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The effect of ultrasonic wave on the growth of
Pseudobagrus vachelli

FANG Jin', QIAN Wei-guo', LI Wei-chun®, ZHOU Ying-qi'
(1. College of Marine Science & Technology, Shanghai Fisheries University, Shanghai 200090, China;
2. College of Aqua-life Science & Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract; This is an exploring experiment using ultrasonic wave in aquaculture to find out their effects on
fishes. The experiment fish, Pseudobagrus vachelli, were selected with an average body length 8. 76 £0.42 cm.
The experiment has been organized as 4 experimental groups and 1 control group, which were treated by a set
of stimulation, i.e. 4 groups of ultrasonic pulses in varied pattern. The results show a significant difference
(P <0.01) between groups after 60 days’ ultrasonic wave radiation. The group A, treated by 23 KHz wave
in 400 mW/cm’ with 3 minutes radiation duration, has the fastest growth rate, 19% faster than the control
group in weight. Their average body length is 4% longer than the control group too. The growth rates of the
body length and weight of the group A are 39.4% and 187.2% respectively. This experiment preliminary
shows that low intensity of the ultrasonic wave has a positive impact on the growth of Pseudobagrus vachelli.
The biological study and observation has been carried out in all sampling phases.
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AT — W RHEFERKEFEFENEMENRZ — A SCEGE , R Z 0 (05 R X 285
FTi8E SRR G , SR A R B RO TS 1, X2 IR A2 IS IR IS S BIR e U Bia e
BRGNS, (BR, A FEE RN AR T EK WA XTSIk EE LTS AT T8
AR BT A KA R B U LA, A L1613 VL 3 8 ( Pseudobagrus vachelli Richardson ) 1
REIRT G, ZEETERA L EFMOI, 0 T BRIL ERYETL R | s s S AR ROk
th NEUITA N . YT B AR KR, 2 ] A 150 ~ 600 g, X IAEE A FT 0 MR, AT i IR IR, A
EREHEFNED, RRIFOFEX S AL EBENFHELIW R BB T, B AR %L 2%
T TR AT, WA HAE KWW, JF LS & BB A KBRS H .

1 BRIk

1.1 sLInfh

AL ML EF AR A DETMTLXK™ R, LR E/KKLEF— G, EILPkiE 750
o PIHAK A 7.90 cm ~9.90 cm, FH A, 8.76 +0.42 em; WIRIAE R 7.0 g ~17.5 ¢, VK E
10.94 +1.71 g, SNRTCIRARE FTE5H,

1.2 FEREH5E

SEI A KRG M EATEIE , ©0.7 m, 5 0.7 m, A/K &L 250 L, R G EEK

ABRE R A S TAESRZ4 18 KHz 20 KHz 23 KHz 27 KHz 129 KHz % 5 f  Hj H HEE2 ~50 W
B, LI HECE 3 RAEA 23 KHz AR
1.3 sEEikif

WPkt B BT B B4 A RELALA 15 H LA A8 R A9 B AE T KRG A, BRI AR TL B B4 £ 50 2.
i 4 ANLEGH (A B.C.D)FI 1 AMXTERA(E) . BNLRAR 3 NFITA, RAMEENRSGE, 9
R, KA SR AEAFEREEZER(P>0.05),

XTELSERI A 2006 4F 12 A 11 H PG, —E#F50%1 2007 452 A 8 H, 3£ 60 d, BRENGILEIY)
IR ,08:00 F120:00 £—ik, HFMEENAERER 3 ~5% , IRIERHIE, KRR BMIEIK, 12
S, 3 dRIE—IR, KIEA28 C,

BRXPELL A B.C.D K HMELI AT — SR, B Ry B X a, BF R NEARS
K 1, HP B M D AR 23 KHz, 7515 58 51 A5 5R 18 5 51 4 400 F1 100 mW/em’, #8753 FH4H
TE Bk pi EAT RS, PP SERE 1 &5, B 4040 2 ABkof, Fr82 & 51 90 win,

LI, RESHITHYURAE &, BETEE5R 0, BI5E 20 d #1%8 40 d B1F—I,

F1 BEREHIEIEI

Tab.1 Experimental design of ultrasonic wave radiation

sus G T R BT e
A 23 #7400 ESREAN  BRAHLEEL3 min #1226
Bo» 000 BKWRS BT | see, G404 2 Bk, B A 0 min 9226
¢ 2 4100 SRS GRIGHEH S nin %57
b = 4100 BKWRS BRI | see, S04 2 Bk, BRIKAHEEAI 00 min 457
E HIARIE

1.4 SLIREURE

FES 20 d F%E 40 d 435 N HUKIRELBEDLE 10 BsLsf, M B A (em) FIAE (g) . BB
J5 WL B R FR E K FRAT . 7258 60 d, K UK IREL R K LI S FEA TR R EINE . AR UKSE
WRAE], S H B AT RE,
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1.5 ¥t
1 i DPS % 3647 77 22463 (ANOVA) fl Duncan’ s Z 8 A0,

2 R
2.1 R
Zexd 20 d Byl R AT IRA IS A AR R IR E 2 7 (P <0.01) o KR A SXRH E
A 2R (P <0.05), HEKAH A F-F K XS BRAAIEM T4 4.3% ; HEA LA B.CHD
SXIRA E BB EMEZESF(P>0.05) , AREMEILE2,
R2 BREEHNIEFSEKERL(FYE REZE) (cm)
Tab.2 The average body length of Pseudobagrus vachelli in 5 groups( mean + SE)
e 5 — IR 5 IR A 52 IR

A 10.32 £0.66 aA 10.98 +0.82 abA 12.21 £0.92 aA

B 9.88 £0.62 bAB 11.17 £0.97 aA 11.99 +0.91 abAB

C 9.82%0.65 bB 10.98 £0.82 abA 11.92 £0.86 abABC

D 9.75+0.52 bB 10.54 +0.85 bA 11.56 £0.80 cC

E- 9.89 +0.57 bAB 10.89 £0.95 abA 11.71 +1.01 beBC

B FBUR RS TR, BR 2 R (P <0.01) NEEEARRRERBE(P<0.05),

251 40 d BB A PR RS, R A RR K EREEZR (P >0.05) . AREHELE 2,

253 60 d WA BRI, SRR AR B EEESF (P <0.01), LA A S HHARE
WBEEZEF(P<0.01), HLHWH A B9 F AR X BA N 145 4.3% , HE X LI 533 4 (6]
TREMER(P>0.05), AREFEIE2,

2.2 {(REAM

Ze3d 20 d WA BARTREE , S AR EGREEEZER(P <0.01), STHA A SXIBARE
WBEEFR(P<0.01), HSLHH A (P KE L BRI T 24 22.0% ; HE & LI 20 5 % 4
LB EEZER(P>0.05), HREIENES,

25T 40 d WA RRATIRE)E , S A A E A BEMERESR (P <0.05), LKA B S5t HRARE R
EVEER(P<0.05), BSLWH B 1 VK HE X BB T4 16. 9% ; HE AL A 550 B4 5
BEWER(P>0.05), AREHELE3,

225t 60 d WA ARSI G , SR EAREEFNEER (P <0.01), SLHH A S IRHRE
WREERESF (P <0.01), HIA A BFRE L RAK K 727 19.0% ;L5 B Sx BAMA
BEMZEF(P<0.05), HLKH B PR ESXRAMK T4 10.8% ;LK C SXHARFA L
FMER(P<0.05), HERA C O PHEE S RAMK T4 10.0% ;3L 4H D 537 AR T8 &
PEF(P>0.05), AXRBIEILES,

x3 BROEMNIEFEGEER(FHE REE) (g)
Tab.3 The average weight of Pseudobagrus vachelli in 5 groups( mean +SE)

KR S —REUE BRI 5B ZWHUAE
A 19.13+4.35 aA 21.82+4.85 abA 31.4227.68 aA
B 15.60 +2.82 bB 23.14+6.13 aA 29.24£7.90 abAB
o 15.97 +3.53 bB 21.98 +6.43 abA 29.04 £7.49 bAB
D 15.24 +2.64 bB 18.96 +5.30 bA 25.6326.16 <C
E 15.68 x2.68 bB 19.79 +5.73 bA 26.40 £6.94 cBC

E:FFREREFERR, R ERFKBE(P <0.01) NEFERRARFERBE(P<0.05),
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2.3 HKEE 2000 mp mB sC @p op SR218.188
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21t 60 d WA RRATRIM, K90 A PRk Z1s0
O K 39, 4% , R R B RO KRS 00
187.2% B THAMA 4 . TLRAD FHKEER F 5| wamomagens

A
____

LA HRAR (B 1) o 8T 0L, 7EARSE 3R A 4 Aoy JLZ=\Y N\

A, SEER A A B T e L Fg a4 K i3 HE

BATAL 160 d AR ARADRIMUR LA K PR 1Y
‘ K T R

3 _I/T"_I‘,/b\ Fig. 1 The growth rate of body length and weight of

Pseudobagrus vachelli after 60 days’ radiation
3.1 HEEEASHNIEE

S5 [ N SR S I 1 A BN DA R0 , DR K AR AR MR M R BT (3 B 5 78 TR AR 5K
HO RV B AR, R U , BB A I A M TR AR A SR B T AR RIS A LB R O A B
BN R IR Sh AR B, AT = A & R e st . R I a0 AE & SRR A0V I Ao )38 2,
RO B 7= 25 S S AR ) B — 2 S R B IR B AR 7 U8, o AR T L AR IE 1) 36T, bR
PR BT TN TR SR A IRABRBIOLE R, ARG R I SR AL B S B 8, 42
AR AR R AL E A

Zhou Y C Z' g s i6H A B B THURMK T 50 KHz, 38 4 400 mW/ em® LR (Wi A I 58 415 7P
i, WLEELE RFH], HAE T RRR, EE LB R T, TR ILPHE; MAEHES T SOKHz 55 R E K
400 mW/cm® DL _EIS FET- R LB R . B T BT SR R RO S AR ST S B0 R B R T R — BURII B8
SR R ARSI R 3 23 4h (SRURE S ) B I, S O Ak E R E B Kb
B, AL, AL, N T BT LERAFERE SRR AR S 4, 0T T ER —E 5
SRINAMET , R — R B 4K R AR ST S aE B IR, BN BE B PR S SR AE R B0 5644 F , MR
FIHRA R ARSI M. S, BT NERAENRE RS, B, RAZESEAMNLHH A E 3
Syeh TR AR R SEI6 40 B A 4T 90 434h, I C.D [FH,

FELIHNEE A 5 MR, &% T SCIRIRGED 75" AR Se A B % T PR SR 23 KHz, i
BEAE TG, SEEETE 23 KHz MRS B S T, eI f PR LR ISR o 7EIX 60 b, T — SO 5 42
THE.

ASLI BB 45 BRI, RIS LIRS RO AR T I, 10 A 4H, 6T B4 TR ST, T UM o
HAK, 60 d @AFRGHEMTHERRIES 19%,

SLEG R RS 20 K55 40 KRLAKES 60 RHEFTHIAE &, SEI4H D (PR PR B H8 3 B
/NP >0.05) 3T BER AR SR T8 T 7L 8 #igh & 0E % W LETE ST 1, 0L i 8 i 2E K AR S T 1
EER K, MRA A KR B Z A, USRS E KA L HERARR, B2 60 KKl
J& , AR A /NERI (P >0.05) , SEI02H A TR K AIE R EAR R TL6 A B, SLIdH A FIst
B C Z[H], i TARMEA—FRE, 2 60 KBRS , P& 10 1) 390K K R A BAA7E R R 89 2 31
(P<0.05) ZTHAMMTIE KRR IT &P K R0 LR AL S50 5 T — S5

AL HEMBHE A LBE RO IR S RS2SR, AR TESE WL IR
BB HEAT HE— B AT SE . RGN, PSS R R I, A LR BB AR SR T AT
B, A R I s K,

3.2 MR AR A K B MR T
3.2.1 BEENEHEW

UEAESE , AMITHERB A HIR 5 R G5 & Rt AT IS, FI B A I i o SR RE BV F T AR W A i

PR OB S T, (AT T MO Sk An , AT R LAk TR 1 Barton 40 M40 BT ST ER 2R B



214 r ® K P K % % ik 17 %

X8 B A R R T LA S G o WREEAE AT T AR A U X A T AL R R R T T BT Y, R LA
25 KHz W= BB TG & 2R M EER LR R, BE RN EYRNERRARIANZ N EMER
IR LREVE LR, 8 A 0T LUE T e AR LA BB BRI 1 AR Mt R s A B AR Sk A=
MUARAEKAAT ., AFEEAOMEINTES AN EEAMEETIL (B URE) .
3.2.2 BEEXEMRERNESEZE

5% 2 B GE 5 8 A5 U P LM BRI 4 43+ 2 (8] B9 A ELAE A, 3 10 SO N 4 8 A\ % A ) B8 i vk
HLG R R S R B AT M BRI RE 1 B, SR I B iE b AR UE S 2R B A AR G R A AT AR Y
ETRACBICR , hss g M A K s S B B T

3.3 RBH¥
TEEB A Y Y B A YO 5 SR R SR A LB AE SRR R R R R ML E B AR T — 22 8 LAE
B, FEdNECEAMS RATEFNaEEOE BN TIENBSS LB E. 455

HEPEREL, TS HRR 5EFEEZ AR SR o 52 5540 4 A X HR 246 1 3= 4 £ 3 52 40 JfL A 1]
B, AT A RS RIS , AR AR R B R SR, B T Y RS

BEAh A T B SC R KRG SR T B A R AR . i L A KR S BT AL IR R R iR E 2
ERXR, RRIZMENEEAR, A LEIOHENSS . NFETRELHENAE B 8L
MBS R, TR PR B 5, 45 A A R RPRRE FUR BT B 55, BOR BRAERCR AT RE T &6

AHRIFELERFRFEFFRFLGCFROTEAMBAFTAGIH SR I ABBGES REEHS
VAR K B39 BT, B
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