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. 2009—2011 4F, {f FIE B R ERRBORZ KLY (LHRH-A,) K5 KEEHLERET (DOM) R4 i = F1 3 fif 2= ik 8 37
HJE M (Neolissochilus benasi) Wil 60 & K Mfifa 100 BB, b, MEfpizh 47 B (78.3%), MEfSIh 92 B (92.0%),
WEft 77 BRI 1 986~5 854 Fi/JE, BN 2.2~2.8 mm, “FIIHEMAL T N 73.2%. K T3 N (16.32£2.89) X 10° 4~/ml,
RS 38995 A (60.6£3.2) %, FHFHarh (702+£53) s. M ABE LT 120h, 54K A, 42480, BRI,
SRR, AR AL IS 6 AP B, PR N 32.4%, 45 HIFRETE %N 86.5%. MK &MY, Bk
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Abstract: From 2009 to 2011, luteinizing hormone releasing hormone analogue (LHRH-A,) mixed with domperidon (DOM) was
successfully applied during the artificial propagation of Neolissochilus benasi. Totally, 60 females and 100 males were injected with
the hormone mixture, resulting in 47 (78.3%) females and 92 (92.0%) males being successfully spawned. A total of 1,986—5 854 eggs
were spawned per female with an egg diameter varying between 2.2—2.8 mm, and an average nucleus deviation rate of 73.2%. Sperm
density, vitality and life span were 16.32+2.89x10°/mL, 60.6+3.2 % and 70.2+5.3 s, respectively. On the whole, the embryonic
development of N. benasi was similar to that of zebra fish—albeit relatively slower—Ilasting approximately 120 hours. The
development itself can be divided into six discrete stages: zygote, cleavage, blastula, gastrula, segmentation and hatching. Results
showed that the average hatching rate was 32.4%, with 86.5% of larvae surviving 45 days after hatching. During embryonic
development, deformities commonly occurred on the mouth, chest, ocular region, especially in the spinal column. To try to attempt
improving future breeding efforts, we provided a survey of the embryonic developmental difficulties of N. benasi using LHRH-A,
followed by several potential solutions, including providing suitable breeding conditions and minimizing capture stresses.
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2013) . fEALGEHANL A R, AFHE £ R ST 7K™ i
HEATE, KRR RORER T 2R
HpEMEA, HHRA, BRI ESAT,
oW BBOR 5 A7 EE Sy (Tsukamoto et al, 1997) . i
R T SR PR 22, aneRss GRLEE L DR ER 245
IR B L% % (Bolla & Holmefjord, 1988;
Haddy & Pankhurst, 2000, H1 £ B AL 30 H %
MR R, HAON N TR T e 2 RE N
Wiy, Btk FOUEO 8 DR 5T T AR5 B A
KPR AE P STy L, IR R BT T
Mo s H RO SO P AP o, HLRE A oA BT
AT G RPN T BRI S .

WAE PGS 1h (Neolissochilus benasi) , )&
fifl Bl (Cyprinidae) #l3VF} (Barbinae) #rt)s s
(Neolissochilus). 7% &, #KE&H S 2 TG
B R0 F LN 5, FEE T I
VYR Pals N e A5, 5548340 T1EF (Chu & Chen,
1989), IT4E, HITHMPImELR. BRI TR AN RS
RN ISZER A (Yang et al, 2010) , REEH IS F
EERM, HA AL R W, H A,
AXAE = SO P s BARAAA R (Yang et al,
20110, A7 REREEFOGIS T 3 2 rh e H /32
Hifi7. (Chen & Yang, 2003) FUFE 1 EKHLA % (Wang
etal, 2012) , fENTBIH. IEGA BRI EE 7
T HARAT I S o AWFTAEREE OGS BN T2 )
A b, SRR LRI R B IR, N EsdsE
RG R AR EE B A ST B E H A

1S 7

1.1 FERFESHEERE

2007 43 H—5 H, HiamA ks K|
PR EERTCIE M 126 J2, WFE T EEER 3
YIRS M AR E U GFk: 2 008 m;
N25°02'37.2", E102°55'24.3"), 2008 4F 3 H—2009
12 H, B A I K T | R AR B
JEAt 495 2, Mg VLAl GE4R 1 134 m,
N22°35'18.6", E101°50'57.9") , 372010 £ 5 Hiz
[m] o (5 R 27 52 B2 BH Zh )0t S BT B2 R 0 28R B SR
e, JLAENE 459 E. 2008 4F 12 H—2009 4£ 5 H,
HH 2 B 44 V0 W S XS AT 5 | B R BE BT s £ 2 126 )=,
TR T VAW BRI A G4 1 091 m,
N23°2921.9", E104°40'28.3").

FERBIETIA N 100~200 m*. /KIEA 1.0~1.5 m,

KK 16~25°C, FRIEB <3 kg/m®, MEREEL A 1:1.5.

h:14 h, &4 3 H—9 A6 OGR R 12
h: 12 ho BERE 3 dVEAN—UCHK, RIS INK 15~20
em. A7 HEF IS 8~25 d 1HRL N SRS IR 2%, &
HEE 4 &, BAARRE T RHER S, FpiF
50 g WFBE R Atk 5. 25 d LS HRse dr, 05, 1
BFZELL 111 SRR D RLRI 2 115 50 40% 1R T
B A, FCGEE . I g 255, B
PR IR, HRRA SRR 1~3%, IR B &
PALE 15~30 min Wz 580 FE o AT 1 A HEIERUK
WH, kAR (1825+28.1) mm, A&
(95.51£20.1) g MR
1.2 AT%%HE

Z M ( Cyprinus carpio) N 1. Z4H J5 ik
(Horvath et al, 2002) , 0.9%4 F £ 7K i B T8 4 i
FHREARFERIME Ay (LHRH-A,, T
#J ) 2.0 pg/kg KX RIRHLEKE (DOM, T*J 58 —
W) 1.0 mg/kg], WURIVESS, MEE IR
W ~24 Wi AT TVEN TERG, SR)5, 000 i 4
P CEIRE RESNZNIABRAFD #H# 15 min,
AL KIREEHIZE 20 Co N TIZRERT, Jeor i i
(Zeiss Stemi 2000-C, Germany) /&f#{%% (Olympus
CX21) TFMEEONF/Ks 7100
1.3 MRRAEME

fifEiBE T, KON g G— Rz O, & 15 min
MU, SRR I8 AT I, 4F 30 min W%Z
— U 8 ARATHI—27 (AT, BF 1 h WS IR 27 1A
W Ak, B2 h B LS,
12 h M%—¥k (Zhang & Zhao, 2000; Xing et al,
20110, BEROWELHFE 15 i, K& R LL>50%%2
s O RIEZ I I TR v . RIS, BOigAHAL (Nikon
Coolpix 955, Japan) K B NAH, MK & B AH
KA TR Ma et al (2008),
1.4 HIEWE

A% (nucleus deviation rate, ND) A1 i
BT 10%BE A0S, KA 25 1) 0 DR o P
M YN EE e (Panetal, 2011). RJRAEIEH
(rate of embryo survivaD) JEfG K G 25— K B I AH
I A0S B IR S s I G S I L. 4k
# (hatching success) A Hi AT 0 550 B 15 52 K O S &
HIEAE .. 4% (survival success) AT Hi IS 1)
fEig e, B A0 s S 0N R B LU E (Yin,
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1995) . IR fifi ¥ T % (rate of embryonic malformations)
Shy A BN SZ RS B H R R) BT A e e T TR i i S 2
KON, S94b, PRSI TEAR /AL Can
F1. AAE. Ml SRS AR IE A Clngp
PR MONCEREE), Ger HE T S
TEMRNG S E o b
1.5 HiEsLE

Hefhi B A mean+SD K, BAPRIZR T 22 50 M Al
53 B AL BRERAE, i s AR BEAE SigmaPlot10.0 H
W4T, BFEMKE A P<0.05,

24 R

2.1 SRFRIFE T
REEHOCEM =R 1 986~5 854 Ki/)E,

YEAEh 2.2~2.8 mm, SUBEIEE, SUEERER, 2
P v 0. 52K BN 38 7K O I 08 I B I, BN AR e] Ik
2.5~3.2 mm, AVEEPEDE, JoRitE, SPREEEE R TOK,
EFKPIURAKE, (HAERK 0] LAEEATR .

BB B S RS T3 0 (16.3242.89) X 10°
AL, R T (60.6+3.2) %, SF¥)Ffr
H (702£5.3) so IEHGOR, KB FLE M, K
THEEBR, A ORI, BN, PR .
22 AITEHEIFR

LA 60 FEMEf AT 100 EME, Hor, MEfa g,
47 & (78.3%) , HEfAI) 92 B (92.0%). 11
R 260 73.2%, PRI Ky 32.4%, ILHEALAT
1 4.35 7. SRR 7= 50 &5 I ARG A7
TR 1.

F1 20092011 FREFALEEATEEER

Table 1 Artificial propagation of Neolissochilus benasi from 2009 to 2011
W H E ] Kunming V% Xichou
Ttems 2009 2010 2011 2009 2010 2011

S5 % 0= Number of brook stocks 1938 49108 59108 5984 159294 309408
Y% (J7KD) Number of eggs 0 0.2446 0.3579 1.2987 4.1450 12.3264
SF145R4% Egg size (mm) 0 2.15 245 2.06 2.21 231
il % Nucleus deviation rate (%) 0 69.5 89.4 46.2 53.8 82.1
R A7 15 % Rate of embryo survival (%)
/i ] Blastula period 0 70.6 91.2 62.8 68.4 88.2
Ji Ji7 I 5. 3Y] Early gastrula period 0 66.5 87.3 58.2 61.8 73.5
s iz IR 3] Late gastrula period 0 50.4 79.9 52.3 497 63.4
{A45 1 Early segmentation period 0 33.8 452 25.7 30.1 423
%411 Hatching period 0 26.1 39.5 223 26.6 37.9
4L % Hatching success (%) 0 24.6 38.4 19.0 22.8 353
472 Survival success (%) 0 17.1 34.3 8.7 12.3 29.0
HUBE IS A7 AT JE % Rate of malformation during hatching (%) 0 40.2 32.1 2.4 7.4 8.7

23 Bl AB

Kl 20 CH&AFT, HPUEF S O 2K
AR F~120h (£ 2), WAk E LD N2
FEERI I 024800, BERRI0. IR ARI . A4 SR
AL IS 6 AN I
2.3.1 BZKEUE I

2K JE~30 min, JRZEJT A SIMINEE T, SRk
Tt ving B0 €A 28 T AR 3, RO T O TR A ok, R
WAL, AAER, SRR NG (B 1AD,
2.3.2 5

B A8 B O S £ O 1 1Y) O 24 R O SR EAS 5
AU, ANAEMREE BT . S2REIE L h, A ILER

1 WAy, AR, EMRBTE Je Il — 40,
OB R AN B (B 1B 2R
90 min, HHATH 2 K4, B2 55 1 or%e
WA, AN, RPN K TSI 40
(B 1C) ; %Ki J5 2 h, SEATEE 3 IRy 3, 7556 1 IR
ST I 5 2 PAT TS5 2 K9y
SEVAAHAE T 43 340, SR TR 8 NS KA, K
W0 FR B HE P HECIE 1DD; 524 )5 2 h 30 min, &
B AR, AEAT TR 2 0 AT R 0 45 H B
— G, TR 4 HE BEEE 4 AN, 3616 N, 5
AR S (B 1ED 5 2RSS 3 h, TFIRSE 5 R4,
KRBT 4 HE. /AN, JE 32 N4,
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I ZE e, TASRANmE R, 433k K e FE AN N
W EAR R, 32K ) 3 h 30 min, KRS 6 IRPE,
TE 64 M IAE (B 1F) |, ML, 3Z4BRE N, 41
e ee SUEME ) TP Eyap Ay o
2.3.3 B

GRAARSLHEAT, A0 Ao A, B H AR n,
ZHGIG 4 h, JER 128 N4IHE; 2K )5 4 h 50 min, JE
B 256 A4 (B 1HD 5 2K 5 S h 40 min, JERK
S12 040, St AR LRI, R BERAME
ZH5)G 6 h 30 min, UNESMAZIEN (B 1D ; %
K5 7 h 20 min, WEAHACAN NG RS, 2R,

BENFEM R (13D 5 %2H5)5 8 h 10 min, ZEAHE
JR I, TR A s B BT R B S2REIS 9 h, BEE
Mo TR 4G, WEan A HE—0 T F, R ARG .
HEANPE R AL

18] 4~7 h 5 min.

2.3.4 57

ZKEJG 12 h 5 min, ENJRZFE (E1K) , %
Rgn ks N, HiFa%eRm . WEEshm
FEMRBLID G EIR I 1L); 52K5)5 12 h 35 min, #F
NIRH I, BVEE 50% A A, AT LR E 4 TE;
A5 15 h 15 min, 7> Z4BRAN AL ELIA IN SAAN 3/4,
JWIEARSEAE, BN AL (B 1IMD 5 S2H5)5 19 h,

B Znr N E KOy e R, SE. IBEHE
(K 1IND. /I\F WA 1] A ~6 h 55 min.
2.3.5 A7

’573*%)% 19 h 30 min, IR ERENATH, IRE
BUHGIE (B 10D, TERAIERAETE, MAEARE: T4
>5/6 [MENE, JERIR R (8 1P). ZHifE 21 h
15 min, RFLEH (B 1Q) ; 5245)5 21 h 30 min, &
s BB LYY (B IR) ;32K 22 h 30 min,

K1 BEEELEmtiR A H OKif 20 T)

Figure | Embryonic development of Neolissochilus benasi at 20 C
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JVR A TS B S R LS, VR A S 38 00 T AV [
TEHREE (] 1S) ; 22K )5 27 h 30 min, 16 #4751 i
MG RFERE (BT ; 2855 29 h, IRIATF46
HE UL PRI 280, okt B UL PRI AT 4 1k 5 L 6 0 ) 4 A
(10 AR FBBE I R AW (B 1V,
AL T3K R R T, 52505 42 h, OHEFGES), 1]
WSS TIC )y, BHR R RITE )] (B 1TW).
2.3.6 Gk

SZREIG 120 h, AFHTFAAR I, 9 AT AALE B
JEE N R Ge ko — P8, B BT AR B 0 g, RS
WAES), ARG, AR BT H B 1X0,
WIWEAF 0 SRR h, BoorehathE (K 2).

KAEHT S AT A2 K~6.5 mm, IS
5~10 h, fffa45iE W, IR WM EGE, Mg 2%
W, RIS E, HE0 TR, Uik 6E 59,
—ERERKIR, M EES) (K3,

B2 BREEHL Ry

Figure 2 Newly hatched larvae of Neolissochilus benasi

K3 #aEPOL R A (GBS 5~10 h)
Figure 3 Larvae of Neolissochilus benasi, 5 to 10 hours after
hatching

24 {FEESH

WG & R, W A 3 A
W MR TR AR, SiAh, SRR
MXCK W RIE A (B 4) o Hrp, B&
WA A L (92.3% ), vk 43 il hy i e 14 K
(78.1%) HIEBWGIE (35.4%). HRESHIE (18.5%)
KAk (0.1%) o BRI EZHIAEAET I, IR
WIERATRIEE IIG R E PRI, SRR
AN BB L5 VR TG B Al R 3 RV T 2 % A ARG 5 T &5 44,
RS A dh 8 5e I KRR &, 1&g
BRI M. B RWER RS B, el
S IUVLR NS, IR ILAR B e 4 A& ok — sk
TCHRERL, 105 A TE BRI, To O ).
25 FEEK

WIS B PR AR T S AT fa A K. R
— NI A (6.5140.12) mm. (6.37+0.10) mm
1 (526£0.09) mm (£2) , WAETEN 5~7 d.
HIBEAS 10 d, MmN g, HaIren
TR, BEW B miifsh. 20l 15 d FIZEK, frhd
K BREMO—LTK 54 (13.35+0.44) mm.
(12.71£0.39) mm F1 (9.79+0.41) mm. 45 Hf#f
SEIAAE RN 86.5% . WG 40~55 d, fF AT HIRL
fig% i, EAHEFI.

3 HifSitie

3.1 FEEES5EIIRENXAR

SR T BOREAE T B T R A IR T
s BB ) PR W O S ) A A R 2R ()
fifi BN HE, H AT CTR oS e 2 R
BT ARSI . B ORIRBEHT OGS 10 BETE A
T, BRMEIREE . K. o (R B A 2R A, 7
FEIA SRR # B0 IR R R DY S RE S AT T

4 BREEHOCIR AAF e TETE
Figure 4 Deformity models in larvae of Neolissochilus benasi
A: FHEWE; B: BIBAHESR Y C: Xk; D: BEHE K.

A: deformities of spinal column; B: yolk-sac resorption abnormalities; C: occurrence of conjoined twins; D: chest deformities.
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x2 PHERALEEZXEMER (KE20 T)
Table 2 Development stages of Neolissochilus benasi at 20 C

BB 4 FKR Stages I 1] Time (h) $F#4E Characteristics ¥l J 45 Figure
AR Zygote period
1 A 1 cell 0: 00 GUHTOTAARE B, A bk K 1A
3 Cleavage period
2 4N 2 cell 1: 00 H1IRER K 1B
4 AR 4 cell 1: 30 B2 RN, PR 1C
8 ML 8 cell 2: 00 0 L R D0 T 0 R ) s & 1D
16 414 16 cell 2: 30 MM 4, AR 4 2000 K 1E
32 4y 32 cell 3: 00 25 4 HE, BEHE 8 41
64 4l 64 cell 3: 30 56 KR Kl 1F
B R 1 Blastula period
128 4t 128 cell 4: 00 57 IR
256 4Nl 256 cell 4: 50 ERY/ i E1H
512 43 512 cell 5: 40 DERERDE RSN 11
1000 41241 1000 cell 6: 30 N A A T A K
JR RS Gastrula period
J5 s R Early gastrula 12: 05 JRIRTE 1% & 1K
JE ] Mid- gastrula 12: 35 5001 R 25 R JE T B 1L
JE A Late gastrula 15: 15 75% 5 AL A M K 1M
&4 8 Segmentation period
2 K75 2 somite 19: 30 I SN JER A2 5¢ (neural keel) K10
545 5 somite 21: 30 & 1R
6 115 6 somite 22: 30 MR HH B Kl 1S
16 #4516 somite 27: 30 LYY K 1T
18 #4715 18 somite 29: 00 UL RO, R FF iR 2 K 1u
22 fK7T 22 somite 32: 50 gk, R B v
27 471 27 somite 36: 20 HAhm
31 fA4 31 somite 42: 00 R AR R, OB 5
34 A7 34 somite 44: 00 KIKTERK, GHBCY 1 55 61 s BRAR AN 45
44 fR4T 44 somite 54: 00 DS R 1w
¥4L 8 Hatching period
FLI e 2R Retinal pigmentation 70: 00 FUAL I (0 ZURN, TR AR i r= 2 Je i
Jitig 2F5€ 13 Pectoral fin bud 82: 00 PRI, gt 2 {4 2% AR K 1X
Ji i 25 =K ] Pectoral fin growth 98: 00 byt = B G
Ji g 5 Pectoral fin formation 108: 00 FIBRIE, JlfE . WAL T
FISBIE R Formation of mouth 120: 00 HRIE A
B#A41# Early larva period 7~10d BRY, TR

12 57F (Pan et al, 2009) , {H Bk 5 TR0 U]
fitf WL IE (Wang et al, 2012) . #6876 5 R IR
A, HEVEAREERS T 3235 100 (60.62£3.21)
%, & T (Cyprinus carpio)~ fit (Hypophtha-
Imichthys molitrix) M A (Ctenopharyngodon
idellus) %5 (Chen et al, 1992), {Hj&, #7 i HELRS
SEHE N ARG, 5l I S iR A7 05 22 35 > 50%,

PRI, SRR ) IS — 8 g m a2 R . T
LI PT AR R F B AL, BUAR 20 J 2 Tt i 1) 5,
WL RSB B HEORER, (HARAVEZ BoR 4l
S . fEPUAEE (Sinocyclocheilus
grahami) FANGLAE (Sinocyclocheilus tingi) 35
aREE PR B T RN, R R RS
FRTEAAT, B KPR AR SR A s ), AT LA
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*3 RERLEERUCHRTERAEENRFENE

Table 3 Average measurements (mm) of hatchlings and post-larvae of Neolissochilus benasi at various stages of development

MHEZE (mm) H f i 6-8 h 4K J5 R 4L Days after hatching

Measurement parameters At hatchling At 6-8 hold 1 2 3 4 5 10 15
4K Total length 6.514+0.12 6.73+0.10 7.41+0.15 7.94+0.22 8.37+0.18 8.85+0.32 9.55+0.28 11.47+0.27 13.35+0.44
Py
AHRK . 6.37+0.10 6.56+0.14 6.99+0.13 7.5240.16 7.91+£0.23 8.39+0.25 8.97+0.21 10.52+0.26 12.71+0.39
Length up to tip of the notochord
H—HTLI 74 Length up to vent 5.26+0.09 5.55+0.07 5.98+0.14 6.63£0.17 6.81+£0.21 7.114£0.19 7.82+0.21 8.37+0.25 9.79+0.41
UHFEK Length of yolk sac 2.514+0.05 1.76+0.03 1.51+0.11 1.23+0.07 1.14+0.08 0.81£0.08 0.69+0.02 — —
= B
S KO 2.19+0.03 1.54+0.11 1.2740.15 1.02+0.23  0.89+0.13 0.72+0.15 0.57+0.06 — —

Maximum height of yolk sac

BT A 515340 mean (n=25)£SD -

Each value is mean (n=25)+SD.

FILE I (Pan etal, 2009, 2011).
32 Bk EHR R

AW IR YA OGS IR A E, Tk
G E IR S % FEEf (Acrossocheilus monticola)
(Yan et al, 1999). = ® )5 (Acrossocheilus
(ER
(Spinibarbus denticulatus denticulatus) (Yi et al,
2004) . HHAEAE IR (Spinibarbus sinensis) (Huang et
al, 2009). &3 J#E ( Spinibarbus caldwelli)
(Huang, 2009). ¥t 54 (Danio rerio) (Kimmel et al,
1995) FfiftiR (116 (Anabarilius grahami) 55 (Ma et
al, 2008) BUMARML, 32 2ETB AL H I e A AR
(], 573 IS () WA AN ] o A O () Jg A6 S A g 431
HAE (44 1) 58 FBJE A (<57 h) L SR BRI (~60
h), FPAEERINEE (~60 h) Rl (66 h) ,
BEF OGSk B RS, X ] RE L HBCK I N
%% (Tang & He, 1982; Yan et al, 1999) FIEHKHIIEAL
WA G (Yanetal, 1999) , 595 DM, 2t
JEf FIRIBERIRE S AE LG, BRI AR, B8Rt
J R AA R AT AR HETE
3.3 BREFENmERERS

HARGLT, ARG AT B T <10%
(Klumpp & Von Westernhagen, 1995). P4l A T.5%
MR T R AT A ARIR DL (2.4%~8.7%) , 1f B2 W]
(RO T 2 A v (>30%0. —MiNh, iR 5176
W E AR K R RS A8 pHL D6 HIEL
S B BONTE 7745 3 A G (Bolla & Holmefjord,
1988; Haddy & Pankhurst, 2000 . E& B P84 5 H 5%
R E 7 Z A, HE YIRS E RUR LT V0w
RIRE, 120Ny B WIF0R: (0 VR i A0 A - 22 W S 22 O iy
7K GRBESE) FOG A HARI R R R TR, HIX
SOPR 2R (PRI F AT e S 3 T A DN LRI R

yunnanensis ) ( Tang & He, 1982 ) .

N Ll 2 fe R R & 2 R IR I S, o
JI5 HH B 4 B B, AR K i TR R R B T H
M-S SURIGWRIE LS, R 2. M)
JUE 72 A KR AU S T8O % B i R A . B
T AN pl IS £ O T ZE IR, AT AR
T ORI B FIERSEIMRIEA . AL K
FARATRE S I T3 R A%, JEONE 2, ANhe M
FEICH0 A HH 09 A 2 5 S K PR A B A . T
YR BE Bk R, 7K i AR AR AN BR T R VR IR R B T
HAWBSRERAEIE . REFOLSMRE 25
W RS, TR iR A . KR B K
IR A S IR L, AT 40 i 23 22 e 2508l (H AR %
F S A L %5 B W 7= A o W T 3 0 IR AR Y
W, mARRAIEK, B2FRE 0, WIS R
AMEERE, & RRRE RARE IR H 1) 55,
WS, dEd R, SN, M sl
S W R KRS ANRE IR R . BRI, £E
kAR B NS R RS S I IR AT,
MLER 73 N NN N7 17 S 19 2

TIAN, e PR A A 2 e R (A A AR 2
AT D RE R AL AR SR TR L AT, S
AEGE A7 ) R T AR S SR A AR SR A P iR
PERD AHLLG, s s 2 2R e R 4 B
B v AR AU RS e HAE RN O 24 Y. I 7] 45
MHAEE, AR T 2447 . (B,
Al P 7 AR RACR AN B35, T x5 5t 5 i 4R K
(Bonnet et al, 2007) , WXL ( Oncorhynchus
mykiss) )N A BIFFE S, A AR AT FH 72 3 B
AR €0, 2% H L A VR i R 5 A f8 R R T (1) iR
[KlZ— (Bonnet et al, 2007)
3.4 AT HEFESCE H AY e AR
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