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ASPECITS OF BIOLOGY OF THE CHINESE MITTEN CRAB
(ERIOCHEIR SINENSIS ) REARED IN A POND

ZHANG T ang lin and LT Zhong-jie
( Institute of H ydrobiology, The Chinese Academy of Sdences, Wuhan 430072)

Abstract Some biological aspects of pond cultured postlarval Eriochar sinensis were studied from June to
November, 1993. The survival of the experimental population was 18. 6% as the crabs grew from 7. 3 to 32.8
mm in mean carapace length. The relationships betw een body weight and carapace length or carapace width were
described. Female crabs had the same growth rate as male crabs. The growth curve of carapace size or body
weight was fitted well by alogstic equation. Sex ratio at each sampling time did not differ significantly from the
oretic value of I 1( Chrsquaretest, p> 0. 10). Puberty molt of most females was observed in mid September, and
the size of females at sexual maturity ranged from 26. 2 to 49. 8mm in carapace length, whie the immature fe

males were 26. 0—41. 2mm in carapace length.
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T he Chinese mitten crab ( Eriocheir sinensis H. Milne Edwards) is indigenously dis
tributed in the low-lying areas of northern China to as far south as Fujian Province' . In
1912, this crab was accidentally transported to a tributary of the Weser River in Germany'*,
where it spreads in a few decades across northern Europe and into the Mediterranean' ”. In
North America, it was first found in the Great Lakes in 1965' 4 , and well established in the
Northeastern Pacific' .

T he crab has been considered as a pest in western countries, because it interferes with
net and trap fisheries and may damage riverbanks due to burrowing[ Lo However, it is a del-
icacy and of commercial importance in China. The market price of adult crabs commonly
ranges from 80 to 240 yuan per kilogram in terms of individual size. The juveniles are exten-
sively reared in ponds, lakes and netenclosures! ™ '

T here is limited information on fishery biology of the crab, especially on the growth.
Panning! ? and Kamps'® reported some aspects of its biology. Recently, Cao et al.!”! and
Zhang et al. 2l reported basic data on survival and mean size of juveniles reared under differ-
ent conditions. T he present study mainly deals with postlarval survival, growth, sex ratio and

maturation, and its aim is to provide a basis for population control and fishery management.
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1 Materials and M ethods

T he experimental pond, near the Bao’ an Lake( 114°43 E, 3(0°15 N) in Hubei Province
covers 2330m”, Mean water depth of the pond ranged 1. 0 —1. 2m, and dissolved oxy gen,
6.8—7.3mg* L™ '. Water temperatures were measured daily betw een 8: 00 and 11: 00 in the
morning. Postlarval crabs(7.3 mm in mean carapace length) from Shanghai were stocked in
the pond on June 20, 1993. From June to November, the crabs were fed on a mixture of mol-
luscs and smalkt sized fish, and the total amounts of molluscs and fish fed weighed 810kg and
190k g, respectively.

Sampling was made monthly with two trap nets(4— mm stretched mesh). A vemier
caliper was used to take linear measurements of all crabs (to the nearest 0. lmm). Carapace
length was measured from the anterior edge to the posterior edge of the carapace through the
middorsal line. Carapace width was measured transversely through the fourth antero-lateral
teeth (spines excluded). Smaller crabs(< 10g) were weighed to the nearest 0. 01g and larger
crabs( > 10g) to the nearest 0. 1g. Of about 2300 crabs measured, 1468 were sexed.

The regression relationships between body weight and carapace length or carapace
width were compared by analysis of covariance (ANCOVA) to examine the difference be-
tween sexes and among months. 7-test was used to compare the mean individual size be-
tween sexes of each sampling time, and chi-square test used to assess the fitness of the ob-
served sex ratios versus the theoretic value of 11 1. Results were regarded significant when
p< 0.05. All statistical analyses were performed using the STATIST ICA program by Stat-
Soft, Inc. .

2 Results

2.1 Survival

47,000 crabs were stocked in the pond on June 20, 1993. In late November, 8746 crabs
were caught from the pond. The survival rate was estimated to be 18. 6% .
2.2 Relative growth

For both lengtlr weight and widtlr weight relationships, there was no significant differ-
ence in intercepts (ANCOV A, p> 0.05) and slopes (ANCOV A, p> 0.05) between two sex-
es at each sampling time, so that a single regression line is sufficient to describe the monthly
relationships for sexes (Tab. 1, Fig. 1 a,b). On the contrary, different relationships existed
for each month because their intercepts (ANCOVA, p< 0. 0001) and slopes (ANCOVA, p<
0.01) differed significantly among months.

For the lengthr width relationship, similar results were obtained( Tab. 1) . Sex did not af-

fect the monthly relationships, but these relationships differed significantly in intercepts a-
mong months( ANCOVA  p< 0. 01) (Fig. l¢) .
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Fig.1 Scatter diagrams of weight against carapace length (a) or carapace
width (b) ,and the width against the length ( c).
Tab. 1 Carapace lengthr weight, carapace width- weight and length width rel ationshi ps
for E. sinensis reared in the pond from June to November. CL: carapace length(mm) ;
CW: carapace width (mm) ; W: body weight( g
Range In W= a+ bIn CL In W= a+ bln CW CW= a+ b CL
Month n
of CL a SE b SE r a SE b SE r a SE b SE r
Jul 128 9.6- 17.3 - 6.605 0.15 2.679 0.06 0.97 - 7.082 0.15 2.738 0.06 0.97 0.68 0.24 1.07 0.02 0.98
Aug 16915.2- 28.6-7.161 0.08 2.891 0.2 0.99 - 7.622 0.09 2.937 0.03 0.9 0.49 0.14 1.09 0.01 0.9
Sep 55 25.3- 38.0-7.355 0.29 2.95 0.08 0.97 - 7.860 0.28 3.042 0.08 0.98 1.10 0.81 108 0.03 0.9
Oct 39 28.0- 38.1-7.297 0.36 2.98 0.10 0.98 — 7.387 0.38 2.916 0.10 0.98- 0.321.15 1.12 0.03 0.98
Nov 50 26.6- 42.4-6.189 0.34 2.664 0.9 0.97 - 6.931 0.36 2.797 0.10 0.97 2.07 0.72 1.04 0.02 0.9
All 441 9.6- 42.4 -7.494 0.03 3.021 0.01 0.99 - 7.975 0.03 3.068 0.0l 0.9 0.37 0.06 1.10 0.00 0.9
2.3 Growth curve
T he growth data for each sex were given in T ab. 2. At each sampling time, there was no

significant difference between sexes in carapace length or weight(p> 0.05).
Tab.2 Changes in carapace length and body weight of E. sinensis from June to November ( mean+SD)

Date Number Carapace length(mm) Body weight(g) Water temperature
d.¥ d 2 All d % All Range  Average
Jun 20 36,38 7.3+x0.5 7.3x0.6 7.3%£0.6 0.05
Jul 15 65,63 12.5+1.5 12.2+1.1 12.4+1.3 1.2+0.4 1.2+0.3 1.2+0.4 25—32 29.0
Aug 5 49,54 18.8+2.3 18.5+2.2 18.7+2.0 3.8+1.4 3.7+x1.0 3.7%#1.1 27—33 30.0
Aug 25 28,38 24.4+2.7 23.6%2.2 24.0+2.4 8.3+2.3 7.7+1.9 7.9%2.1 28—34 31.1
Sep 26 26,29 30.6%2.7 32.1%£3.4 31.4+3.1 19.5+5.2 21.2%6.2 20.3+5.5 24—32 27.4
Oct 21 16,23 33.2+1.9 33.7+2.7 33.5+£2.3 23.6+4.4 24.2+6.2 24.0%£5.5 18—26 21.0
Nov 26 24,27 32.6+3.9 34.1+3.7 33.8+4.0 23.4+8.3 26.6+8.1 25.1+8.2 8—20 15.7

Due to the lack of significant difference between sexes in growth rate, the combined
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growth data (T ab. 2) were used to describe growth curve of the crab. The curve of carapace

length (CL, mm) or body weight (W, g) was best fit by a logistic equation(Fig. 2).
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Fig.2 The growth curves of (A) carapace length and (B) body weight.

Vertical bars representing standard deviation.

2.4 Sex ratio and maturation
Sex ratio ( males: females) at each sampling time are given in Tab. 3. T hese sex ratios
did not differ significantly from the theoretic value of 1: 1 ( Chrsquare test, p> 0. 10) . T his

suggested that there was no sexual selectivity of mortality in the course of growth.

Tab. 3 Thesex ratio (males: females) of E. sinensis at each sampling time

Sampling date Males( %) Females( %) T otal(ind.) Sex ratio XZ test( p value)
Ju 1—2 48.6 51.4 A I 1.06 > 0.75
Jul 8—10 52.3 47.7 65 1 0.91 > 0.25
Jul 13—18 51.4 48.6 222 11 0.95 >0.75
Jul 20—26 50.7 49.3 146 10.97 > 0.90
Aug 1—3 46.5 53.5 129 IL1.15 > 0.50
Aug 5—13 49.5 50.5 309 L 1.02 > 0.90
Aug 21—27 51.2 48.8 170 I 0.95 > 0.90
Sep 15—20 43.8 56.3 208 I 1.29 > 0.25
Sep 26 47.3 52.7 55 112 > 0.55
Oct 21 41.0 59.0 39 I 1.44 > 0.10
Nov 26 47.1 52.9 51 1.13 > 0.50
All time 48.7 51.3 1468 L 1.05 >0.75

Puberty molt of most females was observed in mid September, evidently because there
were greater modifications of the exoskeleton after this molt. The triangular abdomen
sharply became rounded, and there were obviously longer setae on the inner border of the ab-
domen. After the puberty molt the ovaries of females developed fast, and became reddishr or-
ange in color in late November, Of 100 female crabs examined at random, 88% of which
reached maturity and the size at sexual maturity ranged from 26. 2 to 49. 8 mm( mean £SD=

34. 1 £39) in carapace length, while the immature females were 26. 0 —41. 2mm(mean £SD
=30.9.%4 5).



5 : 437

3 Discussion

In this study, sexes did not affect the lengtlr weight, widtlhr weight and lengthr width re-

gression equations at any sampling time. T his was recorded in Pandalus borealis and P. jor-
dani'" . However, in Decopods with notable dimorphism, such as Nephrops norvegicus' ™!,

[15 [16

Homarus gammarus' " and Cancer pagurus''® with large chela in males, different relation-

ships existed for each sex.
The growth rate in Crustacea depends on molt increment and intermolt period 7!, Tt
was not possible to determine molt increment in the present study. In one other study on E.

sinensis, molt increment was reported to be 13.3—26. 2% on the size range of 21 —63 mm
in carapace width, and the percentage increment deceased with size'*).

In Crustacea, postlarval growth typically consists of one or more immature growth phas
es and rarely more than one mature phase. The end of the final immature phase is marked by
puberty mok!"”. Tn this study, the puberty molt for most females did not occur until mid
September, and there seems to be only one immature growth phase based on observation.

E. sinensis usually reaches sexual maturation in about two years in rivers or

lakes! ® ' but this maturity age was shortened to be about one year for female crabs in the

present study. Such precocity of the species is a general phenomenon under pond cultured

[7,

conditions! ™ '*!. T he precocity may result from better food availability, higher water temper-

ature, and more intensive illumination in ponds.
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