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Abstract 
The armored scales Hemiberlesia musae Takagi and Yamamoto, 1974 and Duplachionaspis divergens (Green, 
1899) (Hemiptera: Diaspididae) were collected on the base of the stem and on leaves of sugarcane plants, 
Saccharum spp. (Poales: Poaceae), cultivated in plastic pots in greenhouses in the municipalities of Jaboticabal 
and Ribeirão Preto, São Paulo, respectively. This is the first report of D. divergens in Brazil and H. musae on 
Saccharum host plants.  

Keyswords: insect-plant interaction, invasive species, Saccharum spp. 

1. Introduction 
Sugarcane Saccharum spp. (Poales: Poaceae) was introduced in Brazil in 1502 from seedlings of the Madeira 
Island (Landell & Almeida Silva, 2004). At present, the country is the largest producer of sugarcane, being one 
of its main “commodities” (Lucchesi, 1995; Arruda Pinto, 2002).  

In order to increase the productivity of sugarcane, several genetically improved varieties were introduced 
(Embrapa, 2018). However, phytosanitary problems persist, especially those caused by viruses, bacteria, fungi 
and arthropods (Bianchini et al., 2005). 

Among the significant insect-pests that attack sugarcane in the country are: Lepidoptera species of the genus 
Diatraea, Elasmopalpus, Hyponeuma and Telchin, leafhoppers of the genus Mahanarva, Coleoptera of the genus 
Metamasius, Migdolus and Sphenophorus and termites (Costa Lima, 1968). Among the coccoids, 16 species 
from 5 families were recorded in Brazil (Table 1). Saccharicoccus sacchari (Cockerell, 1895) and Aclerda 
takahashii (Kuwana, 1932) have been frequent in crop areas (Gallo et al., 2002).  
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Table 1. Scale insects recorded on sugarcane plants in Brazil 

Scale insects Distribution in Brazil References 

Aclerdidae   

Aclerda takahashii (Kuwana. 1932) SP, RS (Oliz & Wolff, 2014; García Morales et al., 2016) 

Coccidae   

Saissetia oleae (Olivier, 1791)  (Costa Lima, 1968) 

Diaspididae   

Melanaspis saccharicola (Lima, 1934) RJ (Claps et al., 1999) 

Melanaspis smilacis (Comstock, 1883) RJ, SP (Costa Lima, 1968; Claps et al., 2001) 

Mycetaspis apicata Newstead, 1920 RJ (Costa Lima, 1968; Claps et al., 2001) 

Diaspis bromeliae (Kerner, 1778) RJ, SP (Costa Lima, 1968) 

Odonaspis saccharicaulis (Zehntner, 1897) RJ, SP (Costa Lima, 1968; Claps et al., 1999; Claps et al., 2001)

*Hemiberlesia musae Takagi & Yamamoto, 1974 SP  

*Duplachionaspis divergens (Green, 1899) SP  

Margarodidae   

Eurhizococcus brasiliensis (Wille, 1922)  (Costa Lima, 1968) 

Margarodes sp. RS (Costa Lima, 1968) 

Margarodes carvalhoi Costa Lima, 1950 PE (Costa Lima, 1968) 

Pseudococcidae   

Dysmicoccus boninsis Kuwana, 1909 MG, RJ, SP (Costa Lima, 1968) 

Dysmicoccus brevipes (Cockerell, 1893)  (Costa Lima, 1968) 

Planococcus citri (Risso, 1813)  (Costa Lima, 1968) 

Pseudococcus sp.  (Costa Lima, 1968) 

Saccharicoccus sacchari (Cockerell, 1895) MG, MT, RJ, SP, SC (Costa Lima, 1968) 

Trionymus sp.  (Costa Lima, 1968) 

Note. *Species found in the state of São Paulo in the present work. 

 

This work aimed to register Hemiberlesia musae Takagi & Yamamoto, 1974 and Duplachionaspis divergens 
(Green, 1899) (Hemiptera: Diaspididae) on plants of Saccharum spp. (Poales: Poaceae) in greenhouses in two 
municipalities in the State of São Paulo. 
2. Material and Methods 
2.1 Presence of the Armored Scales on Sugarcane 

Two species of armored scales were observed infesting sugarcane plants in greenhouse in the State of São Paulo, 
Brazil, in March 2018: (sp1.) collected by the first author (GGM) on the basal part of the stem (Figure 1) in 
about 10% of the 320 plants cultivated, at the Experimental Farm of the Faculty of Agrarian and Veterinary 
Science (FCAV), Paulista State University “Júlio de Mesquita Filho” (UNESP), Jaboticabal-SP; and (sp2.) 
collected by the fifth author (IAA), on the leaves, along the ribs, mainly on the adaxial region (Figure 1), at the 
Canavieira Techonology Center (CTC) and Interuniversity Network for the Development of the Sugarcane 
Sector (RIDESA), in Ribeirão Preto-SP.  

 



jas.ccsenet.

Figure 1

 

2.2 Slide-M

The specim
Phytossani
were moun

Initially, th
the second
following 
characteris
(2012), Ch

2.3 Storag

The vouch
of Phytos
Departmen
Alegre, Ri

3. Results
3.1 Identif

All the col
collected i

3.2 Hemib

Hemiberle
the South A
Ecuador. L
Brazil on p

The adult 
pygidium 
separated f
a notch on
Third pair 
apex, sepa
and simple
is at a dist
on each sid
macroduct

 

org 

. Macroscopic

Mounted Proce

mens were fixe
itary of Agrar
nted on perman

he diaspidids w
d author (VRS

the adapted 
stics of the fem
hen (1983), Ch

ge of Voucher S

hers species we
anitary of FC
nt of Diagnosi
io Grande do S

 and Discussi
fication 

llected specim
in Ribeirão Pre

berlesia musae 

esia musae is a
America, desc
Later it was al
plants of Perse

female prese
(Figure 2). W
from each oth

n the outer side
of lobes redu

arated from the
e plates, with t
tance about 1.5
de of the pygi
ts much smalle

 aspects of arm
(a) Hemib

ediments for th

ed in 70% alco
rian and Veter
nent slides usi

were separeted
SW) who iden

techniques b
male adult as 

hou (1982), Ku

Species 

ere deposited i
CAV/UNESP, 
s and Agricult

Sul. 

on 

mens on sugarca
eto identified a

a species of N
cribed from spe
so registered i
ea americana (

ents elongated
Well-developed
er by a pair of

e, separated fro
uced in lenght, 
e second lobes
the base broad
5 times the len
dium, absent b
er from pygidiu

Journal of A

mored scales fo
berlesia musae

he Armored Sc

ohol and transp
rinary Science
ing the techiniq

d into genus by
ntified them at
by Wolff (200

described by 
uwana (1928),

in the Referenc
Jaboticabal, S

tural Research

ane in the gree
as D. divergens

Neotropical orig
ecimens collec
in Puerto Rico
(Laurales: Lau

d and membra
d median lobe
f fringed plates
om the medial 

narrow, stron
s by a pair of 
d and serrated. 
ngth of these. 
between the m
um (Takagi & 

Agricultural Sci

394 

ound on sugarc
e, (b) Duplachi

cales  

ported to the L
es (FCAV), Pa
que described 

y the third auth
t the species l
01) and were
Normark et a
and MacGilliv

ce Collection o
SP; and in th
, Secretariat of

enhouse in Jab
s. 

gin with proba
cted on banana
o on the same 
uraceae) (Norm

anous body, e
es, as long as
s. Second pair
lobes by a pai
gly sclerotizat
fringed plates
Large, elliptic
Perivulvar por

medial lobes. V
Yamamoto, 19

ience

cane in greenh
ionaspis diverg

Laboratory of E
aulista State U
by Granara de

hor (ALBGP) 
level. The arm
e identified a
l. (2014), Cab
vray (1921).

of Insects and 
he Center for 
f Agriculture, 

boticabal were 

able center of 
a plants, Musa
host plant (Ta

mark et al., 201

except for the
 broad, parall

r of lobes much
ir of fringed pl
ted, with a not
. Laterally to t
cal anal openin
res absent, lon

Very small or o
974).  

houses in the st
gens 

Entomology in
University (UN
e Wilink (1990

and later dupl
mored scales w
according to 
ballero et al. (2

Mites (CRIA)
Research in 

Livestock and

identified as H

origin in the N
a spp. (Zingibe
akagi & Yamam
14). 

e slightly scle
lel, with a no
h smaller, long
lates longer tha
tch on the oute
the third pair 
ng, compared t
ng dorsal macr
bsolete paraph

Vol. 11, No. 2;

tate of São Pau

n the Departme
NESP). The in
0). 

licates were se
were slide-mou
the morpholo
2017), Yu and

) of the Depart
Plant Produc

d Irrigation in P

H. musae and t

North Region 
erales: Musace
moto, 1974) an

erotized and a
otch on both s
ger than wide, 
an the second l
er side and po
of lobes, three
to the medial l
roducts, nine o
hyses. Prepygi

2019 

ulo:  

ent of 
nsects 

ent to 
unted 
ogical 
d Suh 

tment 
ction, 
Porto 

those 

from 
a), in 
nd in 

acute 
sides, 
with 

lobes. 
inted 

e thin 
lobes 
or ten 
dium 



jas.ccsenet.

Figur

 

3.3 Duplac

Duplachio
samples c
(Green, 18
distributed
around 13
1997). Cu
Japan and
Oriental (I
Morales, 2
2005; Evan

The adult 
divergent m
rounded w
inconspicu
median lob
marginal m
1899; Yu &

4. Conclus
Associated
Diaspidida

Acknowle
We thank t

Reference
Arruda Pin

brasil

Bianchini,
cultiv

Caballero,
in Co
490-5

Chen, F. G
Publi

Chou, I. (1

Claps, L. 
Cocco

org 

re 2. Microscop

chionaspis div

onaspis diverg
ollected in Sr
899; Hall et a
d in 18 genera
0 eggs, and th

urrently, occur 
d South Korea
India, China, C
2016). In the S
ns & Hodges, 

female prese
medial lobes, n

with a pair of 
uous, after five
bes and the se

macroducts aft
& Suh, 2012). 

sion 
d with the suga
ae, Hemiberles

edgements 
to the Coordin

es 
nto, R. S. D. 
leiras (Master

 A., Maringon
vadas. Agronôm

 A., Ramos Po
olombia, with 
500. https://doi

G. (1983). The 
ishing House, 

1982). Monogr

E., Wolff, V. R
oidea) nativas 

pic aspects of t

vergens 

gens, probably
ri Lanka on p
al., 2005). Thi
a. In India is c
he species prod

in all zoogeog
a), Neotropica
Cambodia, Sri 
State of Florida

2007). 

ents the elonga
not baseline jo
glandular spi

e glandular spi
econd pair of 
ter the latter. P
 

arcane plants i
sia musae and 

nation of Impro

(2002). Indica
’s thesis, Esco

ni, A. C., & Ca
mica Ceres, 2, 

ortilla, A. A., &
description o

i.org/10.11646

Chionaspidini
175. 

raph of the Dia

R. S., & Gonz
de Argentina, 

Journal of A

the pygidium: 

y originated fr
plants of Cymb
is is monopha
considered as 
duce nine gene
graphical regi
al (Antigua an
Lanka, Taiwa

a, it was observ

ated body, wi
oined, without 
ines between 
ines at the mar
lobes, two be

Perivulvar pore

in Brasill are n
D. divergens a

ovement of Hig

adores de des
ola Superior de

arneiro, S. M. T
333-349.  

& Kondo, T. (2
f a new speci

6/zootaxa.4258

i (Diaspididae

aspididae of C

záles, R. H. (1
Brasil y Chile

Agricultural Sci

395 

(a) Hemiberle

from the Easte
bopogon nard
agous register
a minor pest 

erations per ye
ons: Neartic (
nd Barbuda, 

an, Thailand an
ved on sugarca

ith 4-5 lateral
glandular spin
these and the 

rgin on each si
etween the sec
es in five grou

now known 18
are the first to 

gher Education

sempenho de f
e Agricultura “L

T. P. G. (2005)

2017). Scale in
ies of Tillanco
8.5.6 

, Coccoidea, H

hina. House of

1999). Catálog
e. Insecta Mun

ience

esia musae, (b)

ern or Paleart
dus (= Androp
ed on 23 host
on sugarcane

ear (Evans & 
(United States 
Colombia and

nd Vietnam) an
ane plants cult

l lobes. In the
nes between th

median lobes
de; one margin
cond pair and 
ups, anus in th

 species of sca
be registered i

n Personnel (C

frota de empre
Luiz de Queiro

). Manual de f

nsects (Hemipt
occus Ben-Dov

Homoptera) fro

f Science & Te

go de las espe
di, 13, 239-25

) Duplachiona

tic Region w
pogon nardus) 
t plants specie

e, however the
Hodges, 2007
of America), 

d Venezuela), 
nd Australian 
tivated in gree

e pygidium, w
hem; second pa
s (Figure 2); 
nal macroduct 
the third pair

e center of the

ale insects, sev
in greenhouses

CAPES) for the

esas agroindu
oz”, Universid

fitopatologia: d

tera: Coccomo
v (Coccidae). 

om China. Scie

echnology, 1. 

ecies de Diasp
6. 

Vol. 11, No. 2;

aspis divergens

was described 
(Poales: Poac

es of the Poa
e adult female
7; Lastra & Go

Paleartic (Alg
Ethiopia (Eg

(Australia) (G
enhouse (Hall e

well-developed
air of bilobed l
third pair of l

t opens betwee
r of lobes and
e pygidium (G

ven from the fa
s in the country

e grants. 

ustriais canavi
dade de São Pa

doenças das pl

orpha) on sugar
Zootaxa, 425

ence & Techno

pididae (Hemip

2019 

s 

from 
ceae) 
ceae, 
s lay 

omes, 
geria, 
gypt), 

García 
et al., 

d and 
lobes, 
lobes 
n the 
four 

Green, 

amily 
y. 

eiras 
aulo). 

antas 

rcane 
58(5), 

ology 

ptera: 



jas.ccsenet.org Journal of Agricultural Science Vol. 11, No. 2; 2019 

396 

Claps, L. E., Wolff, V. R., & González, R. H. (2001). Catálogo de las Diaspididae (Hemiptera: Coccoidea) 
exóticas de la Argentina, Brasil y Chile. Revista de la Sociedad Entomológica Argentina, 60, 9-34.  

Costa Lima, A. M. (1968). Quarto catálogo dos insetos que vivem nas plantas do Brasil seus parasitos e 
predadores. Parte II—1 Tomo Insetos, Hospedeiros e Inimigos Naturais. Catálogos dos Insetos que Vivem 
nas Plantas do Brasil. Rio de Janeiro, GB, Brazil.  

Embrapa. (2018). In Agência Embrapa de Informação e Tecnologia. Retrieved June 8, 2018, from 
http://www.embrapa.br 

Evans, G. A., & Hodges, G. S. (2007). Duplachionaspis divergens (Hemiptera: Diaspididae), a new exotic pest 
of sugarcane and other grasses in Florida. Florida Entomologist, 90, 392-393. https://doi.org/10.1653/ 
0015-4040(2007)90[392:DDHDAN]2.0.CO;2 

Gallo, D., Nakano, O., Wiendl, F. M., Silveria Neto, S., &  Carvalho, R. P. L. (1970). Manual de 
entomologia. Editora Agronômica Ceres, São Paulo. 

García Morales, M., Denno, B. D., Miller, D. R., Miller, G. L., Bem-Dov, Y., & Hardy, N. B. (2016). ScaleNet: 
A literature-based modelo f scale insect biology and systematics. Retrieved June 9, 2018, from 
http://scalenet.info 

Granara de Willink, M. C. (1990). Conociendo nuestra fauna I: superfamilia Coccoidea (Homoptera: 
Sternorrhyncha) (Doctoral dissertation, Facultad de Ciencias Naturales e Instituto Miguel Lillo, 
Universidade Nacional de Tucumán, Argentina). 

Green, E. E. (1899). The Coccidae of Ceylon, Part II (pp. 105-169). Dulau.  

Hall, D. G., Konstantinov, A. S., Hodges, G. S., Sosa, O., Welbourn, C., & Westcott, R. L. (2005). Insects and 
Mites New to Florida Sugarcane. Journal American Society Sugar Cane Technologists, 25, 143-156. 

Kuwana, S. I. (1928). The diaspine Coccidae of Japan, V. Genera Chionaspis, Tsukushiaspis [n. gen.], Leucaspis, 
Nikkoaspis [n. gen.]. Scientific Bulletin, 1, 1-39. 

Landell, M. G. A., & Almeida Silva, M. (2004). As estratégias de seleção da cana em desenvolvimento no Brasil. 
Visão Agrícola, 1, 18-23. 

Lastra, L. A., & Gomez, L. A. (1997). Observaciones del ciclo de vida de la escama blanca, Duplachionaspis 
divergens (Green) (Homoptera: Diaspididae) y reconcimiento de enemigos naturals (pp. 24-26). IV 
Congresso Colombiana de la Asociación de Técnicos de la Cana de Azucar, Cali, Colombia. 

Lucchesi, A. A. (1995). Processos fisiológicos da cultura da cana-de-açúcar (Saccharum spp.). Piracicaba: 
ESALQ/USP. 

MacGillivray, A. D. (1921). The Coccidae. Tables for the Identification of the Subfamilies and Some of the More 
Important Genera and Species, together with Discussions. Scarab Urbana, 3, 502. https://doi.org/10.5962/ 
bhl.title.21115 

Normark, B. B., Morse, G. E., Krewinski, A., & Okusu, A. (2014). Armored Scale Insects (Hemiptera: 
Diaspididae) of San Lorenzo National Park, Panama, with Descriptions of Two New Species. Annals of the 
Entomological Society of America, 107, 37-49. https://doi.org/10.1603/AN13110 

Oliz, C. B., & Wolff, V. R. S. (2014). Primeiro registro de Aclerda takahashii (Coccoidea: Aclerdidae) no Rio 
Grande do Sul, Brasil. Pesquisa Agropecuária Gaúcha, 20, 162-167. 

Takagi, S., & Yamamoto, M. (1974). Two new banana-infesting scale insects of Hemiberlesia or Abgrallaspis 
from Ecuador (Homoptera: Coccoidea). Insecta Matsumurana, 3, 35-42. 

Yu, H. M., & Suh, S. J. (2012). A new record for the genus Duplachionaspis armored scale (Hemiptera: 
Diaspididae) from Korea. Korean Journal of Applied Entomology, 52, 63-67. https://doi.org/10.5656/KSAE. 
2013.01.0.001 

 

Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/4.0/). 


