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Introduction 
 

Tomato (Solanum lycopersicum) is an 

intensely nutritious plant with an estimated 

global production of over 120 million metric 

tons (F.A.O. 2007). It is the world's largest 

vegetable crop after potato and sweet potato, 

and India ranks second in the area as well as in 

production (Anonymous, 2017). Because of its 

fleshy nature, tomato fruit is attacked by a 

number of insect pests and diseases from the 

time plants first emerge in the seed bed until 

harvest (Brezeanu et al., 2014).Among the 

insect pests of tomato, the loss incurred by L. 

trifolii (Burgess) has become most important 

in recent years (Medeiros et al., 2005).In India 

the serpentine leaf miner, L. trifolii (Burgess) 

is one of the recently introduced pest of 
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Studies on biology of leaf miner, Liriomyza trifolii were carried out on tomato 

plant in the Plant Protection Laboratory of Department of Agricultural 

Entomology, Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, Nadia, West 

Bengal. The egg, first instar larva, second instar larva, third instar larva and pupa 

measured about 0.21 ± 0.03 mm x0.11 ± 0.02 mm, 0.54 ± 0.07 mm x 0.33 ± 0.07 

mm, 1.41 ± 0.06 mm x 0.5 ± 0.04 mm, 2.09 ± 0.02 mm x1.19 ± 0.04 mm and1.78 

± 0.09 mm x0.68 ± 0.06 mm in length and breadth, respectively. The length of 

body and wing expanse in adult male and female were found to be in a range of 

1.46 ± 0.08 mm and 1.22 ± 0.06 mm, 1.68 ± 0.09 mm and 1.35 ± 0.07mm, 

respectively. The biological studies of L. trifolii under different temperature 

regimes of 15°C, 20°C, 25°C and 30°C revealed that the duration of egg, larva, 

pupa and adult stages were longest at 15°C and shortest at 30°C. The total 

developmental period observed at 15°C,20°C,25°C and 30°Cwere: ♂- 60.5 ± 1.40 

days; ♀- 63.2 ± 1.46 days, ♂- 37.4 ± 1.22 days; ♀- 39.8 ± 1.36 days, ♂- 26.4 ± 

1.12 days; ♀- 28.6 ± 1.10 days and ♂-16.4 ± 0.96 days; ♀- 17.9 ± 0.98 days, 

respectively. 
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tomato whose infestation is increasing every 

year at an alarming rate and has acquired a 

major pest status in recent years (Rai et al., 

2013). It is a native of Florida in Southern 

United States and the Carribean Islands 

(Spencer, 1973) and was accidentally 

introduced into India from American sub-

continent along with chrysanthemum cuttings 

(Parrella, 1987). This leaf miner was first 

described as Oscinistrifolii (Comstock, 1880) 

and have been known by several common 

names like serpentine leafminer, American 

serpentine leafminer, broad bean leafminer, 

California leafminer, celery leafminer, 

chrysanthemum leafminer (Malipatil and 

Ridland, 2008) and in West-Bengal, it is 

locally known as ‘Map poka’ by the farmers. 

Damage to the crop are caused by the adult 

females and maggots.  

 

The female fly makes feeding and egg laying 

punctures on the leaves, which results into 

stippled appearance of foliage (Parrella et 

al., 1985). However, the major form of 

damage is the mining of leaves by larvae, 

which results in destruction of leaf mesophyll. 

Extensive mining also causes premature leaf 

drop, which can result in lack of shading and 

sun scalding of fruit. Wounding of the foliage 

also allows entry of bacterial and fungal 

diseases (Capinera, 2017). 

 

The aim of this experiment was to study the 

biology of L. trifolii on tomato and determine 

its developmental stages in different 

temperature regimes as this may help in timely 

control of the insect pest, develop newer 

approach of biological control and evaluate 

effective management strategies. 

 

Materials and Methods 
 

Experimental studies on the biology of L. 

trifolii were carried out in the Plant Protection 

Laboratory of Department of Agricultural 

Entomology, BCKV during 2017-2018. A 

stock culture was first established in the 

laboratory. Infested tomato leaves with live 

mines from the field were collected. These 

were initially collected in polythene bags from 

the fields and transferred to glass containers 

lined with blotting paper and wet cotton to 

maintain the turgidity of the leaves and 

covered with fine muslin cloth tied with a 

rubber band.  

 

After few days the pupae were collected in 

petridishes (10 cm diameter) and placed inside 

a rearing cage of size 1ft × 1ft for adult 

emergence. Then freshly emerged male and 

female adults had been chosen for pairing and 

placed in glass jar to facilitate incubation 

studies.  

 

The incubation period, larval period and pupal 

period were observed and recorded. The adults 

which emerged from the pupa were introduced 

individually into a glass jar to study the 

fecundity and longevity. Fresh tomato leaves 

were provided with 10% honey solution for 

feeding and oviposition.  

 

The leaves were changed regularly after 24 

hours interval and the older leaves transferred 

to another glass jar for emergence of the 

progenies. The longevities of ten males and 

females were recorded by observing the 

duration between emergence to death of adult. 

The total period for the completion of life 

cycle was worked out based on the durations 

of egg, larval, pupal and adult stages 

respectively. The length and width of ten eggs, 

larvae, pupae and adults were observed 

separately under the microscope and recorded.  

 

The developmental periods of the different life 

stages of L. trifolii were also studied in the 

laboratory at four controlled temperature of 15 

± 1°C, 20 ± 1°C, 25 ± 1°C and 30 ± 1°C. They 

were conducted on freshly collected tomato 

leaves introduce in petridishes and glass jars 

and incubation period up to adult emergence 

was studied and recorded.  
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Results and Discussion 

 

Biology 

 

Adults appeared to be very small flies. Mating 

occurred within 24 hours of emergence from 

puparia and thereafter the female laid eggs 

singly in the leaves. Eggs were oval in shape 

and slightly translucent. There were three 

larval stages and they predominantly fed on 

the leaves in which the eggs were laid. 

Initially, the larva was colourless then became 

yellowish as it matures. The third and final 

instar cut an opening at the end of the mine to 

exit for pupation. The pupa was yellow in 

color which turned orange brown as it got 

older. The fly emerged after making a slit on 

the anterior end of the puparium. Male fly was 

smaller in size than female. The 

morphometrics regarding the length and 

breadth of various developmental stages of L. 

trifoliion tomato i.e. egg, larva (first, second 

and third instars), pupa, adult male and female 

are shown in Table 1. 

 

Egg 

 

The eggs were laid singly on the upper surface 

of leaf. Freshly laid eggs were oval in shape, 

white and translucent which turned creamy 

white at maturity. It measured about 0.21± 

0.03 mm in length and 0.11± 0.02 in breadth. 

These findings are in close conformity with 

the observations recorded by Demetry (1971), 

Beri (1974), Bartlett and Powell (1981), 

Minkenburg (1988), and Mujica et al., (2016). 

 

Larva  
 

The first instar larva was apodous, transparent 

and minute. On an average those measured 

about 0.54 ± 0.07 mm in length and 0.33± 

0.07 mm in width. Minkenburg (1988) 

reported that length of first instar larva was 

0.39 mm and Hemalatha and Uma 

Maheshwari (2004) reported that a mean 

length and width of first instar larva was 0.57 

mm and 0.14 mm, respectively on tomato. 

Gondhalekar (2005) reported that length and 

width of first instar were 0.44 mm and 0.17 

mm, respectively on gerbera. The second 

instar larva was observed to be pale yellowish 

in colour and measured about 1.41 ± 0.06 mm 

in length and 0.5 ± 0.04 mm in width. The last 

and third instar larva showed distinctively 

yellowish colouration and measured about 

2.09 ± 0.02 mm in length and 1.19 ± 0.04 mm 

in width. The present findings are in close 

conformity with that of Hemalatha and Uma 

Maheshwari (2004) on tomato and 

Gondhalekar (2005) on gerbera. 
 

Pupa 

 

The pupa became yellow brown in colour 

assuming a deeper yellow brown as they 

matured. The pupae were measured about 1.78 

± 0.09 mm in length and 0.68 ± 0.06 mm in 

breadth. The present findings are in close 

conformity with that of Okram et al., (2017) 

who observed pupal length and breadth to be 

of 1.60±0.08 mm and 0.74±0.03 mm, 

respectively. 

 

Adult 

 

The observed colouration and morphology of 

adult was similar to that of described by 

Spencer (1973), Barlett and Powell (1981 and 

Mujica et al., (2016). The head was yellow 

with reddish eyes and yellow hind margins.  

 

The thorax and abdomen were grayish black 

with a noticeable yellow patch at the hind end 

of the mesonotum. The mesonotum was matte, 

greyish black while the underside and legs 

were mostly yellow. The wings were 

transparent. The length of body and wing 

expanse were found to be in a range of 1.46 ± 

0.08 mm and 1.22 ± 0.06 mm, respectively in 

adult males, whereas in case of females the 

body length and wing expanse were found to 

be in the range of 1.68 ± 0.09 mm and 1.35 ± 

0.07 mm, respectively (Table 1). 
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Table.1 Morphometric parameters of L. trifolii on tomato 

 

Life stages Length (mm) Breadth (mm) 

Egg 0.21 ± 0.03 0.11 ± 0.02 

1st Instar 0.54 ± 0.07 0.33 ± 0.07 

2nd Instar 1.41 ± 0.06 0.52 ± 0.04 

3rd Instar 2.09 ± 0.02 1.19 ± 0.04 

Pupa 1.78 ± 0.09 0.68 ± 0.06 

Adult Male 1.46 ± 0.08 (body length) 1.22 ± 0.06 (wing length) 

Female 1.68 ± 0.09 (body length) 1.35 ± 0.07 (wing length) 

 

Table.2 Developmental period (in days) of L. trifolii at 15°C, 20°C, 25°C and 30°C on tomato 

 

Life stages 15°C 

(mean±SD) 

(Days) 

20°C 

(mean±SD) 

(Days) 

25°C 

(mean±SD) 

(Days) 

30°C 

(mean±SD) 

(Days) 

Egg 8.6 ± 0.97 5.4 ± 0.84 3.8 ± 0.92 1.9 ± 0.74 

Larva 13.7 ± 1.57 6.4 ± 1.3 4.9 ± 0.99 3.5 ± 0.85 

Pupal 22.4 ± 1.71 14.7± 1.49 10.2 ± 1.32 6.9 ± 1.37 

Adult Male 15.1 ± 1.37 10.90 ± 1.20 7.5 ± 1.27 3.9 ± 0.88 

Female 18.5 ± 1.58 13.3 ± 1.77 9.7 ± 1.16 5.4 ± 0.97 

Total Male 60.5 ± 1.40 37.4 ± 1.22 26.4 ± 1.12 16.4 ± 0.96 

Female 63.2 ± 1.46 39.8 ± 1.36 28.6 ± 1.10 17.9 ± 0.98 

 

These findings are in agreement with the 

findings by Okram et al., (2017) who 

observed that male flies were smaller in size 

than the female flies. Parrella (1987) also 

reported a similar finding that adult females 

were usually larger than males and emerged 

from larger puparia. 

 

Effect of different temperature regimes 

(15°C, 20 °C, 25 °C and 30 °C) on the 

developmental period (in days) of L. trifolii 

on tomato 

 

The results pertaining the developmental 

period of various life stages of L. trifolii on 

tomato in different levels of temperature i.e. 

15°C, 20°C, 25°C and 30°C in Table 2 

revealed that temperature had a significant 

effect on the developmental time of egg, larva, 

pupa and adult of L. trifolii. The eggs took 

significantly longer time to hatch at 15°C (8.6 

± 0.97 days) and significantly shorter time at 

30°C (1.9 ± 0.74 days). At temperatures 20°C 

and 25°C the egg period observed were 5.4 ± 

0.84 days and 3.8 ± 0.92 days respectively. 

Similar findings are reported by Leibee (1984) 

who found that the incubation period of eggs 

of L. trifolii were 1.99 ± 0.03, 2.38 ± 0.05, 

2.33 ± 0.04, 4.4 ± 0.04 and 9.97 ± 0.47 days at 

35°C, 30°C, 25°C, 20°C and 15°C, 

respectively. Lanzoni et al., (2002) also noted 

that the development time for egg ranged 

between, 6.3 ± 0.7 days, 3.6 ± 0.2 days, 2.1 ± 

0.1 days and 1.6 ± 0.1 days at 15°C, 20°C, 

25°C, and 30°C, respectively. Further, Parella 

(1987) reported that the period of egg 

development varies with temperature and 

ranges from 2-8 days. The larval period 

observed at 15°C was 13.7 ± 1.57 days, at 

20°C it was 6.4± 1.3, at 25°C it was 4.9 ± 0.99 
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days and at 30°C it was 3.5 ± 0.85 days. These 

are findings are more or less in close 

conformity with that of Lanzoni et al., (2002) 

who reported that the larval period ranged 

from 14.3 ± 1.1 days, 6.7 ± 0.5 days, 4.6 ± 0.5 

days and 3.6 ± 0.4 days at 15°C, 20°C, 25°C, 

and 30°C, respectively. A similar trend was 

reported by Van Elferen and Yarhom (1989) 

where the larval period (±SE) at temperatures 

of 20, 25 and 30°C were 9.9±0.2, 4.4±0.1 and 

3.7±0.1 on gypsophila and 5.5± 0. l, 3.7±0.1 

and 2.4±0.1 days, on bean, respectively. 

Thepupal and the adult developmental periods 

were also found to vary with temperature. 

Lowest pupal development time (6.9 ± 1.37) 

was recorded at 30°C and highest 

development time (22.4 ± 1.71) was recorded 

at 15°C. The pupal period at 20°C and 25°C 

were found to be 14.7± 1.49 days and 10.2 ± 

1.32days, respectively. Lanzoni et al., (2002) 

reported the pupal period to be 33.2 ± 2.3 

days, 13.3 ± 0.6 days, 9.2 ± 0.4 days and 6.9 ± 

0.3 days at 15, 20, 25, and 30°C, respectively. 

Similarly, Van Elferen and Yarhom, (1989) 

also observed that the pupal period at 17, 20, 

25 and 30°C lasted 19.9±0.2, 14.7±0.1, 

10.4±0.1 and 7.8±0.1 days, respectively. The 

adult male development period was noted to 

be 15.1 ± 1.37 days at 15°C, 10.90± 1.20 days 

at 20°C, 7.5 ± 1.27 days at 25°C and 3.9 ± 

0.88 days at 30°C, while for adult female it 

was 18.5 ± 1.58 days, 13.3 ± 1.77 days, 9.7 ± 

1.16 days and 5.4 ± 0.97 days at 15°C, 20°C, 

25°C and 30°C, respectively. The total 

developmental period was longest at 15°C (♂- 

60.5 ± 1.40 days; ♀- 63.2 ± 1.46 days) with 

the minimum period (♂-16.4 ± 0.96 days; ♀- 

17.9 ± 0.98 days) observed at 30°C. At 

temperatures 20°C and 25°C, the total period 

observed were;♂- 37.4 ± 1.22 days; ♀- 39.8 ± 

1.36 days and♂- 26.4 ± 1.12 days; ♀- 28.6 ± 

1.10 days, respectively. These findings are in 

agreement with results of studies carried out 

by Liebee (1984), Parella (1987) and 

Minkenberg (1988) who observed similar 

trends on Liriomyza genus (L. huidobrensis, L. 

sativa and L. trifolii). It is also in agreement 

with Head et al., (2002) who carried out 

studies on the developmental rates of 

leafminers in lettuce at different temperatures 

(11-28°C). His study revealed a linear increase 

in developmental rates with temperature. As 

with all insects, the rate of immature 

development of Liriomyza spp. is dependent 

on temperature. Similar observations were 

made by Parella (1987) who found that 

longevity decreased with an increase in 

temperature. Thus, it can be concluded from 

the findings above that temperature played a 

significant role in the development period of 

leaf miner and showed an inverse relationship 

with temperature. 
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