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Abstract. Puspitarini RD, Fernando I, Setiawan Y, Anggraini D, Rizqi HA. 2021. Short Communication: First record of the cassava lace 
bug Vatiga illudens (Drake, 1922) (Hemiptera: Heteroptera: Tingidae) from East Java, Indonesia. Biodiversitas 22: 2870-2876. The 
cassava lace bug, Vatiga illudens (Drake, 1922) (Hemiptera: Heteroptera: Tingidae) is recorded from Indonesia for the first time. This 
species is found on the abaxial surface of leaves of cassava (Manihot esculenta Crantz, Euphorbiaceae) in several plantations of East 
Java and heavily infest this plant. Vatiga illudens is native to the Neotropical Region and seems to be the alien species in the Oriental 
Region. This tingid has already spread over a wide region of East Java, suggesting that the invasion of the lace bug endangers the other 

regions cultivating cassava. 

Keywords: Alien species, invasion, Manihot esculenta, neotropical region, oriental region 

INTRODUCTION 

During our field investigation of spider mite infestation 

on cassava (Manihot esculenta Crantz, Euphorbiaceae) 
plantations (Puspitarini et al. 2021), serendipitously, we 

found an indeterminate species of lace bugs (Hemiptera: 

Heteroptera: Tingidae) living on the lower leaf surface. 

Approximately 150 to 200 individuals per leaf were 

observed. Lace bugs or tingids can be easily distinguished 

by the lace-like appearance of the dorsum (Du and Yao 

2018; Cho et al. 2020; Schuh and Weirauch 2020). The 

other diagnostic characters of the family as follows: the 

absence of ocelli; a well-developed bucculae; antenna with 

four segments, in which, the segments I and II are stout 

(short and thick) but the segment III is slender and usually 
very long; the tarsi are two-segmented; and the hemelytra 

is not divided into clavus, corium, and membrane 

(Stonedahl et al. 1992; Guilbert 2001; Schuh and Weirauch 

2020). 

All lace bugs are herbivorous however they exhibit a 

high degree of host specificity (Schuh and Weirauch 2020), 

and the majority being either oligophagous or 

monophagous (Drake and Ruhoff 1965; Guidoti et al. 

2015). As a result, tingids are unable to establish 

themselves in areas where their hosts are unavailable 

(Souma and Kamitani 2021). According to Stonedahl et al. 

(1992), most of the lace bugs feeding on cassava belong to 
Vatiga Drake & Hambleton (Tinginae: Tingini). Currently, 

five species have been known, namely V. cassia (Drake 

and Hambleton 1934), V. illudens (Drake 1922), V. 

manihotae (Drake 1922), V. pauxillae (Drake and Poor 

1939), and V. varianta (Drake 1930). All of them are native 

to the Neotropical Region (Froeschner 1993). The two 
most economically important species are V. illudens and V. 

manihotae, both are known as “cassava lace bugs” (CLB) 

(Bellon et al. 2012; dos Santos et al. 2019). Although 

native to the Neotropical Region, Vatiga species are 

expected to invade other tropical cassava-producing 

countries when seedlings are transported, especially 

countries in Southeast Asia (Montemayor et al. 2015). In 

2010, another Neotropical cassava pest Phenacoccus 

manihoti Marile-Ferrero (Hemiptera: Pseudococcidae), was 

inadvertently introduced from South America into 

Indonesia, causing significant economic damage to the 
country (Muniappan et al. 2009; Fanani et al. 2019). As a 

result, Indonesia should anticipate or be prepared for the 

invasion of CLB. 

In Indonesia, no CLB infestations have been reported so 

far. Even the book “The Pests of Crops in Indonesia” did 

not mention the occurrence of CLB (Kalshoven 1981). 

According to the cassava pest list written by the Indonesian 

Agency for Agricultural Research and Development, CLB 

has been absent in Indonesia (Saleh et al. 2013). Similarly, 

the annual data of field inspections in East Java maintained 

by the Plant Protection Technical Implementation Unit of 

Food and Horticultural Crops, validated that the occurrence 
of CLB is not documented (personal communication). 

Moreover, in Indonesia, CLB is also not considered a 

quarantine pest (Ministry of Agriculture of Indonesia 

2020). Based on external anatomical features, we identified 
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the collected CLB as V. illudens. Therefore, this study 

serves as the first record of this species in Indonesia. The 

introduction of V. illudens raises concerns about its 

invasion and potential as a new exotic cassava pest in 

Indonesia. Furthermore, we discussed our expectations for 

future research to prevent the pest's spread and mitigate its 

outbreak. 

MATERIALS AND METHODS 

Surveys were conducted at the beginning of March 

2021 on twenty-three cassava plantations located across 
East Java, Indonesia, but the majority were located in 

Malang. Purposive sampling was used as the sampling 

method. On each plantation, leaves with necrotic spots or 

yellowing symptoms were harvested and kept on a plastic 

bag. The sampled leaves were then placed on a cool box to 

maintain their freshness. The number of leaves taken on 

each plantation was not strictly determined. In the 

laboratory, the leaves were placed at 4°c for 60 minutes so 

that the insects became inactive, easing the observation.  

The obtained lace bugs were observed under a portable 

digital microscope (Dino-Lite, AM4113/AD4113 series). 
Some specimens were preserved in 70% ethanol and will 

be sent to Museum Zoologicum Bogoriense (Cibinong, 

West Java, Indonesia). The adults were identified to genera 

level based on Stonedahl et al. (1992) and Guidoti et al. 

(2015), and to species level based on Froeschner (1993). 

For the measurement, ten individuals of each life stage 

were randomly selected, and their images were captured 

with the microscope at a given magnification. The resulting 

images were used for the morphometric measurements by 

using the Dino-Lite 2.0 as the software. The body length of 

nymphs was measured from the tip of the clypeus (apex of 
the head) to the tip of the abdominal tergite nine (apex of 

the abdomen), whereas the body length of adults was 

measured from the apex of the head to the apex of the 

hemelytron. The maximum body width of nymphs and 

adults was measured across mesothoracic wing pad and 

hemelytron, respectively.  

Geographic coordinates of the surveyed locations were 

obtained from Google Maps. SimpleMappr was used to 

create the distribution map of the cassava lace bugs 

(Shorthouse 2010; Souma 2020). The terminology used in 

this current study follows that of Drake and Ruhoff (1965). 

RESULTS AND DISCUSSION 

Occurrence of the cassava lace bug on the surveyed 

locations and the damage it caused on the cassava 

plants 

 The occurrence of CLB was confirmed in Malang, 

Pasuruan, Blitar, Mojokerto, and Probolingo (Table 1, 

Figure 1). However, the introduction pathway of CLB to 

East Java is still unknown. It is evident from its abundance 

that this pest has been present in the affected areas for 

several months or years. Hence, additional field 

investigations are urgently needed, especially on the main 

cassava-producing cities other than Malang, such as Tuban, 

Ponorogo, Pacitan, Trenggalek, and Madura Island. CLB 

has not yet moved to far-western (Ngawi) and eastern 

(Jember, Bondowoso, and Banyuwangi) East Java from 

this preliminary result. Considering that cassava is one of 

the main food crops in Indonesia, the invasion of CLB may 

become a “ticking bomb”. CLB has wreaked havoc on 
cassava crops across its native regions, resulting in 

significant harvest losses. Currently, CLB has been 

introduced outside its native range. Well-established 

populations of CLB have been reported in Florida, USA 

(Halbert 2010) and the Réunion Islands, Africa (Streito et 

al. 2012). On the other hand, Montemayor et al. (2015) 

projected that CLB would spread to other tropical areas, 

and the invasion is based on bioclimatic characteristics and 

the abundance of cassava plantations. According to their 

findings, all Southeast Asian countries are favorable areas 

for CLB, and so are highly vulnerable to infestation. 
 CLB feeds on the abaxial surface of cassava leaves 

(Figure 2A). The bugs did not fly when touched but instead 

escaped by walked away. Guidoti et al. (2015) mentioned 

that tingids mostly live gregariously and have sedentary 

habits, in which they are recognizable by a low flight 

activity. The observed CLB seems to have a preference for 

the lower and middle leaves since the bug densities 

observed in young leaves are relatively lower. It has been 

known that the initial colonization of CLB begins on the 

undersides of basal and middle leaves of the cassava, 

however, when its population is high, the bugs will crawl to 
the apical leaves (Bellotti et al. 2012). The infested cassava 

plants showed yellowish necrotic spots on the surveyed 

locations, which later become reddish-brown (Figure 2B). 

The mildly injured leaf was still green in appearance, 

whereas the severely injured leaf evolved completely to 

yellow shades. These observed symptoms are in agreement 

with the previous study reports (Bellotti et al. 1999). 

Furthermore, Bellon et al. (2012) stated that these injuries 

will decrease the plant’s photosynthesis capacity and cause 

premature defoliation of the leaves. 

Identification and the external anatomy of the cassava 

lace bug 
 Based on the morphological examination, the collected 

CLB from East Java was identified as Vatiga illudens. All 

of the materials examined in the present study well match 

the following diagnostic characters of V. illudens provided 

by the previous study (cf. Froeschner 1993): head with a 

pair of frontal spines (sometimes lacking one of pairs), 

without median spine (Figure 3A-C); antennal segment I as 

long as head; and costal area of hemelytron with two rows 

of areolae without apex throughout its length (Figure 3D). 

Additionally, all of the Indonesian specimens well match 

the original description of V. illudens (Drake 1922). 
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Table 1. Localities, districts, geographic coordinates, number of sampled leaves, and the occurrence of the cassava lace bug 

Localities Districts Coordinates No. sampled leaves Cassava lace bug 

Malang Blimbing, Purwodadi 7° 56' 1.95" S, 112° 38' 41.71" E 15 + 
 Blimbing, Pandanwangi 7° 57' 27.86" S, 112° 39' 48.25" E 10 + 
 Lowokwaru 7° 56' 24.11" S, 112° 36' 56.77" E 10 + 
 Lawang 7° 49' 50.3" S, 112° 41' 19.66" E 15  
 Pakis 7° 59' 22.12" S, 112° 42' 53.11" E 10 + 
 Tumpang 8° 0' 12.1" S, 112° 44' 17.66" E 20 - 

 Poncokusumo 8° 2' 56.5" S, 112° 48' 57.3" E 10 - 
 Turen 8° 8' 59.51" S, 112° 41' 39.6" 20 + 
 Bantur 8° 20' 12.56" S, 112° 32' 9.09" E 20 - 
Pasuruan Gondang Wetan 7° 42' 38.39" S, 112° 55' 28.47" E 15 - 
 Sukorejo 7° 41' 5.14" S, 112° 42' 31.83" E 15 + 
 Pandaan 7° 39' 8.1" S, 112° 41' 26.71" E 15 + 
Blitar Kademangan 8° 12' 39.2" S, 112° 6' 17.21" E 15 + 
 Kesamben 8° 6' 25.7" S, 112° 23' 27.92" 20 + 
 Selopuro 8° 7' 48.9" S, 112° 20' 26.45" E 20 + 

Kediri Mojo 7° 50' 58.4" S, 111° 28' 0.28" E 10 - 
Mojokerto Mojoanyar 7° 50' 58.4" S, 111° 28' 0.28" E 20 + 
Probolinggo Wonoasih 7° 29' 41.1" S, 112°27' 24.2" E 20 + 
Ngawi Karangjati 7° 26' 32.39" S, 111° 36' 55.56" E 20 - 
Tulungagung Ngantru 7°58'09.3" S, 111°55'34.0" E 10 - 
Jember Ambulu 8° 21' 37.78" S, 113° 38' 17.71" E 20 - 
Bondowoso Tlogosari 7° 59' 37.31" S, 113° 55' 28.78" E 10 - 
Banyuwangi Sempu 8° 18' 27.81" S, 114° 12' 5.82" E 15 - 

Note: + / - denote the occurrence and the absence of the cassava lace bug, respectively  
 

 

 

 
 
Figure 1. Distribution map of the cassava lace bug found in East Java, Indonesia (red and black icons denote the occurrence and the 
absence of the cassava lace bug, respectively) 
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Figure 2. A colony of cassava lace bug on the lower surface of cassava leaf (A) and the respective infested plant with necrotic spots 
symptom on its leaves (B) 
 

  

 
 
Figure 3. The diagnostic characters of Vatiga illudens dorsal view; head with a pair of frontal spines on the head (A); head lacking left 
frontal spine (B); head lacking right frontal spine (C); and dorsal view of hemelytra showing the costal area is regularly biseriate (D) 
(the microscope magnification used to capture the images are 220x) 

A B 
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C D 
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Based on the comparison of morphological characters, 

there are five nymphal instars of V. illudens. In general, the 

lace bug has an elongated body, four segmented antenna, 

red eyes, and two-segmented tarsi. The general color of 

nymphs is yellowish-white (Figure 4A-E). In second and 

third instar nymphs, the apical and basal parts of antennal 

segments III and IV are yellowish black, and the tarsi are 

pale brown (Figure 4B-C). Wing pad development started 

in the fourth instar nymph. The wing pads were more 

clearly visible in the fifth instar nymph, where they 
extended to the fifth abdominal segment. Exuviae remained 

adhered to the abaxial surface of leaves after each molt. 

The adult is yellowish-brown and the pronotum is fuscous 

(Figure 4.F-G). The adult female has a single groove along 

the midline of the ventral side of the apical part of the 

abdomen. There is no groove at the apical part of the 

abdomen in the adult male (Figure 5).     

We were unable to observe the egg in this investigation 

because it is embedded in the leaf tissue by the female. To 

see the eggs, one must carefully dissect the leaf at a precise 

oviposition site (da Silva Wengrat et al. 2015). The 
measurements of the nymphs and adults of V. illudens are 

presented in Table 2. The obtained values are consistent 

with the original species description (Drake 1922). 

Future considerations 

Since a decade ago, V. illudens has been recognized as 

a devastating pest of cassava in the Neotropical Region, 

mainly in Brazil (Bellon et al. 2017; da Silva Wengrat 

2020). However, V. illudens infestation has been 

progressively increasing outside its native range. Streito et 

al. (2012) suggested that phytosanitary measures are 

necessary to prevent the further distribution of the pest. The 

infestation of this pest could reduce the root yield of 

cassava ranging from 21 to 55% (Fialho et al. 2009; 
Montemayor et al. 2015). We also frequently found 

predatory mites (Acari: Phytoseiidae) inhabiting the V. 

illudens-infested leaves during our observations. However, 

we could not unequivocally determine whether the mites 

are preying on the lace bugs or just co-existing in the same 

niche. A plethora of reports evidenced that several 

phytoseiids, mainly the type-III, have been known to prey 

on the immature stages of soft-bodied insect pests 

(McMurty et al. 2013; Lam et al. 2021; Nakai et al. 2021). 

Several lace bugs were also infected by an unidentified 

entomopathogenic fungus (Figure 6). Alves et al. (2012) 
reported an accidental natural infection of Beauveria 

bassiana (Bals.) Vuill. (Hypocreales: Cordycipitaceae) in 

V. manihotae and suggested that this entomopathogenic 

fungus may be used as potential biocontrol agents of the 

pest.

 

 

 

  
 
Figure 4. Living individuals of Vatiga illudens; first instar nymph (A); second instar nymph (B); third instar nymph (C); fourth instar 
nymph (E); fifth instar nymph (E); adult (F); and mating pair of adults (arrow indicates the lacy appearance of the adult dorsum) (G) (the 
microscope magnification used to capture the images are 220x (A-C), 55x (D-F), and 25x (G)) 
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Table 2. Measurements in millimeters (mean ± standard deviation) of the nymphs and adult of Vatiga illudens (n = 10 for each life stage) 

 

Measurements 
Nymphal stage 

Adult 
1st instar 2nd instar 3rd instar 4th instar 5th instar 

Body length 0.394 ± 0.01 0.664 ± 0.02 1.036 ± 0.05 1.287 ± 0.01 1.865 ± 0.01 2.957 ± 0.08 
Maximum width 0.162 ± 0.01 0.273 ± 0.01 0.452 ± 0.01 0.627 ± 0.01 0.761 ± 0.00 0.902 ± 0.04 

 

Figure 5. Body ventral side of adult male and female of Vatiga illudens showing the sexual dimorphic characters at the apical part of the 
abdomen (the microscope magnification used to capture the images are 220x) 

 

 

 
 
Figure 6. Habitus images of Vatiga illudens that are infected by an unidentified entomopathogenic fungus 
 

 

 

Taking into account the outbreaks of the exotic P. 

manihoti Matile-Ferrero in Indonesia (Fanani et al. 2019; 

Supartha et al. 2020), we assume that V. illudens will also 

aggressively spread in other cassava productive sectors in 

Java. The lack of basic information on V. illudens, 

undoubtedly will complicate the assessment and prediction 

of the pest outbreak in Indonesia. Therefore, a more 

comprehensive study about its distribution and biology is 

urgently needed to anticipate its invasion and to develop 

proper control measures. Some aspects that must be studied 
for future research are (i) the exploration of the occurrence 

of CLB in other parts of Indonesia and the making of an 

accurate distribution-map of the pest, also a 

phylogeographic analysis can be conducted; (ii) the 

determination of the biological parameters of CLB found in 

Indonesia such as by a life-table analysis; (iii) the 

investigation of the association between CLB with native 

organisms in its distribution range in Indonesia, with the 

aim to list potential biocontrol agents; and lastly (iv) the 

evaluation of the resistance of local cassava genotypes or 

clones against CLB.  
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