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Abstract

The mulberry leaf roller, Diaphania pulverulentalis (Hampson), is a significant defoliator of mulberry (Morus spp.) and a major
pest in sericulture across India. Until now, its occurrence in Saharanpur district, Uttar Pradesh, had not been documented. This study
reports the first confirmed presence of D. pulverulentalis in the mulberry-growing areas of Saharanpur, based on field surveys,
morphological identification, and laboratory rearing conducted from July 2023 to February 2024. Larval infestation was observed
on Morus alba, with typical leaf-rolling behaviour and feeding damage. The pest’s life cycle, infestation pattern, are briefly
discussed. The pest passed through five distinct larval stage with a total duration of 14.51+3.33 days. The duration of pupal period,
adult male and female was recorded of 8.31+0.77, 4.5+0.52, and 7.5+0.52days respectively. This record expands the known

geographical range of D. pulverulentalis into the north western plains of India.
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Introduction

The mulberry leaf roller (Diaphania pulverulentalis) is the
most serious pest of mulberry plants, which is reported from
different parts of India including: Nagaland, Karnataka, Tamil
Nadu, Andhra Pradesh, Punjab, Jammu, Kashmir, and Assam
(Sharma and Tara, 1985; Dar, 1993; Gupta, 1994; Mavi et al.,
1996; Geetha Bai et al., 1997; Illahi et al., 2013; Borgohain et
al.,2015)™637.21 Being a devastating pest of mulberry plants,
D. pulverulentalis is also a potential carrier of Nosema
bombycis, which causes deadly pebrine disease to the
silkworms, as the pebrine spores can enter rearing rooms
through infected mulberry leaves (Ifat et al., 2011) Bl. The
larvae of D. pulverulentalis cause severe damage to mulberry
plants. Early instar larvae scrape the green tissues, while
mature larvae skeletonize the leaves, causing significant
damage to the apical shoots and overall leaf area (Ghatak et a!.,
2009) ¥, The mulberry is a perennial, hardwood, fast-growing
plant that belongs to the genus Morus and family Moraceae
(Pan and Lou, 2008; Yang, 2010) 3], The leaves of mulberry
plants are extensively used for feeding and rearing the
silkworm, Bombyx mori, for the production of silk. The
silkworm converts the mulberry leaf protein to silk protein
(fibroin and sericin). The mulberry has been used not only as
silkworm feed but also as animal fodder and medicine in many
countries for centuries. Currently, the mulberry is regarded as
one of the sacred plants due to its distinctive pharmacological
properties. The extract obtained from different parts of
mulberry proved to be beneficial in protecting the liver,
improving eyesight, facilitating discharge of urine, lowering
blood pressure, and controlling anti-diabetic and anti-obesity
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effects in humans as well as in animal models (Ghosh et al.,
2017) M. Although, the mulberry leaf roller (Diaphania
pulverulentalis) has been reported from various parts of India.
However, no published entomological report has recorded this
species from Saharanpur district, Uttar Pradesh, which lies in
the Doab region of North-West India. A first record from
Saharanpur would add significantly to its known distribution
map.

Materials and Methods

Field surveys were conducted in mulberry plants in the
Saharanpur district (29.964°N, 77.546°E) of Uttar Pradesh,
covering roadside plants, farms and private holdings, and
educational institutions. Saharanpur has a subtropical climate
with hot summers and monsoon rains from June to September.
Surveys were carried out monthly from June 2023 to February
2025. Random sampling of 10-15 mulberry plants per field
was performed. Plants were inspected for signs of leaf rolling,
larval presence, and feeding damage. During the survey, the
mulberry plants were found to be infected with a leaf roller
larva in the month of November at Government Degree
College, Nanauta, Saharanpur.

The larvae and pupae were collected from this site and reared
at room temperature (25-28°C, 70-80% RH). Adults were
identified as Diaphania pulverulentalis. Biological parameters
like egg period, pupal period, duration of larval instars, and
longevity of adults were observed periodically. In order to
record the seasonal incidence of D. pulverulentalis larvae,
observations were made on the infested mulberry plants from
June to February.
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Results and Discussion

The results show that the female moth laid pale yellow eggs
singly on the ventral surface of leaves along the leaf vein,
which hatched in 3-4 (3.5+0.52) days. However, Srinivasa
Gowda (2000) " and Sharma ef al. (2024) ') reported egg
periods of 4 and 2.11 to 4.01 (3.14+0.96) days, respectively,
which are more or less similar to our findings. Similarly,
Geetha Bai ef al. (1999) ™ observed the incubation period of D.
pulverulenialis from 4 to 5 days on mulberry leaves, which
indicates more or less similarity. The minor differences in the
results may be due to geographical location and environmental
factors. The larva passed through five distinct larval instars.
The first larva was minute and fluorescent yellow in colour,
whereas the second larva (Fig-1) was light yellowish orange in
colour, having small sub-median black spots enclosed by white
patches. The duration of the first and second instar larvae was
recorded as 1.55 t0 2.94 (2.24 +0.73) and 1.82 t0 2.75 (2.28 =
0.49) days. The third instar larva was deep orange in colour
with visible dorsal and mid-dorsal lines and spots, while the
fourth larval instar was dark greenish brown in colour. The
duration of the third and fourth instar larvae was observed to
be 1.96 to 2.98 (2.47+0.53) and 2.5 to 4 (3.16+£0.079) days,
respectively. The fifth larval (Fig-2) instar was dark pinkish
brown in colour and pupated in dried leaves or soil. The
duration of the fifth instar larva lasted for 3.52 to 5 (4.26+0.78)
days. Seelan (1999) recorded the duration of the first to fifth
larval instar of D. pulverulentalis as 1.85, 2.84, 3.43, 3.64, and
3.92 days, respectively. Similarly, Srinivasa Gowda (2000) (1)
reported that the duration of the five successive larval instars
was 2.78+0.03 days, 1.08+0.01 days, 2.14+0.01 days,
2.1840.02 days, and 2.11£0.04 days, respectively. Sharma et
al. (2024) 5] observed the duration of first instar larva from
1.54 to 3.47 (2.53+£0.97), second instar from 1.84 to 2.74
(1.51£1.07), third instar from 1.94 to 3.51 (2.67+0.79), fourth
instar from 2.00 to 4.01 (3.19+1.05), and fifth instar from 3.51
to 5.01 (4.35+0.77) days, respectively. The total duration of the
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larval period was recorded to be 11.35 to 17.67, with a mean
duration of 14.51+3.33 days, which is almost in accordance
with the findings of Sengupta et al. (1990) 2], Anon. (1996a),
Geetha Bai ef al. (1999) ), and Sharma et al. (2024) 3], The
duration of the pupa (Fig-3)ranged between 7 and 9, with an
average of 8.31+0.77 days. More or less similar pupal periods
were observed by Geethabai ef al. (1999) P! and Rajadurai et
al. (1999) U9 However, Srinivasa Gowda (2000) " and
Sharma et al. (2024) ') reported the pupal period to be 7.18 to
11.06 (8.93£1.97) days, respectively, which supports our
results. The adult males and females were yellowish grey in
colour and had lifespans of 4.5+£0.52 days and 7.5+£0.52 days,
respectively. The longevity of these adults aligns closely with
the findings of Sharma et al. (2024) [, who reported lifespans
0f4.00+1.00 days for males and 7.52+1.1 days for females. The
longevity of females was observed to be longer than that of
males.

Diaphania pulverulentalis was observed in Saharanpur after
the onset of monsoon in the month of June. The pest remained
active from June to February, with peak infestation from July
to November. Kumar et al. (2022) also reported the incidence
of D. pulverulentalis from June to February in Kerala. The
immature larvae of D. pulverulentalis create a silken web
among the apical tender leaves (Fig-4) and feed by scraping the
tissue. As the larvae grow, they roll up the tender leaves and
consume the entire leaf, leaving only the midrib and veins
intact. D. pulverulentalis targets the apical region of the
mulberry shoots. The larva hides itself inside the vulnerable
sprout region of mulberry leaves bound by a silken thread
before consuming the delicate green tissues on the leaf surface.
The mature larvae feed voraciously, and the plant growth is
hampered as the pest destroys the apical shoot, which impacts
negatively on leaf production. Considerable infestation of D.
pulverulentalis with significant damage was recorded on the
mulberry plant (Fig-5, 6).

Table 1: Biological parameters of Diaphania pulverulentalis

Developmental Stages Minimum (In days) Maximum (In days) Mean + S.D. (In days)
Egg period 3 4 3.5+0.52
First instar larva 1.55 2.94 2.24 +0.73
Second instar larva 1.82 2.75 2.28+0.49
Third instar larva 1.96 2.98 2.47+£0.53
Fourth instar larva 2.5 4 3.16£.079
Fifth instar larva 3.52 5 4.26+0.78
Total larval period 11.35 17.67 14.5143.33
Pupal period 7 9 8.31+0.77
Adult male 4 5 4.5+0.52
Adult female 7 8 7.5+0.52
Total life cycle of male 25.35 35.67 30.51+£5.43
Total life cycle of female 28.35 38.67 33.51+ 541
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Fig 1: (1) Early instar larva (2) Final instar larva (3) Pupa (4) Rolled mulberry leaf (5) Infested and damaged twig of Mulberry plant (6)
Damaged mulberry leaves

Conclusion

The mulberry leaf roller, Diaphania pulverulentalis is a serious
pest of mulberry plants in silk-producing states like Nagaland,
Karnataka, Tamil Nadu, Andhra Pradesh, Punjab, Jammu,
Kashmir, and Assam of India where the mulberry plants are
grown on large scale for rearing the Bombyx mori. In present
study, D. pulverulentalis is first time recorded infesting
mulberry plants in the Saharanpur district of Uttar Pradesh. The
life cycle of the male and female leaf roller from egg till the
survival of adults is completed in 30.51+5.43 and 33.51+5.41
days.
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