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Fig. 3. Artificial rearing environment of (a) adults, (b) larvae, (c) pupae, and (d) pupal chamber of Chrysolina

laeviguttata.
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Fig. 4. Field survey of adults collected from 22 sampling sites in (a) 2019 and (b) 2020 and the number of Chrysolina
laeviguttata adults around the Erwanping railway station. The survey frequency was weekly from September to
December 2019, June to October 2020, and biweekly from March to May 2020.

R ELDU 4 5s - AR 2L pla o 1 LR E D
H =BV Z A& - NILHE I # & R E—%0E
W2 piERrE T o (BRI Z PHERF AR 2 mME 2 H -
JFRHEI] B 22 B8 2R RIROR - B4l A e
ZEYACIR IR AR - MRS M 6 &
(& - DAEEPS M S S T RERR SR Z IR ]

{EARR LM =R E s - [BIPEHEAEasAY R
S RETS  HEMIE 2 MRS RS RO
B REE SIS RE G Nithik 74
i SRR ] B H N BRI A b AT RE
JR PR Ry R A sy - 8 L BB < e 1] A B G

~213~

RS A MR SE R AETE S o M HAM = fE S fE a2
BRI E SN B R R MR 2R
mfEE e R4 RE R (Gillooly et al., 2002) -

AEFEEN S Cattas N 2 AEN - 54T
Ky PRI o7 08 72 OV B B R A R 1 X ik
My e Rt S fREEL &) (Hilker, 1994) - D)
H<CER Fo B > U1 <B CaR i O P MAE AR 250
fir > R ONWH LR gh s (FE R LT ELE - B D T FHad)
HIBE 4L tE e s N EN B R 855 R T
(i 4y Em i L 1% 5 (L& > PR LR - IR Rl
B PR 4E TR o BB ES a2 N E S 139



Ly =
=R

& E2 & Formosan Entomol. 41: 208-219 (2021)

*— ENREtaEERRERATERRE
Table 1.

Duration of each developmental stage of Chrysolina laeviguttata

Developmental stage

Sample size

Developmental time (days = S.E.)

Egg

First instar

Second instar

Third instar

Fourth instar

Pupa

The duration from eclosion to

leaving for soil surface

219
208
193
180
38
35
64

41.7+0.4
99+0.1
7.9+0.3
8.5+0.2

206+14
150+0.1
23+02

==

BBAE Tt R E i SRR E T EREFEE (mm)

Table 2. Mean and range of the head capsule width of Chrysolina laeviguttata

Larval instar Sample size

Mean = S.D. (imm)

Size range (mm)

L1 7

L2 14
L3 11
L4 30

0.95 +0.03 0.91-0.98
1.21 £ 0.07 1.12-1.38
1.43 +0.10 1.21-1.57
1.95+0.12 1.72-2.18
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Fig. 5. Morphology of the immature stages of Chrysolina laeviguttata. (a) Egg, (b) magnified view of an egg, (c) first
instar larva, (d) second instar larva, (e) third instar larva, (f) fourth instar larva, (g) magnified view of appendages,
(h) larva in molting, (i) ventral view of a pupa, and (j) dorsal view of a pupa.
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(b)
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BN EAETta ~ HaaiEmaEE - (a) (b) HIEPAIIE ; (o) MHBINRBIEEER ; (d) —&RENEDE (BAE
f); (e) phdd; (f) BFohzmkss -

Fig. 6. Eggs, larvae, and adults of Chrysolina laeviguttata. (a), (b) Eggs in soil, (c) larva fed on the leaf of Melissa

axillaris, (d) first to fourth instar larvae (from left to right), (e) adult, and (f) adult in the wild.
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Table 3. Average ratio of the head capsule width of the next instar divided by this instar of Chrysolina

laeviguttata

Larval instar

Average ratio of head capsule width

Second/First instar 1.27
Third/Second instar 1.19
Fourth/Third instar 1.36
Mean + SD 1.27 = 0.09

xI ENFEERIFER ©BE IIREREE ; BER - § - SERENTIHEESEEE
Table 4. Measurements of the body length and width, head capsule width, and weight of pupae and the
length, width, height, and depth of the pupal chamber of Chrysolina laeviguttata

Mean = SD N
Pupae
Length (mm) 8.03 = 0.53 28
Width (mm) 5.07 £ 0.38 28
Head capsule width (mm) 3.73+£0.25 28
Weight (g) 0.06 = 0.01 25
Pupal chamber
Length (mm) 9.19 =+ 0.86 14
Width (mm) 6.82 £ 0.78 14
Height (mm) 5.73 £ 1.15 35
Depth (mm) 11.76 £ 2.90 35
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Artificial Rearing and Immature Stages of Chrysolina
laeviguttata Chujo (Coleoptera: Chrysomelidae)
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ABSTRACT

Chrysolina laeviguttata Chujo is found in Alishan, Taiwan, and feeds on the leaves of
Melissa axillaris (Benth.) Bakh. f. (family: Lamiaceae). The adult samples of C. laeviguttata
Chujo were collected from sites surrounding the Erwanping railway station located in
Alishan Township, Chiayi County, from 2019 to 2020 and bred on the leaves of M. axillaris
in an incubator at a constant temperature of 17°C under a 12-h light and 12-h dark
photoperiod. We recorded the duration of all life stages from egg to adult. To study external
morphology, we measured the length and width of the eggs and pupae; the head capsule
width of the larvae and pupae; and the length, width, height, and depth of the pupal
chambers. The survey results revealed that adults were mainly observed in the wild from
June to November 2019-2020. The eggs were elliptical, were orange to deep red, and had
honeycomb-like diamond patterns on the surface. Adults generally laid eggs in the soil and
laid approximately 4.45 + 3.07 eggs once. The larvae were dark brown and had four instars.
The pupa was golden yellow. Approximately 111.3 = 0.9 days were required for an egg to
develop into an adult. The developmental duration (mean + S.E.) was 41.7 + 0.4 days for the
eggs; 9.9 +£0.1,7.9 + 0.3, 85 £ 0.2, and 29.6 + 1.4 days for the first to fourth-instar larvae,
respectively; and 15.0 = 0.1 days for the pupa. The basic morphological and life history
information provided in this study can serve as the basis for further population biology and
pest management studies.

Key words: Chrysolina laeviguttata Chujo, life history, morphology, Melissa axillaris
(Benth.) Bakh. f.
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