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ABSTRACT : Temperature effects on diapause termination of Paratlanticus ussuriensis eggs were studied
by measuring embryonic development and hatching rates at various conditions of indoor chilling and
overwintering temperatures. Diapausing eggs of P. ussuriensis did not hatch at continued incubation at
25°C and even after chilling for once at either 5°C or 10°C for 30, 45 and 60 days. In addition, double
chillings at 5C with a 90 days interval at 25C did not induce hatching of diapausing eggs. However,
double chillings at 10°C induced hatching at 3.6~26.7%. When eggs were incubated at 25°C after chilling
for once at 5C for various periods, those weights were not changed but those chilled at 10C gradually
increased to approximately 1.5 times. When 60-days-old eggs were artificially deposited under the soil
at three different mountain sites in September 2007, the hatching rates of the first-overwintered eggs
were 11.3, 3.5 and 4.1% and those of the second-overwintered eggs were 25.1, 21.6 and 0.4% at Hoepori,
Bitanri and Hwasanri, respectively. Most eggs were hatched from mid-March to mid-April but little bit
earlier in southern regions. During the hatching period soil temperatures in three tested locations were
around 8§ to 12°C. In overall, diapausing eggs of P. ussuriensis were greatly influenced by chilling temperature
conditions and those repeated cycles, and may required overwintering for one or two times to hatch
for the post-embryonic development.
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Fig. 1. Dechorionated embryos of P. ussuriensis. Some eggs reached stage 24 when they are constantly exposed at 25C (A). A dead
embryo at the stage 25 after the first chilling and further 10 month warming at 25C (B).
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Fig. 2. Effect of repeated chilling period on the hatching of diapausing eggs of P. ussuriensis. Eggs were treated chilling for two
times of various lengths (30, 45 and 60 days) at either 5C (gray box) or 10°C (black box) with warm interval at 25C for 90 days
(white box). After the completion of chilling treatments, hatched eggs were counted at 25°C for 90 days.
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Fig. 3. The change of egg weights of P. ussuriensis from 150
days after oviposition in each condition. Eggs were incubated at
25C after chilling for once at either 5°C or 10T for various
periods. Egg weights were measured in a week interval until 238
days after oviposition.
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Table 1. Egg hatching rates at three different locations in 2008 and 2009

Yeongdong Hoepori]

Yeongdong Bitani’ Dalseong Hwasanri’

Year Total egg numbers 247 234 250
2008
Hatching rate (%) 11.3 35 4.1
Hatching period April 10~17 March 28 ~31 March 15~22
Mortality (%)* 494 61.7 722
o
Hatching rate (%) 25.1 21.6 0.4
Hatching period April 8~15 March 20 ~ April 8 March 18
Mortality (%)* 12.9 8.8 233
Total hatching rates (%) 36.4 251 45

'127°50'44.5"E, 36°14'09.2"N, 155ASL;

’127°47'59.10"E, 36°12'12.50"N, 193ASL;

#128°24'35.4"E, 35°39'51.3"N 145ASL

* Tt was investigated at June 2 when eggs hatching was not shown any more.
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Fig. 4. The change of soil temperature at the egg deposition sites
in three different regions from February to April, 2008. Hatching
occurred in the temperature range between 8 and 12°C. The
arrows indicated the main hatching date at each site.
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