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Tuberose (Agave amica) is a highly valued flower crop
in India, known for its consistently high returns and
ability to thrive in various climatic conditions. Severe
outbreaks of the grey pineapple mealybug, Dysmicoccus
neobrevipes Beardsley (Hemiptera: Pseudococcidae),
have been observed in several villages of Pune district,
Maharashtra (India), since 2021, leading to significant
economic losses. The present study provides an illus-
trative morphological diagnosis of D. neobrevipes and
basic information on its field establishment, impact on
tuberose crop, nature of the damage and field symptoms,
etc. Surveys conducted in major tuberose-growing areas
of Pune district (Maharashtra) revealed that the
mealybug primarily infests the underground and basal
portion of tuberose plants, causing stunted growth,
drooping and ultimately death of the plants. D. neobre-
vipes produces honeydew, fostering sooty mould
growth that impairs photosynthesis and reduces flower
yield. It also infests tuberose bulbs, spoiling them in
storage. Based on primary scientific literature, the pre-
sent study represents a scientifically confirmed record of
D. neobrevipes as a new pest of tuberose in India. The
ant species Solenopsis geminata was found attending to
mealybug colonies, aiding their spread and creating a
nuisance for farmers during routine field activities. A
total of 87.09% of the surveyed fields (n = 62) showed
mealybug infestation, ranging from 68% to 97%. Raising
awareness among the farmers and implementing regular
monitoring in tuberose-growing areas are crucial steps
for developing effective management practices and pre-
venting the further spread of this pest to other regions.
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TUBEROSE Agave amica (Medikus) Thiede and Govaerts
(Syn: Polianthus tuberosa; Asparagaceae) is widely culti-
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vated across various Indian states for its loose flowers and
floral spikes. Tuberose, popularly known as Rajanigandha
or Sungandharaja or Gulchhadi, is considered as the most
popular flower crop by small and marginal farmers as it
provides consistent and high returns throughout the year'. It
is a hardy crop, capable of withstanding several biotic
stresses, and adaptable to a wide range of soils and climatic
conditions®. Severe incidence of mealybugs were observed
in 2021 in the tuberose fields of ICAR-Directorate of Flo-
ricultural Research, Pune, in Yavat and the surrounding
arecas of Pune district, Maharashtra. Mealybug colonies
were found developing on underground parts and basal
regions of tuberose plants. The affected plants were ob-
served to be completely dried out and drooping, with the
infestation being so severe (up to 100%) that farmers were
compelled to destroy their entire fields. This mealybug
species, including its field characteristics, appeared to dif-
fer from the striped mealybug, Ferrisia virgata Cockerell
(Hemiptera: Pseudococcidae), which is known to damage
tuberose crop in India**. To confirm its identity, adult
female specimens were preserved in 70% ethanol and
slide-mounted in Canada balsam, following the procedure
described by Watson and Chandler’. The terminology for
morphological description is presented as per Williams
and Granara de Willink®. The morphology of the slide-
mounted adult female was examined in 30 specimens at
the Division of Germplasm Characterization, ICAR-National
Bureau of Agricultural Insect Resources, Bengaluru, India.
Morphological measurements were recorded using an
eyepiece reticle on an Olympus BX 51 microscope, cali-
brated with a stage micrometer. These measurements rep-
resent maximum dimensions, with setal lengths including
the base. Slide-mounted adult females were also examined
using a Nikon Digital Sight DSVI-1 on a Nikon Eclipse
801 microscope, with measurements obtained from digital
images using the M205 A Leica Application Suite.

The mealybug species infesting tuberose plants was
determined as grey pineapple mealybug, Dysmicoccus ne-
obrevipes Beardsley (Hemiptera: Pseudococcidae). Diag-
nostic characters of D. neobrevipes are shown in Figure 1.
Morphological characters indicated in Figure 1 were adap-
ted from Williams and Granara de Willink® and Beards-
ley’. D. neobrevipes is taxonomically close to the pink
pineapple mealybug, D. brevipes®, and several morpholo-
gical traits of both species closely resemble each other.
Recently, Choudhary et al.® described the morphological
characteristics of D. brevipes specimens collected from
garden pea fields, which show a significant similarity to
some of the characters observed in D. neobrevipes females
collected from tuberose (Figure 1 a—m). These characters
include the shape of the adult female’s body, which is
oval to broadly oval in shape, with 17 pairs of cerarii
(Figure 1 @). The ventral surface of each lobe with a quad-
rate sclerotised area (Figure 15b). Each antenna typically
consists of 8 segments (Figure 1 ¢). Legs are well deve-
loped, with a stout claw that lacks a denticle (Figure 1 d).
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Figure 1.

Je

Taxonomic characters of slide-mounted female of Dysmicoccus neobrevipes Beardsley. Body derm showing 17 cerarii marked as (a) C1-

C17; (b) ventral surface of anal lobe; (c) antenna; (d) claw; (e) coxa without translucent pores; ( f) femur with translucent pores; (g) Tibia with trans-
lucent pores; (h) circulus; (i) ostiole; (j) anal lobe cerarius; (k) penultimate cerarius; (/) cerarius on head; (m) anal ring; (n) dorsal setae; (o) dorsal
setae on abdominal segment VIII anterior to anal ring; (p) dorsal discoidal pores; (¢) discoidal pores near eye; (r) ventral setae around vulva; (s) mul-
tilocular pores; (¢) trilocular pores; () smaller oral collar tubular ducts; (v) larger tubular ducts.

Translucent pores are absent from the hind coxa (Figure
1 e), but are abundant on the posterior surfaces of the hind
femur (Figure 1 /') and hind tibia (Figure 1 g). The circu-
lus is irregular or coffee bean-shaped, divided by an
intersegmental line (Figure 1 /). Ostioles are well deve-
loped, featuring sclerotised inner lips along with small,
stout setae and trilocular pores around the periphery (Fig-
ure 1 7). Each anal lobe cerarius contains 2 enlarged coni-
cal setae and 1 or 2 auxiliary setae (Figure 1 j), along with
a compact group of trilocular pores, all located on a more
or less circular sclerotised area. Penultimate cerarii (Figure
1 k) are slightly smaller than those on the anal lobes, each
comprising 2—4 conical setae, 3—7 auxiliary setae, and a
compact group of trilocular pores. Cerarii on the head
(Figure 1 /) each have 3-6 conical setae. The anal ring
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has 6 setae (Figure 1 m). Other characteristics of female
D. neobrevipes collected from tuberose are detailed in
Figure 1 n to Figure 1 v. The dorsal surface is scattered with
short, stiff setae throughout the surface (Figure 1 #). Simi-
lar short stiff setae are present on the surface anterolateral
to the anal ring (Figure 1 0). Large discoidal pores, each
larger than a trilocular pore, present conspicuously medi-
ally on the dorsum of the abdomen, particularly on seg-
ments VI-VIII (Figure 1p), each with a reticulated
surface. Smaller discoidal pores (1-3 numbers) with the
plain surfaces are always present adjacent to each eye
(Figure 1 ¢). Ventral surface with long flagellate setae
around the vulva (Figure 1 7) and normal shorter flagellate
setae are present throughout the venter. Multilocular disc
pores (Figure 1s) are present around the wvulva, at the
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Figure 2.

Symptoms of mealybug, D. neobrevipes infestation to tuberose plants. @, Damage symptoms at

initial phase of D. neobrevipes infestation include a loss of vigour, downward drooping of leaves, and dry-
ing of leaf tips. b, D. neobrevipes colonies developed on underground parts of the tuberose plants along
with large number of ants, Solenopsis geminata attending mealybugs. ¢, D. neobrevipes infestation started
developing on basal portion and above ground plant parts and excessive honeydew excretion by D. neo-

brevipes leading to blackening of leaves and shoots.

Figure 3.

anterior edge of abdominal segment VII, and the posterior
edge of segment VI, in the median areas only. Trilocular
pores (Figure 1 ¢) are evenly distributed, and less numerous
on the venter than on the dorsum. Oral collar tubular ducts
come in two sizes: a small type (Figure 1 u) is sparsely
distributed across the abdominal segments and median area
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(a) Colonies of mealybug (D. neobrevipes) forming on newly emerging shoots, beginning at
the underground parts and spreading upward to the shoots and leaves. (b) D. neobrevipes colonies develop-
ing on freshly harvested bulbs and (c) entirely damaged buds unsuitable for planting.

of the thorax, and the larger type (Figure 1 v) is found in
groups along the margins of the posterior abdominal seg-
ments.

D. neobrevipes was first described from Hawaii, USA
by Dr. J. W. Beardsley in 1959 (ref. 7). D. neobrevipes is
reported to be a polyphagous species associated with plant
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species across 67 genera in 40 plant families’. Although
various main host plants of this species have been docu-
mented in different countries, pineapple, banana'®, and si-
sal (Agave sisalana)'' are recognised as major hosts. In
these crops, D. neobrevipes has established itself in the
fields and caused significant economic damage. D. neo-
brevipes has been reported in many countries across the
Americas, Africa, Europe, Asia and Oceania. This species
is frequently intercepted on various hosts at US ports of
entry, including tuberose from Taiwan, and originating
from different countries'”. In Asia, severe outbreaks of D.
neobrevipes have been observed on various crops in Malay-
sia, the Philippines, Thailand"*'* and China'".

Due to the dearth of information on the nature of the dam-
age of this mealybug and its impact on the tuberose yield,
an intense field study was undertaken. Extensive surveys
were conducted in major tuberose-growing localities of
Mabharashtra during August 2022. Observations on the in-
cidence of D. neobrevipes and infested plants (%) were
recorded by counting the number of damaged plants in re-
lation to the total number of plants in a 100 m* area in
each field. D. neobrevipes infestation was examined in 62
tuberose fields in Yavat and 10 adjoining villages in the
Pune district of Maharashtra. D. neobrevipes incidence
was observed in 54 tuberose fields and the infestation levels
(mean infested plants) ranged from 68% to 97% (Supple-
mentary Table 1). D. neobrevipes remains concealed un-
derground during the early stages of infestation.

Numerous mealybug nymphs were observed feeding
primarily on the sap of underground parts, leaves and
shoots of the basal region, which led to stunted plant
growth. Severely infested plants showed symptoms of
drooping, and complete blackening of leaves and shoots
and eventually died (Figure 2 a—c). D. neobrevipes im-
paired the plant’s photosynthetic capacity by excretion of
honeydews on the plant surface which resulted in the
growth of sooty mould. This mould blocked sunlight and
air from reaching the leaves and further hindered photo-
synthesis. Further, mealybug colonies were found on the
spikes of infested plants, leading to poor-quality flowers
and reduced yield. Damaged plants often appeared drooped,
with rotting underground portions. D. neobrevipes attacked
newly emerging shoots, starting from the underground
parts and progressing upward until the shoots die (Figure
3 a). In addition to field infestation, D. neobrevipes was
carried over to the storage through infested bulbs after
harvesting. In stored tuberose bulbs, mealybugs thrive on
these bulbs thereby making them unsuitable for planting
(Figure 3 b and c¢). In infested tuberose fields, large num-
bers of fire ants Solenopsis geminata (Fabricius) were
observed attending mealybug colonies in nearly all sur-
veyed locations both in fields and stored bulbs. Mealybug
damage was found to be more devastating in fields than in
storage. Less often Camponotus compressus Fabricius was
also observed attending colonies of D. neobrevipes in few
locations. These ants not only protect D. neobrevipes from
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natural enemies but also facilitate its spread by transport-
ing the young mealybugs to new plants'®.

D. neobrevipes reproduces sexually'® and are known to
cause wilt disease in pineapple in Hawaii. One closely
related mealybug species D. brevipes, is distinct from D.
neobrevipes by the morphological differences. D. neo-
brevipes mainly colonises the aerial parts of plants, while
D. brevipes inhabits the roots and basal portions of the
host plants as per the earlier reports’. On the contrary, in
this study, D. neobrevipes infestations initially started in
the underground portions of tuberose plants, and the
mealybug colonies were predominantly found on the basal
parts. These colonies were on the aerial parts of the plant,
including the shoots, leaves, and even spikes during the
flowering and post-flowering stages. Even while infesting
aerial parts, D. neobrevipes tend to conceal themselves in
protected areas of the pineapple, such as under bracts,
making visual detection challenging'’. D. neobrevipes
preference to inhabit concealed areas of plant structures
may be attributed to the basal portion being the only re-
source for feeding before spike formation. The present
study is the scientific report of D. neobrevipes as an im-
portant emerging pest of tuberose.

Detection of mealybug in the early stage of the crop is
difficult because of concealed feeding habits. D. neobre-
vipes can spread through infested bulbs and ants. There-
fore, it is essential to thoroughly wash harvested bulbs
with a 1% detergent solution and allow them to dry in the
shade before storage. Stored bulbs should be regularly
inspected for mealybug colonies and washed with 1% de-
tergent before planting to prevent initial field infestations.
Awareness among farmers should be created about con-
cealed feeding habits and related management, in-depth
studies on its field bio-ecology and natural enemies to de-
velop effective management measures to curtail the infes-
tation and damage of D. neobrevipes in tuberose.
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