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Abstract 

Induction of triploidy and tetraploidy in the Chinese mitten-handed crab, Eriocheir 
sinensis, was successfully carried out for the first time by administration of cytochalasin B 
(CB) treatment to zygotes in January-April 1992 and January-May 1993, in Shanghai, 
China. Results of studies showed that CB treatment in chromosome manipulation was fea

sible for this species. In the treatment with 0.5-2.0 mg• 1·1 CB, begun 10-20 minutes after 
insemination and lasting 10-20 minutes, the proportion of triploid embryos as judged from 
chromosome counts was 14.29- 58.18%. Following the results of triploidy induction, 

tetraploids were also produced by 18-minute treatments with 1.5 mg· I·1 CB prior to first 
cleavage. The optimum CB treatment for inducing tetraploidy appeared to be 9.2 and 9.5 h 

post-fertilization at 20°C, which yielded 56.94 and 57.89% tetraploids, respectively. The 
effects of CB treatment on the extent of embryo development are also discussed. Sterile 
triploids may continue to moult and grow after reaching maturity as diploid crabs. The 
successful induction of chromosome polyploidy in the crab has great scientific significance 
on conservation and modern breeding programs for this species. 



Introduction 

The Chinese mitt.en-handed crab Eriocheir sinensis is widely distribut.ed in 

fresh and brackishwat.er ecosyst.ems and has great pot.ential for aquaculture in 

China. However, overfishing, severe pollution and irrigation activities threat.en 

its survival. The abundance of this stock has been decreasing day by day. 

Artificial stock enhancement of the crab has been initiat.ed to rebuild its natu

ral population. Unfortunat.ely, stocking juveniles in lakes is difficult to manage, 
and its effect on survival and yield is uncertain. 

Crab culture in small wat.erbodies faces two major difficulties. One is the 

prematurity of 1- year old crabs, and the other is that 2-year old mature 

crabs are small compared to the wild ones. These lead not only to a decline in 
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its economic value, but also to the genetic adaptation of original gene pools 
being disrupted due to interbreeding between wild and cultured stocks. Chro
mosome manipulation can be used to solve these problems. So far, polyploidy 
has been successfully induced in over 20 species of fish and about 10 species of 
mollusc (Refstie et al. 1977; Stanley et al. 1981; Purdom 1983; Lou 1984; 
Bidwell et al. 1985; Fujino et al. 1987; Allen and Bushek 1992; Thorgaard 
1992; Mair 1993). Some of these techniques have been used with great eco
nomic benefits. However, artificial induction of polyploidy has been reported in 

only two decapod species, i.e., Penaeus chinensis (Xiang et al. 1992) and 
Eriocheir japonicus (Lu et al. 1993). No study has yet been reported on chro
mosome manipulation in E. sinensis, the most economically and nutritionally 
important decapod species in China. This paper presents the induction of trip
loidy and tetraploidy in this species using cytochalasin B (CB). 

Materials and Methods 

Healthy and sexually mature crabs were purchased from a market in 
Shanghai from October to November of 1992 and 1993. Males and females were 

reared separately in aquaria with freshwater for 2-3 months before introducing 
single couples to separate aquaria containing aerated and filtered seawater 
with 1.0-1.2% salinity. Water temperature for mating and spawning was con
trolled at 20±1 °C. 

C ytochalasin B (Sigma Ltd.) was d issolved in a solution of 
dimethysulphoxide (DMSO) and made to a concentration of 10 mg· 1·1 with
ddH

2
0. This stock solution was kept at 4°C prior to the experiments. Fresh 

seawater was then added to form 0.5, 1.0, 1.5 and 2.0 mg· 1-1 concentrations of
CB with 0.01% DMSO. 

The spawning behavior of the females 10 - 20 h after copulation was ob
served closely. They usually spawned late in the evening or at dawn. Before 
beginning to spawn, the female cleans the non-plumose setae of her en

dopodites with her first thoracopods once or twice. 
For triploidy induction, the procedure was as follows: 1) the carapace was 

opened when the females were about to or just beginnning to spawn; 2) unfer
tilized ripe eggs were collected from the ovary and mixed homogeneously with 
sperm from the spermatheca; 3) after 2-3 minutes, the inseminated eggs were 
washed twice with fresh seawater, and incubated in pylen mesh containers in 
a circulating seawater system at 20°C. For tetraploidy induction, the eggs 
were spawned naturally, and the hPginning nf the spawning period was consid
ered as the fertilizing time. 

Triploidy induction: 10-25 minutes after insemination, the batches of eggs 
were submitted to the CB concentrations of 0.5-2.0 mg· P for 10-20 minutes, 
then returned to the hatchery aquaria. Control groups were maintained in a 
solution of 0.01 % DMSO for the same length of time as the treatment groups. 
Each treatment was repeated at least thrice. In each test and control group, 
2,000-3,000 inseminated eggs were used. 
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Table I. Relationship of cytochalasin B treatment with the rate of triploidy and the survival rate of 
the embryos at the blastula stage. 

Experiment Time after Duration Cytochalasin B S
1 

(%) (C
1
) c, Percent triploid 

no. fertilization (minutes) concentration (%) 
(minutes) (mg•l-1)

I 0 18 1.5 82.24(107) 22 31.82 
15 18 1.5 80.85(92) 31 51.61 
20 18 1.5 85.23(88) 49 40.82 
25 18 1.5 83.54(79) 40 20.00 

Control 91.95(87) 42 

2 15 10 1.5 87.25(102) 21 14.29 
15 15 1.5 85.84(113) 46 43.48 
15 18 1.5 84.69(98) 57 42.11 
15 20 1.5 75. 76(99) 39 38.46 

Control 93.55(93) 37 

3 15 18 0.5 87.84(74) 47 14.89 
15 18 1.0 84.47(103) 39 53.85 
15 18 1.5 80.90(89) 55 58.18 
15 18 2.0 73.12(93) 62 37.10 

Control 90.43(94) 42 

S
1 

: Survival rate = Survival of blastulae/inseminated eggs 
C

1 
: Blastulae counted 

C
2 

: Cells counted 

series of experiments, the time from fertilization to beginning of treatment 

varied from 8".5 to 9.8 h. The percentage of tetraploids and the survival rates 

in the gastrula stage are shown in Table 2. The initial time of treatment ob

viously affected the percentage of tetraploids in treatments with 1.5 mg· 1-1 CB

for 18 minutes. The percentage of tetraploids was 56.94 and 57 .89% for treat

ments starting after 9.2 and 9.5 h, respectively, following fertilization (Fig. lD). 

Control embryos were found to have 146 chromosomes. The survival rate of 

embryos at the gastrula stage in these treated groups is not explicitly different 

from those in the control groups. Fertilized eggs in the experimental groups, 

particularly those treated with higher concentrations of CB, developed slower 

than those in control groups. 

Discussion 

This is probably the first report on successful induction of triploidy and 

tetraploidy in E. sinensis by CB. Because it provides a potential way to pre

vent prematurity in 1-year old crabs and miniaturization in 2-year old adults 
in artificial culture, it has great scientific significance in genetic conservation 

and modem polyploidy breeding of this species. 

Unlike fish, mollusc and Penaeus chinensis, the fertilized eggs of crabs 

must attach themselves to the pleopods of the female for embryonic develop

ment. Artificial insemination was used in spawning (physiologically mature) 










