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Introduction 
 

Vegetables occupy a prominent position in 

human diet owing to their richness in vitamins 

and minerals. More than seventy types of 

vegetables are grown in India, among which 

Tomato (Lycopersicon esculentum Mill) is the 

most popular and widely grown vegetable. It 

is rich source of vitamin ‛C’ and many 

minerals like calcium, potassium, magnesium 

and phosphorus (Anonymous, 2006). It is the 

world's largest vegetable crop after potato and 

sweet potato. Tomato is also called as poor 

man’s apple (Roopa, 2012). In India, an 

approximate vegetable production of 168.6 

million tonnes was recorded from an area of 

10.29 million ha, out of which tomato 

production was 19.7 million tonnes in an area 

of 0.8 million ha with average productivity 

24.6 tonnes/ha (Anonymous, 2017). Madhya 

Pradesh is endowed with favourable climatic 

and soil conditions for cultivation of tomato, 

with 3.1 million tonnes production and 31.2 

metric tonnes productivity in an area of 0.1 

million ha (Anonymous, 2017). Various 

factors are responsible for crop yield, among 
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The present investigation was carried out to study the seasonal abundance 

of Serpentine leaf miner, Liriomyza trifolii on tomato during 2017-18. Leaf 

miner reached peak during December to January and declined thereafter. 

Correlation studies revealed that, no. of mines, leaf infestation and no. of 

larvae were negatively correlated with minimum temperature (-0.61**), 

evening relative humidity (-0.34*), morning vapor pressure -0.55*, evening 

vapor pressure -0.52*, maximum temperature-0.57*, sunshine hours -0.52* 

and evaporation -0.58**, temperature and evening relative humidity. 

Whereas, leaf infestation per cent is positively correlated with evaporation 

(0.71**) and influenced the leaf miner population by 51 per cent. 
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which American serpentine leaf miner, 

Liriomyza trifolii (Burgess) (Agromyzidae; 

Diptera) is the serious pest of tomato crop. It 

is suspected to have been introduced in India 

during 1990-91 through imported 

chrysanthemum cutting (Viraktamath et al., 

1993). It is a polyphagous pest. In India it was 

recorded on 70 host plants covering fibre 

crops, pulses, vegetables, ornamentals, green 

manures, fodder crops etc. (Srinivasan et al., 

1995). Galande et al., (2004) recorded this 

pest on 16 new crops and 16 weed species. 

The estimated yield losses due to infestation 

by L. trifolii were about 70 per cent (Zoebisch 

et al., 1984). Therefore, it is essential to 

understand their population dynamics under 

field condition so that, timely management 

practices can be done. A thorough knowledge 

on seasonal activity of pests determines the 

predisposing climatic factors affecting their 

population dynamics. Keeping in view the 

importance of the crop and losses caused by 

different insect pests, the present study was 

made to assess the population dynamics of 

pests on tomato. 

 

Materials and Methods 

 

The study on effect of weather parameters on 

incidence of leaf miner, L.trifolii was 

conducted at Breeder seed production unit 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, 

Jabalpur during Rabi season of the year 2017-

18.Tomato seedlings were transplanted during 

third week of October in a plot size of 3X4 m 

with a spacing of 50X60 cm. The crop was 

raised by following all the recommended 

agronomical practices. Observations like leaf 

infestation (%), no. of mines/leaf and mean 

larval population/plant were recorded by 

tagging fifty plants at random. Total number 

of leaves, damaged or infested leaves of each 

plant and the number of larvae present in the 

mines were counted. Observations were 

recorded at weekly intervals starting from 

transplanting to the crop harvest. The whole 

experiment field was kept free without any 

insecticide application. To find out the 

specific impact of different weather 

parameters on L. trifolii, data was analyzed 

using OPSTAT statistical software. 

 

Results and Discussion 

 

The seasonal incidence, correlation 

coefficients and multiple regressions were 

estimated on leaf miner infestation with 

maximum temperature, minimum 

temperature, morning relative humidity, 

evening relative humidity, sunshine hours, 

morning vapor pressure, evening vapor 

pressure and evaporation of appropriate 

weeks during 2017 and 2018. It is evident 

from the data that, the incidence of leaf miner 

was first noticed during 44
th

 standard week 

(October) and reached to peak during 1
st
 week 

(January). Leaf miner found a decline from 

2
nd

 week (January) onwards. Correlation 

analysis between no. of mines/leaf and 

weather factors revealed that, negative 

association was observed with minimum 

temperature, evening relative humidity, 

morning vapor pressure, evening vapor 

pressure and evaporation which favour the 

incidence of leaf miner (Table 1).  

 

Multiple regression analysis showed that, 

minimum temperature, evening relative 

humidity, morning vapor pressure, evening 

vapor pressure and evaporation influenced the 

leaf miner population by 38 (R
2
= 0.3785), 12 

(R
2 

= 0.1244), 30 (R
2
 = 0.3012), 28 (R

2
 = 0. 

2875) and 34 (R
2
 = 3432) per cent 

respectively and a unit decrease in them 

increased the leaf miner population by 0.05, 

0.01, 0.07, 0.07 and 0.29 in number (Table 2). 

Regarding leaf infestation per cent correlation 

studies revealed that morning vapor pressure, 

evening vapor pressure and evaporation has 

negative correlation. From regression 

analysis, it is revealed that, morning vapor 

pressure, evening vapor pressure and 
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evaporation influenced the leaf miner 

population by 78 (R
2
 = 0.7844), 39 (R

2 
= 

0.3899) and 51 (R
2
 = 0.5112 per cent and a 

unit decrease in them increased the leaf miner 

population by 2.89, 2.32 and 9.03 in number 

(Table 2). Correlation data showed that 

maximum temperature, sunshine hours, 

morning vapor pressure, evening vapor 

pressure and evaporation has negative 

influence on no. of larvae/plant (Fig. 1).  

 

Table.1 Leaf miner activity on tomato 

 

Months Standard Week 

numbers 

No. of  

mines/leaf 

Leaf 

 infestation % 

No. of 

larvae/plant 

October 44 3.41 15.00 3.24 

November 45 3.26 21.00 5.55 

November 46 3.32 26.80 10.32 

November 47 3.59 31.00 13.98 

November 48 4.63 34.00 15.93 

December 49 4.87 36.30 22.34 

December 50 5.51 41.50 20.41 

December 51 4.14 43.40 26.96 

December 52 6.23 47.33 32.36 

January 1 6.35 51.25 38.33 

January 2 3.89 50.12 32.68 

January 3 3.75 49.16 28.84 

January 4 3.32 42.70 26.44 

February 5 3.06 35.00 21.26 

February 6 2.85 28.40 17.62 

February 7 2.72 25.30 15.28 

February 8 2.58 23.60 12.24 

 

Table.2 Estimated correlation coefficients (r), regression coefficients (bxy) and R square values 

of weather factors on incidence of leaf miner 

 

 

Weather factors 

No. of 

mines/leaf 

 Leaf infestation 

% 

 No. of 

larvae/plant 

 

R R
2
 bxy r R

2
 bxy r R

2
 bxy 

Maximum temperature -0.27NS 0.07 - -0.45NS 0.20 - -0.57* 0.26 -0.28 

Minimum temperature -0.61** 0.38 -0.05 -0.35NS 0.12 - -0.32NS 0.10 - 

Sunshine hours 0.42NS 0.08 - 0.40NS 0.16 - -0.52* 0.26 -0.25 

Morning relative humidity 0.13NS 0.06 - 0.21NS 0.04 - 0.12NS 0.06 - 

Evening relative humidity -0.34* 0.12 -0.01 -0.23NS 0.05 -0.21 -0.11NS 0.01 - 

Morning vapor pressure -0.55* 0.30 -0.07 -0.86** 0.78 -2.89 -0.89** 0.79 -0.51 

Evening vapor pressure -0.52* 0.28 -0.07 -0.62**
 

0.39 -2.32 -0.58** 0.33 -0.37 

Evaporation -0.58** 0.34 -0.29 0.71** 0.51 -9.03 -0.70** 0.49 -1.54 

NS -Non significant, * - Significant at 5% level, ** - Significant at 1% level 
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Fig.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Whereas, regression studies revealed that, 

maximum temperature, sunshine hours, 

morning vapor pressure, evening vapor 

pressure and evaporation influenced the leaf 

miner population by 26 (R
2
 = 0.2612), 26 (R

2 

= 0.2641), 79 (R
2
 = 0.7932), 33 (R

2
 = 0.3315) 

and 49 (R
2 

= 0.4941) per cent, and a unit 

decrease in them increased the leaf miner 

population by 0.28, 0.25, 0.51, 0.37 and 1.54 

in number (Table 2). 

 

The occurrence and progress of all insect 

pests are much dependent on the 

environmental factors such as temperature, 

relative humidity and precipitation (Aheer et 

al., 1994). In order to precisely assess the 

relative importance of weather parameters in 

explaining the variation in population of pest, 

the partial regression coefficients of leaf 

miner on weather parameters were computed 

taking population of pests as dependent 

variables and maximum and minimum 

temperatures, relative humidity, vapor 

pressure, rainfall and evaporation as 

independent variables. The present findings 

are in accordance with Choudary and Rosaiah 

(2000) reported that minimum temperature 

and evening relative humidity were negatively 

correlated with L. trifolii incidence in tomato. 

Reddy and Kumar (2005) reported that mean 

and total rainfall as well as number of rainy 

days significantly negatively correlated with 

seasonal abundance of leaf miner while, 

negative non-significant correlation obtained 

between morning and evening relative 

humidity. Galande and Ghorpade (2010) 

showed negative correlation between morning 

relative humidity and L. trifolii incidence. 

Chakraborty (2011) also reported that 

temperature and maximum as well as 

minimum relative humidity had significant 

negative influence on L. trifolii population. 

Variya and Patel (2010) reported that 

maximum temperature and sunshine had 

negative influence on larval populations of 

leaf miner. 
 

 

From the data it is clear that temperature, is 

an important unique meteorological that 

influences the pest population. This study 

gives us the impact of extreme climatic 

conditions. Similarly, relative humidity, vapor 

pressure and evaporation has their influence 

in the build-up of L. trifolii. Knowing the 
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behaviour of this pest under variable climatic 

factors, this study may be helpful in re-

scheduling the pesticide uses and 

modification of some available control 

options in infestation of this pest in tomato. 

Those planters who make the best use of the 

basics of integrated pest management such as 

field monitoring, pest forecasting and 

choosing economically and environmentally 

sound control measures will be successful in 

dealing the effects of climatic factors.  
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