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Abstract: Some biological aspects of pond�cultured postlarval Er iocheir 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 grow th rate as male crabs. The growth curve of carapace size or body

weight w as fit ted well by a logist ic equat ion. Sex rat io at each sampling t ime did not differ significant ly from the�

oretic value of 1�1( Chi�square test, p> 0. 10) . Puberty molt of most females w as observed in mid�September, and

the size of females at sexual maturity ranged from 26. 2 to 49. 8mm in carapace length, wh ile the immature fe�

males were 26. 0 � 41. 2mm in carapace length.
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T he Chinese mitten crab ( Er iocheir sinensis H. Milne�Edw ards) is indigenously dis�
t ributed in the low�lying areas of northern China to as far south as Fujian Province

[ 1]
. In

1912, this crab w as accidentally transported to a t ributary of the Weser River in Germany[ 2] ,

w here it spreads in a few decades across northern Europe and into the Mediterranean
[ 3]

. In

North America, it was f irst found in the Great Lakes in 1965[ 4] , and w ell established in the

Northeastern Pacif ic
[ 5]

.

T he crab has been considered as a pest in w estern countries, because it interferes w ith

net and trap fisheries and may damage riverbanks due to burrow ing
[ 1, 6]

. However, it is a del�
icacy and of commercial importance in China. T he 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 net�enclosures[ 7~ 12] .

T here is lim ited information on f ishery biology of the crab, especially on the growth.

Panning[ 2] and Kamps[ 6] reported some aspects of its biology. Recently, Cao et al. [ 7] and

Zhang et al.
[ 12]

reported basic data on survival and mean size of juveniles reared under differ�
ent conditions. T he present study mainly deals w ith postlarval surv ival, g row th, sex ratio and

maturat ion, and its aim is to provide a basis for population control and f ishery management.
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1 � Materials andMethods

T he experimental pond, near the Bao� an Lake( 114�43�E, 30�15�N) in Hubei Province

covers 2330m2, Mean w ater depth of the pond ranged 1. 0 � 1. 2m, and dissolved oxygen,

6. 8 � 7. 3mg�L - 1. 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 w ere stocked in

the pond on June 20, 1993. From June to November, the crabs w ere fed on a m ix ture of mol�
luscs and small�sized fish, and the total amounts of molluscs and fish fed weighed 810kg and

190kg, respect ively.

Sampling w as made monthly w ith two trap nets( 4- mm stretched mesh) . A vernier

caliper was used to take linear measurements of all crabs ( to the nearest 0. 1mm) . Carapace

length w as measured f rom the anterior edge to the posterior edge of the carapace through the

mid�dorsal line. Carapace w idth w as 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 w ere sexed.

The regression relationships betw een body w eight and carapace leng th or carapace

w idth were compared by analysis of covariance ( ANCOVA) to examine the dif ference be�

tw een sexes and among months. T�test w as used to compare the mean individual size be�
tw een sexes of each sampling t ime, and chi�square test used to assess the fitness of the ob�
served sex rat ios versus the theoret ic value of 1�1. Results w ere reg arded significant when

p< 0. 05. All statist ical analyses w ere 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

w ere caught from the pond. The survival rate was estimated to be 18. 6% .

2. 2 � Relative growth

For both length�weight and w idth�weight relationships, there w as no signif icant differ�
ence in intercepts ( ANCOVA, p> 0. 05) and slopes ( ANCOVA, p> 0. 05) betw een tw o sex�
es at each sampling t ime, so that a single regression line is suf ficient to describe the monthly

relat ionships 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) dif fered signif icantly among months.

For the length�width relationship, sim ilar results were obtained( Tab. 1) . Sex did not af�

fect the monthly relat ionships, but these relat ionships differed significantly in intercepts a�
mong months(ANCOVA, p< 0. 01) ( F ig . 1c) .

434 水 � � 生 � � 生 � � 物 � � 学 � � 报 � � � � � � � � � � � 25 卷



Fig. 1 � Scatter diagr ams of w eight ag ainst carapace length ( a) or carapace

width ( b) , and the w idth against the length ( c) .

Tab. 1 � Carapace length�weight, carapace width�weight and length�width relationships

for E. sinensis reared in the pond fromJune to November. CL: carapace length(mm) ;

CW: carapace width (mm) ;W: body weight( g)

Month n
Range

of CL

ln W= a+ b ln CL ln W= a+ b ln CW CW= a+ b 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 169 15. 2- 28. 6 - 7. 161 0. 08 2. 891 0. 02 0. 99 - 7. 622 0. 09 2. 937 0. 03 0. 99 0. 49 0. 14 1. 09 0. 01 0. 99

Sep 55 25. 3- 38. 0 - 7. 355 0. 29 2. 995 0. 08 0. 97 - 7. 860 0. 28 3. 042 0. 08 0. 98 1. 10 0. 81 1. 08 0. 03 0. 99

Oct 39 28. 0- 38. 1 - 7. 297 0. 36 2. 998 0. 10 0. 98 - 7. 387 0. 38 2. 916 0. 10 0. 98 - 0. 32 1. 15 1. 12 0. 03 0. 98

Nov 50 26. 6- 42. 4 - 6. 189 0. 34 2. 664 0. 09 0. 97 - 6. 931 0. 36 2. 797 0. 10 0. 97 2. 07 0. 72 1. 04 0. 02 0. 99

All 441 9. 6- 42. 4 - 7. 494 0. 03 3. 021 0. 01 0. 99 - 7. 975 0. 03 3. 068 0. 01 0. 99 0. 37 0. 06 1. 10 0. 00 0. 99

2. 3 � Growth curve

T he g row th data for each sex were given in T ab. 2. At each sampling t ime, there was no

signif icant difference betw een 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)

Due to the lack of significant dif ference betw een sexes in growth rate, the combined
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g row th data ( T ab. 2) w ere used to describe growth curve of the crab. The curve of carapace

length ( CL, mm) or body w eight ( W, g ) w as best f it by a logistic equation( F ig . 2) .

F ig. 2 � The g rowth curves of ( A ) car apace leng th and ( B) body w eight .

Vertical bars representing standard deviation.

2. 4 � Sex ratio and maturation

Sex rat io ( males: females) at each sampling time are given in Tab. 3. T hese sex rat ios

did not dif fer significant ly from the theoret ic value of 1�1 ( Chi�square test , p> 0. 10) . T his

suggested that there w as no sexual select iv ity of mortality in the course of grow th.

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

Sampling date Males( % ) Females( % ) T otal( ind. ) Sex rat io X2� test ( p value)

Jul 1 � 2 48. 6 51. 4 74 1�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 1�0. 95 > 0. 75

Jul 20 � 26 50. 7 49. 3 146 1�0. 97 > 0. 90

Aug 1 � 3 46. 5 53. 5 129 1�1. 15 > 0. 50

Aug 5 � 13 49. 5 50. 5 309 1�1. 02 > 0. 90

Aug 21 � 27 51. 2 48. 8 170 1�0. 95 > 0. 90

Sep 15 � 20 43. 8 56. 3 208 1�1. 29 > 0. 25

Sep 26 47. 3 52. 7 55 1�1. 12 > 0. 55

Oct 21 41. 0 59. 0 39 1�1. 44 > 0. 10

Nov 26 47. 1 52. 9 51 1�1. 13 > 0. 50

All t ime 48. 7 51. 3 1468 1�1. 05 > 0. 75

Puberty molt of most females w as observed in mid�September, ev ident ly because there

w ere greater modif icat ions of the exoskeleton after this molt. T he 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 reddish�or�

ange in color in late November, Of 100 female crabs examined at random , 88% of w hich

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) .
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3 � Discussion

In this study, sex es did not affect the length�weight , w idth�weight and length�w idth re�
g ression equat ions at any sampling t ime. T his was recorded in Pandalus boreal is and P. j or�
dani

[ 13] . However, in Decopods w ith notable dimorphism, such as Nephrop s nor vegicus[ 14] ,

Homar us gammarus
[ 15] and Cancer pagur us [ 16] w ith large chela in males, dif ferent relat ion�

ships ex isted for each sex.

T he growth rate in Crustacea depends on molt increment and intermolt period[ 17] . It

w as not possible to determ ine molt increment in the present study. In one other study on E .

sinensis, molt increment w as reported to be 13. 3 � 26. 2% on the size range of 21 � 63 mm

in carapace w idth, and the percentage increment deceased w ith size
[ 6]

.

In Crustacea, post larval grow th typically consists of one or more immature growth phas�
es and rarely more than one mature phase. The end of the f inal immature phase is marked by

puberty molt
[ 17]

. In this study, the puberty molt for most females did not occur unt il mid�
September, and there seems to be only one immature grow th phase based on observat ion.

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

lakes[ 8~ 10] , but this maturity age w as 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
condit ions[ 7, 12] . T he precocity may result f rom bet ter food availability, higher w ater temper�
ature, and more intensive illuminat ion in ponds.
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池养条件下中华绒螯蟹的若干生物学特征

张堂林 � 李钟杰
(中国科学院水生生物研究所,武汉 430072)

摘要:开展中华绒螯蟹( Er iocheir sinensis )生物学研究, 对指导养殖具有重要意义。1993 年 6 月 20 日购

于上海市崇明县的仔蟹放养于湖北省保安湖渔场的一个试验塘 ( 2330m2 ) , 每天投喂小杂鱼和螺蚌肉。

在试验期间,河蟹成活率为 18. 6%。协方差分析表明, 性别对各月体重与壳长、体重与壳宽及壳宽与壳

长回归方程的截距和斜率均无显著影响( p> 0. 05) ; 但是, 两性数据混合后的不同月份间回归方程的截

距却有显著差异( p< 0. 01)。在每次取样时, 雄蟹与雌蟹的壳长、壳宽及体重均不存在显著差异 ( p>

0. 05) ,这表明雄蟹与雌蟹可能具有相同的生长率。在各次取样时统计的性比(雄�雌)均无异于理论值

1�1( X2 检验, p> 0. 10)。在九月中旬发现大部分雌蟹开始青春期蜕壳, 在 11 月下旬雌蟹性成熟比例为

88% ,性成熟雌蟹壳长变幅为 26. 2� 49. 8mm,均值为 34. 1mm。

关键词:中华绒螯蟹; 成活率;生长; 性比;性成熟; 池塘
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