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Tab.1 The reproduction rate, survival rate, the rate of the first molting of undeveloped appendages, and the molting time of larval
limbs and normal juvenile crabs in different developmental stages
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Fig.2 The external morphology of limb buds regenerated from the fourth juvenile crab
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Fig.3 Histopathological observation on limb buds of the fourth juvenile crab
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Fig.4 Measurement of cross-longitudinal growth data of the limb buds regenerated from amputation of juvenile crab
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ON LIMB REGENERATION IN EARLY STAGE OF PORTUNUS
TRITUBERCULATUS IN HISTOMORPHOLOGY
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Abstract

Limb regeneration mechanism of Portunus trituberculatus in different growth stages (I to V) was studied

with histological sections. The results indicate that the limb regeneration rate after the first molt for stages to was

59.9%, 75.3%, 74.2%, 80.4%, 69.5%, respectively. The survival rate of limb (89.4%, 84.9%, 85.2%, 89.4%, and 74.2%,
respectively) was lower than that of the control group (98.2%, 90.3%, 95.1%, 90.2%, and 80.3%, respectively),
insignificantly. The average molting days of limb regeneration group for stages [, to Il was 3.33, 4.47, and 6.27d,
respectively, which is significantly longer than the control group’s (P<0.05). However, the average molting days of stages
IV and V was 7.12 and 10.86d, which is significantly longer than the control group’s (P<0.01). For crabs in stage IV, six
landmark developmental stages can be divided, i.e., regeneration of bud base, limb bud toe seam, limb bud differentiation
stage, limb bud spots, limb bud maturity, and molt regeneration. The regeneration could succeed when average ratio of
spine buds for these five stages reached 0.32, 0.38, 0.39, 0.518, and 0.538. Totally, large chelating regeneration could be
completed in a molting cycle. The molting cycle of the larvae in stages to were significantly longer than those of
normal crabs. Both the regeneration rate and survival rate of the first-stage crab were the highest. The regeneration could
be completed after all the six landmark developmental stages and the average ratio of spine buds must reach a certain
critical value. Therefore, the limb regeneration mechanism of P. trituberculatus may enrich our knowledge for crustacean
aquaculture industries.

limb regeneration; molting cycle; development; ratio of regenerated limb
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