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WL R R ICAE R, MY B A
e, PR RN 50 20 € e P, A S T BE A, AR R AL
IR, Jo AR A D i L 1 RS VRO 5 MEPEAA
TR =38, WS AR R, AR 11 €8, JCLL e B,
Jei B A B ALLT b AT



104 F38EH 5 W KESFRE 2017 £9 A
1.3.2 F(agafmr RAFFURMAKER 1.4 HiEtE
s, BRI 10 m? 1 2 ~3 3, K BRAFARE 20 R L, I B (AR (weight, W) |

IKIEHL 4 ~5 %o SR A a4\ TR SRR, 2R
HEE=40%, 6 ~11 KR 15 ~17°C , GiRE AN
KT 6 mg/L, HEAAR 1.5% , [E]FF 10 ~ 15 d £
1 R EETE P R 5% ~T% o, 11 243 [
2, K 2 ~4°C R EAMIRT 8 mg/L, B H %R
1R LA iR kL, 22 0. 3% , 10 ~ 20 d $50fE
1 YREETE fa, R 2 5% o BA M B vk i 4 e L B
FAOBE K RS E, HRIEE0.5%
JKIRFETE SC LA F I, FEA755 1 YR U £
o MR A A R T s, 60 Y
MUKIIRE] 6 ~ 12°C AT N A

=25 R T R A AR ) LHRH-A, Al
DOM,, JVEEAT 0 3 f0 — PRV G, e #6750 o8 1
T3ift 2.5 pg LHRH-A, +2.5 mg DOM,, bf ff1 i > .
JEF= 25 MR 6. 5% 0 A BRAR K e 1, B T 72
SR 1 mL, B BE B S . X O SR 4G B AN B
B R AEE R — R R PN 3R R
AR I, AR L& B EES 0.5 ~
1.0 pg/kg LHRH-A,, 10 ~ 15 d J5 ¢ B8 — YA 7=
BRI
1.3.3 X5 RAMERGEAAEZESS, %
RGOV I R 2 — o 22 5, 0F B 5K RA |
FERFR o KR 6 ~ 12°C B, U I ] — R AE 5 ~ 7 d,
SREUT R oA 2R 1y ik R T 3 MERERC
FoFEHs , it T Z2 A, Bk B D R, 1
RBIHA 3 ~5 mL K. FIP BB, A
DRI KR 2 min 5, KPR 2 ~3 KBRS
SRRSO R I B, L 380 K5 TGS BH R Ak, ok
i 20 ~ 30 min, £5 UIIOK BZ K G K H B RN e
FARFRZA T BUG I BEACAR o DA 2013 4R, i ™
FIRINA 0. 03% & —FEAR kR EE 5 ~ 10 s, fa 4]
I THAE

PEACTE R N AT, S AT REOR R Lk B, kS Uit
2 KX O R B, WAL Ik R 3 ~5 L/
min, A K FIEIN KR T FRSE Y IR AR . 2
BIEREZREON , T 2% EACENE B 0. 5% W W 5
JAWERE 1, BT 30 min, KRG AHERE, I
P N EL 27 F A b, T 0P Je kSR B - 58 18
L TTRURIRR . AT, B /NS 5
K FNBEHT , B k38 ZE S HE K FLAE AR K B 0, e T vg
b3, fa i LIF)E, #% 1 7 R/m’ R AT 3R 5 Y
ko
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Tab.1 Statistics for artificial spawning of B. lenok for each year of the study (2012 -2015)

. AR uN:ivg R v EUPONANTh=4 AR PR B/ WARE R T
ﬁzﬁj i/ 8 g g A h gt % R/ % /%
2012 168/186  602.45 +82.83"" 77.90 £15.47*"  1606.75 £273. 17" 2.66 £0.19**  12.84 =1.02** 40.0  16.0
2013 179/163  938.20 +202.24"8 121.90 +33.28"%  2474.45 +554.05"® 2.63 +0.14"  12.86+0.97** 81.0  67.0
2014 186/158  1431.25 £366.35C  196.20 £56.09° 3985.40 +1111.75°¢ 2.77 £0.15*  13.63 £0.66** 90.0  86.0

2015 174/165 1711.85 £370.74%

Sy 1165. 11 +£500. 30 161.45 +78.17

249.80 +49.33C  4715.85 +768.90¢ 2.81 +0.13"
3195.61 +1430.04

14.82 £0.53**  95.0 90.0

2.72£0.17 13.54 1. 14 76.9 65.6

T : RS R PR 3R 22 57 B3 MR PR 28 5 AR B35 5 /NE THREAE 0. 05 /K, KRG FREE 0. 01 K,

Note: Lower case letters indicate significant differences ( P <0.05) and upper case letters indicate highly significant differences (P <0.01). Mean

values with the same letter in the same column are not significantly different.

xR2 ASENUER
Tab.2 Artificial breeding levels of B. lenok for
each year of the study (2012 -2015)
0 ROpE/ HEEY 2N RIR Ak 517
6 Tk R B B F % /%

2012 4.3 0.07 8 70 30 20.0
2013 29.7 9.7 68 80 60 0.6
2014 63.8 28.6 72 81 77 0.5
2015 74.0 55.0 88 95 89 0.3

2.3 @XM ESHRE

SHEEA W GW  F | Fw ., GSI #4783+ 43#r, W
GW . F 7£ 2012 4F 2013 4F 2014 4F 2% ¥ B %
(P<0.01), 2014 4F 5 2015 4F 2 % | =
(P<0.05)., 4 ™MW Fu 43 % & X
(P<0.05),GSI T4ttt ¥ L (P>0.05) . BE& 4
ff i A % PR TIRR AR R P 3 K, e X PR B i L B S
WSR3 I, B 2R DR R A X RS o 48 X P O £
(F) S5RE (W) FAELH R (E 1) G ERL
S F =2.843W -120. 43 ,R* =0. 9754,
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3.1 REPESMHERFAFRIEEREXME
[Fi) o £ S PR AN [ AR , PRI S A SR 7K o
I3 2 P 10 22 e T i 960 0 (4, 2004 ) o

SEARAF (1997 ) W BB e VLSt P ES T 15 2 B AR 240 %
AT T RE , 45 %0 PR BN i 678 ~ 4 350 K, A {H
2 715 KL, A X 6 BP B 2.22 ~ 4.43 hi/g, ¥4
3.12 i/ g FIRFIGE (2007 ) M T 4 FEOP L&
A e VLI R A A £ R Ry 473 ~3 098 g,
o PRI R 1 010 ~3 748 v, H4{H (2 823.25 +
1237.01) ki, AHXFPRORE Ry 1. 38 ~5.37 i/g, ¥IMH
F9(3.20 £1.79) i/ g,

A X 80 BB N T8 & 1 i 22 %) 4 1 fef
FEARZ T, AT 638 ~2 500 g, ¥{H K (1 165. 11 +
500.30) g, 5% PR R &R 1 100 ~ 6 480 %, B{H Ky
(3195.61 + 1 430. 14) %, A XF 5 op & 2.32 ~
3.05 Ri/g, YIE R (2.72 £0. 17) Fi/g, 4% 0P &
W v T AR AR R PR A 25 R . AR 4R D 55 (2006)
X 90 B -2 A H (1 636.00 £616.20) g A\ T.3:5
() M S A7 0 1, 26 XF P B Ok (4 263.87 +
2368.68) i, BEm TARI AT, 2257 R EEA
R 2012 4F 55 H AT (602.45 +82.83) g, WIf-fa
VR R A1

0.2 1) BT R T TR PR A B 143
TR o WU B A A 1 AR R/ INXT T £ 28 Y A
HHEEME L (BRATR,1995) o [AIFh a2 AN [F]
S A — R A A TR A, B850 AR AR TEAR R 22
S (4215,2004) , 4R (2013) I 4 N LFRFE
1) 2R 8 232 £ 4] 7 114 7 DR s B /0, DA B 4 0%
PREE YIG R, P2 BRI B AP G, 6 ~ 7 i 8 3] e
ASZE 2015 AFERBEEE AP M BR RS 2012 A4
2.9 45, Bk T ARIRB A A . AR AERKA
FEFRAERMAEREARK, RIHLUE TR K Ml
BUGTERA BN, B A KA Bl R K AR
AT FEIRIRAE KW, IR N R AR 2 B R Y
B LA TR WA TR A (B 44 PR, 1995) o dE A
THE R E R s, AT DASR S s e AL
T¥%HREN.
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3.2 #HEENERSVFANRENERIEE

T E AN B OP BT i 5 MR T B AR )
FHOG, B A O A o 5 52 N 1375 5 2 0 B ) vk
PBEFIE F% 454155 R R 52 0 ( Cadrin et al,2005) .
FRAIEE TR HE KRR BIVEIRE A3 fap
MR R, S E R T T R s
P57 A0 i (Tzquierdo et al,2001) AR K554
U RGNSl e AN PR DR £/, B A o it 22 M
7R, RN I ] 25 E R, e B3k 20 d, I M B
HPLEIG , HEIRE T SRS ME RN RA
VICR . TRV TP 56 S 2R IR R F 1Y
HER AN LES RHE FR AP B A 2,
TC T VR B T B, 2 i U B £ BB AL
B (JEJRAE S, 2008 ) o 2013 AELUJE, fiNsik 1 2K
B I IR R A fa T Y0 A AR R
B ) 5 5 B i v, R R N (] ) S A e, — AR AE
3~7d, hsEGEEREE N S PP R R OCHE
R AR R A B AR A A RO S R AP T S A
fiff e HE 4 055 B ORI BN m A HE A, 28 4§
(2015) 4 ih &4 BFE B BKIR T N FAE I, A
SIEIR R ) 9 ) 2% 2 B O Y SR TG 2R R
Xof 2 e 4] 7 FL B Y) Jo e R
3.3 AEHEREFTTRBESYR

Xof B A W A B 2R A TN SRR N L BT R R
His oty FH A 2850 T B, AR 22 B0 BT A1 0 28 A BB A=
TR B L H ) SR AR RE S A R
7, AEN LA R PR 55 T 5 N LA MR, 2
S MR ERAN T WA RERZ —
(Slater et al, 1995 ; Brzuska,2003) , 7EA T IFFH IS
T, AR 22 N A RO ATRE SE I ORAT o
PENR BAR KB AR R, A 22 AR K AL RICR
ANHAR (IR AERE SR, 2006 ) A0 S84 2 BT
RIF R BEA G — MG, - BOR A, 245745
(2015) ¥ 33 51 38 K HCG  LRH-A, X 2% I 21 5 ff: ()
AR A, 5Kk 2.5 mg/kg DOM +
3.0 pg/kg S-GnRH-A {7 RUR 5 h FAR ; £ 61 Ji]
Z5(2013) F{ HCG 1000 TU + S-GnRH-A 10 pg + DOM
2 myg 7 23 I 20 B e AT T R AT ARRCR s AR R S
(2013) % HCG . S-GnRH-A . DOM £H & i =, Bfg
2N i A N T SR 2 H O R A (2015) SR
LRH-A, HCG 1 PG 3 YR G 141, Xk B B
TTVLET A= 20 el AL S 7, AR 1 IR 100%
WEMESR £ 5 AL T RAX 3. 01% A1 2. 75% AR
ARSI R B ] LHRH-A, 1 DOM 47, {H5CR

ANFRAR LN B R, REPE LA 2 4R, A A A
P S T U R RO . TR LA R
H i i e 2 il bV iR [) 20 & A R0 i, AR
MR BT DAIERE 1 ~2 . R BRI
KA T YGRS, KB 22 RS 55 1 Ra] 5k
/N LHRH-A, fE2 X007 £, R
2 YA R AR AR
34 NERNERERFEEFRERTHEERRE

21 il e 72 P A R EE T AN L B 5 SR A A0 TR
e (H E4RAE,2015) 5 AT H 478 e ) i 5 b
0B B AL A )8 (PR 1L 45 ,2015) o 77 f5 R gt
TR R B A S A 4 5, JU I e v e £, 2
figftet N TSI (B e, i AT — 8 A B 0 1
R 7 A S, A2, SR 7 e AR T B EE
SR o TR ISR SR BT P AR B NSO fiE
it £0. 2 28 [ P R I R TS o T o, S 3RO B 4 R
BB AL HANREMR AR (T IR AE S, 2008 ) o 25 fh [l A
XF 77 g B SR AAT — A S, TR R X TR A
ANF B B BT AR FHAS TR, i 2 7 v BRI Y
AR E W, AR O SR AR A
e 47 KA R SRR R R A
UBS, TEAE ™ TR O BR 5 R 1T 24 W0 R I ] gk /20 24 £
SRR N . AN R 2 G AT AR R
B & BRI AN EER . 7 EENbUE
2 A M AT IR IR S5 24K 5 SR S PR A 2%
Tt o A AR I 7K TR A, 2 A TR A2 S PR R
W TR R . &0 4 W, SR a7 S
Himik g 95% . LR T EK 0 R- 3,
JLIEFANF BT IR o D RS B, WA E IR )
FET 0 8, AN AT s G T S AR RS [, 53X TG
AP W N i s S I AR A N IR e AN A
T30 B, SR A0 5 s SR r 4 i, X B AR R R A
PREXEKR,
3.5 REBUARRRBERREFUENXE

SRR AR A S e F A K L . KL ARG, R 1k
Bl SR K B JLE R, s e AL 5 7Kt g, R
EIEACIST )47 %0, (BRI ot BTG, BB 38 . £
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IR S 220°C - d, B 28 d, &R 2| i
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7.7°C) F50F T bRy Attt | i Hss 597 h(24 d)
IR, A RO 190. 79°C -+ d; 22K & % (2009 ) 15 6 ~
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Artificial Breeding of Brachymystax lenok in the Tumen River
CHEN Chun-shan' , ZHENG Wei’, SHI Xiao', GUO Ming-lei', LIU Ning'

(1. Beijing Aquatic Wildlife Rescue and Conservation Center, Innovative Team Sturgeon
and Trout, Beijing 102100,P. R. China;
2. Fish Station in Yanbian Korean Autonomous Prefecture, Fishery of Lenok in

Hunchun, Yanji 133001 ,P. R. China)

Abstract; Brachymystax lenok is an important cold water fish species inhabiting northeast and northwest China. In
recent years, their populations and range have decreased due to environmental change and anthropogenic activities
and artificial breeding of B. lenok is now necessary. Our research group carried out a four-year study on artificial
breeding of the species from 2012 to 2015 and developed an integrated system for artificial breeding. The study is
significant for large-scale seedling production and conservation of B. lenok. Wild juvenile B. lenok were collected
from the Tumen River basin and reached sexual maturity (male; 3 " years, 420 —630 ¢; female: 4 " years, 438 —
745 g) after 2 —3-years. Parent fish were maintained in a culture pond with water depth of 60 —70 cm, water flow
of 15 m*/min, pH 6.8 =7.1 and DO of 5 mg/L. Healthy, mature individuals were selected and artificial spawning
was induced by injecting 2.5 pg LHRH-A, + 2.5 mg DOM at a water temperature of 6 — 13°C. Fertilized eggs
were then collected and incubated indoors under low lighting. During incubation, the water flow was maintained at
3 -5 L/min and water temperature was measured every morning and evening for calculation of average and accumu-
lated temperature. Eyed eggs and newly hatched larvae were counted to calculate the percentage of eyed eggs and
hatching rate and dead eggs and seedlings were removed. Results improved each year and, in 2015, the spawning
rate, eyed egg rate, hatching rate and survival rate of parents after spawning were, respectively, 90% , 95% ,
89% and 95% . The reproductive parameters of 80 females whose ovaries grew to stage V were analyzed and the av-
erage body weight was (1 165.11 £500.30) g, absolute fecundity was (3 195.61 +1 430.04) eggs, relative fe-
cundity was (2.72 £0.17) eggs per gram and the maturity coefficient was (13.54 +1.14)% . Absolute fecundity
(F) was closely related to age and body weight ( W) and F was expressed as a function of W by the linear equa-
tion, F =2.843W -120.43, R’ =0.9754. Taking measures, such as reducing check frequency of parent fish, use
of anesthesia during artificial induced spawning and drug treatment of parent fish after spawning can reduce injuries
and stress, and improve parent survival rate. The size of parent fish is increased by feeding fresh, live food in win-
ter to ensure nutrient needs are met and maintaining a stabile hatching environment improves the spawning rate, egg
quality and hatching rate of B. lenok.
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