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TR BB X FIK B 4R X AR K R T i AT B 5 , FF 3R KUK, M 3 b
TIRAEVE R EHEATINE o TE 45 R TR, M IE KRR 4R 14:00 ~ 1600 F
15,4:00 ~6:00 Hflf, FHIEZFTILRIERX 10:00 ~16:00 &M iE - T K2
FERENAR, RSB ETRRMAFEREER (P <0.05),14:00 FkZE
{E4 10.4 mg/L;6:00 JR)ZHEMERN 0.2 ~2.5 mg/L, BRK, =R IEH
T,14:00 ETEEMRAZERL/D:6:00 REFMEN 1.2 ~4.9 mg/L, BT
KOCHBERS, E TRBEBREAEFR/ND,14:00 RREEN 3. 4 mg/L;
6:00JR/ZEMHH N 0.6 ~1.0 mg/L, R . BRERR, KEHE KKK
fRERE R TKEMBGX (P <0.05) , T BATE KA B K B 50 X 75 A =
FAREREX, BNK,16:00 TRAFFREALERT ERLL(P<0.05);
6:00F XA Emk = T L XUt B E B E 2 5 (P >0.05) , & RERHR
B A SR MR UK R E R R AE T E , B AR B 4R
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em FIRIE AE N ERE R, WA KXE3 HE6
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B, FIAETE AR LY 4 20% ~40% , K7 H 15 ~
20 em;4 A YIFEFP R X AR M R BT R, |
FRYY M 40% ~50% , 3 A ) 1 i+
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BHERR . BEZKIR B F S K ER AR, BEA &

EEWHE: HZEEKIRITE (2011GA680001 ) Kl FAL PRI AL F 5 IR AR VE I B (nyhyzx07—045 ) 5 il 5 A Rht

Wi H(Y1101)

EERAN: MBS (1989—) , 5B, BLBFFAE, BFFET7 AW . E-mail : dhxlove@ 126. com

BIEEE: DB, E-mail : xzma@ shou. edu. cn

http: //www. shhydxxb. com



134 WA R, 55 TR AR SR T M R 0 i AR RIS 67

KOE,5 ARIAKMTFFE 60 ~70 em;7 A HAIER
FKAL(1.2 m) . FRFES R AR mIEK, R
KALESR K. BR R, KIRFZE 10 CH
TREMRIERL,3 - 6 A s A R LA BE S G
Ak RhE 6 AR 8 AP aERERETER
UERTHAERL B 4544 T, B AR P PR TR, i &
K&, 8 A A LU FEE T B (R i 3 i fim oK 4%
MR, DASh W o R B Ak £ 25 A ARDRLSE
o
1.3 WEHZE

TEFRFA AL XERE 3 4Rt 3, B~ o
B IAER B FE R AL, 40 AR K AR B X (5
m NIOKE) AKEHBERX, 7-9 HEFERFK,
53 XUFI B O R AT 8 R A 7K IR 24 b BRI ,
B E] E Rk 2 b K BRIE]BR R 20 em, 4351130 %€ 7K
T 20.,40.60.80 F1 100 cm ¥ A FI/K IR, 43
ERAER, N0 ~2 Z%, whyE To B B IR ; 58
RNKXAZBR, AS12 ~6 %, Wl NAE B
TR BT R AR, YL RREEES, X J7 0 ~2 4%, b
TR HIR . BXK, FEMGE b T XAb 7 5 ik
HUAHEE 30 m DASRE 3 A5 (K AR B X 55, 00 5
flR, LAT Al 5 XK 5 il B 7K 400 A, T B
6] 6:00 F116:00, [F#53 5 PNKEWE . BiE
£.(DO) Fi7K iR (T) 2y FE 4 e 58 B By YSI—
550A Y fifp SR IS 5E
1.4 HUELE

PR IEHE R A SPSS 11. 5 J Excel #174811
1T

2 HREH

2.1 AEbERBETMKENERTHUARE
HEL
2.1.1  BERMSE KT R A AR BB
i R R , 7K 4 4R X 5 il SR S BORIR
TR R PR BE AN B2 R S K A B
B YRR, 7K SR B DX 95 A 48 2 R IR T K T 4R
XEMARY H. BRMERZR AR,
M TR, B =ik 3] 13.5 mg/L; T
T R R AR, 14 :00 BT R R A
RZERN10.4 mg/L(E1~4), XEERMT
ETFRKBATEBR M ZS, NI AL T #4467
PG, i “RERR”, BELAS T _LIK)Z B R A
TRV, SBERKHBRE”, RIEKH

AR . RIERKEBEBROKIRZ, “REREZE"
AETFKT 40 em 247, EE M BUAERT K 10:00 ~
1600, LB Bt MR 58, L 2 B IR M & =
U ;T 2:00 ~6:00, b FAKZKIBZEE#EF—3K,
B T BB MIERZ A6 ARG B, IRIE
TK AR R EAMRAR ,6:00 7K F 100 em JA#4EH 0.2
mg/L, AR TR il 57 A A T R

KEFEEXBEMALE R TKERGX
(P <0.05),6:00 /K F 24 X IR = il R IME A
2.5 mg/L, WHKEEBZEEB K, FIRESFRF
TK A RE AT LA R 7K o RORE B ik, 3 K A
HIEERR 7 AK KBRS 94 om, AR,
e BN E AR S KAEMEYED T RRA
AT LAE B3 OB BRI TR B 1R 38 M SRR
BRI E T . BER 12:00 ~16:00 KEHE
DK AR JZ 7K IR K B DX W ey , 3 2 PR g A
IRMESE RS K YRR R K E] 90 ~ 100 em, it
BB, B, B R R HA R T HRE R
i , 7K T 40 em, K FRE XK BB R X o

R R RSE S, BB LT KZEKE
ZFBR, ETKERFEEEFBBR, IR
JBAKRC AR B E, TRE B TKIETE, |
SRR, RE KRB REATEEZER
(P>0.05) (1 ~4), “IRERE" ZFIRZET
RIBIE )2 W A EE R R R
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Fig.1 The changes of the DO and water temperature
within 24 hours in the grasses sparse area on July 16
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Fig.2 The changes of the DO and water temperature
within 24 hours in the grasses concentration area on

July 16
—~ 14.00 ~-—20 cm-+—40 cm-*-—60 cm
ﬁ 12.00 —+--80 cm—~+--100 cm
2 10.00
é 8.00
6.00
% 4.00 = =i—‘i"g\;\g\>_<\
200 e Ly,
0

8:00 12:00 16:00 20:00 24:00 4:00
i)

--=20 cm +—40 cm—*-—60 cm
=-—-80 cm -+--100 cm

K/ C

"78:00 12:00 16:00 20:00 24:00 4:00
i1

3 TR HAKERRR FHREMKEERETL
Fig.3 The changes of the DO and water temperature
within 24 hours in the grasses sparse area on July 24
7 H 24 H SR R0 R (TR , Em<IEA 37 Co

2.1.2 58 KUK b 3 K A v i SRR KR R B R A
b

SRR, B R % it 3 7K AR — & AL
HEHRR, W LR KZ KR T —3 #EE
W, 2 T ETFKZIRA, EREKECR
715 LL R, 14:00 ~ 16:00 7K J5 FIIE AR A 4 B
=, B B TR 2R 4 22 R R TR .3 /1
(P<0.05) (& 5~8), MyHKEREXEMRA
BESTKERBX (P <0.05),16:00 /K
XK T 20 cm ~ 80 cm /KIREfEE N 11.6 ~
12.8 mg/L, b FREMARE(E 6) .
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Fig.4 The changes of the DO and water temperature

within 24 hours in the grasses concentration area
on July 24
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Fig.5 The changes of the DO and water temperature
within 24 hours in the grasses sparse area
on July 13
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Fig.6 The changes of the DO and water temperature
within 24 hours in the grasses concentration area
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Fig.7 The changes of the DO and water temperature
within 24 hours in the grasses sparse area

on August 13
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Fig.8 The changes of the DO and water temperature
within 24 hours in the grasses concentration area
on August 13
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Fig.9 The changes of the DO and water temperature
within 24 hours in the grasses sparse area on August 24
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Fig.10 The changes of the DO and water temperature
within 24 hours in the grasses concentration area

on August 24
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Fig.11 The changes of the DO and water temperature
within 24 hours in the grasses sparse area

on September 2
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2,14 RN b U e ST B3 A R R

B, -20 em KEBEXBRERS, BEST
FRXKHFBAMI R (P <0.05) o 58 XK ZS AR
5, HIE N R K, E T KZIREGHS, KER
FEXIKTF 40 cm .60 cm F1 80 cm IFfFEKE ,100
em HFRITCEBEZERF(P>0.05) (R 1), HILA
TLEVE R 7= A i S8 SR T I i A ) Rk
B, BRAKERAXFKEZREXRZEREA
TRZEZEF(P>0.05) , MK, KEHEX T
ERTKERBX (P <0.05) , X H TIREKE
WAL, E P KZERRRE , BRATEN 1%
%, KRBk %k, R BOK M B DX A R A o
SRR, BRI S, R A E A A BRI, H
W, ENKBIRE T, TR A\ ) 15 338 R R 8
15, B [ A% 3 280 3R A X U855 , S B9 U R K BE A
B X i A X TS R B PR (P <0.05) , |y
AT K B AR PR 3 v i A A 0, b
R K AR O E R R R AT .
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Fig.12 The changes of the DO and water temperature
within 24 hours in the grasses sparse area
on September 2

14:00 Sy M eI AR SRR R e o S RO IR AR AF

F1 14:.00 AERStIERBESHIER
Tab.1 The characteristics of DO in the ponds at 14:00

. W 5E KB em
R W R, 220 ~40 ~60 80 ~100
- K ERRBL X 11.4 £0.4% 6.6 +1.0% 4.7 +4.4° 4.4£1.3% 2.6 £1.5°
~ KEHEX 12.6 +0. 8¢ 8.1+0.7¢ 5.2+1.5° 4.3+1.3% 3.8+1.4°
R K EFRBL X 6.6+1.5" 6.0+1.3% 5.1+1.4° 4.7+1.0® 3.8+1.2°
KEFEX 10.0 £2.3¢ 9.4 +2,4¢ 7.9+2.1° 5.8+2.1° 3.5+1.5°
- K ERRBL X 3.8+1.8° 3.6 £1.5% 3.3£1.2° 2.8 £0.6° 2.5 +0.6°
ks KB IX 4.8£1.7% 4.5+1.4% 4.3+1.5° 3.8 +0.9% 2.9£0.3
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6:00 Jy AR A AT . BERFGRAK,
IKEEE X AR TKERMEX, KT 100 em
ZREMEME(P <0.05) . FMRKFEHEXH

R I A, I3 K T R A5 KUK K B R X
(P <0.05) (% 2), LR 2445 U 1 7 B 9 Kt
JE A

F2 6:00 AAXSERMESHHER
Tab.2 The characteristics of DO in the ponds at 6:00

S W7 KB/ em
R W 220 —40 ~60 280 ~100
- K EFRBL X 2.5+1.1% 2.5+1.1% 1.6 £0.2° 1.4+0.2° 0.3 +0.1*
~ KEHEX 3.7 +0.8" 3.6 £0.9" 3.6 +0.8" 3.3+0.7" 2.3+0.3%
R K ERRBL X 2.3 +£0.6% 2.2+0.6% 2.2 +0.6% 2.1£0.5% 1.4 £0.4%
KEHEX 3.7 +2.4° 3.8 £2.5° 3.5+2.2° 3.5+2.2° 3.3+2.0°
i K EFRBL X 1.3 +0.4* 1.2 +0.4* 1.2 +0.4* 1.2 +0.4* 1.1+0.2%
KEFEX 0.9+0.2° 0.8 +0.2° 0.8 +0.2° 0.8 +0.2° 0.8 +0.2°

2.2 RAX MR EK TSI

TERIIERT , W 3% T XAk 7 35 A= P A AL
g LA 2, R i B R KL EE i Y & 1R
AFEMRIEARNE IR LA H. K7
K, EFRAE R iR A2 B gt k™ . AR
B 5 AR, T XA ¥ AR T B XUt
X F T RCE] T KA 5 H 4 B AR 0 0 AR
WAV R IHAE A TR S T EXAE, T Xk
FERHEBE R, BB T WAL AR T XA

TR R BE R R B 2
SEKAEAEY) , T A A SR A M Y P R R
BT RSk EMY B EE 1R, AR T i
Yo THIRFEKE P EFRYAER, A EE—BEE
S IR R M EBAK. 16:00 T XUAL ¥ 4
BERT ERAE(P <0.05) , 585758 1t 5 Hi
TR Y 06 & 1R F A X HLARAE B BOHE 1 5
6:00_ B F XAt AT B EZER (P >0.05) (K
13 ~15) o ASSLIGVEJR M 5E 45 3R 15 9 a3
HISERANNR] o R A ) A 2 SR o 30 o, 9 B A
YRR, B TR BRE R M RT 5=
IR, 25 P B A KRR B
PR, SEAE R T KA A

3 itie

3.1 ¥MAEESFEMERBRETUNETF

TR0 S K A A ) R TR A S SR B b R K AR T
AU EERRZ —. RI\LRER, AR
PRI M RRBEAN T S AL & 6 F AT RE R M 3
WA R R EERRIR. 8 HZHT, MR
A PUREAKIER 8 AJE/KRFFS#T 30 C,

R W NN W B R S N TR A RE Y 7 NN =
FORBERIE AR, BA EPHOR , XK o771 K &
B E R R — 2 RN o 7 ) I U A P
B IE i R AR, LA R AR,
e AR RIS , 7K 55 4R X P i A TH FE R UK
P XK, 2K A il A o
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Fig.13 The differences of DO in the windward side
and downside at 6:00 and 16:00 on August 18
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Fig.14 The differences of DO in the windward side
and downside at 6:00 and 16:00 on September 1
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Fig.15 The differences of DO in the windward side
and downside at 6:00 and 16:00 on September 14
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TR L SRS M I P R B L ) AR ) B —
B b, B SR D KB R SF K Y, TR
R—PETE G, JUHR P AR 0 R K A B AR
K, RAEEM T R RAEMIE b, 548 T
B A 25 AR G I L 5 T WL SR A K
1A TR S KR E W E KRR T 60 em,
FARBTTE B, 2 W BE AT AR W) £ —RE R
R,BEWE N 45 ~ 60 em, R AEY FEH
%, EWIRE > 60 em, 3R B 7K BRI, K 440 A=
FEFIKOPA R o BRI, T A S 5 B e O D
A 7= S A T P i SR IR R IR R 2

FREN R TR Sh ) () PR AR R A B AR
RETBZELH M. dEKEESBUREE LY
BB, BRI R BRI R B, A
V88 HG i ARk i EE R 2 A YL R
Ro BrIAFRIHE I v A R B
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The research of dissolved oxygen distribution in the crab ecological culture
ponds

DAI Heng-xin', [LI Ying-sen'|, MA Xu-zhou', WANG Wu', ZHU Xin-yun', LI Zu-jun’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Tianhong Fisheries Limited
Liability Company,Yiyang 413000, Hunan, China)

Abstract: The dissolved oxygen was detected in crab eco-culture ponds within 24 hours in the high
temperature season between the aquatic plant sparse area and the aquatic plant concentration areas, when it is
sunny, windy and rainy. At the same time, the dissolved oxygen was detected between the upwind areas and
the downwind areas on the windy day. The results show that the dissolved oxygen is the highest from 14 ;00 to
16:00, and the lowest from 4:00 to 6:00 within 24 hours. When it is 10:00 — 16:00 in the high temperature
season, the thermal resistance appears between the upper and the lower water in the ponds, so the significant
difference shows between the upper and the lower water (P <0.05). The maximum difference is 10.4 mg/L
at 14.00. The dissolved oxygen is 0.2 —2.5 mg/L in the lower water at 6:00. When it is strong winds, the
difference is litter between the upper and the lower water at 14:00, and the dissolved oxygen is 1.2 -4.9
mg/L in the lower water at 6:00. When it is rainy, the difference is least between the upper and the lower
water, and it is 3.4 mg/L at 14:00. The dissolved oxygen is 0.6 — 1.0 mg/L in the lower water at 6 :00. The
dissolved oxygen in the aquatic plant concentration areas is significantly higher than the aquatic sparse area
(P<0.05), except it is rainy. When it is windy, the dissolved oxygen in the downwind areas is significantly
higher than the upwind areas at 16:00 (P <0.05) , but the no significant difference is showed at 6:00 (P >
0.05). In conclusion, the aquatic plant is the main producers of the dissolved oxygen in the crab eco-culture
ponds. The research provides some reference for increasing dissolved oxygen in the crab eco-culture ponds.

Key words: crab; dissolved oxygen; water temperature ; eco-culture; aquatic plant
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