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ABSTRACT 

Estimation of insecticidal residue was taken up with 

objectives to estimate the residue of recommended 

insecticides in Alphonso mango and insecticidalresi due 

from farmer sorchards. 

Data on residue of deltamethrin sprayed at recommended and 

double doses one day after spraying revealed that recommended 

dose of deltamethrin(9 ml/10 lit.) showed residue of 0.14 ppm 

which was reduced to 0.08 ppm on 5th day and thereafter was not 

detectable at 10, 15 and on 25th day. Deltamethrin sprayed at 

double than recommended dose (18ml/10 litre) showed residue of 

0.20 ppm after one day which was reduced to 0.12 ppm on 5th day 

and thereafter was not detectable at 10, 15 and on 25th day.  

Per cent loss of deltamethrin residue at arecommended 

dose on 5th day was 57.14 which was totally lost at 10 days. The 

half-life of deltamethrin at a recommended dose was observed to 

be 4.35 days and waiting period was 6.52 days. Deltamethrin at a 



double dose dissipates 40 per cent on 5th day and it was totally lost 

on 10th day. The half-life of deltamethrin at a double dose was 

recorded to be 6.02 days and waiting period was 9.25 days.  

Data on residue of lambda cyhalothrin sprayed at 

recommended (6 ml/10 lit.) and double doses (12 ml/10 lit.) at 

1,5,10,15 and 25 days after spraying revealed that recommended 

dose showed residue of 0.84 ppm which was reduced to 0.48, 0.21 

and 0.04 ppm on 5, 10 and 15 days after spray,respectively. On 

25th day the residue of lambda cyhalothrin was below detectable 

level.  

The results of lambda cyhalothrin sprayed at double than 

recommended dose (12ml/10 lit.) revealed that after one day, 

double recommended dose of lambda cyhalothrin (12 ml/10 lit.)  

recorded residue of 1.40 ppm which was reduced to 0.95, 0.53 and 

0.10 ppm on 5,10 and 15 days after spraying. The residue of 

lambda cyhalothrin at 25 days after spraying was below detectable 

level.  

Per cent loss of lambda cyhalothrin residue at a dose of 6 

ml/10 litre on 5th day was 42.83per cent which was reduced to 

75.00 and 95.23 per cent at 10 and 15 days after spraying. The 

residue of lambda cyhalothrin was totally lost at 25 days after 

spraying. The half-life of lambda cyhalothrin at a dose of 6 ml per 

10 litre was observed to be 8.12 days and waiting period was 18 

days. The insecticide lambda cyhalothrin at a dose of 12 ml per 10 

litre dissipated 32.14 per cent on 5th day then it was reduced to 

62.14 and 92.85 per cent at 10 and 15 days after spraying and later 

on it was totally lost on 25th day. The half-life of lambda cyhalothrin 

at a dose of 12 ml per 10 litre was recorded to be 8.75 days and 

waiting period was 19 days.  



Imidacloprid residue of the dose 3 ml per 10 litrein HPLC on 

day one after spraying was 0.12 ppm which reduced to 0.06 ppm at 

5 days after spraying. It was below detectable level on 10th day after 

spraying. The residue of imidacloprid at double than recommended 

dose of 6 ml per 10 litre at one day after spraying was 0.16 ppm 

which was reduced to the extent of 0.10 and 0.04 ppm at 5 and 10 

days after spraying and later on it was not detectable.  

Per cent loss of imidacloprid residue at a dose of 3 ml/10 litre 

on 5th day was 50.00 which was reduced to 100 per cent on 10th 

day after spraying. The half-life of imidacloprid at a dose of 3 ml per 

10 litre of water was found to be 5 days and waiting period was 10 

days. The insecticide imidacloprid at a dose of 6 ml per 10 litre 

dissipated 37.50 per cent on 5th day then it was reduced to 75.0 per 

cent at 10th day after spraying and later on it was totally lost on 15th 

day. The half-life of imidacloprid at a dose of 6 ml per 10 litre was 

recorded to be 7.5 days and waiting period was 15 days.  

The residue of thiamethoxam at a recommended dose of 1 g 

per 10 litre of water at one day after spraying was 1.21 ppm which 

was reduced to 0.53, 0.25, 0.13 and 0.06 at 5,10,15 and 25 days 

respectively. The residue of thiamethoxam at double than 

recommended dose at 2 g per 10 litre of water at one day was 2.02 

ppm which was reduced to the extent of 1.02, 0.42, 0.20 and 0.12 

ppm at 5,10,15 and 25 days after spraying.  

The insecticide thiamethoxam at a dose of 1 g per 10 litre was 

dissipated to the extent of 56.19 per cent at five days after spraying 

and then it was reduced to 79.33, 89.25 and 95.04 per cent at 10, 

15 and 25 days respectively. Whereas, double than recommended 

dose of thiamethoxam was reduced from 49.50, 79.20, 90.09 and 

94.05 per cent at 5,10,15 and 25 days after spraying respectively. 

The half-life of thiamethoxam at a recommended dose was 4.80 



days and waiting period was 20 days. The half-life and waiting 

period of double than recommended dose of thiamethoxam was 

reported to be 5.20 and 20 days respectively.  

The residue of dimethoate at a recommended dose of 10 ml 

per 10 litre of water at one day after spraying was 1.92 ppm which 

was reduced to 0.57 and 0.12 ppm on 5 and 10 days after spraying 

respectively. The residue of dimethoate was not detectable after 15 

days. Whereas, the residue of dimethoate at double than 

recommended dose of 20 ml per 10 litre was 3.58 ppm at one day 

after spraying which was reduced to 1.04 and 0.19 ppm at 5 and 10 

days respectively. The insecticide dimethoate was not detectable 

after 15 days after spraying in mango fruits.  

The insecticide dimethoate at a dose of 10 ml per 10 litre of 

water was lost to the extent of 70.31 per cent on 5th day which was 

then lost to 94.16 and 100 per cent at 10 and 15 days after 

spraying. Whereas, at double than recommended dose of 20 ml per 

10 litre of water was lost from 70.94, 94.69 and 100 per cent at 5, 

10 and 15 days after spraying. The half-life of dimethoate at single 

and double dose was 3.68 and 3.69 days whereas, waiting period 

was 11 and 12 days respectively.  

The mango fruits as per treatment were brought from farmers 

field for the estimation of insecticide residue. The residue of the 

insecticides deltamethrin, lambda cyhalothrin, imidacloprid, 

thiamethoxam and dimethoate was estimated by using HPLC at 

College of Forestry.   

The data on residue of the five insecticides under study in 

mango fruits of the farmers filed are presented in Table 12.  Data 

revealed that the residue of deltamethrin was not detectable. The 

residue of lambda cyhalothrin was 0.24 ppm which uses University 

recommended schedule. The residue of the insecticide lambda 



cyhalothrin was 0.18, 0.44 and 0.48 ppm from the mango fruits of 

the farmersfield those who practice 5, 6-10 and more than 10 

sprays respectively. The residue of imidacloprid from the mango 

fruits of the farmer’s those use University recommended schedule 

was 0.02 ppm. The residue of imidacloprid was 0.38, 0.40 and 0.42 

ppm those who use 5, 6-10 and more than 10 sprays respectively. 

The residue of thiamethoxam from the mango fruits of the farmers 

who use university schedule was 0.84 ppm. Whereas, the residue 

was 0.84, 0.18 and 1.24 ppm from the mango fruits of the farmers 

those practice up to 5 sprays, 6-10 sprays and more than 10 

sprays. The residue of dimethoate from the mango fruits of the 

farmers field those practice University recommended schedule was 

0.84 ppm. The farmers use up to 5 sprays, 6-10 sprays and more 

than 10 sprays recorded not detectable, 0.02 ppm and not 

detectable residue of dimethoate respectively.  
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CHAPTER I 

INTRODUCTION 

Mango (Mangiferaindica L.) is appropriately called as “King 

of fruits” and also considered as “National fruit of India”. The 

mango is a fleshy stone fruit belonging to the genus Mangifera 

from family Anacardiaceae. It is native to south Asia, from where 

it has been distributed worldwide to become one of the most 

cultivated fruit in the tropics. Its fame is mainly due to its 

excellent flavor, delicious taste and high nutritive value and 

became the choicest fruit of sub-continents. Native to southern 

Asia, especially eastern India, Burma, and the Andaman Islands, 

the mango has been cultivated, praised and even revered in its 

homeland since ancient time, where it has been cultivated for 

the last four thousand years. 

Number of varieties of mango having unusual diversity of 

flavor and taste are under cultivation in India. In many parts of 

the country mango serves as staple article of food for several 

months during the year. Out of total world production of mango, 

India’s share is about 65 per cent (Mukharjeeet al., 2007). India 

is the major producer of mango in the world. In the year 2017-

18, 2258.10 thousand ha area of India was covered with mango, 

with a production of 21822.32 metric tons (Anonymous, 2018). 

Mango is generally sweet, although the taste and texture of 

the flesh varies across cultivars, some having a soft, pulpy 

texture similar to an overripe plum. In India, mango is 

consumed mainly as ripe fruit which is also preserved in various 

forms, whereas, raw mango preserved and consumed as pickles, 

moramba, curries and chutneys of all sorts. The kernel is dried, 

roasted and eaten. During the scarcity period, the same is 



ground into flour and eaten as gruel. The bark is used in 

tanning leather, while the timber is being utilized in various 

ways. 

Besides these, mango fruit have a good nutritive value, 

enriched in β-carotene, vitamin A, vitamin B complex, vitamin C, 

minerals, digestible sugars and trance elements of anti-oxidants. 

Furthermore, every 100 g of mango fruit pulp contains 81.7 g 

water, 16.0 g carbohydrates, 0.7 g protein, 0.4 g fat and 0.1 g 

fibers, which are variable in different mango cultivars. 

Maharashtra ranks 10th in production of mango which 

occupies anarea of 166.76 thousand hawith the production of 

791.36 metric tons in the year 2017-18. In Maharashtra, 

Alphonso, Kesar, Banganpalli, Dashehari, Amrapali, Rajapuri, 

Neelam, Totapuri and Langra are leading varieties of mango 

which are grown commercially. 

The Konkan region is famous and well known for mango 

production with an area of about 111.715 thousand ha with the 

production of 353.066 metric tons and productivity of 3.16 

metric tons ha-1 (Salviet al., 2018). 

Introduction of various Agri-export zones in India has 

made mango a good source of foreign exchange. Indian 

producers find it easier to expand sales to the European Union.  

Europe’s acceptance of different varieties is greater, because of a 

large demand from Indian immigrant groups. Moreover, a lion’s 

share of Indian mango goes to the Gulf countries. Now a day, the 

demands of mango fruits have been increased in many 

developed and developing countries in the form of canned or 

fresh fruits.  



The crop is attacked by several insect pests and diseases, 

affecting both the quality and quantity of mango fruits. About 

150 insect pests have been reported so far but hardly half a 

dozen are of major importance (Butani, 1974). Among them, 

mango hopper complex, Idioscopusclypealis L., 

Idioscopusniveosparsus L. and Amritodusatkinsoni L., fruit fly, 

BactroceradorsalisHendel, mealy bug, Drosichamangiferae  

Green, bark eating caterpillar,  InderbelaquadrinotataWlk, stem 

borer, BatocerarufomaculataDeGeer, and scale insect, Aspidiotus 

destructorSignoret are major one.  Among the insect pests, the 

commonest and perhaps the most serious and destructive one is 

mango hopper complex (Shah et al,. 1973). 

The injudicious and indiscriminate application of 

insecticides to crops result in residues in food and food 

commodities with consequential hazards. Since most 

insecticides are toxic in nature, their continuous ingestion by 

human even in trace amounts, can result in accumulation in 

body tissues with serious adverse effects on health (Handaet al., 

1999).  

Many insecticides being highly stable continue to kill 

insect, for long period after their application. This ability of 

insecticide is called as “residue” which is both advantageous and 

disadvantageous. Advantageous because a single application 

achieve more kill, leave over a longer period covering even those 

insects which may not have been there at the time of application 

and disadvantageous because along with the harmful insects, 

the beneficial insects like parasitoids, predators and pollinators 

also run the risk of being killed due to prolonged residual action 

of toxicants (Shrivastava, 1988). The disadvantages of insecticide 

use are known as 4Rs (Resistance, Resurgence, Risk and 



Residue), are well known. Insecticide residues are also becoming 

a major obstacle in reducing India’s export to international 

market. Among different varieties of manago, Alphonso 

variety of Konkan region is not only being famous in 

Maharashtra but also gaining more importance in many 

countries in view of export potential. Mango growers are 

therefore more worried about the damage inflicted by insect 

pests. To minimize the economic losses caused by these noxious 

pests, various pesticides are being used over the mango crop on 

massive scale. Due to lack of awareness, the farmers of our 

country do not follow the prescribed dosage and use pesticides 

at any stage of crop which results in accumulation of residue in 

fruits.  

For the management of mango hoppers, Dr. 

BalasahebSawantKonkanKrishiVidyapeeth, Dapoli has 

recommended a schedule of six sprays. Though recommended 

schedule consist of six sprays, the farmers of Konkan region are 

taking indiscriminate sprays of insecticides to get higher yield. 

But the overdoses of insecticides make the residue problem, 

which might poison the fruits and are harmful for human 

health. Therefore, pesticide residue is becoming a major food 

safety concern of consumers and government.  

The delicious Alphonso mango fruit is highly appreciated 

in many countries. Thus it opens tremendous opportunities for 

its export and fetch premium price in the world markets. Today 

market demands not only quality agricultural produce but also 

the safe and environment friendly production. To cope with the 

contemporary international market there is need to carry out 

systemic research on pesticide residue in mango fruits. In view 

of the importance of Mango and hazards caused by the 



insecticide residue, the research experiment entitled “Estimation 

of insecticidal residue in Alphonso mango”was conducted with 

the following objectives: 

1. To estimate the residue of recommended insecticides in 

Alphonso mango  

2. To estimate the insecticidal residue from farmers 

orchards 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER II 

REVIEW OF LITERATURE 

The present investigation was carried out in the Konkan 

region of Maharashtra to study the “Estimation of insecticidal 

residue in Alphonso mango’’ in the year 2020. The available 

literature pertaining to the present investigation have been 

reviewed and presented with respect to the objectives under the 

following headings. 

2.1 To estimate the residue of recommended insecticides 

in Alphonso mango 

2.2 To estimate the insecticidal residue from farmers 

orchards 

2.1 To estimate the residue of recommended insecticides 

in Alphonso mango 

2.1.1 Deltamethrin 

 Awasthi (1988) studied persistence of 4 synthetic 

pyrethroids on mango fruits. Permethrin 0.02 per cent, 

cypermethrin 0.01 per cent, and fenvalerate 0.01 per cent were 

found to persist for three weeks dissipating their residues at the 

respective half-life values of 5.67, 5.83 and 5.33 days to require 

correspondingly 7.27, 3.45 and 11.27 days waiting periods based 

on their tolerance limits. However, deltamethrin 0.002 per cent 

persisted only for one week to dissipate at the half-life of 3.81 

days and require no waiting period. None of these insecticides 

penetrated into the pulp of fruit at any stage after spraying. 

Hafeez and Rizvi (1993) studied residues of some synthetic 

pyrethroids and monocrotophos in/on okra fruits. The residues 

of deltamethrin (applied at 12 g a.i. ha-1), cypermethrin (60 g a.i. 

ha-1), permethrin (120 g a.i. ha-1), fenvalerate (120 g a.i. ha-1) and 



monocrotophos (320 g a.i. ha-1) on green fruits of okra were 0.02 

– 0.41 ppm on the 2nd day, and 0.01- 0.15 ppm on the 5th day 

after application. They reported 2 days waiting period for 

deltamethrin, cypermethrin and permethrin, whereas 5 days 

waiting period were sufficient for fenvalerate and 

monocrotophos. 

Sen and Chowdhury (1999) conducted field experiment to 

study long term residue and persistence study of deltamethrin in 

brinjal. It has been revealed from the study that, about 92.98 per 

cent initial residue of deltamethrin disappeared in brinjal within 

5 days at 10, 12.5 and 25 g a.i. ha-1. No residue has been 

detected in brinjal after 10 days of application. Half-life of 

insecticide varies within 1.03 to 1.15 days. Thus, a safe waiting 

period of 5 days is recommended for brinjal in all the three 

doses. 

Kumariet al. (2002) determined the magnitude of pesticide 

contamination in six popularly grown summer vegetables (okra, 

smooth gourd, bitter gourd, cucumber, tomato and brinjal) in 

Haryana and found that all the 60 market samples of vegetables 

were found to be contaminated with 3 or 4 insecticides of each 

chemical groups i.e. organochlorine, organophosphorus, 

synthetic pyrethroid and carbamate. Okra fruits were 

contaminated with organochlorine (HCH, DDT, endosulfan and 

aldrin), synthetic pyrethroids (cypermethrin, deltamethrin and 

fenvalerate), organophosphate (dimethoate, malathion, 

monocrotophos and chlorpyrifos) and carbamate (carbaryl and 

carbofuran) insecticides. The residues of organochlorin (OC) 

insecticides did not exceed the Maximum Residue Limit laid 

down by FAO/WHO in any of the samples. Aldrin up to 0.050 μg 

g-1 detected in okra fruits. Similarly, the residues of OP 



insecticides were detected in okra fruits but remained below 

MRL. The residues of β-HCH (OC), permethrin (synthetic 

pyrethroid), phosphamidon, quinalphos and triazophos (organo 

phosphate) were not detected in okra fruits. 

Tahiret al. (2009) determined the pesticide residues in 

market samples of fruits and vegetables from Pakistan and 

revealed that most of the samples were free from pesticide 

residues of nine selected pesticides (diazinon, carbaryl, 

chlorpyrifos, imidacloprid, endosulfan, cypermethrin, cyfluthrin, 

deltamethrin and metalaxyl) but only two samples of tomatoes 

were found contaminated with imidacloprid, which were within 

limits set by the WHO. 

Anwar et al. (2011) determined pesticide residues in eight 

fruit samples of apple, guava, grapes, orange, pear, persimmon, 

banana and peach procured from the local markets of 

Nawabshah, district, Sindh by capillary gas chromatograph 

equipped with ECD. Dimethoate was recorded in the quantity of 

0.042 mg Kg-1, 0.090 mg Kg-1, 0.139, mg Kg-1 0.003 mg Kg-1, 

0.042 mg Kg-1 in apple, guava, orange, pear and persimmon 

respectively. Cypermethrin was found in the quantity of 0.940 

mg Kg-1, 0.030 mg Kg-1and 0.031, mg Kg-1 in apple, persimmon 

and peach respectively. Fenvalerate was found in the quantity of 

0.055 mg Kg-1, 0.002 mgKg-1, 0.021 mg Kg-1, 0.021 mg Kg-1 and 

0.455 mg Kg-1 in guava, orange, persimmon and peach 

respectively. Deltamethrin was recorded in the quantity of 0.039 

mgKg-1, 0.020 mg Kg-1 and 0.005 mg in apple, guava and pear 

respectively. 

Jallowet al. (2017) studied the level of pesticide residues in 

commonly consumed fruits and vegetables in Kuwait. A total of 

150 samples of different fresh vegetables and fruits were 



analyzed for the presence of 34 pesticides using the quick, easy, 

cheap, effective, rugged and safe (QuEChERS) multi-residue 

extraction method, followed by gas chromatography-mass 

spectrometry (GC-MS) or liquid chromatography-tandem mass 

spectrometry (LC-MS/MS). Pesticide residues above the 

maximum residue limits (MRL) were detected in 21 per cent of 

the samples and 79 per cent of the samples had no residues of 

the pesticides surveyed or contained residues below the MRL. 

Multiple residues were present in 40 per cent of the samples 

with two to four pesticides, and four samples were contaminated 

with more than four pesticide residues. Of the pesticides 

investigated, 16 were detected, of which imidacloprid, 

deltamethrin, cypermethrin, malathion, acetamiprid, 

monocrotophos, chlorpyrifos-methyl, and diazinon exceeded 

their MRLs. 

Akhtaret al. (2018) carried out the study to determine 

residue of selected pesticides viz., bifenthrin, difenoconazole, 

paraquat, dimethomorph, imidacloprid, deltamethrin in fruit 

(guava) and vegetables (eggplant and round gourd) collected from 

shops in commercial market, Lahore. These samples were 

prepared and subjected to high pressure liquid Chromatography 

(HPLC) for detection of pesticide residues. The results showed 

that in Guava fruit, concentration of bifenthrin, difenoconazole, 

paraquat, diomethomorph and imidacloprid were 5.13, 81.5, 6.6, 

0.48 and 1.65 mg/kg respectively. In egg plant sample, 

bifenthrin, difenoconazole, paraquat, diomethomorph and 

deltamethrin detected residues of 3.53, 5.62, 4.58, 0.25 and 

0.005 mg/kg respectively while imidacloprid residues was not 

detected. 

  



2.1.2 Lambda cyhalothrin 

 Hem et al. (2010) monitored the residual levels of four 

insecticidal compounds (lambda-cyhalothrin, lufenuron, 

thiamethoxam, and clothianidin) in the pomegranate, in order to 

assess the risk to consumers posed by the presence of such 

residues. The insecticides were applied at the recommended 

rates onto pomegranate trees. The samples were then collected 

at harvesting time after several treatments (two, three, and four 

treatments). After sample preparation progressed through the 

clean-up procedure, lufenuron, thiamethoxam, and clothianidin 

residues were analyzed via a HPCL-UVD, and the lambda-

cyhalothrin residue was analyzed via a GC-µECD. The versatility 

of this method was evidenced by its excellent linearity (>0.9998 

to 1) at broad concentration ranges. The mean recoveries 

evaluated from the untreated sample spiked with two different 

fortification levels ranged from 72.45 to 113.90 per cent, and the 

repeatability (as a relative standard deviation)  resulted from 

triplicate recovery tests was in a range from 0.80 to 11.75 per 

cent. The residues of all insecticides determined from treated 

pomegranate samples and their LOD levels (lunfenuron, 0.01; 

lambda-cyhalothrin, 0.005; thiamethoxam, 0.01; clothianidin, 

0.02 mg/kg) were much lower than their MRLs (0.5 mg/kg). 

Gupta et al. (2015) studied dissipation and 

decontamination of imidacloprid and lambda cyhalothrin residue 

in brinjal. Residues of imidacloprid at 20 g a.i. ha-1 and lambda 

cyhalothrin at 15 g a.i. ha-1 were estimated on brinjal fruits. 

Initial deposits of imidacloprid dissipated to 93.17 per cent on 

10th day. In lambda cyhalothrin the initial deposits were 0.138 

mg kg-1 which dissipated to 92.75 per cent on 10th day. Both 

imidacloprid and lambda cyhalothrin had half-life values of 1.92 



and 2.65 days, respectively on brinjal fruits. The safe waiting 

period for imidacloprid was found to be 4.70 days. In lambda 

cyhalothrin, no waiting period is required after its application as 

the initial deposits were less than its MRL (0.3 mg kg-1). 

Djouakaet al. (2018) monitored λ-cyhalothrin residues in 

lettuce and cabbage from farms at the market gates in Cotonou 

and Parakou using high performance liquid chromatography 

(HPLC) analysis techniques. These residues were also monitored 

on samples directly from farms (on-farm sampling) for 14 days 

post-treatment. Results revealed that the level of λ-cyhalothrin 

residue concentrations in lettuce from Houeyiho decreased from 

4.2 mg/kg on Day 1 to about 0.2 mg/kg on Day 7. On Day 9, 

analyzed lettuces were all λ-cyhalothrin free. In contrast, even 14 

days after treatment of cabbage from Bawera (Parakou), the 

presence of λ-cyhalothrin residues in analyzed samples were 

recorded. For samples from market gates, λ-cyhalothrin residues 

were found in lettuce from two markets out of the nine surveyed 

in Cotonou. Interestingly, none of these contaminated samples 

had residues above the maximum residue limit for lettuce (MRL 

= 0.5 mg/kg). Similarly, in Parakou, samples from all five 

surveyed vegetable markets were contaminated with λ-

cyhalothrin residues at concentrations below the MRL for 

cabbage (MRL=0.2mg/kg).  

Okediranet al. (2019) evaluated pesticide residues in fresh 

vegetables from Mile 12 market in Lagos and verified compliance 

of these fresh vegetables with the maximum residue levels 

(MRLs) as specified by Codex Alimentorius Commission. The 

residues were extracted by means of multi residue method 

QuEChERS GC-MS was used to determine two 

organophosphates (dichlorvos and chlorpyrifos), two 



organochlorines (endosulfan II and chlorothalonil), two 

carbamates (carbaryl and carbofuran) and two pyrethroids 

(alpha-cypermethrin and lambda-cyhalothrin). Fifteen samples of 

five common vegetables (cabbage, lettuce, fluted pumpkin, bitter 

leaf and African spinach) were analyzed. Lambda-cyhalothrin 

was detected in all the five vegetable samples from Mile 12 

market in the order of cabbage (0.171 mg/kg)>lettuce (0.118 

mg/kg)> fluted pumpkin (0.113 mg/kg)> bitter leaf (0.075 

mg/kg)>African spinach (0,064 mg/kg) and were all below the 

Codex MRL of 0.2mg/kg. 

2.1.3 Imidacloprid 

 Dubaleet al. (2011) carried out field experiment on 

Alphonso mango fruits to study the residues of cypermethrin, 

endosulfan, imidacloprid, methyl demeton, quinalphos and 

monocrotophos against mango hoppers. All the insecticides were 

applied once on mango trees at recommended dose and 

suggested that, the residues of above insecticides at 75 and 85 

per cent maturity of fruits were below detectable limits. However, 

the fruits collected at harvesting did not contain any detectable 

amount of insecticidal residue and hence safe for human 

consumption. 

Banerjee et al. (2012) studied persistence of imidacloprid 

and beta cyfluthrin in vegetables. Insecticides were applied 

through a ready-mix formulation, Solomon 300 OD at the 

concentration of 200 and 400 ml ha-1on the fruits of brinjal, 

tomato and okra. The study indicated that the half-life value of 

beta cyfluthrin was 1.07 and 2.41 days while that of 

imidacloprid was 1.98 and 3.30 days respectively, suggesting 

that the persistence of beta cyfluthrin was lower than that of 

imidacloprid in fruits of these vegetables. Moreover, the 



persistence of these insecticides when compared between 

different fruits, it was highest in brinjal followed by tomato and 

least in okra.  

Kadamet al. (2012) studied residues and dissipation of 

imidacloprid in pomegranate fruits. Imidacloprid was sprayed on 

pomegranate trees at an interval of 15 days at 27 and 54 g a.i. 

ha-1. The study revealed that residues of imidacloprid persisted 

upto 3 and 5 days in arils, 5 and 7 days in whole fruits and 7 

and 10 days in peel of pomegranate fruits at recommended (27 g 

a.i. ha-1) and higher dose (54 g a.i. ha-1), respectively. 

Reddy et al. (2013) studied residue dynamics of 

imidacloprid and hexaconazole on mango. Three sprays of 

imidacloprid 17.8 SL at 125 ml and 250 ml ha-1 while 

hexaconazole 5 SL at 100 ml and 200 ml ha-1 were given at 

panicle emergence, marble stage and maturity stage. Initial 

deposits of imidacloprid at single and double dose treated 

samples were 0.52 and 0.83 ppm respectively, which dissipated 

to Below Detectable Level (BDL) at 5 and 7 days after last spray. 

The initial deposits of hexaconazole at single and double dose 

treated samples were 1.82 and 2.16 ppm respectively dissipated 

to BDL at 10 and 15 days after second spray. The waiting 

periods for imidacloprid on mango at single and double dose 

were 4.27 and 5.19 days respectively, after last spray while the 

waiting periods for hexaconazole on mango at single and double 

dose were 7.62 and 10 days respectively after last spray.  

Jacoboet al. (2014) diagnosed pesticide residues in oranges 

from Nuevo Leon, México, in citrus orchards. Hundred orange 

fruit samples were collected randomly from orchards and 

subjected to analysis for 93 pesticides at residual level by GC/ 

QQQ-MS and LCQ-TOF-MS. Results showed that in 56 per cent 



of the samples, pesticide residues were below the LOQ of 0,005 

mg/kg. In total, 15 pesticides were found above LOQ; malathion, 

spirodiclofen, chlorpyrifos-ethyl, carbendazim, imidacloprid, 

pyraclostrobin, methidathion, dimethoate, thiabendazol, 

omethoate, thiofanate-methyl, 

diflubenzuron,methalaxyl,parathion-methyl and pyridaben. 

Phartial and Shrivastava (2014) studied dissipation of 

imidacloprid on lemon fruit. Imidacloprid 17.8 SL was applied at 

the rate of 0.008 per cent on citrus fruits. Mean initial deposits 

was found to be 2.66 mg kg-1 on the rind after first spraying and 

it was dissipated up to 31.95 per cent in 3 days and 79.32 per 

cent after 7 days respectively. Residue of Imidacloprid was 

dissipated up to 91.35 per cent after 11 days of first spray and it 

was Below Detectable Level (BDL) after 15 days of first spraying. 

Following second spray, mean initial deposits on the rind was 

observed to be 3.02 mg kg-1 and it was dissipated up to 39.07 

per cent in 3 days and 80.13 per cent after 7 days of spraying. 

After 11 days of second spray 89.07 percent residue was 

dissipated and it reached to below detection level after 15 days of 

spray. 

Gupta et al. (2015) studied dissipation and 

decontamination of imidacloprid and lambda cyhalothrin residue 

in brinjal. Residues of imidacloprid at 20 g a.i. ha-1 and lambda 

cyhalothrin at 15 g a.i. ha-1 were estimated on brinjal fruits. 

Initial deposits of imidacloprid dissipated to 93.17 per cent on 

10th day. In lambda cyhalothrin the initial deposits were 0.138 

mg kg-1 which dissipated to 92.75 per cent on 10th day. Both 

imidacloprid and lambda cyhalothrin had half-life values of 1.92 

and 2.65 days, respectively on brinjal fruits. The safe waiting 

period for imidacloprid was 4.70 days. In lambda cyhalothrin, no 



waiting period is required after its application as the initial 

deposits were less than its MRL (0.3 mg kg-1). 

Panditet al. (2016) studied persistence and dissipation of 

imidacloprid in okra, Abelmoschusesculentus L. Residue analysis 

on okra leaf, fruit and in field soil after application of 

imidacloprid at recommended (T1: 24.5 g a.i. ha–1) and double 

the recommended (T2: 49.0 g a.i. ha–1) doses along with control 

(T3: 0) showed that only 1 day after application (DAA) the 

residue in okra leaf dissipated to 38-48 per cent and in fruit to 

31-44 per cent in T1 and T2 respectively. The residues declined 

to below detection level (BDL) within 15-20 DAA in leaves and 7 

DAA in fruits. The halflife (t1/2) ranged between 2.66-3.28 days 

in leaf and 1.76-2.07 days in fruit. It was revealed that 

imidacloprid is a safe insecticide to be used in vegetables like 

okra. The residue level went below MRL (0.5 mg kg–1 for okra) 

within 7 days at the recommended dose. In soil, the residue was 

below the detectable level after 1 and 3 DAA. 

Sharma et al. (2018) carried out experiment under 

protected cultivation at CSK Himachal Pradesh 

KrishiVishvavidyalaya, Palampur. Single spray of three 

insecticides viz., imidacloprid (0.018%), indoxacarb (0.015%) and 

lambda-cyhalothrin (0.004%) was given on tomato crop. The 

residues of imidacloprid and indoxacarb were worked out on 

tomato fruits during winter season whereas lambda-cyhalothrin 

residues were worked out during summer season. Tomato fruit 

samples were collected at 0, 1, 3, 5, 7 and 10 days after 

application of insecticides. The residues were analyzed using 

High Performance Liquid Chromatography. The initial deposits of 

imidacloprid, indoxacarb and lambda-cyhalothrin on tomato 

fruits were 0.643, 0.401 and 0.550 mg/kg, respectively. The 



residues of all the insecticides were below detectable limits on 

10th day of application. The half-life values of imidacloprid, 

indoxacarb and lambda-cyhalothrin were 2.91, 5.26 and 3.06 

days, respectively. The corresponding safety intervals were 

worked out to be 0.36, 0.46 and 1.03 days for imidacloprid, 

indoxacarb and lambda-cyhalothrin. 

2.1.4 Thiamethoxam 

 Karmarkar and Kulshrestha (2009) carried out field 

experiment to study persistence of thiomethaxam in tomato 

fruits. Foliar application of thiamethoxam at the recommended 

rate of 140 g a.i. ha-1 and the double rate of 280 g a.i. ha-1 was 

done on the crop at fruit initiation stage. Samples were collected 

at 0 (3 h), 1, 3, 5, 7, 10, 15 and 20 days after spraying. The 

insecticide dissipated from 82 to 87 per cent in 10 days with a 

half-life of 4 days. Total residues reached below detectable level 

in 15 days in tomato fruits. 

Hem et al. (2010) monitored the residual levels of four 

insecticidal compounds (lambda-cyhalothrin, lufenuron, 

thiamethoxam, and clothianidin) in the pomegranate, in order to 

assess the risk to consumers posed by the presence of such 

residues. The insecticides were applied at the recommended dose 

rates onto pomegranate trees. The samples were then collected 

at harvesting time after several treatments (two, three, and four 

treatments). After sample preparation progressed through the 

clean-up procedure, lufenuron, thiamethoxam, and clothianidin 

residues were analyzed via HPCLUVD, and the lambda-

cyhalothrin residue was analyzed via GC-µECD. The versatility of 

this method was evidenced by its excellent linearity (>0.9998 to 

1) at broad concentration ranges. The mean recoveries evaluated 

from the untreated sample spiked with two different fortification 



levels ranged from 72.45 to 113.90 per cent, and the 

repeatability (as a relative standard deviation) resulted from 

triplicate recovery tests in a range from 0.80 to 11.75 per cent. 

The residues of all insecticides determined from treated 

pomegranate samples and their LOD levels (lunfenuron, 0.01; 

lambda-cyhalothrin, 0.005; thiamethoxam, 0.01; clothianidin, 

0.02 mg/kg) were much lower than their MRLs (0.5 mg/kg). 

Munj (2011) carried out an experiment to determine pre 

harvest interval of thiamethoxam in Alphonso mango fruits. 

Thiamethoxam was applied at the spray concentration of 0.0025 

per cent on mango trees about two months before harvesting. 

Mango fruits were harvested for residue study at an interval of 6 

days, 12 days, 20 days, 30 days, 35 days, 42 days, 48 days and 

60 days after spray application. He reported that mango fruits 

were free from thiamethoxam residue at 12 days after spray. 

Thus, he suggested 12 days of pre harvest interval for 

thiamethoxam. 

Xiuguoet al. (2013) conducted the experiment in which 

thiamethoxam 25 WDG when sprayed at two dosages of 0.67 

and 1.0 g a.i. ha-1 in tobacco resulted in 0.020-0.541 mg kg-1 of 

harvest time residues in cured tobacco 19 leaves and 0.005-

0.019 mg kg-1 in soil. The average recoveries for green and cured 

tobacco leaves and soil ranged from 89.7 to 94.8 per cent, 90.6 

to 94.4 per cent and 89.0 to 92.8 per cent, respectively. The half-

life values ranged from 3.9 to 4.4 days in green tobacco leaves 

and 12.0 to 19.1 days in soil. The LOD and LOQ were 

determined as 0.003 and 0.01 mg kg-1 in tobacco leaf, whereas 

0.002 and 0.005 mg kg-1 in soil, respectively. 

Alrahman (2014) carried out field experiments to study 

residue and dissipation kinetics of thiamethoxam in potato.  



Thiamethoxam (Actara 25% WG) was sprayed at the 

recommended dose (20 g 100 L-1 water). The average residue of 

thiamethoxam was 2.16 mg kg-1 after 1 day of application. The 

Residues were decreased with the time. The residues were 

dissipated to an extent of 49 per cent after 3 days showing 

residues of 1.06 mg kg-1. Following that period the residual 

amount of thiamethoxam dissipated by 78.7 per cent and 100 

per cent after 5 and 7 days, respectively. Finally, the residue of 

thiamethoxam in potato tubers was below its MRL 0.5 mg kg-1 

after 5 days of its application at the recommended dosage. 

Bhattacherjee and Dikshit (2016) conducted experiment 

using thiamethoxam and dimethoate to control hoppers and 

inflorescence midges in mango. Thiamethoxam (0.008 and 0.016 

%) and dimethoate (0.06 and 0.12 %) were sprayed on Dashehari 

mango trees during the pre-mature stage of fruit (first week of 

May) to study their dissipation kinetics and risk assessment in 

mango fruit. Thiamethoxam dissipated in fruit from 1.93 and 

3.71 mg kg-1 after 2 h of spraying to 0.08 and 0.13 mg kg-1 

after 20 days of spraying at single and double doses, 

respectively. Its residue did not persist beyond 20 days in fruit. 

Dimethoate dissipated in fruit from 2.81 and 5.34 mg kg -1 after 

2 h of application to 0.12 and 0.19 mg kg-1 after 10 days of 

application at single and double doses, respectively. No residue 

was detected in fruit beyond 10 days after its application. Both 

ready-to-harvest mature mango fruit and pulp (after 40 days of 

spraying) were free from any residues of these insecticides at 

both the concentration levels. The rate of dissipation of these 

insecticides followed first-order kinetics in fruit with residual 

half-lives of 4.0 to 4.5 days for thiamethoxam and 2 days for 

dimethoate. Based on their MRL values of 0.5 and 2.0 mg kg-1 



in mango, pre-harvest intervals of 7 and 11days, and 6 and 7 

days were suggested for thiamethoxam and dimethoate, 

respectively, after spraying at single and double doses. The 

theoretical maximum residue contribution (TMRC) values for 

both the insecticides, calculated for residues corresponding to 

each sampling date, were found to be below the maximum 

permissible intake (MPI) values on mango fruit (except for 

dimethoate double dose up to 3 days); hence, both 

thiamethoxam and dimethoate could be considered non-

hazardous to consumers at the above doses and time intervals. 

Ramadan et al. (2016) carried out study to investigate the 

residual levels and dissipation behavior of four insecticides, 

viz.,abamectin, thiamethoxam, spinosad, and chlorpyrifos, in 

tomato (Solanumlycopersicum L.) fruits under Egyptian field 

condition. The insecticide residues were determined after 

application of insecticides for three times at recommended rates. 

The extraction of insecticide residues was carried out by using 

QuEChERS method. The determination of residual levels was 

performed by high performance liquid chromatography coupled 

with diode array detector (HPLC-DAD). Recoveries were between 

85 per cent and 130 per cent, with relative standard deviations 

from 1.8 per cent to 17.0 per cent at two fortified levels.The 

initial deposits were 0.255, 4.28, 0.205, and 0.647 mg kg-1 for 

abamectin, chlorpyrifos, spinosad, and thiamethoxam, 

respectively. Residue levels of chlorpyrifos and thiamethoxam 

decreased to reach 0.326 and 0.03 mg kg-1 after 15 D from 

application indicating that 92.4 per cent and 95.4 per cent of 

chlorpyrifos and thiamethoxam dissipated, respectively. 

Rabeaet al. (2018) studied dinotefuran and thiamethoxam 

residue levels in pepper samples which were collected randomly 



at 0, 1, 3, 5, 7, 10, 15 and 21 days after treatment using 

QuEChERS method and clean up step utilizing solid phase 

extraction (SPE) followed by determination by high-performance 

liquid chromatography with diode-array detection (HPLC/DAD). 

Dinotefuran and thiamethoxam were recovered within 77-80 per 

cent and 78-112 per cent, respectively at the spike levels (0.01 - 

1 mg/kg) in pepper samples with relative standard deviations 

(RSDs) lower than 3 per cent. Good linearity was achieved for 

dinotefuran and thiamethoxam with an excellent correlation 

coefficient of R2> 0.996 and the matrix matched calibration also 

showed good linearity with determination coefficients R2> 0.98. 

The initial deposits of dinotefuran and thiamethoxam in pepper 

fruits were 6.59 and 1.38 mg/kg, respectively. The half-life 

period (RL50) of tested pesticides on pepper fruits were 2 and 

3.11 days for dinotefuran and thiamethoxam, respectively. 

According to maximum residue level (MRL) (0.01 mg/kg for 

dinotefuran and 0.7 mg/kg for thiamethoxam) the pre-harvest 

interval (PHI) was 11 and 4 days, respectively. 

2.1.5 Dimethoate 

Gupta et al. (1998) studied 27 samples of bottle gourd, out 

of which 4 showed monocrotophos residues in the range of 0.18-

0.67 mg/kg, 3 samples were contaminated with fenvalerate, 2 

each with endosulfan and phosphamidon and one each with 

HCH and DDVP. Cauliflower samples were found contaminated 

with monocrotophos (0.12-1.5 µg/g), quinalphos (0.15-0.6 µg/g), 

dimethoate (0.05-0.2 µg/g), chlorpyrifos(0.15 µg/g), fenvalerate 

(0.08-2.5 µg/g), endosulfan (0.05-2.5 µg/g) and HCH (0.03-2.1 

µg/g). 

Presence of pesticide residues in fruits and vegetables were 

also reported from Islamabad, Pakistan (Tahiret al. 2001). 



Dimethoate was present in the quantity of 0.032 mg/kg in apple, 

0.110mg/kg in banana, 0.004 mg/kg in brinjal, 1.80 mg/kg in 

cauliflower and 0.13 mg/kg in arvi, fenvalerate 0.010 mg/kg in 

apple and chlorpyrifos 0.004 mg/kg in brinjal. 

Arora (2008) analyzed samples of okra and brinjal fruits, 

collected from non-integrated pest management (Non-IPM) and 

IPM fields in village Raispur, Ghaziabad District (U.P.), for 

pesticide residues. During first year of study, the residues of 

chlorpyrifos and cypermethrin in okra fruit were observed to be 

5.75 and 0.625 μg/g, respectively, for non-IPM fields; and 0.104 

μg/g of chlorpyrifos for IPM fields. The pesticide residues were 

found to be 0.77, 1.39, 0.4 and 0.32 μg/g for cypermethrin, 

chlorpyrifos, monocrotophos and dimethoate, respectively for 

non-IPM okra fruits in second year. For brinjal fruit, residues of 

cypermethrin and imidacloprid were not detected in IPM trials 

while it was found to be 0.28 and 0.78 μg/g for cypermethrin 

and chlorpyrifos respectively, for non-IPM fields. 

Anwar et al. (2011) determined pesticide residues in eight 

fruit samples of apple, guava, grapes, orange, pear, persimmon, 

banana and peach procured from the local markets of 

Nawabshah, district, Sindh by capillary gas chromatograph 

equipped with ECD. Dimethoate was recorded in the quantity of 

0.042 mg Kg-1, 0.090 mg Kg-1, 0.139, mg Kg-1 0.003 mg Kg-1, 

0.042 mg Kg-1 in apple, guava, orange, pear and persimmon 

respectively. Cypermethrin was found in the quantity of 0.940 

mg Kg-1, 0.030 mg Kg-1and 0.031, mg Kg-1 in apple, persimmon 

and peach respectively. Fenvalerate was found in the quantity of 

0.055 mg Kg-1, 0.002 mgKg-1, 0.021 mg Kg-10.021 mg Kg-1 and 

0.455 mg Kg-1 in guava, orange, persimmon and peach 

respectively. Deltamethrin was recorded in the quantity of 0.039 



mgKg-1, 0.020 mg Kg-1 and 0.005 mg in apple, guava and pear 

respectively. 

Jacoboet al. (2014) diagnosed pesticide residues in oranges 

from Nuevo Leon, México, in citrus orchards. Hundred orange 

fruit samples were collected randomly from orchards and 

subjected to analysis for 93 pesticides at residual level by GC/ 

QQQ-MS and LCQ-TOF-MS. Results showed in 56 per cent of the 

samples, pesticide residues were below the LOQ of 0,005 mg/kg. 

In total, 15 pesticides were found above LOQ; malathion, 

spirodiclofen, chlorpyrifos-ethyl, carbendazim, imidacloprid, 

pyraclostrobin, methidathion, dimethoate, thiabendazol, 

omethoate, thiofanate-methyl, diflubenzuron, methalaxyl, 

parathionmethyl and pyridaben.  

Bhattacherjee and Dikshit (2016) conducted experiment 

using thiamethoxam and dimethoate to control hoppers and 

inflorescence midges in mango. Thiamethoxam (0.008 and 0.016 

%) and dimethoate (0.06 and 0.12 %) were sprayed on Dashehari 

mango trees during the pre-mature stage of fruit (first week of 

May) to study their dissipation kinetics and risk assessment in 

mango fruit. Thiamethoxam dissipated in fruit from 1.93 and 

3.71 mg kg-1 after 2 h of spraying to 0.08 and 0.13 mg kg-1 

after 20 days of spraying at single and double doses, 

respectively. Its residue did not persist beyond 20 days in fruit. 

Dimethoate dissipated in fruit from 2.81 and 5.34 mg kg-1 after 

2 h of application to 0.12 and 0.19 mg kg-1 after 10 days of 

application at single and double doses, respectively. No residue 

was detected in fruit beyond 10 days after its application. Both 

ready-to-harvest mature mango fruit and pulp (after 40 days of 

spraying) were free from any residues of these insecticides at 

both the concentration levels. The rate of dissipation of these 



insecticides followed first-order kinetics in fruit with residual 

half-lives of 4.0 to 4.5 days for thiamethoxam and 2 days for 

dimethoate. Based on their MRL values of 0.5 and 2.0 mg kg-1 

in mango, pre-harvest intervals of 7 and 11days, and 6 and 7 

days were suggested for thiamethoxam and dimethoate, 

respectively, after spraying at single and double doses. The 

theoretical maximum residue contribution (TMRC) values for 

both the insecticides, calculated for residues corresponding to 

each sampling date, were found to be below the maximum 

permissible intake (MPI) values on mango fruit (except for 

dimethoate double dose up to 3 days); hence, both 

thiamethoxam and dimethoate could be considered 

nonhazardous to consumers at the above doses and time 

intervals. 

2.2 To estimate the insecticidal residue from farmers 

orchards 

  Kumari et al. (2002) determined the magnitude of 

pesticidal contamination in six popularly grown summer 

vegetables (okra, smooth gourd, bitter gourd, cucumber, tomato 

and brinjal) in Haryana and found that all the 60 market 

samples of vegetables were found to be contaminated with 3 or 4 

insecticides of each chemical groups i.e. organochlorine, 

organophosphorus, synthetic pyrethroid and carbamate. Okra 

fruits were contaminated with organochlorine (HCH, DDT, 

endosulfan and aldrin), synthetic pyrethroids (cypermethrin, 

deltamethrin and fenvalerate), organophosphorus (dimethoate, 

malathion, monocrotophos and chlorpyriphos) and carbamate 

(carbaryl and carbofuran) insecticides. The residues of 

organochlorin (OC) insecticides did not exceed the Maximum 

Residue Limit laid down by FAO/WHO in any of the samples. 



Aldrin up to 0.050 μg g-1 detected in okra fruits. Similarly, the 

residues of OP insecticides were detected in okra fruits but 

remained below MRL. The residues of βHCH (OC), permethrin 

(synthetic pyrethroid), phosphamidon, quinalphos and 

triazophos (organo phosphate) were not detected in okra fruits. 

Vijayalakshami (2002) conducted the experiment in which 

the initial deposition of quinalphos @ 0.05 per cent in/on mango 

fruits was 3.76 ppm which dissipated to 0.14 ppm with 96 per 

cent dissipation after 15 days. Furthermore, at 0.2 per cent 

concentration residue was 6.75 ppm which reduced to 0.23 ppm 

with 97 per cent dissipation after 15 days. Therefore, she 

reported waiting periods of 11.5 and 14.2 days after spray for the 

safe consumption of fruits at 0.05 and 0.1 per cent dose, 

respectively before harvest. 

Hassan et al. (2005) carried out an experiment to study 

persistence of cholpyrifos, imidacloprid and acephate in brinjal 

fruits. The residues of chlorpyrifos in brinjal fruits, 3 h after 

spraying, were found to be 0.075 ppm which dissipated to 0.050 

and 0.039 ppm at 3 and 7 days respectively. Imidacloprid 

residues in brinjal fruit, 3 h after spraying were 0.038 ppm 

which degraded to 0.020 and 0.015 ppm at 3 and 7 days 

respectively. The residues ofacephate at 3 h after spraying were 

0.067 ppm which dissipated to 0.051 and 0.04 ppm in 3 and 7 

days respectively. This leads to conclusion that, it is safe to 

consume brinjal fruits after three days of spraying of above 

insecticides. 

Aroraet al. (2006) from Uttar Pradesh, monitored the 

mango samples for chlorpyrifos and monocrotophos from IPM 

and non-IPM plots wherein, the residues of chlorpyrifos in pulp, 

peel and whole mango fruit were 0.218, 0.198 and 0.452 µg g-1 



in IPM as well as 0.609, 0.589 and 1.326 µg g-1 in non-IPM plots, 

respectively. Furthermore, the residues of monocrotophos were 

not detected in both IPM and non-IPM plots of mango. 

Mukherjee et al. (2007) from Uttar Pradesh, revealed that 

marketable mango samples collected from farmer’s IPM plots did 

not show any trace of insecticide residues except α-endosulfan 

(0.04 mg/kg) and β-endosulfan (0.05 mg/kg)   when analyzed for 

chlorpyrifos, methyl parathion, α-endosulfan, β-endosulfan, 

endosulfansulphate, cypermethrin and fenvalerate.  

Aroraet al. (2008) conducted a field experiment to study 

dissipation of imidacloprid on kinnow mandarin fruits. Two 

applications of imidacloprid were done at weekly interval both for 

recommended and double recommended dose i.e. 0.008 and 

0.016 per cent. The average initial deposits at both these 

concentrations on the rind of kinnow mandarin fruits were found 

to be 2.40 and 3.90 mg   kg-1 respectively. The corresponding 

values in the pulp were observed to be 0.03 and 0.04 mg kg-1, 

respectively. A sudden decline in the residue levels in the rind 

and a corresponding increase in the pulp was observed on 5th 

day, thereafter, the residue levels steadily decreased both in the 

rind and pulp. Residues of imidacloprid were below its maximum 

residue limit in whole fruits at zero day sampling. 

From Pakistan, Tahiret al. (2009) determined the pesticide 

residues in market samples of fruits and vegetables and revealed 

that most of the samples were free from pesticide residues of 

nine selected pesticides (diazinon, carbaryl, chlorpyrifos, 

imidacloprid, endosulfan, cypermethrin, cyfluthrin, deltamethrin 

and metalaxyl) but only two samples of tomatoes were found 

contaminated with imidacloprid, which were within limits set by 

the WHO. 



Mahdavian and Somashekhar (2010) procured twenty two 

samples of grapes from Bangalore city market and analyzed for 

synthetic pyrethroids like cypermethrin and fenvalerate. The 

results showed that all the samples were contaminated with 

synthetic pyrethroids beyond the MRL as defined by the 

FAO/WHO and grapes committee. 

Mohapatra and Ahuja (2010) evaluated persistence of 

lambda cyhalothrin residue in mango fruits. Repeated spray 

applications of lambda cyhalothrin (Karate 5 EC) at the 

recommended dose of 0.5 and double recommended dose 1.0 

ml/litre, resulted in the initial deposit of 0.86 and 1.6 mg/kg, 

respectively. Moreover, the residues dissipated steadily and after 

20 days of spraying of 0.05 and 0.09 mg/kg were recovered from 

the fruit peel and fruit pulp and maximum of 0.034 and 0.044 

mg/kg respectively. Lambda cyhalothrin was recovered after 5 

days, following treatment at recommended and double dose, 

respectively. They further reported that lambda cyhalothrin 

residues in mango peel dissipated at the half-life of 4.8 days and 

the safe pre-harvest interval was 4 and 8 days taking the 

maximum residue limit value as 0.5 mg/kg. 

Pujeriet al. (2010) from Karnataka, monitored the pesticide 

residues in pomegranate and showed that out of five samples, 

four samples were found contaminated with pesticides like 

cypermethrin, dichlorovos, malathion, monocrotophos, and 

hexaconazole. Moreover, the concentration level of these 

pesticides in pomegranate found above the European Maximum 

Residue Level values. 

Dubaleet al. (2010) studied dissipation pattern of 

cypermethrin in Alphonso mango fruits. Cypermethrin was 

sprayed once at 0.0075 per cent concentration when the fruits 



were at egg size stage. The initial residues of 0.247 ppm 

dissipated to below MRL of 0.2 ppm within 2.34 days and 

reached to BDL (0.05 ppm) within 14.92 days. The residual half-

life value was 8.28 days. Hence, a waiting period of 2-3 days is 

required for safe consumption of fruits. 

Charanet al. (2010) screened the farm gate vegetables 

samples for pesticide residues and stated that one sample of 

okra was contaminated with methyl parathion (0.22 μg g-1) 

which exceeded the MRL (0.2 μg g-1) among 25 samples. In case 

of brinjal, four, seven and two samples out of 46 were 

contaminated with monocrotophos, methyl parathion and 

cypermethrin respectively.    

The monitoring program for different pesticide residues in 

fruits was carried out at Karachi, Pakistan by Parveenet al. 

(2011). The results showed that one mango sample was found 

contaminated with lambda-cyhalothrin, whereas same mango 

sample was free from quinalphos residue, among the various 

group of pesticides screened for multi-location mango samples. 

Anwar et al. (2011) determined pesticide residues in eight 

fruit samples of apple, guava, grapes, orange, pear, persimmon, 

banana and peach procured from the local markets of 

Nawabshah, district, Sindh by capillary gas chromatograph 

equipped with ECD. Dimethoate was recorded in the quantity of 

0.042 mg Kg-1, 0.090 mg Kg-1, 0.139, mg Kg-1 0.003 mg Kg-1, 

0.042 mg Kg-1 in apple, guava, orange, pear and persimmon 

respectively. Cypermethrin was found in the quantity of 0.940 

mg Kg-1, 0.030 mg Kg-1 and 0.031, mg Kg-1 in apple, persimmon 

and peach respectively. Fenvalerate was found in the quantity of 

0.055 mg Kg-1, 0.002 mg Kg-1, 0.021 mg Kg-1, 0.021 mg Kg-1 and 

0.455 mg Kg-1 in guava, orange, persimmon and peach 



respectively. Deltamethrin was recorded in the quantity of 0.039 

mg Kg-1, 0.020 mg Kg-1 and 0.005 mg in apple, guava and pear 

respectively. 

Mahopatraet al. (2012) studied residue dynamics of 

spirotetramat and imidacloprid in mango fruits. The insecticides 

were applied as combination formulation, spirotetramat 12 % + 

imidacloprid 12 % (240 SC) at 90 and 180 g a.i. ha-1. Initial 

residues of imidacloprid on mango fruits from the two 

treatments were 0.329 and 0.536 mg kg-1, respectively. 

Imidacloprid residues remained on mango fruits beyond 15 days 

and dissipated with the half-life of 5.2 and 8.2 days. 

Shindeet al. (2012) studied residues of cypermethrin in 

okra leaves and fruits. Cypermethrin were applied separately in 

three different concentrations i.e. 50 ppm, 75 ppm, 100 ppm on 

okra crops. The residues were determined on 0, 1, 3, 5, 7, 11, 

13,15,17,19 and 21 days after application. The initial deposits of 

3.619 ppm on leaves and 3.471 ppm on fruits reduced to below 

detectable level on 17th day at concentration of 50 ppm.  The 

residues of 4.019 ppm on leaves and 3.916 ppm on fruits 

reached to below detectable level after 17 and 19 days at 

concentration of 75 ppm. The initial residues of 4.531 ppm and 

4.219 ppm reached to below detectable level on 21th day at 

concentration of 100 ppm. 

Chauhanet al. (2013) carried out a field experiment to 

study dissipation pattern of thiamethoxam on okra fruits. 

Thiamethoxam was applied at recommended dose i.e. 25 g a.i. 

ha-1 at fruiting stage of okra showed that the initial deposits of 

0.245 mg kg-1 reached below detectable level of  0.005 mg kg-1 at 

15 days after application with a half-life period of 1.47 days. 



Mahopatra (2014) studied residue dynamics of chlorpyrifos 

and cypermethrin in/on pomegranate. The residues after 

treatment on fruit peel were 2.46 and 3.51 mg kg-1 and 2.84 and 

4.54 mg kg-1 for chlorpyrifos and cypermethrin respectively from 

recommended and double recommended dose treatment. 

Chlorpyrifos residues degraded faster as compared to 

cypermethrin. The pre harvest intervals of chlorpyrifos were 22 

and 35 days and those of cypermethrin 50 and 73 days 

respectively at recommended and double recommended dose 

treatment. 

Chandra et al. (2014) studied persistence pattern of 

chlorpyrifos, cypermethrin and monocrotophos in okra. 

Insecticides were applied at the dose of 100, 200 and 300 g a.i. 

ha-1. The average initial residues of chlorpyrifos, cypermethrin 

and monocrotophos were in the range of 0.389-0.874, 0.378-

0.862 and 0.391-0.898 mg kg-1 respectively. The residues of 

pesticides reached below detection in the 15, 17 and 19 days for 

chlorpyrifos, cypermethrin and monocrotophos respectively. 

Singh et al. (2015) studied persistence pattern and risk 

assessment of cypermethrin residues on chilli following three 

applications of cypermethrin 25 EC at 50 and 100 g a.i. ha-1 at 

10 days interval. The average initial deposits of cypermethrin in 

chilli fruits were found to be 1.46 and 3.11 mg kg-1 at 

recommended and double recommended dose respectively. Half-

life periods of cypermethrin were found to be 4.43 and 4.70 days 

at single and double dose respectively. Residues declined below 

its limit of quantification of 0.05 mg kg-1after 25 days at both the 

application doses. 

Bhattacherjee and Dikshit (2016) conducted experiment 

using thiamethoxam and dimethoate to control hoppers and 



inflorescence midges in mango. Thiamethoxam (0.008 and 

0.016%) and dimethoate (0.06 and 0.12 %) were sprayed on 

Dashehari mango trees during the pre-mature stage of fruit (first 

week of May) to study their dissipation kinetics and risk 

assessment in mango fruit. Thiamethoxam dissipated in fruit 

from 1.93 and 3.71 mg kg-1 after 2 h of spraying to 0.08 and 

0.13 mg kg-1 after 20 days of spraying at single and double 

doses, respectively. Its residue did not persist beyond 20 days in 

fruit. Dimethoate dissipated in fruit from 2.81 and 5.34 mg kg-1 

after 2 h of application to 0.12 and 0.19 mg kg-1 after 10 days of 

application at single and double doses, respectively. No residue 

was detected in fruit beyond 10 days after its application. Both 

ready-to-harvest mature mango fruit and pulp (after 40 days of 

spraying) were free from any residues of these insecticides at 

both the concentration levels. The rate of dissipation of these 

insecticides followed first-order kinetics in fruit with residual 

half-lives of 4.0 to 4.5 days for thiamethoxam and 2 days for 

dimethoate. Based on their MRL values of 0.5 and 2.0 mg kg-1 in 

mango, pre-harvest intervals of 7 and 11days, and 6 and 7 days 

were suggested for thiamethoxam and dimethoate, respectively, 

after spraying at single and double doses. The theoretical 

maximum residue contribution (TMRC) values for both the 

insecticides, calculated for residues corresponding to each 

sampling date, were found to be below the maximum permissible 

intake (MPI) values on mango fruit (except for dimethoate double 

dose up to 3 days); hence, both thiamethoxam and dimethoate 

could be considered nonhazardous to consumers at the above 

doses and time intervals. 

Hafez and Singh (2016) studied persistence of 

thiamethoxam in/on tomato fruits and soil. Dissipation behavior 

of thiamethoxam in tomato fruits and soil was studied following 



application with recommended dose (50 g a.i. ha-1) and double 

recommended dose (100 g a.i. ha-1). The initial deposits in 

tomato fruits (1 h after spraying) were found to be 0.11 μgg-1 and 

0.18 μg g-1 at recommended and double recommended dose, 

respectively. While the initial deposits in soil were found to be 

0.06 μg g-1 and 0.11 μg g-1 at recommended dose and double 

recommended dose, respectively. Residues of thiamethoxam 

reached below determination limit at 7th day and 10th day in 

tomato fruits and 7th day in soil for recommended and double 

recommended dose, respectively. The half-life values of tomato 

fruits were calculated to be 2.21 and 2.41 days for recommended 

and double recommended doses, respectively. 

Sharma et al. (2018) carried out experiment under 

protected cultivation at CSK Himachal Pradesh 

KrishiVishvavidyalaya, Palampur. Single spray of three 

insecticides viz., imidacloprid (0.018%), indoxacarb (0.015%) and 

lambda-cyhalothrin (0.004%) was given on tomato crop. The 

residues of imidacloprid and indoxacarb were worked out on 

tomato fruits during winter season whereas lambda-cyhalothrin 

residues were worked out during summer season. Tomato fruit 

samples were collected at 0, 1, 3, 5, 7 and 10 days after 

application of insecticides. The residues were analyzed using 

High Performance Liquid Chromatography. The initial deposits of 

imidacloprid, indoxacarb and lambda-cyhalothrin on tomato 

fruits were 0.643, 0.401 and 0.550 mg/kg, respectively. The 

residues of all the insecticides were below detectable limits on 

10th day of application. The half-life values of imidacloprid, 

indoxacarb and lambda-cyhalothrin were 2.91, 5.26 and 3.06 

days, respectively. The corresponding safety intervals were 

worked out to be 0.36, 0.46 and 1.03 days for imidacloprid, 

indoxacarb and lambda-cyhalothrin. 



 

CHAPTER III 

MATERIAL AND METHODS 

The present investigation, entitled, “Estimation of 

insecticidal residue in Alphonso mango” was conducted at 

Mango Farm, Regional Fruit Research Station, Vengurla and 

Mango orchards of private farmers in the year 2020. The 

analytical work was done at Research laboratory of College of 

Forestry, Dapoli, Dist. Ratnagiri.  

3.1. To estimate the residue of recommended insecticides in 

Alphonso mango  

Experiment Details:  

Experimental site: Mango Farm, Regional Fruit Research 
Station, Vengurla Dist. Sindhudurg (M.S.)  

Crop    : Mango      Variety : Alphonso 

Design : R.B.D      No. of treatments: 11  
No. of replications : 3  
Treatment details : 

Tr. No. Insecticides Dose ml org/10 lit 

1 Deltamethrin 2.8%EC 9 

2 Deltamethrin 2.8%EC 18 

3 Lambda cyhalothrin 5% EC 6 

4 Lambda cyhalothrin 5% EC 12 

5 Imidacloprid 17.8 % SL 3 

6 Imidacloprid 17.8 % SL 6 

7 Thiamethoxam 25 % WG 1 

8 Thiamethoxam 25 WG 2 

9 Dimethoate 30 % EC 10 

10 Dimethoate 30 % EC 20 

11 Control (Water Spray) - 

 

 



 

To estimate the residue of above insecticides, 15 year old 

one mango tree per treatment were selected. Treatment wise 

insecticide were sprayed on each Mango tree with the help of 

Gatoor sprayer at 75% fruit maturity (12 ana stage). After 

spraying, the mangoes were harvested at 1, 5, 10, 15 and 25th 

day as a sample for residual analysis. The extraction, clean up 

and analysis work of the samples were performed by following 

standard procedure using HPLC (High Performance Liquid 

Chromatography) at College of Forestry, Dapoli. 

3.1.1 Chemicals, glassware’s and instruments used for the 

analysis of pesticide residues  

3.1.1.1 Standards, Solvents and reagents 

Pesticide standards of high purity (≥ 98%) (Technical 

Grade) supplied by Sigma Aldrich India Ltd., Mumbai were used 

for the analytical purpose. The obtained vials of pesticide 

standards were kept according to temperature requirements and 

used when required for preparation of stock solutions or 

individual standards. Moreover, different organic solvents and 

reagents like acetone, n-hexane, acetonitrile, dichloromethane, 

acetic acid, methanol, chloroform, sodium chloride (saturated), 

anhydrous sodium sulphate, florosil of HPLC grade and high 

purity were used for the preparation of standards and extraction 

and clean up methodologies during the present investigations.  

3.1.1.2 Glasswares 

During analysis of pesticide residue the different 

glasswares like beaker, measuring cylinder, conical flask, 

volumetric flask, Buchner funnel, test tube (graduated), 

separatory funnel, glass column and glass rod were used (make 



Merck and Borosil). The above mentioned glasswares were 

washed with  acetone and dried at 120oC in oven to avoid 

cross contamination of pesticides. 

3.1.1.3 Equipments and instruments  

The details of equipments and instruments used during 

extraction and clean up methodologies as well as quantitation of 

pesticide residues during the study period is narrated here 

under. 

Glassware dryer: Glassware dryer was used for drying the 

washed glasswares.  

Homogenizer: Homogenizer was used for homogenization and 

fine grinding of sample. 

Analytical balance: With a view to weigh the samples and 

reagents accurately, digital weighing balance having lowest 

sensitivity (± 0.1 mg) was used. 

Blender: Blender was used for the blending the homogenized 

samples.  

Vortex: Vortex mixture was used for proper mixing of sample 

and standards.  

Centrifuge: Thermo Scientific centrifuge machine was used for 

the centrifugation of the samples.  

Rotary Vacuum Evaporator: Rotary Vacuum Evaporator was 

used to concentrate the large volume of the sample extract.   

HPLC: Thermo Scientific make High Performance Liquid 

Chromatograph (HPLC) equipped with PDA (Photo Diode Array) 

was used.  

  



3.1.2 Preparation of pesticide standard solutions  

The standards (Technical Grade) of five pesticides viz., 

deltamethrin, lambda-cyhalothrin, imidacloprid, thiamethoxam 

and dimethoate with more than 99 per cent purity were used for 

preparation of standard solutions of different (desirable) 

concentration for quantitative estimation. In order to run the 

pesticide standards, individual solutions of both the pesticides 

were prepared and run on High Performance Liquid 

Chromatography by using PDA (Photo Diode Array) detector at 

their variable instrument parameters. 

3.1.2.1 HPLC- amenable stock solution 

Deltamethrin: Stock solution was prepared by weighing 10 mg 

in 100 ml capacity volumetric flask and dissolved with 100 ml of 

HPLC grade acetonitrile. 

Lambda-cyhalothrin: Stock solution was prepared by weighing 

10 mg in 100 ml capacity volumetric flask and dissolved with 

100 ml of HPLC grade methanol. 

Imidacloprid: Stock solution was prepared by weighing 20 mg in 

100 ml capacity volumetric flask and dissolved with 100 ml of 

HPLC grade water and acetonitrile in the ratio of 65:35 ml v/v.  

Thiamethoxam: Stock solution was prepared by weighing 10 mg 

in 50 ml capacity volumetric flask and dissolved with 25 ml of 

HPLC grade acetonitrile.  

Dimethoate: Stock solution was prepared by weighing 25 mg in 

50 ml capacity volumetric flask and dissolved with 25 ml of 

HPLC grade acetonitrile.  

 

     
                                        

                     
      



3.1.3 Extraction and clean-up of deltamethrin 

A mango sample of25 grams were crushed or cut in small 

pieces (according to the nature of the food) and transferred in a 

beaker (150 ml) with anhydrous sodium sulphate (20g) and 

chloroform (100 ml). The mixture was homogenized by a simple 

agitation for 5 minutes. The solvent was decanted on a Buchner 

funnel under suction using a Whatman filter-paper No. 3. The 

operation was repeated with 50 ml of chloroform. The beaker 

was washed with 2 portions of 15 ml chloroform and the 

washing was used to rinse the residue in the Buchner funnel. 

The filtrate was transfered in a separating funnel of 500 ml and 

the flask of the buchner was washed with 2 portions of 50 ml of 

double distilled water which were added to the separating 

funnel. The aqueous phase was discarded and the chloroformic 

phase was dried by passing it through 15 g of anhydrous sodium 

sulphate in a glass column (of 300 mm length and 10 mm 

diameter). The chloroform extract was then concentrated to 5 ml 

by using a rotary vacuum evaporator under reduced pressure 

with the water-bath at 40°C. 

Clean up: 

By using a Pasteur pipette, the chloroform extract was 

transferred on to 5 g of silica gel column that has been activated 

at 130°C during 10 hours and slurry packed in hexane. The 

solution was let to pass. The flask of the rotary-evaporator was 

rinsed with two portions of 10 ml of hexane which were also 

transfered in the column and let to pass; the eluate was 

discarded and the process was repeated with 25 ml of hexane - 

dichloromethane (4+1), which was also discarded. Finally, the 

column was eluted with 60 ml of dichloromethane which was 

collected. The dichloromethane was removed using the rotary 



vacuum evaporator at 40°C. The dry residue is dissolved with 10 

ml of acetonitrile. It is then ready to be analysed. 

3.1.3.1 HPLC parameters for deltamethrin 

1. Instrument : High Performance Liquid Chromatography 

2. Detector : Photo Diode Array (PDA) 

3. Column : C18 dionex 

4. Mobile Phase : Water : acetonitrile, HPLC grade (08:92, v/v) 

5. Flow rate : 0.85 ml/min 

6. Injection volume : 20 μl 

7. Wavelength    : 233 nm 

8. Retention time   : 8.0 min 

 
3.1.4 Extraction of lambda-cyhalothrin 

For each sample to be analyzed, about 100 gof mango 

sample was chopped and mixed. From this mixture, 1 g was 

weighed and ground with 1 mL HPLC technical grade 

acetonitrile. The slurry was vigorously shaken on a vortex for 20 

min and centrifuged for 20 min at 10,000 rpm for phase 

separation. The supernatant was collected and re-centrifuged for 

15 min at 10,000 rpm; an aliquot of 75 µL was then loaded into 

HPLC vials for quantification of lambda-cyhalothrin residues. 

3.1.4.1 HPLC parameters for lambda-cyhalothrin 

1. Instrument : High Performance Liquid Chromatography 

2. Detector : Photo Diode Array (PDA) 

3. Column : C18 dionex 

4. Mobile Phase : Water : Methanol, HPLC grade (10:90, v/v) 

5. Flow rate : 1.0 ml/min 

6. Injection volume : 50 μl 

7. Wavelength    : 226 nm 

8. Retention time   : 7.20 min 

 



3.1.5 Extraction and clean-up of imidacloprid 

The extraction and clean up procedure were followed as 

suggested by Mohapatraet. al. (2012) with certain modifications. 

The mango fruit samples were macerated in grinder. A 

representative sample of 50 gm was homogenized with 100 ml 

acetonitrile in Warring blender and filtered under vacuum 

through a Buchner funnel. The container and the filter cakes 

were washed with acetonitrile (2 X 50 ml). The combined extracts 

were collected in a 500 ml conical flask. The acetonitrile fraction 

was concentrated (up to 7 ml) under reduced pressure in a 

rotary vacuum evaporator by keeping 45oC temperature and at 

85 rpm. Thus, the obtained aqueous extract was transferred in 

to 1L separatory funnel along with rinsing of acetonitrile and 

diluted with 80 ml of distilled water after adding 25 ml saturated 

sodium chloride solution. The aqueous phase was partitioned 

with dichloromethane (2 X 50 ml). The combined solvent fraction 

(100 ml) was dried over anhydrous sodium sulphate, 

concentrated to 5 ml by using rotary vacuum evaporator and 

subjected to column chromatography.  

Clean up:  

A glass column (1 cm diameter x 30 cm length) packed 

with 5 g florosil in between 1inch layer of sodium sulphate was 

used for clean-up. The column was pre-washed with 10 ml HPLC 

grade acetonitrile. When the solvent front reached the top to the 

column, the sample extract (5 ml) was transferred by rinsing the 

test tube in to column. The imidacloprid residues from column 

were eluted by 50 ml acetonitrile. Thus, collected acetonitrile 

fraction in flask was concentrated near to dryness by using 

vacuum rotary evaporator at 45oC temperature and 85 rpm. 



Thereafter, the final volume was made with 5 ml HPLC grade 

acetonitrile and subjected to HPLC analysis.  

3.1.5.1 HPLC parameters for imidacloprid 

1. Instrument : High Performance Liquid Chromatography 

2. Detector : Photo Diode Array (PDA) 

3. Column : C18 dionex 

4. Mobile Phase : Water : acetonitrile, HPLC grade (65:35, v/v) 

5. Flow rate : 0.7 ml/min 

6. Injection volume : 20 μl 

7. Wavelength    : 270 nm 

8. Retention time   : 4.20 min 

 
3.1.6 Extraction and clean-up of thiamethoxam and 

dimethoate 

Mango fruit samples (20 g, in triplicate) were homogenized 

and extracted twice with 50 + 50 mL acetonitrile in a vertical 

homogenizer after soaking overnight and filtered through a 

Buchner funnel. Pooled acetonitrile extract was evaporated to 

near dryness under vacuum in a rotary vacuum evaporator at 50 

°C. The remainder was transferred into a 250-mL separating 

funnel and extracted thrice with hexane (3 × 30 mL) after 

diluting with 15 per cent sodium chloride solution (50 mL). The 

hexane layer was discarded and the aqueous layer was 

partitioned three times with dichloromethane (3 × 30 mL). The 

pooled dichloromethane extract was dried by passing through 

anhydrous sodium sulphate and evaporated completely in a 

rotary vacuum evaporator (40 °C). The residue was then 

reconstituted with 2 mL HPLC-grade acetonitrile. The same 

extraction and clean-up method was employed for both 

thiamethoxam and dimethoate. 



3.1.6.1 HPLC parameters for thiamethoxam 

1. Instrument : High Performance Liquid Chromatography 

2. Detector : Photo Diode Array (PDA) 

3. Column : C18 dionex 

4. Mobile Phase : Water : acetonitrile, HPLC grade (65:35, 
v/v) 

5. Flow rate : 0.8 ml/min 

6. Injection volume : 20 μl 
 

7. Wavelength    : 242 nm 

8. Retention time   : 5.653 ± 0.25 min 

 

3.1.6.2 HPLC parameters for dimethoate 

1. Instrument : High Performance Liquid Chromatography 

2. Detector : Photo Diode Array (PDA) 

3. Column : C18 dionex 

4. Mobile Phase : Water : acetonitrile, HPLC grade (60:40, 
v/v) 

5. Flow rate : 1.0 ml/min 

6. Injection volume : 20 μl 

7. Wavelength    : 221 nm 

8. Retention time   : 4.949 ± 0.03 min 

 
3.2. To estimate the insecticidal residue from farmers 

orchards  

Experiment Details:  

Experimental site: Mango Farmers from Sindhudurg district  

Crop: Mango      Variety: Alphonso 

Design: R.B.D.      No. of treatments: 4  

No. of replications: 5 

  



Treatment details:   

Tr. No. Treatment 

1 Farmers practice up to 5 sprays 

2 Farmers practice up to 6 to 10 sprays 

3 Farmers practice above 10 sprays 

4 Farmers practice with recommended sprays 

 

The farmers from Sindhudurg district as per the treatment 

were selected. The mangoes of 85 per cent maturity were 

collected from each farmer. Five samples from east, west, north, 

south corners and top of the tree of the orchard were taken from 

each farmer considering one sample as one replication. The 

samples collected were analyzed for insecticides viz., 

deltamethrin, lambda cyhalothrin, imidacloprid, thiamethoxam 

and dimethoate.The extraction, clean up and analysis work of 

the samples were performed by following standard procedure 

given above using HPLC (High Performance Liquid 

Chromatography) at College of Forestry, Dapoli. 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER IV 

RESULTS AND DISCUSSION 

The present investigation was carried out in the Konkan 

region of Maharashtra to study the “Estimation of insecticidal 

residue in Alphonso mango’’ in the year 2020. The results 

obtained during the present investigation are presented with 

respect to the objectives under the following headings. 

4.1 To estimate the residue of recommended insecticides 

in Alphonso mango 

4.2 To estimate the insecticidal residue from farmers 

orchards 

4.1 To estimate the residue of recommended insecticides in 

Alphonso mango  

The insecticides were sprayed at recommended and double 

recommended doses on Mango trees. Mangoes from such treated 

trees were harvested at 1, 5, 10, 15 and 25th day after spraying. 

The collected mangoes were cut into pieces, blended, prepared 

extract of it, undergo clean up procedure and such clear sample 

was injected in High Performance Liquid Chromatography 

(HPLC) for residue estimation.  

Mango samples were collected one day after spray of 

insecticides and analyzed for the recovery of insecticides in HPLC 

column. Data of recovery of different insecticides under study in 

Mango fruits at different levels of concentration one day after 

spraying are presented in Table1.  

  



Table 1: Percent mean recovery of pesticides in mango fruits 

at different levels of concentration on first day after 

spraying 

Tr. 
No. 

Insecticides 

Dose  
ml 

org/10 
lit 

Concen-
tration 
(ppm) 

Limit 
of 

detection 
(LOD) 

Limit of 
Quantifi-
cation 
(LOQ) 

1 Deltamethrin 2.8%EC 9 0.14 
0.01 0.06 

2 Deltamethrin 2.8%EC 18 0.20 

3 Lambda cyhalothrin 5% EC 6 0.84 
0.03 0.08 

4 Lambda cyhalothrin 5% EC 12 1.40 

5 Imidacloprid 17.8% SL 3 0.12 
0.02 0.06 

6 Imidacloprid 17.8% SL 6 0.16 

7 Thiamethoxam 25% WG 1 1.21 
0.01 0.05 

8 Thiamethoxam 25 WG 2 2.02 

9 Dimethoate 30 % EC 10 1.92 
0.02 0.05 

10 Dimethoate 30 % EC 20 3.58 

11 Control (Water Spray) - -   

 
4.1.1 Monitoring Deltamethrin residues in mango fruits 

 The results revealed that after one day, recommended dose 

of deltamethrin(9 ml/10 lit)  showed residue of 0.14 ppm which 

was reduced to 0.08 ppm on 5th day and thereafter was not 

detectable at 10, 15 and on 25th day( Table 2). This indicated 

that the residue of deltamethrin at recommended dose of 9 

ml/10 litre lasts up to 5 days and thereafter it is not detectable.   

Table 2: Residue of Deltamethrin in mango fruits at periodic 

interval 

Dose ml/10 lit 

Average residue (ppm) at periodic interval 

(days) 

1 5 10 15 25 

9 0.14 0.08 ND ND ND 

18 0.20 0.12 ND ND ND 

SE ± 0.02 0.03 ND ND ND 

CD at 1 % 0.05 - - - - 

Significance Sig. NS - - - 

ND: Not Detectable 



The results of deltamethrin sprayed at double than 

recommended dose (18ml/10 litre) revealed that after one day, 

double recommended dose of deltamethrin (18 ml/10 lit.)  

recorded residue of 0.20 ppm which was reduced to 0.12 ppm on 

5th day and thereafter was not detectable at 10, 15 and on 25th 

day. This indicated that the residue of deltamethrin at double 

recommended dose of 18 ml/10 litre lasts up to 5 days and 

thereafter it is not detectable.  

Data on residue of deltamethrin at one day after spraying 

revealed that the recommended dose 9 ml/10 litres of water was 

found to be significantly superior over double dose of 

deltamethrin i.e. 18ml/10litre. Whereas, at 5 days after spraying 

the residue at both the doses was non-significant. 

The results obtained by Sen and Chowdhury (1999) are in 

conformity with the results of the present investigation. They 

reported no residue of deltamethrin in brinjal after 10 days of 

application. 

Dissipation pattern of deltamethrin in mango fruits was 

also studied in the present investigation. Data pertaining to 

dissipation study are presented in Table 3.  

Table 3: Dissipation pattern of Deltamethrin in mango fruits 

Dose ml/10 

lit 

Percent loss of residue at 

periodic interval (days) 
Half-

life 

(days) 

Waiting 

period 

(days) 1 5 10 15 25 

9 0.00 57.14 100.00 - - 4.35 6.52 

18 0.00 40.00 100.00 - - 6.02 9.25 

SE ± - 2.25 - - - 0.85 1.28 

CD at 1 % - 5.50 - - - 1.94 2.50 

Significance - Sig.      
  

Per cent loss of Deltamethrin residue at a dose of 9 ml/10 

litre on 5th day was 57.14 which was totally lost at 10 days. The 

half-life of Deltamethrin at a dose of 9 ml per 10 litre was 



observed to be 4.35 days and waiting period was 6.52 days. The 

insecticide Deltamethrin at a dose of 18 ml per 10 litre dissipates 

40 per cent on 5th day and it was totally lost on 10th day. The 

half-life of Deltamethrin at a dose of 18 ml per 10 litre was 

recorded to be 6.02 days and waiting period was 9.25 days. This 

indicated that the higher dose of Deltamethrin dissipates faster 

than recommended dose. Similar kind of results have been 

reported in earlier findings in Mango (Awasthi, 1988) 

and brinjal (SenandChowdhury,1999).  

4.1.2 Monitoring Lambda cyhalothrin residues in Mango 

fruits 

Data on residue of Lambda cyhalothrin sprayed at 

recommended and double doses 1,5,10,15 and 25 days after 

spraying are presented in Table 4. The results revealed that after 

one day, recommended dose of Lambda cyhalothrin (6 ml/10 lit.)  

showed residue of 0.84 ppm which was reduced to 0.48, 0.21 

and 0.04 ppm on 5, 10 and 15 days after spray. On 25th day the 

residue of Lambda cyhalothrin was below detectable level. This 

indicated that the residue of Lambda cyhalothrin at 

recommended dose of 6 ml/10 litre lasts up to 15 days and 

thereafter it is not detectable.    

Table 4: Residue of Lambda cyhalothrin in mango fruits at 

periodic interval 

Dose ml/10 lit 

Average residue (ppm) at periodic 

intervals (days) 

1 5 10 15 25 

6 0.84 0.48 0.21 0.04 N. D. 

12 1.40 0.95 0.53 0.10 N. D. 

SE ± 0.03 0.02 0.01 0.02 - 

CD at 1 % 0.06 0.04 0.02 0.04 - 

Significance Sig. Sig. Sig. Sig.  

ND: Not Detectable  



The results of Lambda cyhalothrin sprayed at double than 

recommended dose (12ml/10 lit.) revealed that after one day, 

double recommended dose of Lambda cyhalothrin (12 ml/10 lit.)  

recorded residue of 1.40 ppm which was reduced to 0.95, 0.53 

and 0.10 ppm on 5,10 and 15 days after spraying. The residue of 

Lambda cyhalothrin at 25 days after spraying was below 

detectable level. This indicated that the residue of Lambda 

cyhalothrin at double recommended dose of 12 ml/10 litre lasts 

up to 15 days and thereafter it is not detectable.  

Data on residue of Lambda cyhalothrin at 1,5,10 and 15 

days after spraying revealed that the recommended dose 6 ml/10 

litre of water was found to be significantly superior over double 

dose of Lambda cyhalothrin i.e. 12 ml/10 litre.  

The results reported by Sharma et al.(2018) revealed that 

the residue of lambda cyhalothrin was below detectable limit 

(0.03mg/kg) on 10th day of spray on tomatosupports present 

findings.  

Dissipation pattern of lambda cyhalothrin in mango fruits 

was also studied in the present investigation. Data pertaining to 

dissipation study are presented in Table 5. 

Per cent loss of lambda cyhalothrin residue at a dose of 6 

ml/10 litre on 5th day was 42.83per cent which was reduced to 

75.00 and 95.23 per cent at 10 and 15 days after spraying. The 

residue of lambda cyhalothrin was totally lost at 25 days after 

spraying. The half-life of lambda cyhalothrin at a dose of 6 ml 

per 10 litre was observed to be 8.12 days and waiting period was 

18 days. The insecticide lambda cyhalothrin at a dose of 12 ml 

per 10 litre dissipated 32.14 per cent on 5th day then it was 

reduced to 62.14 and 92.85 per cent at 10 and 15 days after 



spraying and later on it was totally lost on 25th day. The half-life 

of lambda cyhalothrin at a dose of 12 ml per 10 litre was 

recorded to be 8.75 days and waiting period was 19 days. This 

indicated that the higher dose of lambda cyhalothrin dissipates 

faster than recommended dose. The results of the present 

investigation revealed that the insecticide lambda cyhalothrin 

persist for a longer time, this will be useful as far as 

management of insect pests for a longer time is concerned but it 

leaves residue for the longer time. The results stating Lambda 

cyhalothrin residues in mangopeel dissipated at the 

half-life of 4.8 days reported by Mohapatra and Ahuja 

(2010) are in conformity with the present findings.  

Table 5: Dissipation pattern ofLambda cyhalothrin from 

Mango fruits 

Dose 

ml/10 lit 

Percent loss of residue at 

periodic interval (days) 
Half-

life 

(days) 

Waiting 

period 

(days) 1 5 10 15 25 

6 0.00 42.83 75.00 95.23 100 8.12 18 

12 0.00 32.14 62.14 92.85 100 8.75 19 

SE ± - 3.76 4.84 6.32 - - - 

CD at 1 % - 8.50 N S N S - - - 

Significance -  Sig. Sig.     

N S: Not Significant  

 

4.1.3 Monitoring Imidacloprid residues in Mango fruits 

Imidacloprid residue of the dose 3 ml per 10 litre in 

HPLC on dayone after spraying was 0.12 ppm which 

reduced to 0.06 ppm at 5 daysafter spraying. It was 

below detectable level on 10thday after spraying.The 

residue of imidacloprid at double than recommended 

dose of 6 ml per 10 litre at one day afterspraying was 



0.16 ppm which was reduced to the extent of 0.10 and 

0.04 ppm at 5 and 10 days after spraying and later on it 

was not detectable (Table 6). 

Table 6: Residue of Imidaclopridin Mango fruits at periodic 

interval 

Dose ml/10 lit 

Average residue (ppm) at periodic 

interval (days) 

1 5 10 15 25 

3 0.12 0.06 ND ND ND 

6 0.16 0.10 0.04 ND ND 

SE ± 0.02 0.01 - - - 

CD at 1 % - 0.03 - - - 

Significance NS Sig.    

ND: Not Detectable  
 

The results of the present findings are in accordance with 

the results of Reddy et al.(2013)wherein they reported initial 

deposits of imidacloprid at single and double dose treated mango 

samples were 0.52 and 0.83 ppm respectively, which dissipated 

to Below Detectable Level (BDL) at 5 and 7 days after last spray. 

 The dissipation pattern of imidacloprid in mango fruits was 

studied at 1, 5, 10, 15 and 25 days after spraying. Data thus 

obtained are presented in Table 7.  

Table 7: Dissipation pattern of imidacloprid from mango 

fruits 

Dose 

ml/10 lit 

Percent loss of residue at 

periodic interval (days) 
Half-

life 

(days) 

Waiting 

period 

(days) 1 5 10 15 25 

3 0.00 50.00 100.00 - - 5.0 10 

6 0.00 37.50 75.00 100.00 - 7.5 15 

SE ± - 4.52 3.76 -  - - 

CD at 1 % - 11.38 NS -  - - 

Significance  Sig. NS     



N S: Not Significant  

Per cent loss of imidacloprid residue at a dose of 3 ml/10 

litre on 5th day was 50.00 which was reduced to 100 per cent on 

10th day after spraying. The half-life of imidacloprid at a dose of 

3 ml per 10 litre of water was found to be 5 days and waiting 

period was 10 days. The insecticide imidacloprid at a dose of 6 

ml per 10 litre dissipated 37.50 per cent on 5th day then it was 

reduced to 75.0 per cent at 10th day after spraying and later on it 

was totally lost on 15th day. The half-life of imidacloprid at a 

dose of 6 ml per 10 litre was recorded to be 7.5 days and waiting 

period was 15 days.  

The results of the present findings are relatively similar 

with the results of Mohapatraet al.(2011). They reported that 

imidacloprid residue degraded with the half-life of 3.06 and 

4.16 days, at single and double doses respectively and persisted 

for 10 days. 

4.1.4 Monitoring Thiamethoxam residue in Mango fruits 

 Thiamethoxam was sprayed on mango trees, the mango 

fruits were harvested and residue in fruits was estimated at 

1,5,10,15 and 25 days after spraying using HPLC. The data 

pertaining to residue of thiamethoxam are presented in Table 8.  

Table 8: Residue of thiamethoxam in mango fruits at 

periodic interval 

Dose g/10 lit 

Average residue (ppm) at periodic interval 

(days) 

1 5 10 15 25 

1 1.21 0.53 0.25 0.13 0.06 

2 2.02 1.02 0.42 0.20 0.12 

SE ± 0.30 0.12 0.07 0.06 0.05 

CD at 1 % 0.70 0.29 0.16 NS NS 

Significance Sig. Sig. Sig. NS NS 



N S: Not Significant 

 Data pertaining to reside of thiamethoxam revealed that 

the recommended dose 1 g per 10 litre of water was significantly 

superior over double than recommended dose of 2 g per litre of 

water at 1, 5 and 10 days after spraying whereas, data was non-

significant at 15 and 25 days after spraying. 
 

The residue of thiamethoxam at a single dose of 1 g per 10 

litre of water at one day after spraying was 1.21 ppm which was 

reduced to 0.53, 0.25, 0.13 and 0.06 at 5,10,15 and 25 days 

respectively. The residue of thiamethoxam at double than 

recommended dose at 2 g per 10 litre of water at one day was 

2.02 ppm which was reduced to the extent of 1.02, 0.42, 0.20 

and 0.12 ppm at 5,10,15 and 25 days after spraying.  
 

Dissipation pattern of thiamethoxam in Mango fruits was 

studied at 1,5,10,15 and 25 days after spraying and data thus 

obtained are presented in Table 9.  
 

Thiamethoxam at a dose of 1 g per 10 litre was dissipated 

to the extent of 56.19 per cent at five days after spraying and 

then it was reduced to 79.33, 89.25 and 95.04 per cent at 10, 15 

and 25 days respectively. Whereas, double than recommended 

dose of thiamethoxam was reduced from 49.50, 79.20, 90.09 

and 94.05 per cent at 5,10,15 and 25 days after spraying 

respectively. The half-life of thiamethoxam at a recommended 

dose of was 4.80 days and waiting period was 20 days. The half-

life and waiting period of double than recommended dose of 

thiamethoxam was reported to be 5.20 and 20 days respectively. 

This indicated that the double dose of thiamethoxam is not 

advisable for the farmers as far as the cost and effect of the 

insecticide is concerned. The reports are in conformity with the 

results of Bhattacherjee and Dikshit (2016)wherein they 



reported that thiamethoxam dissipated in mango from 1.93 and 

3.71 mg kg−1after 2 h of spraying to 0.08 and 0.13 mg kg−1 after 

20 days of spraying at single and double doses, respectively. Its 

residue did not persist beyond 20 days in fruit.  
 

Table 9: Dissipation pattern of Thiamethoxam from mango 

fruits 

Doseg/10 

lit 

Percent loss of residue at 

periodic interval (days) 
Half-

life 

(days) 

Waiting 

period 

(days) 1 5 10 15 25 

1 0 56.19 79.33 89.25 95.04 4.80 20 days 

2 0 49.50 79.20 90.09 94.05 5.20 20 days 

SE ±  1.03 2.38 5.36 8.44   

CD at 1 %  2.80 NS NS NS   

Significance  Sig. NS NS NS   

N S: Not Significant 

4.1.5 Monitoring Dimethoate residue in mango fruits 

 The residue of dimethoate at a recommended dose of 10 ml 

per 10 litre of water at one day after spraying was 1.92 ppm 

which was reduced to 0.57 and 0.12 ppm on 5 and 10 days after 

spraying respectively. The residue of dimethoate was not 

detectable after 15 days. Whereas, the residue of dimethoate at 

double than recommended dose of 20 ml per 10 ml per 10 litre 

was 3.58 ppm at one day after spraying which was reduced to 

1.04 and 0.19 ppm at 5 and 10 days respectively. The insecticide 

dimethoate was not detectable after 15 days after spraying in 

mango fruits(Table10).  

  



Table10: Residue of Dimethoatein mango fruits at periodic 

interval 

Dose ml/10 lit 

Average residue (ppm) at periodic 

interval (days) 

1 5 10 15 25 

10 1.92 0.57 0.12 ND ND 

20 3.58 1.04 0.19 ND ND 

SE ± 0.53 0.05 0.06   

CD at 1 % 1.26 NS NS   

Significance Sig. NS NS   

N S: Not Significant 

The results of the present findings are relatively similar 

withBhattacherjee and Dikshit (2016) wherein theyreported that 

dimethoate dissipated in mango from 2.81 and 5.34 mg kg-1 after 

2 h of application to 0.12 and 0.19 mg kg-1 after 10 days of 

application at single and double doses, respectively. No residue 

was detected in fruit beyond 10 days after its application. 

The dissipation pattern of dimethoate was studied under 

present investigation and presented in Table 11.   

Table 11: Dissipation pattern of Dimethoate from mango 

fruits 

Dose 

ml/10 lit 

Percent loss of residue at 

periodic interval (days) 
Half-

life 

(days) 

Waiting 

period 

(days) 1 5 10 15 25 

10 0.0 70.31 94.16 100 - 3.68 11 

20 0.0 70.94 94.69 100 - 3.69 12 

SE ± - 0.04 0.06 -    

CD at 1 % - NS NS -    

Significance  NS NS -    

N S: Not Significant 



Dimethoate at a dose of 10 ml per 10 litre of water was lost 

to the extent of 70.31 per cent which was then lost to 94.16 and 

100 per cent at 10 and 15 days after spraying. Whereas, at 

double than recommended dose of 20 ml per 10 litre of water 

was lost from 70.94, 94.69 and 100 per cent at 5, 10 and 15 

days after spraying. The half-life of dimethoate at single and 

double dose was 3.68 and 3.69 days whereas, waiting period was 

11 and 12 days respectively. This indicated that the residue of 

dimethoate lasts up to 15 days. The double dose of dimethoate 

also leaves residue for 15 days only which is not advisable.  

 Bhattacherjee and Dikshit (2016) reported that 

dimethoateresidue in mango degraded with the half-life of2 

days.These results are in agreement with the results 

ofthe present investigation. 

2. To estimate the insecticidal residue from farmers 

orchards 

The mango fruits as per treatment were brought from 

farmers field for the estimation of insecticide residue. The 

residue of the insecticides deltamethrin, lambda cyhalothrin, 

imidacloprid, thiamethoxam and dimethoate was estimated by 

using HPLC at College of Forestry.  The data thus obtained are 

presented in Table 12.    

  



Table 12: Residue of different insecticides in mango fruits of 

farmer’s field 

Treatment 

Average residue (ppm) one day after harvesting 

Deltamethrin 
Lambda 

cyhalothrin 
Imidac-
loprid 

Thiame-
thoxam 

Dime-
thoate 

Farmers practice up 
to 5 sprays 

ND 0.18 0.38 0.84 ND 

Farmers practice up 
to 6 to 10 sprays 

ND 0.44 0.40 0.18 0.02 

Farmers practice 
above 10 sprays 

ND 0.48 0.42 1.24 ND 

Farmers practice with 
recommended sprays 

ND 0.24 0.02 0.84 0.84 

SE ± - 0.05 0.80 0.05 - 

CD at 1 % - 0.12 0.22 0.13 - 

Significance - Sig. Sig. Sig. - 

ND: Not Detectable 

The data on residue of the five insecticides under study in 

mango fruits of the farmers filed are presented in Table 12.  Data 

revealed that the residue of Deltamethrin was not detectable. 

The reason might be the insecticide deltamethrin is generally 

spayed at earlier stage of the crop and it does not leave residue 

for a longer time.  The residue of lambda cyhalothrin was 0.24 

ppm which uses University recommended schedule. The residue 

of the insecticide lambda cyhalothrin was 0.18, 0.44 and 0.48 

ppm from the mango fruits of the farmersfield those who practice 

5, 6-10 and more than 10 sprays respectively. The residue of 

imidacloprid from the mango fruits of the farmer’s those use 

University recommended schedule was 0.02 ppm. The residue of 

imidacloprid was 0.38, 0.40 and 0.42 ppm those who use 5, 6-

10 and more than 10 sprays respectively. The residue of 

thiamethoxam from the mango fruits of the farmers who use 

University schedule was 0.84 ppm. Whereas, the residue was 



0.84, 0.18 and 1.24 ppm from the mango fruits of the farmers 

those practice up to 5 sprays, 6-10 sprays and more than 10 

sprays. The residue of dimethoatefrom the mango fruits of the 

farmers field those practice University recommended schedule 

was 0.84 ppm. The farmers use up to 5 sprays, 6-10 sprays and 

more than 10 sprays recorded not detectable, 0.02 ppm and not 

detectable residue of dimethoate respectively. This indicated that 

the insecticide dimethoate is not used regularly by the farmers.  

Unlike conventional insecticides belonging to 

organosphosphates and carbonate group of compounds, 

synthetic pyrethroids are known to their photostability (Elliot et 

al. 1978) and rapidly undergoing conjugate formation to make 

glucosides at alcohol moieties in the chemical structures of plant 

constituents (Gaughan and Casida, 1978). As a result, their 

residues on mango fruit persisted for longer time. Further being 

non-systemic and highly lyophilic, they do not move from their 

site of application (Elliot, 1980).  

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER V 

SUMMARY AND CONCLUSION 

The present investigation on “Estimation of insecticidal 

residue in Alphonso mango’’ was carried out in the Konkan 

region of Maharashtra during 2020. The summary of the results 

obtained during the present investigation are presented below. 

The insecticides were sprayed at recommended and double 

than recommended doses on Mango trees. Mangoes from such 

treated trees were harvested at 1, 5, 10, 15 and 25th day after 

spraying. The collected mangoes were cut into pieces, blended, 

prepared extract of it, undergo clean up procedure and such 

clear sample was injected in High Performance Liquid 

Chromatography (HPLC) for residue estimation.  

Data on residue of deltamethrin sprayed at recommended 

and double doses one day after spraying revealed that after one 

day, recommended dose of deltamethrin(9 ml/10 lit.) showed 

residue of 0.14 ppm which was reduced to 0.08 ppm on 5th day 

and thereafter was not detectable at 10, 15 and on 25th day.  

The results of deltamethrin sprayed at double than 

recommended dose (18 ml/10 lit.) revealed that after one day, 

double recommended dose of deltamethrin (18 ml/10 lit.)  

recorded residue of 0.20 ppm which was reduced to 0.12 ppm on 

5th day and thereafter was not detectable at 10, 15 and on 25th 

day.  

Per cent loss of deltamethrin residue at a dose of 9 ml/10 

litre on 5th day was 57.14 which was totally lost at 10 days. The 

half-life of deltamethrin at a dose of 9 ml per 10 litre was 

observed to be 4.35 days and waiting period was 6.52 days. The 

insecticide deltamethrin at a dose of 18 ml per 10 litre dissipates 



40 per cent on 5th day and it was totally lost on 10th day. The 

half-life of deltamethrin at a dose of 18 ml per 10 litre was 

recorded to be 6.02 days and waiting period was 9.25 days.  

Data on residue of lambda cyhalothrin sprayed at 

recommended and double doses 1,5,10,15 and 25 days after 

spraying revealed that after one day, recommended dose of 

lambda cyhalothrin (6 ml/10 lit.)  showed residue of 0.84 ppm 

which was reduced to 0.48, 0.21 and 0.04 ppm on 5, 10 and 15 

days after spray. On 25th day the residue of lambda cyhalothrin 

was below detectable level.  

The results of lambda cyhalothrin sprayed at double than 

recommended dose (12ml/10 lit.) revealed that after one day, 

double recommended dose of lambda cyhalothrin (12 ml/10 lit.)  

recorded residue of 1.40 ppm which was reduced to 0.95, 0.53 

and 0.10 ppm on 5,10 and 15 days after spraying. The residue of 

lambda cyhalothrin at 25 days after spraying was below 

detectable level.  

Per cent loss of lambda cyhalothrin residue at a dose of 6 

ml/10 litre on 5th day was 42.83per cent which was reduced to 

75.00 and 95.23 per cent at 10 and 15 days after spraying. The 

residue of lambda cyhalothrin was totally lost at 25 days after 

spraying. The half-life of lambda cyhalothrin at a dose of 6 ml 

per 10 litre was observed to be 8.12 days and waiting period was 

18 days. The insecticide Lambda cyhalothrin at a dose of 12 ml 

per 10 litre dissipated 32.14 per cent on 5th day then it was 

reduced to 62.14 and 92.85 per cent at 10 and 15 days after 

spraying and later on it was totally lost on 25th day. The half-life 

of Lambda cyhalothrin at a dose of 12 ml per 10 litre was 

recorded to be 8.75 days and waiting period was 19 days. 



Imidacloprid residue of the dose 3 ml per 10 litrein HPLC 

on day one after spraying was 0.12 ppm which reduced to 0.06 

ppm at 5 days after spraying. It was below detectable level on 

10th day after spraying. The residue of imidacloprid at double 

than recommended dose of 6 ml per 10 litre at one day after 

spraying was 0.16 ppm which was reduced to the extent of 0.10 

and 0.04 ppm at 5 and 10 days after spraying and later on it was 

not detectable.  

Per cent loss of imidacloprid residue at a dose of 3 ml/10 

litre on 5th day was 50.00 which was reduced to 100 per cent on 

10th day after spraying. The half-life of imidacloprid at a dose of 

3 ml per 10 litre of water was found to be 5 days and waiting 

period was 10 days. Imidacloprid at a dose of 6 ml per 10 litre 

dissipated 37.50 per cent on 5th day then it was reduced to 75.0 

per cent at 10th day after spraying and later on it was totally lost 

on 15th day. The half-life of imidacloprid at a dose of 6 ml per 10 

litre was recorded to be 7.5 days and waiting period was 15 

days.  

The residue of thiamethoxam at a single dose of 1 g per 10 

litre of water at one day after spraying was 1.21 ppm which was 

reduced to 0.53, 0.25, 0.13 and 0.06 at 5,10,15 and 25 days 

respectively. The residue of thiamethoxam at double than 

recommended dose at 2 g per 10 litre of water at one day was 

2.02 ppm which was reduced to the extent of 1.02, 0.42, 0.20 

and 0.12 ppm at 5,10,15 and 25 days after spraying.  

Thiamethoxam at a dose of 1 g per 10 litre was dissipated 

to the extent of 56.19 per cent at five days after spraying and 

then it was reduced to 79.33, 89.25 and 95.04 per cent at 10, 15 

and 25 days respectively. Whereas, double than recommended 

dose of thiamethoxam was reduced from 49.50, 79.20, 90.09 



and 94.05 per cent at 5,10,15 and 25 days after spraying 

respectively. The half-life of thiamethoxam at a recommended 

dose of was 4.80 days and waitingperiod was 20 days. The half-

life and waiting period of double than recommended dose of 

thiamethoxam was reported to be 5.20 and 20 days respectively. 

The residue of dimethoate at a recommended dose of 10 ml 

per 10 litre of water at one day after spraying was 1.92 ppm 

which was reduced to 0.57 and 0.12 ppm on 5 and 10 days after 

spraying respectively. The residue of dimethoate was not 

detectable after 15 days. Whereas, the residue of dimethoate at 

double than recommended dose of 20 ml per 10 ml per 10 litre 

was 3.58 ppm at one day after spraying which was reduced to 

1.04 and 0.19 ppm at 5 and 10 days respectively. The insecticide 

dimethoate was not detectable after 15 days after spraying in 

mango fruits.  

The insecticide dimethoate at a dose of 10 ml per 10 litre of 

water was lost to the extent of 70.31 per cent which was then 

lost to 94.16 and 100 per cent at 10 and 15 days after spraying. 

Whereas, at double than recommended dose of 20 ml per 10 litre 

of water was lost from 70.94, 94.69 and 100 per cent at 5, 10 

and 15 days after spraying. The half-life of dimethoate at single 

and double dose was 3.68 and 3.69 days whereas, waiting period 

was 11 and 12 days respectively.  

The mango fruits as per treatment were brought from 

farmers field for the estimation of insecticide residue. The 

residue of the insecticides deltamethrin, lambda cyhalothrin, 

imidacloprid, thiamethoxam and dimethoate was estimated by 

using HPLC at College of Forestry.   



The data on residue of the five insecticides under study in 

mango fruits of the farmers field revealed that the residue of 

deltamethrin was not detectable. The residue of lambda 

cyhalothrin was 0.24 ppm which uses University recommended 

schedule. The residue of the insecticide lambda cyhalothrin was 

0.18, 0.44 and 0.48 ppm from the mango fruits of the farmers 

field those who practice 5, 6-10 and more than 10 sprays 

respectively. The residue of imidacloprid from the mango fruits of 

the farmer’s those use University recommended schedule was 

0.02 ppm. The residue of imidacloprid was 0.38, 0.40 and 0.42 

ppm those who use 5, 6-10 and more than 10 sprays 

respectively. The residue of thiamethoxam from the mango fruits 

of the farmers who use University schedule was 0.84 ppm. 

Whereas, the residue was 0.84, 0.18 and 1.24 ppm from the 

mango fruits of the farmers those practice up to 5 sprays, 6-10 

sprays and more than 10 sprays. The residue of dimethoate from 

the mango fruits of the farmers field those practice University 

recommended schedule was 0.84 ppm. The farmers use up to 5 

sprays, 6-10 sprays and more than 10 sprays recorded not 

detectable, 0.02 ppm and not detectable residue of dimethoate 

respectively.  

From the results of the present investigation it can be 

concluded that the insecticides deltamethrin, imidacloprid and 

dimethoate does not leave residue for a longer period but the 

insecticides lambda cyhalothrin and thiamethoxam leaves 

residue up to 15 and 25 days respectively, therefore they should 

not be used at a later part of the crop.  
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Plate I: Application of pesticidal treatments 
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Plate III: Extraction and clean-up steps for               

residue analysis 
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