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Fig.1 Schematic diagram of in vitro incubation device (a)

and maternal incubation device (b) of P. clarkii
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Fig.2 Schematic diagram of the distribution of
in vitro incubation device and
maternal incubation device in aquarium

Eight vitro incubation devices (a) and eight maternal incubation devices
(b) were set in the same aquarium. Half of the tested ovigerous P. clarkii's
eggs (the dots show the eggs) were placed in vitro incubation device (the
little circles), and one ovigerous P. clarkii was placed in the maternal

incubation device (the large circles).
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Fig.3 Comparison of mortality of embryos of
P. clarkii under in vitro incubation and

maternal incubation conditions
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Plate Morphological comparison of embryos of P. clarkii under normal and oomycete infection at
different developmental stages
1. embryo in the gastrula stage; 2-4. embryos in the nauplius stage, 2. embryo in normal state, 3. embryo initially infected with oomycete, 4. embryo died
after infection with oomycete; 5-7. embryos in the eye pigment forming stage, 5. embryo in normal state, 6. embryo initially infected with oomycete, 7.
embryo died after infection with oomycete; 8-9. first instar larvae, 8. first instar larvae in normal state, 9. first instar larvae infected with oomycete; 10.
the interior of egg infested by mycelium; 11. shows mycelium with sporangium at the dissociate end of the mycelium and spores in the water around

mycelium; 12. a spore. I. animal pole, AP. appendage primordium, EP. eye pigmentation, S. spore, SA. sporangium.
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Fig. 4 Non-matric multidimentional scaling analysis
(NMDS) of embryo developmental stages under in vitro

incubation and maternal incubation conditions
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Fig. 5 Comparison of hatching rate of embryos of
P. clarkii under in vitro incubation and

maternal incubation conditions
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Effects evaluation of in vitro incubation and maternal incubation of
Procambarus clarkii embryos

QIN Lirong *, LI Wei **, RONG Kuan ', ZHANG Tanglin '**,  LIU Jiashou "**

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China,
3. Hubei Provincial Research Center for Integrated Rice Field Aquaculture Engineering, Wuhan 430072, China;
4. National Freshwater Fisheries Engineering Technology Research Center (Wuhan), Wuhan 430072, China)

Abstract: The aquaculture of Procambarus clarkii has developed rapidly nationwide in recent years. According to
statistics, the production of P. clarkii in 2021 reached 2 633 600 tons, become the most highly-produced freshwa-
ter crustaceans in China. However, limited knowledge about intensive breeding of P. clarkii seedlings has hindered
its sustainable development. Artificial incubation may be an effective way to realize intensive breeding of P.
clarkii seedlings. The mortality, hatching rate and embryo development of P. clarkii embryos were compared
between in vitro incubation mode and maternal incubation mode to evaluate the feasibility of in vitro incubation of
P. clarkii embryos and explore its artificial intensive incubation techniques. The results showed that the mortality
of embryos at different incubation periods (2-4 days, 5-7 days, 8-10 days, 11-13 days of the experiment) were sig-
nificantly different. Embryos mortality in the prepared hatching stage (11-13 days of the experiment) was signific-
antly higher than that in 2-4 days and 8-10 days, but there were no significant differences in total embryos mortal-
ity between the two incubation treatments. At the same measurement time, the developmental stages of embryos of
two incubation treatments were similar and there were no embryo morphological abnormalities. However, embryos
hatched under in vitro incubation were susceptible to mycelial attachment, and the dead embryos of in vitro incub-
ation were all infected by the mycelium. Two incubation treatments appeared the first instar larvae at the same
time. The hatching rate of embryos of in vitro incubation was significantly lower than that of maternal incubation.
But a higher hatching rate (76.91%+4.62%) of embryos under in vitro incubation was obtained. The study indic-
ated that the feasibility of P. clarkii embryos under in vitro incubation was good. The main problem of embryos
under in vitro incubation was the embryonic death due to the oomycete infection. In order to reduce the mortality

of embryos under in vitro incubation, gradient anti-oomycete could be carried out.
Key words: Procambarus clarkii; in vitro incubation; maternal incubation; embryonic development
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