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Fig. 3 Spermatogenesis of Atlantic salmon
a. KEEMH;b.6 H;c.7A;d.8H;e. 9 H;£.10 A
a. testis; b. June; c. July; d. August; e. September; f. October
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KPGHAEL (100 @) TEAMRS 6.7 D H (— T
MAE 6 7 HENHMEMEDEE L F AT T, 8 A H
SRR EL R F ) AT . 3758 12 A~ H Bk
NEEBRINV-VI, HEAMMEAN 6 ~HEFEN
WIERR, A8 7 A H I e TR, 10 4~ 2>

BAMERFRING . SEAERIET 4~5 BRI
M, NTENEIRKIR AT, MR E B
R FETTIEOCIR A . OCIRGR I | R e e
IR, A Fp T e — 2B WP AT TE R & &
FOE MDEIRER B | SRR A R A A7 fERY

Marine Sciences / Vol. 43, No. 11 /2019 99



e IRkE REPOATS

T i £ A K R TR B Bl O BRI T R R B e
AR W A A AT, MAEE BRI
6 BRI R AL, A Tl ARG B K 3R R
RV o fe: e R BB A R
32 RAFELBHERA

FRIE R E 5 K e AR KT TG 2R R SR
K AL BERE ) B YA, T IE 3R Go i KT S A X
o RE, MTEBEREELEE, HS K
K, DA RORIZNAR R, 325 T O T T fe A 0
B HE SR A R R, T BRI M 3R T
2, DS ECR . ARKE, WA R LR
ER LA SRR S T BUK IR BT R
K, AKFBAE 2%, BEHRRRAR, oK St b
Al lE 1 ATEH, 8.2~9.2 H, SFH HHF R
1.63 g, /MRS E T, 9.2~10.2 H, FH H 1 5 &
540 g, ML T AR, ARKHEERETT 3 fi%.

FH I, = NIEHOK IR, 8RR %
FEIHERY, BUEE IR (500 g/)15 kg/m’,
B TR R (1 500 g/2)20 kg/m?®, 55 =R %
J¥(3 000 g/F2)30 kg/m®, 5 B BT K MR 14 a3 i
Az 1 B KR035 35 4 7 G 1) 7R 487 Jn ] TE A D i 1Y)
[¥] L
33 485X

WHE bl gt RREER Tk
SRR K o f0 55, SR FBLER - F AL REE 1 500 g
2R, RORBLE, NTorfa gt g )y, SREUT R
J5 ST ot 2 T I A B0 S ) 8

Mo R E, Kk N TR S R4
MKz B 7 S, EE A B, R K s
b ot R A PR R RIS [, SRR A O X A 22,
Ja W SRR . FETS R E, I EL e £ ) B
o S HLE A XN N 1500 g)dEfT4)
P, RARIER, 2 R pl ™ i AL, 5
AT
3.4 FIABA Y RERIEN R FIEH A

FESRA T R B, Hr el AT — A A AR R B A
A Y S, fEis®) 5 mg/L UL, UE AT
fOEF AR R A BERIE X T Rk S A kit fE A
AU RGP HIR, A P AR R A AR T R
AR I FEFRA I RE D, VR T SR iH 25 (F
FEARNDAE RS WA R, LRI ENEAA

GIRATCE NI B SR8l 1§ p X B U E €27/ )it
BRIVl A7 56 00 BV ik A, L Rl DURE WL 2T 8 X AR
4ha, R A MR IR R B9S2 T, AR XE Bl £8 1 i
AR 51 A 5 i SR AR R B9 PRETAEAR, KW v
TR 2R AR, H B R BE T AU R 5t
TEME AT 30 d HEATAEYIEM LR, DUER> 2R K&
SV R 14 g %) 35 £ 28 1) S 200
3.5 KREFSFHAGE T RN

PEOPEBTRY . 2 S BE R SR O, B IR 1A o f
A JOG RN, i e AR B R B, B DR A
A 4y i A RO | O 5 R A, TR ISR SRR R
I FEAT 70 i, B SL A B IR BH B, B L A
MRS | OGRS, bk Gk R, s SR AE A L
EAIE G

S Z ik

(17 Ve, Rk HHXERREEE K aRTE T

WIAWFSE[I]. K7=5554, 2008, 29(6): 13-15.
Huang Yang, Wang Chenggui. A preliminary study on
seawater fishes grow seedling, Scophthalmus maximus
in closed circulating water[J]. Aquaculture, 2008, 29(6):
13-15.

[2] Stephen D S. Salmon farming handbook[M]. London:
Fishing News Books Led, 1988: 46-55, 78-88.

[3] Shearer W M. The Atlantic salmon[M]. New York: Hal-
sied Press, 1992: 40-41.

[4] Reinertsen H, Dahle L A, Jorgensen L. Fish Farming
Technology[M]. Rotterdam: Balkema, 1993: 297-300.

[5] Crisp D T. Trout and Salmon: Ecology, conservation
and rehabilitation[M]. Oxford: Blackwell Science Led,
2000: 1-61.

[6] HEE, BraF. SRR LRI K,
1998, 11(1) : 73-76.

Xia Chongzhi, Chen Jinping. The history of salmon far-
ming[J]. Chinese Journal of Fisheries, 1998, 11(1): 73-
76.

(71 FHE, &, AR, & FERAEERGEGRET
PR HE R[], 7K™ 22 445K, 2012, 25(3) : 58-62.
Hu Guo, Gu Wei, Bai Qingli, et al. Advances in genetic
breeding of Sa/mon. Chinese Journal of Fisheries, 2012,
25(3): 58-62.

[8] RApsE, R, filks. EANHHAIEAKIH AL L2

TR B S R[], #l Bk, 2012, 39(3):
13-18.
Song Benben, Wufan, Ni Qi. Review of recirculating
aquaculture system process flow designing in develo-
ped countries[J]. Fishery Modernization, 2012, 39(3):
13-18.

100 MEERL /2019 4 /265 43 & /55 11 49



[10]

[11]

[12]

[13]

[14]

[15]

e IRkE REPOATS

KA, ARFRAR, XA YR K PG O e R
FAR[T]. HEKFZ, 2004, 11: 45-46.

Mi Chengzhi, Zou Jimin, Zhao Xuewei. Breeding techno-
logy of migratory Atlantic salmon fry[J]. China Fisheries,
2004, 11: 45-46.

RFES. PUFPIEORE Y A ) U8 e X AR DL T 2K SR K K
IR AR GE[D]. b T E R B A 5T A B,
2009.

Song Benben. Comparative study of biofilters with four
different substrates to simulated mariculture wastewa-
ter[D].
Academy of Sciences, 2009.

X . i K Ll ACTE PR K 55 58 £ R BIF ST 3 e [N]. Hh
[l BHE F 48, 2011, 13(5): 50-53.

Liu Ying. Research progress on marine industrial recir-

Beijing: Graduate University of the Chinese

culating aquaculture technology[N]. China Agricultural
Science and Technology Guide, 2011, 13(5): 50-53.
Thorpe J L. Reproductive strategies in Atlantic salmon[J].
Aquacult Fish, Manage, 1994, 25: 77-87.

REJLER, 2Rk, EEE. N T FRFHE bt B 8 7Y v
MR D], R EDK =R, 2004, 11(1): 78-81.
Lu Jiushao, Li Yongfa, Xia Chongzhi. Biological chara-
cters of landlocked Atlantic salmon Salmo salar in arti-
ficial culture[J]. Journal of Fishery Sciences of China,
2004, 11(1): 78-81.

W Z k. RRK IR A S R R [T]. BRI
K=, 1997, 3: 31-33.

Yang Aibin. The relationship between dissolved oxygen
in water and fish culture[J]. Heilongjiang Fisheries, 1997,
3:31-33.

HRLLEF, XU, SR, RVEFEEE T LR R K P58
5 PSR A A A 55 0 T [C /it i B DR 24 )
MRSk, MG INRE RS #l T, 2014

Marine Sciences / Vol. 43, No. 11 /2019

[16]

[17]

[18]

[19]

[20]

164-169.

Du Hongwei, Liu Ying, Cong Yizhou. The construction
and application of environment-friendly RAS for Atlantic
Salmon[C]//Scientific Utilization of Marine Resources.
Yantai: Shandong Ocean and Fisheries Department,
2014: 164-169.

Wang Yanfeng, Liang Chi. Effects of stocking density on
the growth and immunity of Atlantic salmon Salmo
salar reared in recirculating aquaculture system (RAS)[J].
Journal of Oceanology and Limnology, 2019, 37(1): 350-
360.

FACK, WA, WER, 5. HEAXEHRKIRERS
TR S A VLR AR B, 2015, 43(4):
237-238.

Niu Huaxin, Chang Jie, Jia Yudong, et al. Construction
and integration of circulating aquaculture system[J].
Jiangsu Agricultural Sciences, 2015, 43(4): 237-238.
EWH. SERL FRIHEOAR ()], BHEIFRA, 2004, 8:
12-13.

Wang Zhaoming. The culture techniques of Salmon and
trout[J]. Scientific Fish Farming, 2004, 8: 12-13.

BT . LI K SR A 5 I K TR A L5 R
MLEIM]. 200 P E SR AR A, 2010, 11: 102-
103.

Wei Yaqiang. The interaction mechanism between water
quality change and fishery development in chaohu la-
ke[M]. Wuhan: China High Technology Enterprises, 2010,
11: 102-103.

X JE . AR b A PR OK SR 58 B R WS HERE[)]. R
[ Al BHE 42, 2011, 13(5): 50-53.

Liu Ying. Research progress on marine industrial re-
circulating aquaculture technology[J]. Journal of Agri-
cultural Science and Technology, 2011, 13(5): 50-53.

101



e IRkE REPOATS
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Abstract: During Salmo salar aquatic culture, the gonad development speed was quicker than wild, and lack of
basic information. In this study, the biological measurements of important growth traits of Atlantic salmon cultured
in recirculating water systems were tested, including an examination of its gonadal development, growth, and
development patterns in a closed-loop aquaculture model. The salmons were cultured in a recirculating water
system in January 2012, water temperature: 12-15°C, dissolved oxygen: 8 L/mg-12 L/mg, ammonia nitrogen
<0.5 L/mg, density: 8 kg/m’-15 kg/m’, feeding rate: 1%-2%, feeding times: 3-6 times a day, daily addition of new
water: 20%, cycle range: 15-18 times a day. After one year of culture, the average weight reached 1 194.42 grams
(g), body length averaged 417 millimeters (mm), body height averaged 100.58 mm, and body width averaged
53.52 mm. After 10 months, for a few salmons, the gonads developed rapidly: gonad weight reached 9.76 g, and the
gonad index reached 1.31%. These results provided useful information for the establishment of a standardized

aquaculture system for Atlantic salmon.
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