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World DistributionWorld Distribution



Chinese Mitten Crab Chinese Mitten Crab 
Eriocheir sinensisEriocheir sinensis

Carapace 8-10 cm;
BW 100 200 gBW 100-200 g

Only being cultured in 
ChiChina

Only favored by 
Chinese peopleChinese people



Competition for the largest size  and best qualityCrabs identified with laser tag



Geographical Distribution in ChinaGeographical Distribution in Chinag pg p

Liaohe River 
population

Yangtze River 
population

•Fastest growth

population

•Biggest body size

•Most valuable

Ou River 
population



Natural Resources in ChinaNatural Resources in China
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Megalopa ProductionMegalopa ProductionMegalopa ProductionMegalopa Production

637,758 kg  637,758 g
in 2005



Aquaculture ProductionAquaculture Production
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Aquaculture OperationAquaculture Operation
Broodstock 

management
(3-4 months)

Larval rearing 
(20-30 days) Growout

Broodstock selection
(wild or farmed)

Z1

21 24°C Juvenile crab

(3 4 months) (20-30 days) Growout       
(1 or 2 years)

( d o a ed)

Mating(13-15°C)

21-24°C  

Z5

Juvenile crab

Yellow crab 

Berried female 
maintenance over winter

bi t t

Megalopa 
temperature↓

↓

Green crab

ambient temp.
Fertilized eggs incubation

15-20°C

salinity ↓

MarketMarket



Larval Rearing TechniquesLarval Rearing TechniquesLarval Rearing TechniquesLarval Rearing Techniques

Indoor Intensive Outdoor Semi O tdoorIndoor Intensive 
Larviculture

Outdoor Semi-
Extensive Larviculture

Outdoor
“Ecological” Larviculture



E. sinensisE. sinensis Larviculture ModelsLarviculture Models. s e s s. s e s s a v cu tu e ode sa v cu tu e ode s

Indoor Intensive Indoor Intensive Outdoor SemiOutdoor Semi-- Outdoor Outdoor 
LarvicultureLarviculture intensive intensive 

LarvicultureLarviculture
““EcologicalEcological””
LarvicultureLarviculture

PondsPonds concreteconcrete earthenearthen earthenearthen

Size (mSize (m22)) 1212--3030 400400--700700 10,00010,000--15,00015,000

Stocking density Stocking density 
of Z1(ind/mof Z1(ind/m33))

200,000200,000--500,000500,000 20,00020,000--30,00030,000 < 10,000< 10,000
of  Z1(ind/mof  Z1(ind/m ))

Diets for Z1Diets for Z1--Z5Z5 Microalgae, egg yolk, Microalgae, egg yolk, 
ArtemiaArtemia naupliinauplii, , 
frozen rotifer and frozen rotifer and 

Microalgae, soybean Microalgae, soybean 
milk, milk, ArtemiaArtemia naupliinauplii

Microalgae, rotiferMicroalgae, rotifer

copepodcopepod
Diet for Z5Diet for Z5--MM ArtemiaArtemia naupliinauplii, , 

frozen adult frozen adult ArtemiaArtemia
ArtemiaArtemia naupliinauplii, , 
frozen adult frozen adult ArtemiaArtemia

Live rotifer, frozen Live rotifer, frozen 
adult adult ArtemiaArtemia and and 

and copepodand copepod and copepodand copepod copepodcopepod

Antibiotics Antibiotics Yes (occasionally)Yes (occasionally) NoNo NoNo



E. sinensisE. sinensis Larviculture ModelsLarviculture ModelsE. sinensisE. sinensis Larviculture ModelsLarviculture Models
Indoor Intensive Indoor Intensive 
LarvicultureLarviculture

Outdoor SemiOutdoor Semi--
intensive intensive 

Outdoor Outdoor 
““EcologicalEcological””

LarvicultureLarviculture
gg

LarvicutlureLarvicutlure

ProbioticsProbiotics Only in Z1Only in Z1--Z2Z2 YesYes Yes (occasional)Yes (occasional)
Megalopa yieldMegalopa yield 150150--500500 1515--3030 11--7.57.5Megalopa yield Megalopa yield 
(g/m(g/m33))

150150 500500 1515 3030 11 7.57.5

Survival to Survival to 
megalop (%)megalop (%)

1010--1515 55--1010 22--44
g p ( )g p ( )

Cost (RMB/kg Cost (RMB/kg 
megalop)megalop)

600600--12001200 500500--10001000 300300--500500

D ti fD ti f 2222 24 d24 d 2828 30 d30 d 2828 30 d30 dDuration of  Duration of  
larviculturelarviculture

2222--24 days24 days 2828--30 days30 days 2828--30 days30 days

W t t tW t t t 1818 2424 1010 2323 1010 2323Water  temperature Water  temperature 
((°°C)C)

1818--2424 1010--2323 1010--2323



Outdoor Extensive Larviculture

Algae and rotiferAlgae and rotifer 
culture ponds

Fertilizer ponds



Scientific Research on  Mitten Crab Hatchery Techniques Scientific Research on  Mitten Crab Hatchery Techniques 

(Shanghai Ocean University, China /Gent University, Belgium )(Shanghai Ocean University, China /Gent University, Belgium )
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Effect of Dietary PL on GSI/HSI During Effect of Dietary PL on GSI/HSI During 
O M i ( f 3 h f di )O M i ( f 3 h f di )
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Ovary Maturation (after 3 months feeding)Ovary Maturation (after 3 months feeding)
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(1.2%)

Diet3 
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Significant lipid mobilization from hepatopancreas to ovary

Higher dietary PL significantly improve ovary maturationHigher dietary PL significantly improve ovary maturation



Effect of PL on Reproductive PerformanceEffect of PL on Reproductive PerformanceEffect of PL on Reproductive PerformanceEffect of PL on Reproductive Performance

Diet 1 Diet 1 
(0%PL)(0%PL)

Diet 2 Diet 2 
(1.2%PL)(1.2%PL)

Diet 3 Diet 3 
(2.4%PL)(2.4%PL)

Diet 4 Diet 4 
(3.6%PL)(3.6%PL)( % )( % ) ( % )( % ) ( % )( % ) ( % )( % )

Spawning rate (%)Spawning rate (%) 8181 8181 9292 9595
No. of  eggs / female (*10No. of  eggs / female (*1044)) 30.8 30.8 bb 33.9 33.9 bb 39.4 39.4 abab 41.1 41.1 aa

cc bcbc abab aaFecundity (No. of  eggs / g Fecundity (No. of  eggs / g 
female)female)

2957 2957 cc 3312 3312 bcbc 3825 3825 abab 4106 4106 aa

Egg diameter (Egg diameter (μμm)m) 351351 343343 345345 342342

Hatching rate (%)Hatching rate (%) 5454 5555 5151 5050

Egg production and fecundity increase significantlyEgg production and fecundity increase significantly  

with increasing dietary PL 



Effect of dietary HUFA on the HUFA Effect of dietary HUFA on the HUFA 
Content in TissuesContent in TissuesContent in TissuesContent in Tissues
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Significant correlation between dietary  HUFA content and HUFA content 
in hepatopancreas, ovary and eggs

Relatively higher HUFA content in ovary and eggs, indicates certain
HUFA requirement during ovary maturation



Effect of Dietary nEffect of Dietary n--3 HUFA on Larval 3 HUFA on Larval 
Growth and SurvivalGrowth and SurvivalGrowth and Survival Growth and Survival 

TreatmentsTreatments Larval stage Larval stage 
index (LSI)index (LSI)

dry BWdry BW
((μμg)g)

Survival Survival 
(%)(%)

Cumulative Cumulative 
stress index stress index 
(CSI)(CSI)(CSI)(CSI)

ICES 0/ICES 0/-- 5.83 5.83 bcbc 957 957 bb 20.0 20.0 aa 69 69 bb

ICES 30/0.6ICES 30/0.6 5.92 5.92 abab 1203 1203 aa 22.0 22.0 aa 62 62 abab

ICES 50/0.6ICES 50/0.6 5.99 5.99 aa 1203 1203 aa 18.2  18.2  aa 57 57 aa

ControlControl 5.74 5.74 cc 973 973 bb 24.7 24.7 aa 85 85 cc

n-3 HUFA significantly improved LSI, BW and CSI, but did not affect 

survival
Total HUFA level of 17 to 18 mg g-1 dw in rotifers and Artemia  is  

optimum for larvae growth and survival



Cumulative Mortality of Megalopa   Cumulative Mortality of Megalopa   

(transferred from 20(transferred from 20 to 60 g Lto 60 g L--1 1 ))
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Osmotic tolerance of megalopa significantly 

improved with increasing dietary n-3 HUFA levels



Effect of Dietary DHA/EPA ratio on Larval Effect of Dietary DHA/EPA ratio on Larval 
Growth and SurvivalGrowth and SurvivalGrowth and SurvivalGrowth and Survival

Treatment Treatment 
(Rotifers / (Rotifers / ArtemiaArtemia))

LSILSI Dry BW (ug)Dry BW (ug) Survival (%)Survival (%)

0.6        /    0.60.6        /    0.6 5.93 5.93 aa 487 487 bcbc 52.3 52.3 bb

0.6        /     40.6        /     4 5.99 5.99 aa 563 563 abab 61.9 61.9 aa

2 / 0 62 / 0 6 5 935 93 aa 533533 abab 67 567 5 aa2           /    0.62           /    0.6 5.93 5.93 aa 533 533 abab 67.5 67.5 aa

2          /     42          /     4 5.94 5.94 aa 553 553 abab 65.0 65.0 aa

4         /     0.64         /     0.6 5.94 5.94 aa 577 577 abab 65.2 65.2 aa//

4         /      44         /      4 5.93 5.93 aa 613 613 aa 66.5 66.5 aa

ControlControl 5.80 5.80 bb 423 423 cc 50.0 50.0 bb

Larvae continuously receiving diets with lower DHA/EPA ratio had 
significantly lower LSI, survival and BW 

DHA/EPA ratio of 1.2 and 0.3 in rotifers and Artemia  are optimal for 
larvae growth and survival 



Cumulative Mortality of Z5Cumulative Mortality of Z5
(transferred from 20 (transferred from 20 to 50 g Lto 50 g L--1 1 ))
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Osmotic tolerance of Z5 significantly improved   

with increasing dietary DHA/EPA ratio



Feeding Strategy of Zoeal LarvaeFeeding Strategy of Zoeal LarvaeFeeding Strategy of Zoeal LarvaeFeeding Strategy of Zoeal Larvae

Rotifers are ideal food for early larval stages (Z1/Z2)Rotifers are ideal food for early larval stages (Z1/Z2), 
Artemia should be introduced from Z3/Z4 onwards

Optimal rotifer feeding density for Z1 and Z2: 15 and 
20 rotifers/mL with initial Z1 stocking density of 200 / g y
ind./mL

Optimal Artemia density for Z3, Z4 and Z5: 3, 5 and 
8/mL with initial Z3 stocking density of 150 ind./mL



FutureFuture PerspectivesPerspectivesFuture Future PerspectivesPerspectives

Nutritional enhancement ofNutritional enhancement of broodstockbroodstockNutritional enhancement of Nutritional enhancement of broodstockbroodstock
through formulated dry diets through formulated dry diets 

Formulated dry diets for Formulated dry diets for zoealzoeal larvaelarvae

Indoor intensive hatchery technique Indoor intensive hatchery technique y qy q
improvement  improvement  
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