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B— ZERpaRERmEES (IRE) - M (Z) > & (B)° AR 1Tmme

Fig. 1. Genitalia of adult Anaca fasciata of both sexes (ventral view). Left: female; right: male. Scale bar= 1 mm.
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=XRATAOEN » EEINERE RIRES - (C) WLEXRAIES - (D) WLBRRAYEE - INEETHIEENES - (E) Z2005% -
(F) MRRIZEERS: » SREEBEH AR T FRAEINEE (§7585)  LEEBIR 1 mm o
Fig. 2. Eggs of Anaca fasciata: (A)—(D) second egg mass and (E)-(F) third egg mass. (A) Egg mass-each egg exhibits a
ring of aero-micropylar processes surrounding the operculum. (B) Egg mass (3 days before hatching)-each egg
exhibits a pair of eye spots visible through the operculum. (C) Nymphs on the day of hatching. (D) Nymphs 1 day
after hatching. (E) Eggs after hatching. (F) Eggs after hatching (magnified), each of which had one black, T-
shaped egg-burster (arrow) next to the operculum. Scale bar= 1 mm.
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Fig. 3. Nymphs of Anaca fasciata: (A) first instar, (B) second instar, (C) third instar, and (D) fourth instar. Scale bar= 1
mm.
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Fig. 4. Morphological types of fifth-instar nymphs of Anaca fasciata: (A) dark with whitish abdomen, (B) dark with
reddish abdomen, (C) light with yellowish green coloration, and (D) light with dark green coloration. Scale bar= 1

mm.
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BA HAeZERREE - #aE (F)  #8 (T)-

Fig. 5. Newly emerged adults of Anaca fasciata. Top: female; bottom: male.
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Table 1. Observations of egg and nymphal stages

. 42: 25-39 (2022)

Egg mass Stage Number Nymphal Date Duration* (days)
survival (%) (MM/DD/YYYY)

First Egg 14 - 11/24/2020 420 ()
First instar 12 100 11/28/2020 7+0
Second instar 12 100 12/5/2020 6+0
Third instar 12 100 12/11/2020 53+0.5
Fourth instar 50 12/16-17/2020 8+0
Fifth instar 50 12/24-25/2020 152+15
Eclosion 6 50 1/6-11/2021 Sum =455 +1.9 (N=6)

Second Egg 14 - 11/25/2020 70
First instar 14 100 12/2/2020 6+0
Second instar 14 100 12/8/2020 6+0
Third instar 14 100 12/14/2020 6=x0
Fourth instar 14 100 12/20/2020 72+04
Fifth instar 13 93 12/27-28/2020 17.9 £ 0.7
Eclosion 12 86 1/13-16/2021 Sum = 50.0 £ 0.9

(N=12)

Third Egg 14 -- 11/27/2020 9+0
First instar 14 100 12/6/2020 5+0
Second instar 14 100 12/11/2020 6+0
Third instar 14 100 12/17/2020 6.8+04
Fourth instar 10 71 12/23-24/2020 6.3+0.5
Fifth instar 10 71 12/30-31/2020 19.2+0.8
Eclosion 10 71 1/17-20/2021 Sum =52.3 + 0.8

(N=10)

*Means and standard deviations.

**The first egg mass might have been laid earlier but gone unnoticed; therefore, the number of days of
incubation required before hatching may have been underestimated.
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Table 2. Comparison of the morphological characteristics of nymphs of different instars

Instar Body length Antennae Eyes Head
(mm)

First 1.3 Ratio of the lengths of Red Dark brown or black except a
the first to fourth white, median macula at the
segment = 1:1.7:1.6:3.3; posterior end of the vertex
blackish brown except
the intersegmental
regions, which are paler

Second 1.5-2.5 Ratio of the lengths of Dark red Dark brown or black except
the first to fourth the anterior portions of the
segment = 1:2.8:2.6:3.8; mandibular plates, which are
black slightly reddish brown;

clypeus slightly surpassing
the mandibular plates;
punctured

Third 3-4 Ratio of the lengths of Dark red White mandibular plates with
the first to fourth black margins; clypeus with
segment = 1:2.9:2.8:3.5; black stripe extending to the
black posterior end of the vertex;

1+1 black maculae next to the
compound eyes and the same
length as the eyes; clypeus the
same length as the
mandibular plates; punctured

Fourth 5-6 Ratio of the lengths of Dark red Similar to that of the third-
the first to fourth instar nymphs
segment = 1:2.9:2.8:3.7;
black

Fifth 6.5-9 Ratio of the lengths of Red except the  Similar to that of the third- or
the first to fourth white band at fourth-instar nymphs, or with

segment = 1:3.5:3.3:3.4;
black except the end
proximal end of the first
segment, which is

grayish green

the posterior

diminished black maculae

~33~



51 2 & Formosan Entomol. 42: 25-39 (2022)

== ()
Table 2. (Continued)
Instar Thorax Legs Abdomen
First Pronotum: mesonotum: Black except the tarsi, which  Reddish brown; black dorsal
metanotum = 1:0.64:0.18 are light yellow median plates and lateral
(length ratio along the plates; white maculae on
median line); dark brown both sides of the dorsal
except the median line of the median plates of segments 4-
pronotum and the median 5 and 5-6; three more white
maculae of the mesonotum maculae near the anterior
and metanotum, which are portion of the abdomen
whitish
Second Pronotum: mesonotum: Mostly black except the White medially and with
metanotum = 1:0.97:0.16; distal ends of the femurs, yellow margins; black dorsal
black except the lateral which are paler, and the median plates; yellow lateral
margins, which are white tarsi, which are light yellow plates with black fine lines
with black edges; punctured on both sides; a black, arc-
shaped macula extending
from the dorsal median plate
of segments 6-7; 1+1 large,
reddish brown, longitudinal
maculae between the dorsal
median plates of segments 4-
5 and 5-6 and lateral plates;
reddish brown sutures
slightly visible at the
anterior and posterior
portions of the abdomen;
dorsal median plates are
punctured
Third Pronotum: mesonotum: Mostly black except the Coloration and maculae

metanotum = 1:1.21:0.14;
white pronotum and
mesonotum, each with 2+2
black maculae; black
metanotum; white lateral
margins with black edges;

punctured

distal ends of the femurs and
the tarsi, which are yellowish

brown

similar to those of the
second-instar nymphs; dorsal

median plates are punctured
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Table 2. (Continued)

Instar Thorax Legs Abdomen

Fourth Pronotum: mesonotum: Mostly dark brown or Coloration and maculae
metanotum = 1:1.19:0.05; blackish except the distal similar to those of the
white pronotum with 2+2 ends of the femurs, which are second- or third-instar
black maculae, which are light yellowish brown nymphs except the lateral
smaller than those on the plates, which are black;
third-instar nymphs, and 2+2 large, longitudinal maculae
large, connecting maculae on between the dorsal median
the mesonotum and plates of segments 4-5 and 5-
metanotum; white lateral 6 and lateral plates from the
margins with black edges; second- and third- instars
mesonotal wing-pads reaching separate into two parts;
the posterior end of the dorsal median plates are
metanotum; punctured punctured

Fifth Pronotum: mesonotum: Dark morphological type: yellow or yellowish green

metanotum = 1:1.58:0;
brownish green, yellowish
green or green; mesonotal and
metanotal wing-pads reaching
the third abdominal segment;
punctured.

Dark morphological type:
Black maculae (2+2) on the
pronotum similar to those on
the fourth-instar nymphs and
large, black maculae roughly
arranged in two rows (3+3
and 2+2) on the mesonotum
and metanotum

Light morphological type:
Black maculae considerably

diminished

yellowish green femurs,
black tibias and tarsi

Light morphological type:
Yellowish green except tarsi,

which are darker

margins; black maculae
similar to those on the
fourth-instar nymphs.
Light morphological type:
Pinkish medially and with
yellow or green margins;
considerably paler dorsal
median plates, and less

distinct maculae
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K= M~ R EREERTIEERERE (mm) (ttest)

Table 3. Means and standard deviations of the body lengths (mm) of female and male adults (¢ test)*

Egg mass Female Male P-value
First 11.0 £ 0.0 (2) 9.6+0914) 0.098
Second 10.3 £ 0.3 (7) 9.4 +0.4(5) 0.001
Third 10.5 0.0 (2) 9.1+0.5(8) 0.004
Total 10.5+ 0.4 (11) 9.3+£0.6 (17) <0.0001

* Numbers in parentheses are sample sizes (n).
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ABSTRACT

Anaca fasciata (Distant, 1900) is a species of stink bug that is fairly common in Taiwan.
An adult of this species can be easily identified on the basis of its green body, white head,
pronotal spinose humeral angles, pale transverse band across the anterior part of the
pronotum and white macula at the apex of the scutellum. However, associating nymphs and
adults of this species is difficult because of great morphological variations among nymphs of
different instars. In the present study, one male and two female adult A. fasciata were
collected from the twoleaf nightshade (Solanum diphyllum L.) on Xianjiyan, a small hill in
the suburbs of Taipei, Taiwan. The individuals were reared in a container, and several days
later the female(s) (one of the two or both) laid three egg masses. The nymphs were reared
in a laboratory and were fed with fresh twoleaf nightshade until they grew into the adults.
The developmental rates of the three egg masses, each of which consisted of 14 eggs, were
compared. Only 12 eggs in the first egg mass hatched, whereas all 14 eggs in the second and
third masses hatched. Six of the 12 nymphs that hatched from the first egg mass developed
into adults, corresponding to a 50% success rate. By contrast, the success rates in the second
and third masses were 86% and 71%, respectively. The first egg mass developed into adults
after an average of 45.5 days; the second and third egg masses developed into adults after an
average of 50.0 and 52.3 days, respectively. Because the first egg mass might have been laid
earlier but gone unnoticed, the number of days of incubation required before hatching may
have been underestimated. The male individuals developed into adults earlier than did most
of the female individuals, and the female adults were larger than the male adults. As the
nymphs grew into adults, the changes in morphological characteristics were examined. The
first-instar A. fasciata nymphs were dark reddish brown or black; the second-instar nymphs
were mostly black except for their abdomens, which were distinctively lighter (white medially
and with yellow margins); the third-instar nymphs had abdomens similar to those of the
second-instar nymphs and had white heads and thoraces with large, black maculae; and the
fourth-instar nymphs had coloration and maculae similar to those of the third-instar nymphs
but had mesonotal wing-pads that had developed to cover the posterior ends of the metanota.
When the A. fasciata nymphs reached the fifth instar, their mesonotal and metanotal wing-
pads had developed to reach their third abdominal segments. In the present study, two
morphological types of fifth-instar nymphs, which differed in coloration, were identified:
individuals of the dark morph has the large, black maculae on their heads and thoraces
similar to those of the fourth instar, while light morph has diminished maculae which are
paler.

Key words: Anaca fasciata, development, egg, morphology, nymph
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