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Potato tuber moth, Phthorimaea operculella (Lepidoptera: Gelechiidae), is an
oligophagous pest that causes significant economic losses in potato production. Biology of P.

operculella was studied on three hosts viz, potato, eggplant and tomato under laboratory

conditions. Potato was more preferred followed by eggplant and tomato for its growth and
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Tomato, Eggplant development. Fecundity of P. operculella on its different host ranged from 70.40 eggs (Potato)

to 33.40 eggs (Tomato). The larval (9.80 days) and pupal (4.20 days) period was shorter on

potato. Larval mortality was highest in tomato (7.65). Longevity of the P. operculella male
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and female adults varied significantly on its different hosts. Male and female of P. operculella

lived longer for 11.40 and 13.40 days on potato, respectively. Irrespective of host crops,

female lived longer than male moth. Total life cycle of P. operculella was significantly

influenced by its different hosts which was shortest on potato (26.60 days) followed by

eggplant (30.40 days) and tomato (34.00 days).

1. Introduction
The potato tuber moth, Phthorimaea operculella (Lepidoptera:
Gelechiidae), is an oligophagous pest that has been found
feeding on more than 60 plants in different parts of the world
with the majority of the hosts belonging to the Solanaceae
1994).

economic losses in potato production in subtropical and

family (Das and Raman, It causes significant
tropical areas (Das ef al, 1992). P. operculella caused
extensive damage in East Khasi Hills, Meghalaya where more
than 50 % plant infestations and 100 % damage on tubers
(seed purpose) were recorded under indigenous storage
conditions (Ali and Naziri, 2019).

P. operculeliais a pest of both field and storage conditions. In
the field, the larvae penetrate the leaves, stems and petiole
causing mines. The utmost damage of tuber occurs before
harvest when the tubers are exposed before digging as the
adult moths prefer tubers for egg laying. The pest remains in
the field after harvest and feeds on tubers or volunteer plants
including other solanaceous plants such as tomato and
eggplant grown in the area (Gilboa and Podoler, 1995).

The life cycle of potato tuber moth studied in different hosts
will assist researchers in evaluating the contribution of the
different hosts to the population and various biological
parameters of PTM, as well as in answering other related
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about PTM. A

combined with a higher total reproduction rate of the insect

questions shorter developmental time
host indicates that the host plant is more suitable (Van
Lenteren and Noldus, 1990). Different host crops influence
the overall growth, survival, reproduction and life table
parameters of insect species (Morgan et al, 2001). In some
insect species, the quality of host plant during development of
larva is a key factor of adult fecundity and fertility (Awmack
and Leather, 2002) which ultimately affect the reproductive
strategies like choice of site for egg laying, size and weight of
egg.

Few life table studies of potato tuber moths in
relation to their varied host plants have been available and
only a few studies on the effect of host plants on developing
stages have been carried out. As a result, understanding the
effect of host plants on the biology of potato tuber moth is
critical for developing a dependable pest population estimate
system and management strategies that minimize the adverse
effects of chemical while

pesticides also providing

sustainable control (Aryal and Jung, 2015).
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2. Materials and methods
2.1 Insect strain
Potato tuber moth (PTM) used in our study was
collected from storage rooms of ICAR-Central Potato
Research Station, Upper Shillong, Meghalaya. The insects
were reared in wooden rearing cages (45 x 45 x54 cm).

2.2 Host Plants

Biology of potato tuber moth was studied on three
test hosts viz, potato (Variety: Kufri Jyoti), tomato (Variety:
Pusa Ruby) and eggplant (Variety: Pusa Purple Long) at an
average temperature of 27+2 °C and relative humidity 60-70

% under laboratory conditions.

2.3 Mass rearing and maintenance of the insect strains

The insects were reared in wooden rearing cages

(45 x 45 x 54 cm). The infested potato tubers kept in the
rearing cages were incubated at 2542 °C with RH 7045 %.
After the completion of larval growth, the pupae were
collected. Fresh tubers were introduced every twenty days to
maintain the insect culture. The pupae gathered were air-dried
and placed in a cylindrical container (10 x3.5 cm) and
covered with muslin cloths using a rubber band. After adults
emerged, a filter paper (Whatman No. 1) was placed on the
muslin cloth as a medium for egg laying. Cotton swabs with
10% sugar solution was to the adults. The filter papers with
the eggs were collected and were placed in clean plastic
containers until hatching. Upon hatching, the neonates were
provided with fresh tubers for next generation.
Before experiment, the insect was allowed to complete one
generation on respective host plants. Observation on
biological parameters on test hosts was recorded on
successive second and third generation. This procedure was
not followed for potato as P. operculella was reared on the
host itself. The experiment started from the egg stage of the
test insect.

Observations on incubation period, hatching
percentage, larval period and size, pupal period and weight,
oviposition period, adult longevity and fecundity were
recorded regularly. The male and female emergence % was
also recorded. The experiment was carried out for three
generations continuously and the data were presented as
mean + SD.

3. Results and discussion
Phthorimaea operculella female laid eggs either
singly or in cluster. The highest number of eggs were laid on
potato (70.40) followed by eggplant (34.20) and tomato
(33.00) as shown Fig.3.2. The shortest incubation period was
observed on potato (5.20 days). Variations in egg laying is
because of the ability of female insects to detect differences

in host plant related cues like volatiles (Karlsson et al., 2009;
Proffit et al, 2011). The incubation period on eggplant and
tomato was found to be 7.20 and 7.40 days, respectively. The
larval period was significantly different on the three hosts.
The longest larval period was recorded in tomato (13.20
days) followed by eggplant (11.60 days) and potato (9.80
days) (Fig.3.2).

Pupal period of P. operculella on its different hosts ranged
from 4.20 days to 6.80 days. Pupal period on potato (4.20
days) was significantly lower than on eggplant (6.20 days)
and tomato (6.80 days) which were at par with each other.
Pupae turned from brown to black before adult emergence.
Based on the morphological characters present on the wings,
the adult male and female moth emergence percentage was
calculated. The female moths have a typical black marking on
the forewings which looks like ‘X’ whereas male moths have
three dots on each of the forewings. Adult emergence was
maximum in potato (86.00 %) followed by eggplant (74.00
%) and tomato (56.00 %).

The male emergence percentage was calculated by
taking into consideration the adult emergence of 10 pupae in
five replications on the three hosts. The percentage of male
emergence in potato, tomato and eggplant was 30.00 %,
24.00 % and 30.00 % respectively. Female emergence
percentage was 58.00 % in potato, 46.00 % in eggplant and
36.00 % in tomato.

The data presented in Table 3 indicated that
comparatively more females emerged than males in all the
three hosts. The sex ratio (female: male) in potato, eggplant
and tomato was found to be 1: 1.86, 1:1.57 and 1:1.45,
respectively.

Oviposition period of P. operculella female was longest on
potato (3.20 days) followed by eggplant (2.40 days) and
tomato (2.40 days). The longevity of P. operculella male
ranged from 7.20 days to 11.40 days. The male moths
obtained from the culture reared on potato lived for 11.40
days whereas the culture reared on tomato and eggplant lived
for 7.20 days and 8.60 days, respectively. The average life
span of P. operculella female ranged from 8.80 to 13.40 days.
The longevity of females obtained from potato, eggplant and
tomato were 13.40, 11.00 and 8.80 days, respectively.
Irrespective of hosts, the longevity of female was longer than

male.
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Table 3: Comparative Biology of Potato tuber moth on different hosts

Host Potato Tomato Eggplant
(Meant SD) * (Meant SD) * (Meant SD) *
Fecundity 70.40 £5.94 33.40+£2.92 34.20+3.19
Oviposition period 3.20+0.44 2.40 +0.55 2.40 +0.55
Hatching % 88.79 +4.85 66.26 £8.57 82.93 +4.5
Incubation period (Days) 5.20+0.45 7.40 £0.55 7.20 £0.45
Larval period (Days) 9.80 +0.84 13.20 +1.64 11.60 £0.55
Pupal period (Days) 4.20 +0.84 6.60 +0.89 6.20 +£0.45
Male longevity (Days) 13.40 +1.52 8.80£1.30 11.00 £1.22
Female longevity (Days) 11.40 +1.34 7.20 +£0.84 8.60 £0.55
Adult emergence (%) 86.00+8.94 56.00+8.94 74.00+5.48
Female emergence 58.00:0.00 36.00+5.48 46.00+0.00
(%)
Male emergence 30.00+8.37 24.00+5.48 30.00+5.48
(%)
(M;Z’j;zz)ale) 1:1.86 1:1.57 1:1.45
Total life cycle 26.60 £1.67 34.00 +1.41 30.40 +2.19

Note: (Mean+ SD) * is the mean and standard deviation of three generations
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Figure 3.1. Duration of different stages of Phthorimaea operculella on different host plants.
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Figure 3.2. Fecundity of P. operculella female on three different host plants.

Comparative biology of potato tuber moth carried
out in the present study showed that potato was more
preferred than eggplant and tomato. Similarly, Youssef
(2019) studied the life table of tuber moth on three
Solanaceous hosts (potato, tomato, eggplant) and reported
that the fecundity is highest in case of potato tubers (107.7
eggs/female) followed by tomato fruits (64.00) and eggplant
fruits (57.30). Debnath ef al, (2000) also reported that the
shortest larval and pupal period of P. operculella (12.44 and
6.52, respectively) was observed on potato whereas in case of
Solanum nigrum, the larvae could not develop to maturity.

The life cycle of P. operculelia on potato completed
on a shorter period with a duration of 26.60 days in
comparison to tomato and eggplant where the total life cycle
recorded was 34.00 and 30.40 days, respectively. Aryal and
Jung (2019) also reported that the total development time of
P. operculella was shorter on potato leaves compared to
tomato leaves. Youssef (2019) reported that the average
generation duration was longest in tomato fruits (45.31days)
followed by eggplant fruits (44.35 days) and the shortest was
found in potato (29.31 days). The difference in present
studies with earlier reports maybe due to differences in
temperature, relative humidity and the varieties of host plant

used.

4. Conclusion
The present study concluded that potato tuber moth could
complete its life cycle in all the three solanaceous hosts with
potato as the most preferred host. The information on biology
of the pest in different hosts has a significant role in
developing effective pest management strategies.
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