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Analysis of the Developmental and Ovipositional Characteristics for Interior

Mass-Rearing of Gampsocleis ussuriensis Adelung
Ju-Rak Lim*, Hyung-Cheol Moon, Na-Young Park, Sang-Sik Lee and Young-Jin Yoo

Sericulture and Entomology Experiment Station, Jeollabuk-do Agricultural Research and Extension Services, Buan 56339, Korea

ABSTRACT: From 2017 to 2019, the ovipositional and the developmental characteristics of Gampsocleis ussuriensis Adelung in the Buan
area of Jeonbuk Province were examined. G. ussuriensis were mostly found in the weeded areas around the reservoir, where the adults
first appeared in mid-July, showed up where by the early September, and overwintered in eggs. Nymphs appeared in early April to
mid-July the next year. The nymphs hatched from early April and adults appeared after molting five times. The ovipositional period of
G. ussuriensis was approximately 58 days. The total number of eggs per female was 124. The mean longevity of adults was 95.6 days for
females and 84.8 days for males. Ovipositional mats were best with mixed Masato and Coco-Pitt at a ratio of 7:3. Developmental period
of G. ussuriensis nymphs was 64.1 days at 24°C and was longer than at different temperatures. The higher the temperature, the shorter
the developmental period. The survival rate of nymphs was the best at 32°C in 77.8%. The higher the density while rearing, the lower
the survival rate, and the faster the development and molting velocity.
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Table 1. Life history of Gampsocleis ussuriensis Adelung in Buan, Jeollabuk-do, Korea

Contents Mar. Apr. May Jun. Jul. Aug. Sep.
Location Stage E'ML EML EML EML EML EML EML
Adult ++ +++ +
Field Nymph Ist ~2nd 2nd ~4th 3rd ~5th 4th ~5th
Egg + ++ +++ + +++ +++
Adult +++ +++ +++ +++
Rearing room Nymph Ist ~2nd 2nd ~4th 3rd ~5th 4th ~5th
Egg + ++ +++ +++ + +++ +++ +++

'E: early, M: mid, L: late, + Collection and observation
1st, 2nd, 3rd, 4th, 5th: Emergence stage of nymphs

Table 2. Size and weight on stages of Gampsocleis ussuriensis Adelung in Buan, Jeollabuk-do, Korea

Nymph Adult
Measurement Egg
Ist 2nd 3rd 4th Sth Female Male
Length (cm) 0.6 £0.05 0.8+0.11 1.6£0.16 26+038 32+033 35+041 56+030 4.9+037
Width (cm) 0.2 +0.02 02+0.04 034+0.05 046+0.05 0.52+0.05 0.56+0.06 062+0.05 0.54=+0.05
Weight (g)  0.01 £0.001 0.05+0.005  0.2+0.02 05+0.06 14+021 22+023 2.6=+0.21 2.3+0.18

Unit: Mean = SD.
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Table 3. Ovipositional characteristics and adult’ longevity of Gampsocleis ussuriensis Adelung

Year Ovipositional period No. of eggs/ Longevity (days + SD)

(days + SD) female (+ SD) Female Male
2018 56.3 £6.03 127 £ 26.6 96.8 £25.6 86.3 £8.59
2019 59.7+7.51 121 £ 11.1 94.4+17.4 83.3+14.3
Mean 58.0£6.77 124+ 18.9 95.6 +£21.5 84.8+11.4

Unit: Mean £ SD.

Table 4. Number of egg-laying periods of Gampsocleis ussuriensis Adelung in different ovipositional mats

No. of egg-laying periods(Month/day) (No. of eggs/female)

Ovipositional mats

7/15 7/25 8/5 8/15 8/25 9/5 Total

Oasis 0 13 0 0 0 2 15¢

Media for horticulture 0 12 5 2 35 0 54b
Mixed Masato and Coco-Pitt (7 : 3) 3 24 17 1 19 5 69 a
Total No. of eggs 3 0 0 0 0 0 138

DMRT (5%).
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Table 5. Developmental periods and survival rate of Gampsocleis ussuriensis Adelung in different temperatures

Developmental periods of nymph (days)

Temperature (C) Survival rate (%)
Ist 2nd 3rd 4th 5th Total
24 13.6 9.7 11.8 13.0 16.0 64.1a 44.4
28 12.0 9.7 10.6 10.8 12.5 555D 55.6
32 10.5 9.0 9.4 8.5 11.1 48.5¢ 77.8
36 9.7 8.0 7.5 8.8 12.3 46.2 ¢ 43.4
40 9.3 6.5 8.0 9.7 11.0 445¢ 0
DMRT (5%).

Table 6. Weights of Gampsocleis ussuriensis Adelung in different temperatures

. Weight of nymphs
Temperature (C) £ ymphs(g) Weight of adults (g)
Ist 2nd 3rd 4th 5th
24 0.05 0.13 0.31 0.59¢ 1.13 1.28 ¢
28 0.05 0.20 0.40 0.94 ab 1.66 2.30b
32 0.04 0.23 0.45 1.12a 1.64 2.75a
36 0.05 0.14 0.47 0.88 b 1.26 2.30b
40 0.05 0.11 0.39 0.91 ab 1.49 2.05 be
DMRT (5%).
~ 80 100 y = -0.7402x2 + 44.846x - 609.22
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% 60 2 . % 80 .
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Fig. 1. Regressions of developmental periods, survival rates of Gampsocleis ussuriensis Adelung in different temperatures.
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Fig. 2. Regressions of adult and nymph weights of Gampsocieis ussuriensis Adelung in different temperatures.
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Table 7. Developmental periods and survival rates of Gampsocleis ussuriensis Adelung in different rearing densities

Density of rearing

Developmental periods of nymph(days)

Survival rates

(No./box) Ist 2nd 3rd 4th 5th Total (%)
10 12.7 13.7 13.0 14.0 15.7 69.1a 37.5
20 11.7 11.7 13.7 15.0 14.7 66.8 ab 37.5
30 10.3 9.3 13.7 14.7 15.3 63.3b 25.0
40 10.7 10.0 13.7 14.3 14.0 62.7b 14.5
DMRT (5%).
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