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Biological characteristics of Hypsopygia repetita,
an insect used for producing insect tea
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Abstract [Aim] To describe the larval instars, morphological characteristics and developmental duration of
the tea-producing insect Hypsopygia repetita, and thereby provide a useful reference for the large-scale artificial
breeding of this species. [Methods] H. repetita were reared at room temperature on Choerospondias axillaris.
The morphological characteristics and developmental duration of each developmental stage were photographed
using a stereo microscope and recorded. The head capsule width of the larvae was measured using vernier
calipers. The collected data were then used to calculate the Crosby index, Brooks index, frequency distribution,
and to perform a regression analysis. [Results] There were four life stages: Egg, larva, pupa and adult. Newly
laid eggs were milky white, irregularly shaped spheres that became gradually transparent. Before hatching, they

became pale yellow and the shape became ellipsoidal. The larval stage can be divided into 5 instars. The color of
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each successive instar gradually became darker, from the milky white of the 1st instar to the dark brown of the

Sth instar, and body length and weight gradually increased. The width of the head capsule conformed to both

Dyar 's and Crosby 's rule, and to an exponential growth model with a R* value of 0.992 9. The color of newly

emerged pupae was pale yellow, but changed to reddish brown as pupae neared eclosion. The forewing and

hindwings were light brown, the marginal hairs were light, reddish brown, the wing bases were mixed, black

brown, and the middle chamber end of the forewing was black brown. It took about (51.4+0.1) d to complete a

generation at 26 °C. [Conclusion] H. repetita is a newly discovered tea-producing insect. The larval stage can

be classified into 5 instars on the basis of head capsule width.
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Fig. 1 Egg morphological characteristics of Hypsopygia repetita

A. WIFEROER; B. BIBI#4LAYER . A. Primiparous eggs; B. Eggs about to hatch.
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Fig. 2 Frequency distribution of cephalic width
of Hypsopygia repetita larvae
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Table 1 Width of head shell and statistical parameters of each instar larvae of Hypsopygia repetita

1 FEAEL AR NE (mm) M (mm) AR SERBL Brooks 8% Crosby 8%
Instar  Number of samples  Class limits (mm)  Mean (mm) Coefficient of variation Brooks index Crosby index
1 80 0.211-0.396 0.332+0.038 0.114 — —
2 80 0.412-0.573 0.499+0.040 0.079 1.380 1 —
3 80 0.594-0.795 0.688+0.058 0.083 1.3519 - 0.020 4
4 80 0.806-1.104 0.959+0.082 0.084 1.394 0 0.0311
5 80 1.017-1.496 1.21940.116 0.094 1.2709 - 0.088 3
1.6

y=0251 6> 6
141 R2=0.9929

—_—
S N

KFe TR (mm)

Width of larval head shell (mm)
S O
A\ o0

S o
RIS

2 3 4 5 6
201 R %L Larval instar
B3 WEEESHHRBRHSLERENRIPRDH

Fig. 3 Regression of insect age with cephalic
shell width of Hypsopygia repetita
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Fig. 4 Larva morphological characteristics of Hypsopygia repetita

A 1y B.2#E; C.30%; D.4W%; E SIS
A. 1st instar larvae; B. 2nd instar larvae; C. 3rd instar larvae; D. 4th instar larvae; E. 5th instar larvae.
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Fig. 5 Pupa of Hypsopygia repetita
A. TESE; B. BESE. aESkIRAEGETL, EHSKPIRATI T, Gonopore: AEFHTL;

Anus: JIT[7; 8th abdominal segment: %% 8 il 77; 9th abdominal segment: % 9 77,
A. Male pupa; B. Female pupa. Red arrows indicate the gonopore, blue arrows indicate the anus.
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Fig. 6 Male and female adult morphological characteristics and external genitalia of Hypsopygia repetita

A A B MERUHEE; C. MERCRIETE; D. MERAMEGESY; E. MEdRAMESES
A. Adult; B. The abdomen of female adult; C. The abdomen of male adult; D. Female genitalia; E. Male genitalia.
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Table 2 Development periods of Hypsopygia repetita

LIFA i (d)
States of the pest Duration (d)

Ul Egg 7.1+0.3
LRI EL Larva age 1 7.5+0.1
2 4.1+0.2
3 4.1+0.1

4 5.3+0.2

5 8.2+0.4

% Pupa 10.2 £0.1
A Adult MEH Female — 4.7+0.4
T H, Male 4.9+0.4
AR 77 1 Generation period 51.4+0.1
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