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TEE 11 R K ™ I 00 Bl A5 AR AL 4 A b
VER ST 45530 T1 T2 T3 1 T4, 1H FLC
1.50 ~1.94 hm® AR s pg I E 7 4R 76 4,
Y5 B AN E RN 25 K VR, 18 WS, i) A 5 5 it
Il v R o R R 2 BlOK B K R 55 Y
h60% , Horpa i b 1/3 iR 273, 3 A9
BTGB TS TL T2 T3 F1 T4 B9 20 51K
15 690 .12 375 .16 240 F1 26 344 W ¥ {k i &
M16.53 g, SEIe T BRI 2 A7 0y, 11 H A
Wl FRAE A R K AL AR FF 1.3 my, o] 88 AN [H]
AR B BRI AN, 8 H A R RS
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HI T IR 58 S50t 3 (T1 ~ T4) JEAR I H AT
W(CKTFTE) |, Y8R R 3, K R X 1 —,
R AR Hb 2R 7K RN T 7K W 4 AR RLSE ) (HI/T 91—
2002 ) ,4 AN S50 b SR AE St 67 43 A A L K
AT EL AT 78] B 20530 1t 3% 2 100 A R S /K i b
B A2 K U5 R AR i A B B AE UK O 4351 F
2019 45 .8 H.9 AR 11 A aj4 R4E 1 Ik
IKEE BRRCR LR [R] O 1 7F 9:00 ~ 1100, fif H
2.5 LRIKEAE/KIA K 0.5 m kb REEKEE, IEXF
IKREEAT [ 22 , BT A K4S I ORI A4 3R 6 IR
A7, KRR ARG, 37 R 8] 52 56 % 56 A 2R 17 4d
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(NH, -N) | S8 (TP) (S5 REH (CODy, ) (4%
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5009. 87—2016) fulde} hok &5 (I o 75 v (GB/T
6432—1994 ) F1 ]} o S8k 1 0 5 Tk (GB/T
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2.2 ETHiATNFETERE

FA 3R s G AT 95 58 45 f VAR 5 i S 4k
A KT FRFHHUR BKAR A B AT (P ) RIS
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Tab.1 Water quality monitoring data of ponds
BRI A H5EZ a B R R R A HA PRy
Time Site pH DO/(mg/L)  Chl.a/(mg/L)  CODy,/(mg/L) TN/(mg/L)  NH, -N/(mg/L)  TP/(mg/L)
TT  6.15" 5.85 2.979£0.100 8.892 +0.085" 3.728 £0.024* 0.566 +0.002 0.382 +0.004 *
T 6.22¢ 5.35 4.424 £1.950 10.469 £0.084*  8.353 +0.020" 2.197 £0.024* 0.383 +0.003 *
?V[f)l’ ™ 630" 4.19" 4.468 £0.990 10.367 £0.124* 5.793 £0.039" 0.981 £0.006 0.236 +0.004 *
T4  6.33% 4.20" 8.992+£2.450 8.418 +0.131" 5.839+0.019" 0.535+0.001 0.310 +0.003 *
WS  6.40° 3.56 " 4.077 £0.580 2.370 £0.078 5.704 £0.052* 0.534 £0.003 0.147 £0.002
T1 7.18 4.30" 24.532 +1.040 8.065+0.173*  0.886 £0.010 0.110 £0.016  0.226 +0.003 *
T 7.28 4.45" 25.228 £2.480  8.441 +0.074*  0.568 £0.008 0.099 +0.016  0.260 +0.000 *
Aiflst ™ 7.39 4.75" 18.248 +0.920  8.510£0.057*  0.989 +0.012 0.080 £0.019  0.446 +0.002 *
T4  7.38 3.60" 7.737+£3.510  8.129£0.169*  0.503 +0.018 0.101 £0.013  0.147 £0.001
ws 7.14 4.56" 10.693 +1.060  5.025 +0.063 2.324 +0.019* 0.120 £0.008 0.210 +0.004 *
TI  6.69 7.16 83.838 £5.310  8.341 +0.148" 1.403 +£0.016™ 0.118 +£0.001  0.207 +0.002 *
T 7.03 8.31 64.015 +£12.900 9.463 £0.501*  0.604 +£0.020 0.209 £0.001 0.228 +0.004 *
Sepgteiber T3  6.86 5.54 13.238 £0.270  8.630 £0.021*  0.682 £0.015 0.099 £0.004 0.302 +0.007 *
T4 6.84 6.41 25.797 +4.100  8.563 +0.093*  1.124 +£0.008 * 0.305+0.004 0.150 +0.007
WS 6.78 6.08 11.646 £1.200 3.612 +0.163 1.492 +0.019* 0.115+0.001 0.086 +0.004
TT 7.94 6.78 103.835 +2.410  7.574+0.099" 1.872+0.009* 0.172+0.005 0.168 +0.000
T  8.20 8.20 105.168 £5.700  8.425 £0.094* 1.622+0.009* 0.062 £0.006 0.128 +0.002
N(}vler?ber ™ 7.59 4.10" 31.687 £3.610 8.261 +0.050* 1.593 £0.007* 0.053 £0.003 0.106 +0.005
T4 7.87 7.02 6.314 £2.220 8.869+0.123" 1.031 £0.013* 0.501 £0.003 0.106 +0.002
WS 8.20 7.94 4.819+1.190 3.430 +0.078 1.641 £0.001* 0.069 +0.008 0.091 +0.004
i
Stzjnd/frd 6.5~8.5 5.00 - 6 1.0 1.0 0.2
TE: 7 3R A M 2K WK K Bubs R
Notes: “ # "indicate that the value exceeds the limit of surface water quality Il standards.
*2 FEZETFESHENE
Tab.2 Value of aquaculture capacity evaluation parameters
PEA I He BE K - WRHIFEARRC SUVRRHERRO NEEEY ¢
= A Area/ Background mass Depth of AR K % Phosphorus Emission mass Pollutant
Pond hm? concentration /IR retention concentration of production
of phosphorus/( mg/L) water/m coefficient/%  phosphorus/ ( mg/L) coefficient/ ( kg/t)
Tl 1.867 0.133 1.3 7 50 0.2 0.472
T2 1.500 0.133 1.3 7 50 0.2 0.472
T3 1.933 0.133 1.3 7 50 0.2 0.472
T4 1.747 0.133 1.3 7 50 0.2 0.472
x3 ETHHRAMBELESFETEME
Tab.3 Assessment of carrying capacity of pond based on the load of phosphorus
Z¥ Parameter
W shRe Rt EBRREESE RERRIESE  ENeIEA R HHS AR HUGREWE  AMEM W
5 Actual Actual Average Carrying Carrying Theoretical Difference Increase
Pond yield/ density/ body mass of capacity/ capacity/ density/ value/ ration/
kg (H/hm*) crab/ (g/H) kg R ( H/hm?) kg %
Tl 2 480 560 215.65 4835 22422 12 012 2355 94.96
T2 1 950 550 211.96 3 894 18 373 12 249 1 944 99.69
T3 2 550 560 214.29 5035 23 498 12 154 2 485 97.45
T4 2 840 1 005 155.19 4 546 29 292 16 770 1 706 60.07

2.3 EFRIHRENFESREE
Nl 3 BT RT 1 i, i 4 b g
PRHRL A HOR 5 BB N, 7. 25% 5

N A 8. 78% ; FCR HUS2 50 Mo 3 7 44 {H 2. 23, n
AT T CGRAR ML IE I7 51K HECESR ) (SC/T

9101—2007) AL E S R HR AR HED 3.0 meg/L
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AR T Z oK IR X, 522 (i L
KRB K HETR 25K ) (DB 33/453—2006 )
HHEATR KK IR — e, S U 1. S mg/L,
AR IEAR I A5 S PR O

BT RHFAME R TR A A AR R S
Fi7n, T1T2 T3 1 T4 75 1 A SR 58 Ji 3 N 1) 97 5

ZEEN 0 17 558 .14 148 18 424 F121 915
25Oy U - Py T o FLAR B P T i R 4y
74 3 7862 999 3 948 13 401 kg ,T1 T2 il T3
FRFH LB R 65% AeAy , vl f 3 R, 1 T4 5%
A L =ik 83.50% , HRE#E T/ R 57 o

x4 EHRARBSERETENRIRRE

Tab.4 Contents of N and P in feeds and feed volume of different stages

K Feed N pro | THUR AL Total feed/kg
Dry matter/% 5 H May 8 H August 9 H September 11 H November
EK Corn 1.09 0.13 45.79 - 155 1 620 3091
VKA A Trash fish 11.01 0.65  23.23 - 630 6510 7875
Akl Commercial feed 6.40 0.42 95.38 4914 12 953 4 051 8 925
5 ETREMNOBEESTFERTERE
Tab.5 Assessment of carrying capacity of pond based on the load of nitrogen
2% Parameter Jh% Pond
T1 T2 T3 T4
A AVFHEEE Nitrogen emission standard/ ( mg/L) 1.5 1.5 1.5 1.5
FHAKIAFR Volume of water/m® 24 267 19 500 25133 22 706
KK EL Times of water changes/ 7 7 7 7
THARLE( & A Nitrogen content of feed/ % 7.25 7.25 7.25 7.25
T 1% 55 & 1 Nitrogen content of crab/ % 8.78 8.78 8.78 8.78
R 2% Feed conversion ratio 2.23 2.23 2.23 2.23
YA T 4{A Average initial body mass of crab/g 19.88 16.73 21.06 8.43
TR AR T4 Average final body mass of crab/g 215.65 211.96 214.29 155.19
A BEIA T & Body mass gain of each crab/g 195.77 195.23 193.23 146.76
S FE 25/ Carrying capacity/ H 17 558 14 148 18 424 21915
HEFEAE 2 Carrying capacity/kg 3786 2 999 3948 3 401
FRIEFR 4 %5 B Theoretical density/ ( H/hm?*) 9 406 9 432 9 530 12 547
SEPRFEF F Actual production/kg 2 480 1 950 2 550 2 840
TRV B 5L bR IR 5 22 {0 Difference value/kg 1 306 1 049 1398 561
12 U] Increase ratio/ % 52.68 53.78 54.83 19.75

3 1hig
3.1 WEFEMENSEFERE

S ) 8 5 B 1 50 B K B B AR 5T, 49 331 A
R 5T i Wk D BRI 6 b, WD A A 2 PR AS
R, Z5 R NOR DA EROK 2K AR HEE S TP
HEC 2SR I, TL T2 (T3 Fil T4 B9 SR 08 245 i A
3894 ~5 035 kg, 5 PR 7 58 2 AN 77 50 25 1 11
50% ~60% , A7 3K 1) 38 37 25 1] 5 4 B HE
TESR, SRR A& 2 999 ~ 3 948 kg, T1 T2 Fi
T3 FRHH LU 2R 65% i n] 3 35 5%, 16 5% L A7)
H50% FiA7 R T4 B SEBRIRGE 5o BRI FE 4%
W1 83.50% , Hfg/b e g, RECT4 HHAD 3
AN 22 S AR B B R R T A B SR R AR
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AN, TA Sk EE PSR T ME R B SR ) B R L
HER IR T% ~10% 24 5 RHE R BL, AR J b o
i F) R L 38 KT AR s o 4 £ 5
AT RESE T3 KK B AU EE AR AR EL, 4 K
7B A 00 225 SR T 0, 9T R 2 K U TN R S
E11K549.20% ~470.44% 1 TP AX T 8 H/Mig#E
B BOK PR T8 ] 7R BB 577

TEIK 7= FR Bt AR v, 4 SR 00 9% B2 A, 0 4
WA A 0 1 B3 2 W5 R B T 725 114 9 0 B
JR T B PR g U T AR R RO
U R T O VB G K A B o PR
FFFIH Dillon-Rigler #5274 Ak 5292 7K $af 0] 8 7% 5 75
HEN 137, SEPRIR AU A BCR RE 21%
AW XK R A A K AR R S
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AR, Ak AE T R R v B ) e R R
Ji:29.25 keg/hm? s FH [ 52 45 5 4 AT AR
WA 30 H/hm® i UK AL kAN 2 Wk
PR BIRTT 2 LA % R SR B 5 P X ] 1) A K
B VB IR DL B SR B K AR K 5T 1) 5 T, TS
ELFRFE RN AE 18 000 H/hm® 724 o KA
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Assessment of carrying capacity of crab culture in freshwater pond based on
nitrogen and phosphorus load

LAN Yan, YU Jinchen, LIU Yilin, ZHAO Xu, CHU Ming, HUANG Hong
(College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China)

Abstract: From May to November 2019, the water quality of four freshwater crab culture ponds (T1, T2, T3
and T4) and river supply sources were monitored, and based on nitrogen and phosphorus load and tailwater
discharge standard, two models were used to estimate the carrying capacity and the optimal stocking density.
The results showed that: During the entire breeding cycle, the TN of the experimental crab ponds within the
surface water quality standard of Class I, and the TP exceeded the standard in the early stage of
aquaculture, and was better than the Class Il water quality standard at the end; according to the phosphorus
emission standard, the carrying capacity of T1, T2, T3 and T4 in a culture cycle is 4 835, 3 894, 5 035 and
4 546 kg, respectively, and the stocking density is 12 012, 12249, 12 154 and 16 770 ind./hm’,
respectively; according to the nitrogen emission standard, the carrying capacity of T1, T2, T3 and T4 in a
culture cycle is 3 786, 2 999, 3 948 and 3 401 kg, respectively, and the stocking density is 9 406, 9 432,
9 530 and 12 547 ind./hm’, respectively, T1, T2, T3 can increase by more than 50% , T4 can only
increase by 19. 75% . Combined with the actual situation, the culture capacity of river crab in the
experimental pond was 2 006 —2 598 kg/hm’, and the cultivation density was 10 229 — 13 296 ind. /hm’;
compared with the phosphorus emission standard, the carrying capacity estimated based on the nitrogen
emission standard is lower, which may be related to the excessive nitrogen content in the water supply of the
aquaculture pond.

Key words: crab; freshwater pond; carrying capacity; water environment; environmental capacity
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