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Abstract

In this paper, the effects of different water inflow and outflow designs on water changing efficien-
cy of Babylonia areolata farming pond were compared by simulating the sand-on-bottom-shelve
model of Babylonia areolata farming pond under laboratory conditions. The results showed that
there were no significant differences in water changing efficiency between different water inflow
methods (P > 0.05), but there were significant differences between different outflow methods, and
the middle single hole outflow design was most efficient in changing the water body under the
sand layer (P < 0.05). The results also showed that the water changing speed of side wall outflow
with reverse water seepage in-flow model is significantly faster than that of the middle single hole
outflow model with single side water inflow (P < 0.05), but the water changing speed of the whole
water body is slower than that of the middle single hole outflow with unilateral inflow model (P <
0.05). The middle single hole outflow with single side inflow model can effectively rinse the accu-
mulated organic matters such as excreta, residual bait, ammonia nitrogen and hydrogen sulfide in
the sand layer, and keep the sand layer clean.
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1. &l
7R R (Babylonia) B35 77 BE /- RIR(B. areolata) Y - IR (B. lutosa) 515 4 XIR(B. formosae)s % />
s, (IBARCFIE 7 AR 7, FJE T HARZIY1 ] (Mollusca). I /& 4X(Gastropoda) . Hij i 3V X (Prosobranchia)
18 2 H (Neogastropoda) IR FH( Buccinidae) Z: JXIE & (Babylonia) [1][2]. Fer 77 BT 78 XUE A HE 7K 14: 2.
FeUIZE, fEMTHE2 R, RRERE. RENS. BB ERENE. SESA AR M[3]. AREES
BRI >IN, BRI REDTe AU EE K E, & BRI syg sl i A e W =S EY; BN
AEVET 4m 20 m IRERVDH; TAZESTE 40 m 2 60 m RFE VDB Rl S4]. A XURIRIE 36 |
HIRFERE, & MAEARESAFMMER 2 M5] [6]. BT TR R NERH TR EX, 15 HREX
AR IRHR G5 52 20 B 7 T SR PP B, AR AR KU N TFRFE T M AR 3L 7] (8]0 2017 4F, fUGREHFI
KA, - RIEF= A 2 7300 RIE[9]. H §T 4 KUE O R A TR E R EBV i 5l ZE K= FR s ) i fh 2 — .
Bl 5 2R XA TR T S AN T 3 K, 2% BB 5 P SR R A H 2 G, 5 L PR 92 5 A5 7 Ui S 1 SR 4
qUR . RN, BURTRESHRIB SR . IR SE7] [10] [11]. BRUEEL KA KUER B 5 G 1155 2k,
FEHE IR (A AT AT S B AR R R R BB R R 1] £ R IR IR A 7, 5B e IR T A Vb = DA
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AL AR RRTERYD (2R 25 23 o SR, AEFRIHIE RE P AR L HE ) S AR R P AR, SEOD RSB,
K, GUETTREAR NIRRT, SBERKERIPR 2 4 [12]. RERMPEI . #bd& 77 Anr blskag vy
JREIAS, BAEAE TARSREER, AP RCRAREE [, 10 HL AT BEXT RN GG UM 03, (2 b5 i &
(7] FRGE M B R YD ALK TR AR A — AR R R TR R R, UK AR R
KBNHRM . A A WL L A R R AL S S E Y e, RS A IR 20 SR 1 1 —
PRI 13]. AT TR, FrRGE MR B YD AR TR R 7 AR KRR | T v Y H 2 R
BEETHETREAEA13], T HRREEER . MAES BRI e TR AT R 14], {2
BT AR RIRFREML I PO R . AN, B Z AR IR AR RIS, YRR & BRI BLR, JF HKk
TR RAMCIRINEE . HAT, 7 28 KR FRFE I (R SR A LA T T8 2, AR 7R B — i (0 Vb J= B D5 K,
AKE VY SEAE SO D7 it Ia FRFE i 3 bt (R AL, AEVD R T U5l I K AT HEK . T IR
WK, FRPAMANF ALY JRE 1L KB AT REAN R, FRAAIAN R BB ALV J2 T 5 7K 1 B 80 P2t 7 e AN
R, XAl A RO A BN 2257, SEm A R R S Ao A, ARSI S0 S AR UL AR X
WRFR I B SR A VO, P T 1 IR BE M ) =gt AR g sCRTIY R HE 7K 7 O SR Bt 7K B 2 R 52
LAY 3 25 KR i B R A e (i B R R B AR AR

2. MN57E
2.1. SHHRA

PLZEHIERIA( x 98 x e 44 x 33 x 32 eon) 9 SR BB , 75375 B BEORHR 1 AR JE ol DL DB AR,
FEF Il BRI 2R M, 518 E 3 em MYD . ARAEREHEAK DT W EE S N (1) EBETHE
Fe WREITK, WETIHOK, EWEEITRENKE, EERFERSITERN 1.6 cm KIHKLL,
R HKE B E AR, HE KB AR S AL T B AR 15 em IALE (A 1(a));s (2) FEELEHEE: W
JZTRIrEK, WIE ETTHEK, #OKOATIE T, APK ORI 15 em FALELLIE 1(c)). MK
IR T I KR HCR I, SRATAEYD 2 T U7 I F 82K EE B 3500 mL (945755 K A4 (10 mL S8 s27K ik
Wik % 3500 mL), SRJGLEVDJE EITINTE /K. SEIRTTAGIS A 2.5 L/min FFEEBEK (ERE R 2E) I T 4a 1t
I o AFFERRI Ty 9 AN X, DLKAR R JE B 2R (S0 D9 4 T AR (TELAE R AR S A IR /KL ) AR AR
A RESRAIRIE), LR T I B KRR A XA A BN O FT R E, RIS R T K4
A 8 T 75 T 18] o PR AN 7K B SR, S8 Kk 22 7K A /K T 5 HE K EHREFOXRCRRRL ), 2RSS A 10 mL
KRS . ZJGLL 43 mL/s (RUEBEATE IR, 1030 2 B J7 7K A i B G A TG (8 BT 5 I 1)
VR KAR I e 2 S A (1 B 1]

2.2. ZFHKGTARIDE T ARG EIRBUIRER

BRAD AR RR IR FE b L =itk 7 3 (1) S EE 7K i Fr B it — S Rk /KAE LK, BE7KAE RO AH
X SR (K 1), 1B 1(d))s (2) MEFEKIRAEFRTE I 7 BB MRAT FLA K, 3K 5975H
WRILPAT, BT gL B, Hokor\E BEEKMRE 1), E 1(e)s 3) &kiBibK
TRAAREA TR TTr, ARG AT MR AL B, 8 EIT FLC i 2 A AR 2 A K, A TE R
KBLIEFN EZAKEE 1), E (D), 7E15 em &HK T HAK. 18502 T 77 KA AT 7 1
I] o
2.3. ZMIRBHK A RFHPET AR EERBUR LR

KA EEEATT S, Bt 3 MOREHEK T (1) RARLLHEK, IRHORAL A TR AR AR —
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Figure 1. Comparison of the replacement effect of three water inflow designs on the water under the sand
layer. (a): Side view of the single side water inflow model; (b): Side view of the rain curtain water inflow
model; (c): Side view of the reverse water seepage inflow model; (d): Looking down of the single side water
inflow model; (e): Looking down of the rain curtain water inflow model; (f): Looking down of the reverse
water seepage inflow model; — the direction of the water flow; e drain
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Figure 2. Comparison of the replacement effect of three water outflow designs on the water under the sand
layer. (a): Side view of the single angle and hole outflow model with single side water outflow model; (b):
Side view of the four angle and hole outflow model with single side water outflow model; (c): Side view of
the middle single hole outflow model with single side water outflow model; (d): Looking down of the single
angle and hole outflow model with single side water outflow model; (e¢): Looking down of the four angle and
hole outflow model with single side water outflow model; (f): Looking down of the middle single hole outflow
model with single side water outflow model; — the direction of the water flow; e drain
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B HANEE K A A B AL HE K (1] 3(a), & 3(d))s Bk K iy ] L HEK (13 3(b), 1] 3(e) I RiE
KB MIEEHEAR (3] 3(c), &1 3(O)FE =R, AR KR IG5 K (5 78 880K) 2K S5 HEK D
ORI, R 2.5 Limin BIFGEBEKIF RN TG TR, 1230 R EJ7 KR B AR N O T
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Figure 3. Comparison of the replacement effect of three water inflow and outflow designs on the whole
water body. (a): Side view of the single angle and hole outflow model with single side water outflow model;
(b): Side view of the middle single hole outflow model with single side water outflow model; (c): Side view
of the side wall outflow with reverse water seepage inflow model; (d): Looking down of the single angle and
hole outflow model with single side water outflow model; (e): Looking down of the middle single hole out-
flow model with single side water outflow model; (f): Looking down of the side wall outflow with reverse
water seepage inflow model; —the direction of the water flow; e drain

3. ZFEHEK S RIS E AN K ERBIRAILL B (2): RMFAKPRRPAFLHOKME; (b): 20
IKEIRE B FLAKME; (o): RIEFHKBIMEEREKME; (d): BMAKBOBAEBFLHKER; (o):
KR B B FLBER IR ; (D: RIEFHKBIMERKER; —8kAKRAGE; o kO

2.5. YRAIES AR

SCRHE R P IOH £ MRS, B DPS UM R GUHAT I L Suit b, HERRH
WZRH Tukey J7iZdiAT 2 B LB T, 2253 R KPP <0.05,

3. &R
3.1. REH#KARITPE T AKEEHRBR LR

=P 7K 7 2O R RBR RGBS AL YD 2 T 07 AKAR B SE eI AN ], S ik KOk J= ™R T 7K A B 48 fsf
(R BT HAR B A 7 (P < 0.05) (5 1) RIBEKTTRIDIE T AR X 387K 44 B 2B 60748 R J6 €67 75 1 1)
ARTRD,  E B3R 2R R 7 BE /K R 2% X [F], TT XA T (X 3E BT 1T XA TV X (P < 0.05) (% 1)

3.2. FRHEKFTAI I E T KEEIRHR LB

A R fLHEAK . AR LA DY SLHEACR 7 2 R T K AR e A S T R4 5 20,78 £ 0.41 min,
14.59 £ 0.31 min 1 17.21 £ 0.62 min, —FPHEKIERY 2 A 47 1E 35 22 5 (P < 0.05), oA a] s fLHE /KRS
VD2 T T KR T S i FR I A B i, RO BT (52 2); AN 8 T4 1 i stk M BEHE KR .
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Table 1. Effects of different water inflow methods on water replacement under the sand layer

= 1. FREEK AR E T AR EIRER

The drjir?:gjz imtethods X X X VI Wateﬁﬁfaﬁﬁjﬂlﬂ(ﬁ: )(min)
AR K 12.27 +0.30"® 10.47 +0.81° 09.86 + 0.27"* 14.98 £ 0.22 20.78 £ 0.41°
Y A K 12.30 +0.25% 10.57 + 0.54 09.73 + 0.23% 14.98 +0.15" 20.90 +0.17°
KB EK 5.57+0.16" 5.57+0.16" 5.57+0.16" 5.57+0.16" 5.57+0.16"

s =51 bR NG TR FIR R AN A BE K7 sAFE 2 2 (P < 0.05); [/ — AT _EAR K 'S FBEA R AN A XA A7 7E e B 2 7 (P < 0.05).

Table 2. Effect of different water drainage methods on water replacement under the sand layer

% 2. FEHEKHRMDE THKEERER

HeK I 7K A4 B 45 1] (i)
The drainage methods Water replacement time (min)
FLA AL HE K AR 20.78 £0.41°
o ) L HE KA Y 14.59+£0.31°
DU FLHEAR AR A 17.21 £ 0.62°

W AE TR R E M ZER(P < 0.05).

3.3. FREIEHEK G R EE N K BRI

BA I K R PR A FAFLHE KA L SR K P e ] S LR AR IR DA% Sz 35 33 7K FR T B 7K X 3 A 7K A
[ BE BT 18] 23 5109 19.45 + 0.16 min. 16.94 + 0.22 min A1 21.64 + 0.53 min, — MR > (A 4ELE 58 1t 2 5
(P <0.05), FHord ] 5L H AR 2R Xk #E AN 7K A B8 $8e e 9 ) (R B i, ROR BT (55 3)

Table 3. Effect of different water inflow and drainage methods on whole water replacement

= 3. FRIFHIK G A BAKIEERYR

BEHEK 7 2 FK A 5 49 BF 1] (min)
water inflow and drainage methods Water replacement time (min)
FA ALK AR 19.45 £0.16"
e ) AL HE K AR Y 16.94 +0.22°
SOBBEFK I BEHE K AR A 21.64 +0.53°
W ANFAFRERIRAAE R % (P < 0.05).

4. +1ig

HEK 7 2T A 25 R SE BT O 70 2 R K AR S e B HEK TRV 2 R K, VD2
TR [ DR A ) 7K A ) 2 56 B e, EL I T B DU KR 9 7 Kb 2 R 7 7K £ 58 42 A et
AR, 450K T RIS KIS 1] BhAh, SO B AR AT HE VD 2R AR R X K A g 3
(AR 6], AN [ X A A 2 8 PP A T, 7 40 5 S /K 1S3, DA% B 8 /K 1A K
SELRTEIT M, BEHEK DML B3R HEHEK T 28 (0 X8, HoK PR o s B b, % X 4808 1 1K
B, Hoh T X R, AE R A X 3K 76 T S BOH U8 B i KT I R IO X, f
AT, L T HERT R R R B e K S AR

TEA B TR FE A = PSR F I AT K, TR B 7 4 HE KB B 0D 2T R R . AT R I,
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