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1.1 =

SEHGTE FIEAR B K IR L A AR AL T
Fr B M S T T S5 W DO I R A, A T
45 31°73" JRZ 121°40" b3 KR AT SR
1.2 SSI##

Sy R A G R L R g T T
ML AR Z G o 5 R 5 S v I S e HE
WA IE W, & 3 NER, 6 LI
Bk 2 333 m® (SNBSS B I FHEHES , 24 e ] —
T B [a)— K IR K . By i et 55 4, S8 Foh
AIFEHEK 1, Ry A SRR A
1.3 gt

S AT SN TE K (A 4) s FR IR, i
ANHENE IS (B 24) JEEHE (C 4) . IKEY)
AR (Elodea nunallii) SR AE 10 G PU & , 48 1%
TRABSE A b Ty, b 38 v ] 7K A R 1 b % R 7 7K
TK A K8 W 7K 46 A= (Alternanthera philoxeroides ) , Fi
BATITHEREDE , 99 29 i IS T AR 50% o 525
NEAR A 5 M2 HE R AT BR 2 ) AR 77 1) 2 0
REAE W RIK = R BENE , 2450 NP K JT&K
AP IEPERA YRR TR . B IE1E B
W1, PR IETES) BT i 1 JE AL 20
kg BEFRARHAE Y K A A SR AL BB FRICR
SEE M 2016 426 A 1 HE 2016 410 A 30 Hik
150 I, Xt K S bm AT

JIT A R BRI IE DX 1 o, oAt H 48 BEAR )
PREF—5 5 H M), & 808 0. 005 g/
RHRZIAR 5. 25 kg, S5t IE /K ALAHR] , 22 1175 R
IKAEAE , RAFHTE FR 2 7 b 3 1 50%

x1 EHEOMIENHERER

Tab.1 Average amount of fertilizer applied to

SR 4 f AR TR G M 4 KRR S IROL R iy
1.0 LAESR/KAE . TR #E /K 2 00 Ji [ 4 A
RARTKIEIK o FH L i A7 DL B 3 R /K g R AR K
o KR (T) #1175 % % ( dissolved oxygen, DO) [
YSISSOA ffi#5 X% E A B 7 , pH 2R ] pHSJ-
3F AUSEYG = pH R FE I E . HA K BT 46 bR A
D73 359 2 HECORORI I 7K W 43 53k ) (565 1
F) Y b5 4 5 ( Chemical oxygen demand )
EraRER A (COD,, ) ; EM i (total phosphorus, TP)
FIgsmR R (POL™-P) AR BB/ b s A
(total nitrogen, TN) Flieh i R B 481k 25 Sh 4306t
JEVE IR ER (NO; -N) SR F 42 Ah 3 6ot B 1255 0
fifEREh (NO, -N) FI N-(1-Z54) -2 ot %
BEASA (NH, -N) FH A0 F R0 B s S il B2
EDTA {2 1 5 45 56 S 0 B 58 1 73 Ar Iy b H 4 550
WL CaCO, FoRMEFE, M4 ER a FINE 4368
JE ¥ (chlorophyll a, Chi.a)
L5 Sitsth

FI A E AR TE Excel h4ETt, 311 SPSS 20.0
1 OriginPro 9. 1 47 5K R J7 22 73 Hr F R 26
Hro

2 4

2.1 LWitER.BENE

SR A ZE IS, X 19 2 1t 9 A A e R
AP M A A R AT ST, 3 o %o G R e
HRORH N SR8 U AT 0 B, A5 4 44 2 b 37 ) A A
T AL F A B2 R (K 2) o

F2 MERIEFELEHASRENR S
Tab.2 Inputted nitrogen and phosphorus contents
in the pond by feeding and fertilizing

A/ (kg/hm? ) B A/ (kg/bn? )
fb 3 Nitrogen input Phosphorus input

Treament fikp  JER RUREE IR R BN

each pond kg Feed Fertilizer  Total Feed Fertilizer  Total
Kb F 5H20H 6H7H 7H6H 9HI15H B 101.1 0.8 101.9 64.6 2.8 67.4
Treatment ~ 20th May 7th June 6th July 15th Sept C 101.1 5.6 106.7 64.6 19.6 84.2
B 20 0 0 0
C 20 40 40 40

1.4 RESHHE

ST A, 5] RAL WK, FERAE 9 U, Rkt
76800 ~9:30 JEFT. 7ETbYEIUH LA 1.0
m 4k 30 em PRALASRAEHZK 1.0 L, [/ — b 4r

2.2 HEBEFHIE

ATt b % 4 8 S 5 R 1635 kg, it 2tk
WEL D o8 1680 kg, PRALTIE 2 A 2%
(P>0.05), %3,
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Tab.3 Harvested production of juvenile crab from different treatment groups

b B/ kg i/ kg 4 A/ % LEE N
Treatment Total production Single production Recovery rate Coefficient of variation
B 1 635 545 £29* 35 0.05
C 1 680 560 +40* 36 0.07

2.3 MIEMEIERETL

TR BRI (T) AR R 19,1 ~30.3
C,H 6—8 A /KRFFS T, 9—10 H K
T Bt 25 A AR T 28 R K U R 4 &) 2 it
JEMKIRZE BN (E 1) o DO 48R4y 1 [ I
T 5.0 mg/L, /K JEFNTH 41 4 i 3 DO Ik sl il
K. KR DO 25 & F P 4L 4h B v I (P <
0.05) , AHENE I DO 1 2 = F i ALy 3k (P <

0.05, LK 2.,
32 ——A =B —C

28
24

20

JKiR/°C Water temperature

16
6.116.267.117.268.118.269.119.2610.11
I8 Time

1 FELEAMIEKEHTNIE
Fig.1 The change of mean water temperature
in different treatment groups

10
BB m(C

a oA

DO/ (mg/L)

(-5. 116.267.117.268.118.269.119. 26 10. 11
I Time
B2 AELEBAZEHTUHNS
Fig.2 The change of mean dissolved oxygen in
different treatment groups
[ B 5 AN [N 7 BER 7R [ — I (] AR ) Ak B i) 22 S 2 3%
(P<0.05)
The different letters indicated significant levels among the different

treatments from the same measured date

2.4 LSRRI
pH JE SO B 715 ~7. 98, 556 ISR
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AN TF R a3 K VR R P 2H 40 B8 b % pH G i
FXEF(P>0.05), WL 3, SO R AR 0 B R
0.023 ~0. 195 mg/L, 1% 2H %) 8% il I 5 i i 1) 52
Je TR T PR Rr e T R e, it IS it I B
B 4 2 v T ARt A % (P < 0. 05) , KR AE SR
SR 9—10 3 ST B 3 = T 414

JE(P<0.05), 0L 4,
8.4
oA =B =mC
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Fig.3 The change of pH in the different

treatment groups
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Fig.4 The change of total hardness in the

different treatment groups
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Tab.4 Comparison of water quality factors among the different treatment groups
WH Qb3 6 11 H 6 126 H 7HI11H 7H2H
Ttem Treatment 11th June 26th June 11th July 26th July
A 1.032" 1.037" 1.083° 1.036"
TN/ (mg/L) B 1.034 £0.003" 1.044 £0. 003" 1.083 +0.002° 1.037 +0.002"
C 1.049 +0.002° 1.048 +0.005° 1.085 £0.001° 1.045 +0.002°
A 0.083" 0.084® 0.084" 0.089*
NH," -N/(mg/L) B 0.082 +0.000" 0.086 +0.001° 0.084 £0.001" 0.086 +0.002*
C 0.088 0. 002" 0.087 +0.001° 0.087 £0.002° 0.086 +0.000*
A 0.013" 0.013* 0.013" 0.010°
NO; -N/(mg/L) B 0.013 £0.004" 0.011 £0.000° 0.012 £0.001" 0.009 +0.000°
C 0.054 0. 127° 0.013 £0.02" 0.017 £0.01° 0.010 +0.004*
A 0.003" 0.010* 0.007° 0.005*
NO; -N/(mg/L) B 0.003 £0.001" 0.007 +0. 000" 0.004 +0.000" 0.004 +0. 000"
C 0.005 £0.001° 0.006 +0.002" 0.004 +0.000" 0.004 0. 005"
A 0.068° 0.094* 0.085" 0.07¢
TP/ (mg/L) B 0.094 £0.001" 0.085 +0.000" 0.087 £0.003" 0.076 +0.002"
C 0.128 0. 005" 0.093 +0.002° 0.095 +0. 000" 0.082 +0.005°
A 0.023" 0.029° 0.027° 0.024"
PO; ™ -P/(mg/L) B 0.026 +0.001* 0.027 +0.002* 0.024 £0.001" 0.024 £0.001"
C 0.032 0. 005" 0.028 +0.001° 0.027 £0. 003" 0.035 +0.002°
A 0.09* 0.024° 0.048° 0.021"
Chl. a/(mg/L) B 0.012 0. 003" 0.004 +0.000" 0.027 £0.001" 0.026 0. 005"
C 0.017 £0. 007" 0.023 +0.007* 0.048 £0.022° 0.039 +0.010°
A 6.63° 7.17° 7.36% 8.15°
0Dy, B 7.01 £0.12" 7.23 +0.05° 7.25 +0.10" 9.02 +0. 24"
/(mg/L)
C 10.01 £016° 7.18 +0.11° 7.27 £0.10* 9.97 +0.17°
WH Qb3 8 HI11H 8 26 H 9H11H 9 H26H 10H11H
Ttem Treatment 11th Aug 26th Aug 11th Sept 26th Sept 11th Oct
A 1.046" 1.037¢ 1.004* 1.006* 1.000*
TN/ (mg/L) B 1.052 £0.002ab  1.042 +0.003*  0.991 £0.009"  1.017 £0.003"*  1.007 =0.003"
C 1.048 £0.003"  1.047 £0.010°  0.986 +0.003"  1.023 £0.020*  1.014 +0.004"
A 0.084° 0.084° 0.082" 0.085" 0.091°
NH," -N/(mg/L) B 0.084 £0.000°  0.085 +0.000*  0.084 +0.003*  0.088 £0.001°  0.097 =0.005"
C 0.084 £0.000°  0.084 +£0.000°  0.085 +0.004*  0.090 £0.005"  0.098 +0.003"
A 0.010° 0.010° 0.012° 0.012° 0.018"
NO; -N/(mg/L) B 0.010 £0.000°  0.010 £0.000*  0.013 +0.002°  0.012 £0.002*  0.027 =0.002*
C 0.010 £0.000°  0.010 £0.001*  0.012 +0.010°  0.014 £0.01*  0.029 =0. 006"
A 0.007° 0.007° 0.008* 0.008* 0.003"
NO; -N/(mg/L) B 0.005 +£0.000®  0.003 £0.000®  0.003 £0.000®  0.005 £0.000®  0.003 +0.002"
C 0.005 +0.002>  0.003 £0.001"  0.003 £0.000"  0.004 £0.000>  0.005 =0.000*
A 0.066" 0.070" 0.068" 0.062° 0.068°
TP/ (mg/L) B 0.068 +0.003>  0.070 £0.001®  0.068 +0.001">  0.064 +0.001>  0.080 +0.001"
C 0.080 £0.002°  0.080 £0.001*  0.072 +0.001°  0.079 £0.001°  0.088 +0.001*
A 0.026" 0.023" 0.026" 0.024" 0.027*
PO; ™ -P/(mg/L) B 0.026 +0.000>  0.023 £0.000®  0.023 £0.000"  0.024 +0.000>  0.028 +0.004*
C 0.035 £0.000°  0.028 £0.001*  0.031 £0.003*  0.026 £0.001*  0.029 +0. 006"
A 0.024° 0.052° 0.104* 0. 106* 0.155"
Chl. a/(mg/L) B 0.022 +0.013>  0.061 £0.016a® 0.101 £0.001°  0.131 £0.025"  0.237 =0.037"
C 0.044 £0.011°  0.099 +£0.033*  0.112+0.054*  0.133 £0.028"  0.321 £0.069"
A 9.66" 10.13° 9.54* 9.09" 9.05"
CODy;,/ (mg/L) B 10.91 0. 14° 10.58 0. 13° 9.59 +0. 16" 10.15 £0.18° 10.89 £0.25¢
C 11.01 £0.25° 10.60 =0. 10° 9.57 +0.11° 10.30 £0.21° 10.94 +0.22°

TE : FIFVEER S ARG PR 7R [ — I (] AN [ Ak B W) 22 57 8 3% (P < 0. 05)

Notes ; The different letters indicated significant levels among the different treatments from the same measured date
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2.5.1 EFHBITRL

TN A5 AL 4 0. 986 ~ 1. 085 mg/L, #4524
TG B AR B, 5236 0 1] 9 2 &) 88 b 3 R
Syifa] TN 2253 AR (P >0.05,%4), NH,-N
ERE EE B R Horh o I AR S
NH, -N &2 & T A i % (P <0.05) . HiAth
IF ] 79 20 %)) 2% i % NH,-N G B 2% 22 5% (P >
0.05,3%4) . NO, -N S FH 5 W W2 7wk .
WYEREIE S NO, -N I 2 & F AN HE b % (P <
0.05) . HAth B[] 75 21 &)y 8 3l % NO, -N Jo I 2%
25 (P>0.05) . FRFEAM 10 F K NO, -N &
FHRT WAL B YE (P <0.05,% 4), NO, -N
()78 Ak 75 L 24 0. 003 ~ 0. 010 mg/L, F 7K U5
NO; -N &2 5 T4 B % (P < 0. 05) , jii JIE
WyELE6 A 11 HF110 A 11 H NO; -N BE & T
ANHEAE I (P <0.05) o At 5] B2 9 20 41y 8 1t
B NOy -N LR E2ZE5H(P>0.05), TP L
FEI24 0.06 ~0. 128 mg/L, F-FEIH F1 PO, -P K
R—Sota ., PO, -P AR {L{L B # K 0. 023 ~
0.035 mg/L, Hojiti JE L 38 PO, -P &/ T A
it Nt 35 A K I (P <0.05) , WK 4

2.5.2 EEFMEREL

Chl. a {72 ALIEE 7 0. 004 ~0.321 mg/L,H
Bifi 77 B ) ] A 5 W 2 T S (2 4) o Hiit
NESIE Chi. a f2 25 /5 T A5 il A st 3% A K I (P <
0.05),6 N7 A LA/KIERZE & T WAL
B (P <0.05)
2.5.3 HHLIEYAEREL

COD,, A fk i il Sk 6. 63 ~11.01 mg/L; B4l
HEEES RS I TR R (R 4) .
I it AT S ) P CODy, 2 25 i T A it A vl
JE(P <0.05) , HAh I 7] 95 21 4) & w4 COD,,, JC
WEXEF(P>0.05), FHHPEFH(9—10 ) K
5 COD,, BEML T P 4 8% (P <0.05) , I
*4.
2.6 KERIERHEBRENEESTE

R A3 75 5 ) 09 SR A B[] 118 7228 £ 5% 7K U5 R 4
B K B bR e T R i 5 15t , Joig gk
T (1L Sa) b S A Jita T s 3 (1] Sb) it AL b 3%
(Bl Sc) ¥ul Aoy i 3 AR5 X AR R8I (6 H
Mo H) HEERFEM (7T—8 ) LKA TR AR
W10 FJy) o HhE s r K A B —
FE M ZE T PERHIE

8.11 \] 8.11 ‘|
8.26 —] 8.26 J

7.26 7.26

7.11 7.11

6. 26 —l 6. 26 |
9. 26 9. 26

9.11 9.11

6.11 6.11 J
10.11 10. 11

(a) (b)

8.11 _]

8. 26 —]

7.26

7.11

6. 26 J

9. 26 F

9.11

6. 11
10. 11

(c)

B S IkBustRE B RERES T

Fig.5 Time scale cluster analysis of water quality indexes

http: //www. shhydxxb. com



6 34 ik 55, A AL XS A I IR A K B R AR AR S 889

3 e

3.1 FHALEBIEFEER L

FEHMIE N P & F b A WL I PTIR %
T AN A FR A 20N B 1l 55 8 B, (R S8 95
AR AR it A — L2 5 ) R 0 2 Y 3R YT . T
ST 8 3k 7 o A L A A W R A i
FEBRE EFRI AR IS K U5 A R R S Y
TR B b 2 K FRBE BT 11 T b o, TT7 A 28000 3 )
B FRBRR AR T G bRofe . 45 SRR, KB Y
SVAIK IR DU T4 B8 s 3 (32 4) , T 0 A 3t
TP L A [ 4R R b B0 R AN T
1 000 kg/hm?) Rt iE 3 N P & F7Eh & & 57
PRI LTS YeAE AR IR T HE A s (% 4) , I ik
3 3t Fe /K FRBE BT 1 T ) b pmve ™, FLK BB
TR I AR IR G o 15 B S 1 ] KR K
J B LA A B Ao, A 43 0 &0y 8 b 37 K
JF s AN BB . R 2 B, e A -5 A it JES e 3
FREEA G 5 | PR R REOOR A B
FEFER(F3) o X FRUIRHEAE I A P i
LTI e A 5 ) T W, L A A /K R AG F ita JES
W WA N P i 2R (% 2),id
% N P B 22 5 M) il A ot 348 7K J5 2% Ak 1 o % R
Fo A EH IR B, R R AE ) 8 X o 3
KPR NP IR B 2R K AR N
ST KGR & 1 B P S R T X
ARSI AL 2 s TN KR 43 B ] AR A
FHES ML TP F1 PO, -P B3 & T At
HELI 25 A —3 . WANG 2 FFe i, 3%
5 T SR AR AR L R K 7 Sl I A i
YIVIA WURAAAE , HAE D REAE — 2 B2 A
AT HUAEAE FARAR , PR aH 7 45 I 5 ) ek 3 A,
Tl KRR AR M G AL . 2R e A i
Z N P BUEFHAREVL ST I, Horh— 343 T 12
KT R AT s N P B FR 0 R, I3 —h
SYI TR T S R B A, DU T i R i B NP ]
SZAKAATREE B0 43 it AR 1t 99 A A 7 A R
U, S8 107 35 40 A K ST S8 JE TG 0 T e 30
SR, AR S UURE LA N P i Ba
7] s 8 2 (P IR 5 DR 4 A LA A0 AR S i, A4k
HAAAR At I Kk R B NP T A SR
WK B RGRE

3.2 HEREXT 4h 8 it 3 K JiR E F 0 K TR ER S 1 8
i

S v 40 S 3 Tt 9 114 K A Ak 32 2 5|
PE AR L B 4 HE K 9 TR B 1) Ak T 8 2
Y ARSI Al R T il AT AN 4 ) 4l 3 K
TR pH A SRR K IR T A K Y
SR PR 22 1) Vi K Y R S R T
1 ~35 C 4 T m A" S0 R0 K8 6 2
YA TS Th 2R 4h B K A pH N
e, BRI SSIE, F) T4 IE R K

FEFEI ], It DO G T A it JE
B, BRG] AE K, 240 3 DO T
Bath, xFIE G S Rt K & DO R
WA B KRG 1 I 8 T Ay K A G R T A B A0
WY N P EFRITE, Wi R T A ALY
S ARl DO R, ABFSE B 375
I i) 4 K WL R e TR, S SR Al 5 1 DO
TR KRR K iR DO B A 5 A
Z U R AT R U i S B S
DO TR DR MR T T B DO X
T P e AN S

ARG S BN, e 2 3 R o D g TN
NH, -N, NO, -N fl NO; -N & & J} g5, i 3%
£ BF 5y e W K MR JIE 23 412 i K 1R NH,-N Rl
NO; -N iU FF 5 FE7E 3 K ik 5 g e — J& )
BT R TR o PRI 7 G e I 3 o 114 4
SR b G AE 43 5| RS T R A WL R R
DO T, it — 51 E A HLE M R 47 2k
NH, -N #1 NO, -N'*, NO, -N F &[] ihif 32 1) i
S pHPY s pH g 7 ~ 9, K3 30 °C it
WalER Y . NO; N AR E Hig EE K. )
Gyt K Sy PR A RE T EAFE R B,
WAL TN (NH, -N | NO, -N Hl NO; -N Ki4r
o IV G 3 25 5, X R W AT S o T o ek
BRI IR IR 22 B RR T NH N ]
it S e 17K H NO, -N i NO; -N Al fb g 1k
PRI BEAT IR . I 25 57 92 I ) F) O A 40
TR 5 T B R 40 8 A AR
WHHE R 1R, B 3R 5 S ) 4 B 0 g TN
NH, -N, NO, -N I NO; -N ' % 7} &, H M 75 57
B G A B ST N T 4 S Sk R R
.,
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AWFGEAGH, HEAE T I TP PO; ™ -P I
Chi. a By it BET RS . bIh N P EZRIET
WC A SRR S ) R AT T 7 A O AR Sty
95 ZHL b 3 DA I A 3 2 B A R T R, 15
Wi fEst 3 TP PO -P 1 Chl. a & B KR 55
TR . AR B R B, by N 3
TR TR A ISR FLE W B HEIE xR
SN PILLIE TP A8 A R R R, [
A7 2 F TS e AT S £ 0o B £ A £ 3 57 i
TP Fil PO}~ -P 7 B W22 7 HFSE K W IR
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Preliminary study on the effect of fertilization on the water quality of crab
culture pond

ZHANG Yong"***, MA Xuzhou'?** WANG Ang'***

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China; 2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University ,
Shanghai 201306, China; 3. Shanghai Engineering Research Center of Aquaculture, Shanghai 201306, China; 4. Shanghai

University Knowledge Service Platform, Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding, Shanghai
Ocean University, Shanghat 201306, China)

Abstract; To explore the effect of fertilization on the water quality of juvenile crab culture ponds, a field
experiment was carried out in Chongming, Shanghai from June to October, 2016. Two groups with three
replications each were set: (1) unfertilized group and (2) fertilized group. Water temperature (T) , dissolved
oxygen (DO), pH, chemical oxygen demand( COD,,, ), total phosphorus ( TP) , phosphate( PO; -P) , total
nitrogen (TN ), nitrate ( NO, -N), nitrite ( NO, -N), ammonia nitrogen ( NH,”-N) , total hardness and
chlorophyll a( Chl. a) of headwaters were monitored seasonally. The result indicated that water quality in the
ponds had significant seasonal variation. The water quality factors were comparatively steady in June and
September. COD,; and Chl. a increased significantly in July and August, while the DO decreased markedly.
In the end of crab cultivation, most of the water quality factors increased significantly in two groups, but the
total hardness and DO decreased greatly. There was no significant difference in T and pH between headwater
and pond water (P >0.05). DO and NO; -N of headwater were higher than ponds( P <0.05).TP,PO; -P,
Chl. a and total hardness in unfertilized ponds were lower than fertilized ponds( P <0.05). The juvenile crab
ponds after fertilizing would cause temporary increase of of TN, NH, -N,NO, -N, NO, -N and COD,,,. The
study found that the difference of comprehensive benefits of two groups is not obvious. The fertilized group
increased the N and P accumulation in pond and then aggravated the water pollution, having no more benefits
than unfertilized group. Therefore, non-fertilization is more suitable for ecological cultivation.

Key words: juvenile crab; ecological farming; fertilization; water quality regulation
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