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Abstract

This article presents the studies on the anaesthetic effect of clove oil on juveniles Polyodon spa-
thuln at 20C £ 0.5°C. According to the behavior characteristic of the fish in the final anaesthetic
stage and the recovery process, the anaesthetic degrees could be divided into six stages, and the
recovery process could be divided into four stages. The breath frequency of the fish slightly in-
creased when the fish was in the stage 1. The breath frequency of the fish of stage 2 was similar to
initial group, and declined until in the stage 4. The effective concentrations of clove oil on juvenile
Polyodon spathuln were 37.83 - 44.83 mg/L. The results indicated that when clove oil was used for
Polyodon spathuln in the process of manual breeding, it was necessary to control the dose and
anaesthesia time of eugenol to reduce the death rate.
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W3 (Polyodon spathuln)sf J& T-63J% H , RLWptd L, Rewtd)g, £ A3 —Fhd 52 KRR & Gk,
2 LG A L B VG VG LU RN D5 BT . AR R R, A MR, 29 SR =4
Z—o WMTRELIE, Bk, %814, AI6HE, IR/, HEVITARRMSE. Rew)id ik 8 HoAh
BRAE, MR, ERFRIR, 4 GERK =02 —. REMIEFA A8 AR R Wy H N A
BB, VARAETAER) = ON ey DU, A-PEER . BRI, s SkEiEn, ERFEE, &
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J7y AT AMIREE L AL, FRE A 2004 A 5] Sk E AL i et , 2ot JLERSOREE 1R s S XA K AE L
Rif. fEffARE. NTEE., Wt i, 8B ggdLms Hig %, SR
B R T GOK B, SRR, PRREUTAGE . Bk, 3 — P nT 5. Johk B BRI )
LFH TR Be AR IR, AT UK KR = L) 3 1) BT 26

T & (clove oil)fIF RUS A AT & My(Eugenol) (2-FH -4 AFGIET)), & —FEYIER, | 274
T T AW R, PEER DS Al b, HZGEAERET, AR BRI B R LA R R R 7R
[1], HACU Y Res S MBI H R HE S, Al RAUR G TRV [2]. T & A
FULE KA K Vs AR e LT, 5 e I R R R MS-222, IR T . =& 4. CO, % AH L8 [
I R Atk O E IR (SR, R I A SR AR 32 %38 1) — Bk ™ BRIE 7], B4 2 N T4
A, Carassius auratus[3]. fi# a1 Cyprinus carpio[4] [5]. UL Salmo gairdneri [6]. KP4 VfEE Salmo salar[7]
FK % 8. Pseudosciaena crocea[8]. 2§ 5§ Cynoglossus semillaevis[9]45 3 1 % U1 . W& iz i L L TR
AR AIS AT A O R W 3 4 £ BRI SR T AT, DA g R 6 )0 38 B MR R IR it S
*,

2. MRI57%
2.1 M RE

RIGH . Pk AR FETCAG, FURSEAR B iR . 7K 48.4 mm £ 3.7 mm, A 0.745
g+0.16 g. AT (L.5~2 cm)IgF ALt /K= HoAR e i IR R B LS . RIEHAIAN T 115 &, 434
AT I AR ETFE— K.
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2.2. RIHM

TEA RN 5 L R SDREZE 43 Sl AT RN 2 95 S5 o S50 F 7K R 28 78 43 B AU L OROK, 7K 20°C +
0.5°C, pHH 7.3+0.2, WA >6.0 mg/L. D256 HAN A 5 #e STI0 K .

2.3. W&

23.1. TEHMAERECH

I 29I . FBRE I — &M T &, B 100 mg/L RRE, 580 578 7 i
R3S, PR R R TTIRIE, BB S o8 e, BINEA 4 LAKMEEZF . RIS BB IN[8] 7%
BT
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L% E 5. 10, 20. 30. 40. 50. 60. 70. 80 mg/L9 AR ELA, FAMRIELBRNLYIET 5 JE,
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FARTE SR FE T A R N RIS TRV, (H PRI B VA VR Hh R RS A B — MRE I AT WHRHIE
B P B R RIIR A, TR BB % AR A e R B R RO TR S TR AT RS HE ST PRI FE 40 S [ FR e 34
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VR4 RN REE R G, oA aeeE, SRR N, WEshdEmoy, —BeaE, xahgt
FIBUR SRR, RegK-FFEN(1 1) B AT avIm S8 ~, Rl LiFsh, A Bk gtz sh 5
XA i s N R SN2 JH): 2 SRR R R b, D T, RN, R R A
W3, MR ZPE, S NBREREEAE M) NG RERMNEES), MERBIKE, MHEKEGEE,

O,



TR R &)y 8 0 JRR I AR

Table 1. Anaesthetic stages and behavior characteristic of Polyodon spathuln
e 1. BRI A2 57 EAFNIT AHHE

FREEEFE S 4 3 (Anaesthetic stages) AT AL (Behavior characteristic)
% XA N I, S TS RLPAR IS, TR IER

(i e L) XA TR BB JT BRI, KR, PR
2R FEE ) YT, REEEWER: WU, BURLEb NS 4R8I ED.
SI(E JEE R 40) B A U g kA, RBIRHI S, RR 2T .

AI(PRIEEST) SERRERNAE ST WEEIKE ISR I, AR RS
S (IR 2 BRI T) fpRE L, PPRANESE, RISTETE ANTEK R IR
6341 (AL B IFR YY) G Tk A ik, AnRIBERS K, B ARSET .

Table 2. Recovery stages and behavior characteristic of Polyodon spathuln
2. EREESHAMITRHE

£ 75 Bt (Recovery stages) 1T 9L (Behavior characteristic)
14 TR 85 Tk A
2 1 BT, S AP A R E
3 TP WRE, WA BRE
4 1 TR IEH

BENBRIESYI(4 390); kb, PP ARIES (6 B); e ilnsk G iE (e ), WIRRIBIRER, ik
FET,

R b TR EERRER B AR TN K R G XEEREAT “ NI, BDFHR AR T30, 3 ik 2k
HTJE#2 1 2] 5 min 5, MIFF, SARMIREEKARRES, a8 a @ W) aiAIrmish, wHlT,
R B CBUHER ” Wrsh(2 W) JE BAER K, PURE FRLER KL TN W), FoatlikiE
WERN, WKEIEH (4 ). TR IR R R 4 TR I L RS =R E, R A EAETS, SRR AR
LR . e inlibyE i 7R .

3.2. FERENT FimxIREMEL & AREER

NI 5T 2 b R RE W B3 4 #1 R RRIE B ST [R] RIS D022 30 24T B i VR BEAE 5 mg/L BF, 10 4
Bl R HE N RREOIR A, HEEANREEE: 10 mg/L i, 10 2080 A 2 ERIEANBRBOIRES, FENREE
R, oAy 3 RITE 573.2 + 16.42 s BEARERIRAS; MRPATLLEH, BEE T H ik B3 n, mEEHT
7 LB R RSk R, AP35 573.2 + 16.42 s T IEH 135 66.4 + 7.16 s, 111 5 I3 BT 75 2 [ S 7] DU R bk
%, MF348.67+3.21s 18N 814.6 + 2551 s,

IR A FEE AT RIS S, AR T A IR S R FT A AIAR DS S RO y = 6986.6x 1%, R? =
0.9514, (P<0.05), M, y NFRERATTAS ], X N T FMIRE, RHRMAXRR; THFMKE SR
TN E] (AR 6 6 2 9 y = 0.0996x%1%%, R?=0.9582, (P<0.05), H:, y AEIFIFHAIE, x AT &M
WEE, BIEMRKRE ).
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ANTRIHR FEE PR T 5 ol 6 fRL ) 63 460 B R WAL PR 5 L P 20 B s, $E A RIARON T 8 i BRI 77 P B
8152 3 BRI 70 (I 0 PR PRI 8% (90.6~130 #/t/min) EL 184 1E s RIS 4 %5 (87.2 + 3.11 Yk/min) E i —
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Table 3. The anaesthetic effects of different concentrations of eugenol on Polyodon spathuln

3 3. PRIRERT &M RS 4 & 40 FREF R

R T 75 B (A () ST E (S)
ANFEMREE T A (ma/L) R R E(E) ST (%)
PleA i T3 PleA i P
5 5 - - - - 100
10 5 552 - 590 573.2 +16.42 5-11 8.67 +2.30 100
20 5 350 - 401 377 £19.30 60 - 100 77 £15.90 100
30 5 245 - 292 265.4 +25.75 140 - 213 180.2 +31.90 100
40 5 174-195 179.6 +11.01 265 - 310 294.8 +18.24 100
50 5 135 - 160 151.2+9.98 368 - 410 392.6 +19.84 100
60 5 110-130 119 +8.12 458 - 548 504.8 + 32.89 100
70 5 84-102 94.8+7.33 623 - 679 653 + 20.213 80
80 5 55 - 74 66.4+7.16 780 - 824 814.6 + 25.51 60
1200 O FRIEIE] A EIRINA]
y = 0.0996x2-1064
1000 R?=0.9582
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Figure 1. The correlation between anaesthesia and recovery time
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Fa, FERE BRI RS2 — TR R S
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PRSI P10 FE DB . RS 204000 G 1 B 5% Cf b T2 2 ), AR T B R b 42 5 /N IR (O 7 1)
150 JE VR T BE ORRIRE ) o o A B A T 9 S B, PR 5 A 6 44 b K BB, e 2 S 3IBE
To[14]. & FRASFH f R RRIVE R A £ A0 T BRI ELEIRAS . TR AP USRI B R (I HE, R (1 2K A
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Figure 2. Respiratory frequencies of Polyodon spathuln in different eugenol concentrations
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RNRRE RN, HEEFRERS A TEM . LT F R ATTRE . [F T 2 PUBRAK . BRI
ARSI S 0 . BT T &M A E AR REER, BN AMSEIRIE4]-[9]. T F i
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WIRBEMK ST, I HBGE 20 100%0] FIHE . KRR 20°C + 0.5°CHE, I8 356 SRRl &2 77 A R,
T FEMIREE KT 37.83 mo/L i, RempEFghtaFELE 3 min Z PIABIRRIRIRAS s 4 T &R /N T 44.83
mg/L I, REWIEFRELE 5 min Z NSRRI, DRI T 5 iRt @) 6 BRI ¥ 6 2508 FE 2y 37.83~44.83 mgl/L.
ARG SRR, T F R RV B34 0 () BRI AR BT, 2 AR R 1 PP BRI 591 BRI 65 A} £ 288 1)
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AR BRI S 1D WP 36 2 W ORI AR P58 1) — AN EE SR bR o PR ROSTIZR A8 BRI FR PR, R 2 D PR A
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