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(1. Herp gl K 2K = 22 B, BRI 430070; 2. S BHRER KRR PR A, 2R3 2243005
3. 2 BRI R A A, 28 225300)

R N R A B [ B Tachysurus fulvidraco (Q)x FLIKEE 4 Tachysurus vachelli (3)] W AR, S
T S TR P L R (L-Arg) FIL- 72 2R (L-Lew) W R0 D) BEVE EUIERR IV INHEAT T WF 9L, LASR HH it
ERIRE . SEIG DLSZRE 2. WAL R AR N PP HIFR bR . 45 B SEIR, S2NG 28 Il A L -4 SRR VK FE (1 S5 A 3
n, BT MRS, B8R E & TR A(P<0.05). H A LL0.50 mmol/L H3 P 2H Bt i, 1 5o B A4 2 A B
R TC R E R (P>0.05). A L-so 2 BRIR B3 I, S2HG R AR AL 2R T 5 B, W 28 RO P 5 TH i 3,
Horb0.80 mmol/LIKFEAH )52 RE 3 WAL 2 A i, Wi T 3R AAIK, HI 340 T X R 4H.(P<0.05) . FE PP IR
[E IR0, LK S B 5 290.4 mmol/L, L-s2 2 BRIK B 1.0 mmol/LI, 3253 . WEA0 2 FIm % %2 1) B &40
TR (P<0.05).  HIk, B R FH THEHUA BIRS 120 REE(CASARTRS & /1 EA TR, 45 587K, 0.4 mmol/L
FE R 5 1.0 mmol/L a2 R 1 5 U [R] I 8 03 e 2 35 (2 K 738 71(P<0.05) . S¢Ja, F AT K T —FhiE &
A RN T 1 ok R YA, 52 20 R0 0 Ak 26 5 3 i TR G AL AT (P<0.05), 43l 3 i T 12.13%F1

20.76%. W L ZAC AL G IE(P<0.05), FHIK 1 6.42%. WFFRES T B S0m S

AN T

BHTTiE, KA B TR it M (AT A b A K et A

KRR LSRR, Lo, Sob; b, siifh; TOIRIEHifh, JRACm i
X E4HS: 1000-3207(2023)10-1585-10

HE 7 HS: $965.1 SCERFRIRAS: A

WA (Tachysurus fulvidraco)F FL [CHH 51 .
(Tachysurus vachelli)[F]J& 65T H . #k}, BHifM
&, Sk e T S PR
U TR HES), HIRE B RS EIK,
20224 CLAF 758,78 5m 7 AEAEK TG, ¥
St ARG e ) 9, (EARX A S A
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(OZAACEEF W TS H A, HOB SR
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A I il . b 5 & B E L (GIFT
Oreochromis niloticus Q)5 %W (Siniperca chuat-
si )VHEAT 258, HMRRG TR IE AU N0.34% 2 4
JoE A L5 A 2 R I B AR 2R T R AR T
FIARSERA %, MChuZs e, 2 s Hita X &
LRARDNASEAESE IR T BRI G, Bt AR A s K
I IE I IR T e 5 A RERLADNA [ ZE 1R
T BR T EUEAG H P05 5T A S

A RS 5 FIORS SR PRS2 LR Fe RS T
KEBHIH ARG, SETIE T FHEH S Fh
e B R IR AT, MRS T I /A, AeiR A
T RS HRIURORE TR E" . ok b g R
FSC R 53 KL M R A [ T AN AR (5], JHG A i B s B R 1)
H RN ZE R BUR, BRSO R A BR
o e LI AR R FUR TR IR
BT LA s e AR B R B R T KitaZe! 5
FEXG Gy e S IR v (R R iR A KR B - BB Ak,
AW FUE e 2 R AR 2R RE M BCE K, (R HEIE iR
AR B KRR A B DL L-BOR SR Y
HRAEAEFT o Holt®!"™ " 1E 194445 1 R I B
Z L-Fh 2 B AT BRAR S AL I T RE, B 55 1t K ik =
FERR 2 T EE T HEATE T T F90%. K= ERXT
AR A KK B FFEA R R, andera sl rhasn
W 2R mT B 0 P I B it L B e SR M A 7 AR
BSEALA TP NO S &, NI 5 RS R &5 M2 iRIT
AT DA g i, s A [ Sk 65 55 £ 2 Rl A iR
BRI, SE SRR R . R 23PN R A N
T R P S B b R R R IR 2 —, LinZ " g e A
M HR PN E R, vEE % R (mTOR)E
SHBEHREIRE, SCER TR E. SARIE
LAt i 55 R A1 (mTORC ) I £ 41 fy
EWE R A, Zhang ™ 0 BE 5 0 BF 0 R BLSE AR
M2 fiE 8 3 PI3K/ Aktigs 42 400 1) [ W % 5 9 I A 1Y
£, RTF AWK, BET 3 EORS 7S /7. Sudg
U5 HA7E B8 3900 Rk BN I NG & 1) S R T R
TG 105 7, e ki % .

B 7SN R, At &R God A 77 =X
MRS = A R A AE 2R Wy A2 H Rt
B WA T =X, 1AL 7 R R R A 2
W, 4 BT B — AL, R R, R
Wi 1 £ P 25 5 AR KK B, S B2 KG O 1 s el AT
PR A 20 S R 22 . T HL, W AL 5 52 3134
Brsem, mTBRAAEMNEKEN, RARZES T
FOKIRARA, FEM AL . 1 R A0
FEAE (1) B, AR L E R, A 5 A0
Bz AR o TS A B9 LE S AL AR T AL [ AR 2 2

T3 THIFRISAMEL, INARUER B | P45 o FEA% S AL AT
(o L RE F, B 00 b 1) W TR R A v, HLAE TS
AR o PR IR R S bR [ A 2 5 52 R B
FOFET R L SRS U RIBE B £ 5 42 Sk
A 05 R AR RE, 3 T 5 o U A A R SR R K
Jit. DRIUE, XA AT B R RS G B, A
Ub, AWFFUF R T SR B AR, — T TR AL
ARSI A7, BE G S2 A DIV CE A 1A P BESEAR, (L0
SIRNTR, SR U5 i, BR R uEm, AT
TEBREE, R A RCR . BN R AR
Wy 2 4 48 077 T 5 A% AL A EAT 17 LR A

A FE E S LLL-FS R IR M L- 7 2088 O R 4% A
T, AR T ORAF T S B R R N, W SN R
JEE B INORT 3 580 2% S N ) B2 RS AN REAL RO 2, X
B B @ iR I, FF IR P A SR IR 2 8] 52 T A7 A
PRI . H R, AW TS R T — K E A A
B R AL AL B, TR TR A
ZRATTRUB L7 3, te S B R BB AR

1 #R5ERE

1.1 ILRMREEE

B 08y S B T B 5 R A B 0 R A
PP FRREAAS . BEMIEE 5 A0SR, 20194
6 N TZFAMEAR, BBk, Fw 24 E, 7
¥IK19.34 om, AR EEHIT100 g FLIRFEFIMA A
F] 201848 H M AL i 1) -] Jo 8 VT B W 5 1) TL IR
WM AL, EYIFERE M. 3R DL
b, P AR N37.8 om, A E T 750 go

S8 BT AL G A A Ao B 1T, B B B AN A
BHEE, 324320 B b B AR AR T [0 HE T AR 4
Hil. ERMEMAEERTO cm, &EE10 cm, WA
@50 mm PVCE M, 23 H LA 80.25 mmf)
B M . N EE AR AR BT EART0 em, & B
100 cm, A4 53 A [RAF T S5 A 8 4, b [ A T
65 cm, HEAREE35 em, HEMRR MEIE45°, HEKE
N®40 mm PVCE, it @40 mm PVCE 12 5k
JKH @40 mm PVCE LEEHE: . AL I8t @40 mm
PVCHEHEK, KM 5N T Rk, 355
B AR A2 AG B0, BEAbFm A2 B . R R BT IR 25
159, MK EE LR AR D50 mm PVCE i
WIAHEE . U 26 @40 mm PVCITT K% HIER 17,
i 8 T YRR T AR T AR A4 ) HE S, 17 @40 mm
B ER I, @40 mm PVCH & TRt sE fa i
1.2 BFRERPAEREL-EESBRNL- =SB
SR, R RN

R SR AT b R BTS2 g s R R Y, szt
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T P S B0 e 9 3 MR B A B DA s KBSk B
NS H TR, LR R R AL - & R 1K
PURE Z &R 1R

W 2517w, BTk T ORAE R I LK 2R B
L-5 B R I 2 X0 K T R AT R K208 R 34 A T,
Ut, MR YRR BRI T = A B E R LS R B AR T
TRAT VR ()8 ) B, 625 Nk B 2L IK5 38 R A D,
e ] B K T AR AFTRAE 4 °C IR UK AR h A 45 . B
TR ZH Y2 LT 5 s 2% 1Y) L DX 3 S8 R Y LA 2 8 1)

700 mm —>|

100 mm
650 mm
350 mm
D40 mmI K [iE l
@40 mmzs L |— k1

1 (&G
Fig. 1 Traditional hatching bucket
F 1 IHRTHL- B RBRML- S RERAKRERE

Tab. 1 The concentration gradient of L-arginine and L-leucine
designed in the experiment

W BERRZ

5 HIEME Concentration gradient (mmol/L)

Number Amino acid X} it

Control 1 2 3 4 5 6

LI L-FBER
Test1 L-arginine
L2 LAER
Test2 L-leucine

0.00 0.25 0.50 1.00 2.00 4.00 8.00

0.00 0.05 0.10 0.20 0.40 0.80 1.60

®2 BTREFREVER

Tab. 2 Composition of sperm preservation solution

R4 FR ¥ JiiEMolecular
Name Molecular formula mass (g)
FrHx RN Na;CgH50,-2H,0 10.0
AL KCl 0.3
ERE AN NaHCO; 2.0
k=g CeH 206 29.0
ZEIK (mL) H,0 1000

LA 5 A R FE B RS 1 IR A TRIR & 35150, /E4°CHY
UKFE AR B 1h, 285 T N TR

FFNIRFEH S WINEE . I8 IR AR (1)
O T RGBS, B EE BRI
300KL0 1, IMACRAEHINE 7, /£ HAR18 cm i H; 77
e N THAS A, IR IG & & 2 )5 5 S
E KGR
1.3 BFRERPL-BHREML-TRERF RN
EREE . PHCEFIRGREF 0

DR G R AN 52 2 TR ] S 75 A7 AE 13 7] 2%
JRE, SIZBG AFAT 1.2 (11556 45 R LAE B SIZI6 (1) $ S A5 A
SR oS E, DLIRIE R B b alE, bR S I
AN YR P HEAT 2 3K T3P IE AT IR B
14 FEREFEFFIEAHHITERN

MR s A ES 2 B PR B A A RS 3 D,
B e afE A, S5, YRR (Y7 Lk 1 18]
TG NG T, MR 2 REMRRGE 1-3% 7)), A5 L HE A B
. ERE BB /NO, BRI A . ¥
B TR RS S 4% MR T 2 AR AR LG 1 208 DK - PR AF
W W13 O AL R, 52504 75 7 a4
0.4 mmol/L F5Z B 1.0 mmol/L2 2 B M [F] B ¥
0.4 mmol/LAHZ FEF11.0 mmol/LEz IR, X F A
AL . FEVE 1 I SRR, TIAA CUKAE

A % 71 F1Z 3 2 B0R o AL BIKS 1 45
M1 22 4t (Computer-Aided Sperm Analysiss, CASA)fy
M5B, Vg 60Mi/s, e £ 10> A8 AL 22 BEAT 2 B d
FES PR TR 3. FH0.1% BSA 1R /K B
JE, BAE M 2D BENUAT 3R . 3 1 FE AR
A LU 2 A2 HOR Bos, A4S PO E FE (Curvili-
near velocity, VCL). “T-$4#$4% 3% & (Average path ve-
locity, VAP). H %kiz3))id & (Straight-line velocity,
VSL). B (Linearity, LIN) A& ##$] 1% (Beat cross
frequency, BCF).
1.5 BREW S EEFICRIEC R

SR FH A 50 91 A1 A R 5 2 2R 992 e A 8 e A 7
AR, B T XS R3ANEE, BN EEER.S ke
N LA I B0 JRGRAE — DAL N o SZRE I A
VR INL-FE RN L - 2 R, W A A e A K B0
EREEAL . DAPFRGEAL 7 B 2GR b3
W T 238 HEAT LU
1.6 BEFITSHH

TE R g W1 481 52 k5 % (Fertilization rate, FR).
WA JE B 4 1 A 2 (Hatching rate, HR) 1 B
#(Deformity rate, DR). SZAEH . JFAL AN %
AT

SZREF(FR, %)=(52H5 I AU/ 50 2 0% 100
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EALZE(HR, %o )=( A4 1) £ 17 50/ 52 K U0 %) x
100

Ha T 26(DR, Yo)=( e JE 1 B0/ AL A T 500 < 100

FTIFHTCASA 1 Animal 45, 48 M % B
SRR R IR 28 S0 E, DA AR I SR,
1 5 i fa IS SRS FREME B IE R 8 . RS VAR
i R B A E IR B, BUH A 2 nL VR 3 A
FIE B 55 3% A, R OR LR T CER A5 1%
WE R G BRST 5 0. 1%BS A I AU /K 122/ LL I #E
[T Py TR VR S0 30E I 5e b as B A, IRGEOR R B
BB N, Sl A Capture” B 4A 1 Y K
TE8) S5, MMPCREMZF N60 Hz, T5 E&REL
3s(R G 10— BUKE 712 3 Bt 75 i 8] ) Re 42 5 15
“Capture” i e ki 7123135, BHZ BB
WA AT s R 1. BRI T
e HE < hmv > 20 ARAFLE H A 485, mT L HT-
CASA Il AnimalF-XFTH, ARSI 7 2. R
PR 23 ) LB ks R . TR KA i RS &
PR 5 e T R AL B RS 1475 1 B 5

B ds 4k B AN 53 #7435 48 FH GraphPad Prism 8.0
FISPSS 26.0%K 34T« R A LRI 2R J7 247 T (ANO
VA), WF 58 T BE 5 I I Ab BRORS 1 % 4% A2 2 3t S0
BRI, ZROGEHTHEN: BEEHER
(*P<0.05) R 5 25 M 22 5 (%% P<0.01); M[F /NG F
KoL 7R R R E R AR EWP>0.05), ANE/NGF
RRRIR 2 B .3 (P<0.05) .

2 4R

2.1 BFRERPAIMARREL-BERERST TR
R, L RMBSHRAEN

WIFR 3P, A AT ARG 2 BRI B2 1Y) &5 A 8 n
TR BRI Y, BI7E0.25—0.50 mmol/L & |
ThH#a%s, M0.50—8.00 mmol/LE N . Winks
R R L 2R 52 K R 35 B 2 3 T IR 4HL.(P<0.05),
i 5.62%—17.37%. (EXIREHT, ZHEEDL
0.50 mmol/L4 5 /51, 1:69.83%, i3 155 T-%:1.00 mmol/L
HLLAMK H A & H(P<0.05). HAKH, &R
118.00 mmol/L ¥ 52 ¥ 5 A1k, 1158.08%, . E KT
1.00—2.00 mmol/L4.(P<0.05), ] 4% % 2H 2 &) W] I
B E 7T (P>0.05) 0 N IR 2R N I A 26 T T 2
0 B SR 52T, 55 A 2 ) A 2 5 e T 3R 5 ) R A
AHEE, 708 2 1 2 57(P>0.05), %Kk FE 42 [AlH T8
o EMEZE R (P>0.05).
2.2 BFRERPAIMAEREL-ZRERTZHE
R, WCRMBSH RN

WK 4PN, ZHE R R BRI P 1 S 5t =

ST s, RI#£0.05—0.80 mmol/L & 7t
a3, 0.80F1.60 mmol/L 2 T [&#a%h . 76 KU
b, $£:0.058111.60 mmol/L4H 5 %} fR 40 T &5 2% % 7
(P>0.05) LA, F 4 541 1 528 30 ) I8 25 v T R
ZH(P<0.05), 75 H15.19%—11.37%; H:+411210.80 mmol/L
G A, 1572.37%, 23 #110.05—0.10 mmol/L
ZHF11.60 mmol/LZH(P<0.05). Tl 4% & 402 1) U] IE
3 755 (P>0.05) . WAL IR S SR F AL,
B 25 S &R FE 3R &, LL0.80 mmol/Lifk F 21 N Tl
g BT E BRI . ERIREA T, B 0.05—
0.10 mmol/LZH 5 % M 20 TG & 3% 22 7 (P>0.05) 4, FL
AR ZHL IR AL 2 35 W 3 v TR R 4H.(P<0.05), 42
2 510.05 mmol/LZH(P<0.05), b HRZH i Hi10.14%—
16.51%; H:H0.80 mmol/L4HL 4k R e v, &
77.94%, % = T 180.40 mmol/LZH PAAM 1K) Hofih &
4 (P<0.05). 7ER A% HH, 0.05—0.10 mmol/L
2 10.20—0.40 mmol/LZH MG & 3 7 5 (P>0.05)
Wi ¥ 22 1) A2 A ) 5 B2 A 2R AR AL 2R AN (R, Bl

®3 L-BRERENZHER. PR R0
Tab. 3 Effects of L-arginine concentration on fertilization rate,
hatching rate and deformity rate

TR NS YR
Gi% fg(?ii\%ﬁﬁi) F er)tLil){;Hza%ion I—gllﬁ—tiifg Dﬂfi"(j)?riy
i rate (%) rate (%) rate (%)
GHIBZL Control  52.4622.84° 67784214 25.84+1.07
0.25 60.08+1.59  7123+3.78 25.41:0.80
0.50 69.83£1.52"  69.39+3.69 23.65+0.79
1.00 66.41=1.68"  70.5542.13 24.4742.32
2.00 64.82+1.58"  69.18+1.92 25.78+2.72
4.00 61.23£236™ 6731+1.18 25.61+2.40
8.00 58.08+£0.58°  72.93£1.25 25.2342.79
VE: A=A bR REAR R SRR AR 2 e Ve 2 (P<

0.05), n=3; ~ A

Note: Significant differences exist in different representations
of superscript letters in the same column (P<0.05), n=3. The same
applies below

*4 L-=ERBRIREXNZEE. RN RN
Tab. 4 Effects of L-leucine concentration on fertilization rate,
hatching rate and deformity rate

Y THE  WE LR
e Lire=a 239 X NH Iz
G}%ﬁu (&“igéﬁﬁi) Fertilization =~ Hatching Deformity
P > rate (%) rate (%) rate (%)

%t HEZH Control 61.00+3.36° 61.43+1.71° 27.53+1.04"

0.05 64.54+1.67° 60.80+£1.49° 25.43+2.31°
0.10 66.19£1.91° 65.54+7.39% 17.17+4.53"
020 67.90+3.39" 71.57+4.17° 12.0242.71™
0.40 68.03£1.28" 76.80£1.73"  7.65+2.26°
0.80 72.37+1.92" 77.94+3.90" 6.80+2.17°
1.60 64.20+1.64% 73.37£3.46° 11.4122.69°
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SRR R = 2R e PSR . 0.10—1.60 mmol/
LR i 20 (1) ey T2 26 0 (K T X B ZHR10.05 mmol/L
WIEZH(P<0.05), LLXTHEZH B#AK H10.36%—20.73%;
0.10—0.20410.40—1.60 mmol/L J& 2H 2 ] | ¢ &
HZEF(P>0.05). %47 L0.80 mmol/Lifk & 41 i)
Wi FE 2 A5 M1, N6.80%, 2 KT 0.05—0.10 mmol/L
W FE 4H.(P<0.05), 1H 50.20—0.40 mmol/LiK & 41 A1
1.60 mmol/Li & 41 7 2. 3 72 57:(P>0.05) .

23 BFRERPL-ESEBRMNL-=SEREERM
SRR, R ENE N

s R AN 2 B R 2 R R 37K T IE A8 S 06 % 32 ¥
R AL R T R R () 45 R SR SHTR, I
RN S AR R m T R, 2R R
11.20%—19.33%. 1A% 2B B AN 7K1 BT xS B 34~
KFW AR SHZ MZREL LR EEZR
(P>0.05), {HFEZ FR0.4 mmol/L/K V-5t B (1) 72 & Bk
IR LI 520 2R 35 2 3 v T A2 M R R R K
SF TR L) S R 3N KT 4 (P<0.05), 1562.43%
HoAh2 AN K RBR KT BT B2 1) e R B3 AN /KP4 2
[E) )G ¥ 2 72 /(P >0.05)

AR AR AL 5 SR R AR AL, I IR R R
ANTKCF 0 25 2 Ak R 2 I8 3 = 15 R 4H.(P<0.05),
AL R E13.03%—25.51%. & E20.5 mmol/L
X IS (R R R 3N /KT 4, Bl 6 R BRI B TR 8 v,
AL R I RIS, HE R 3 2 7(P>0.05). 1
7E1.5 mmol/LE & FR /K P2, Bl & R & ERIR FE 1)
Pem, WAL R B BN (P<0.05), H, 0.4

#5 LHEMMNL-SERKERRIEANEEE, LR
BT A OB

Tab. 5 Effects of L-Arginine and L-Leucine concentrations on
fertilization rate, hatchability rate and deformity rate

Ay R EEE . mmE mE mpE
- st e > Fertilization Hatching Deformity
Group L-arginine L-leucine

(mmol/L) (mmol/L) "€ (%) rate (%) rate (%)
ot B 4310+  67.02+ 22.85+
Control 0.77° 4487 16y
Do es DI GoE 0
2 e e O W
B
e s B nd o
s e w0 G R S
CICI Gl
7 0.6 R L I
U
9 0.6 1.5 55.68+  87.01+  9.97+

2.58° 0.44° 2.13°

0.6 mmol/L¥& & g /K ~F-2H 2 2 % 1°0.2 mmol/L/KF
H( P<0.05). TEFTA Y, 1.0 mmol/L5E2d FR/K V-
XiF N (R Z BR0.4 mmol/L/K P 2H b R B 2w T
HAh L (P<0.05), % 51£92.53%.

55 2 HE ZEANEAL A B, VS I B 1R (1) 4% 2L ey
T2 1) i 2K T 5 IR 41 (P<0.05), WL R BEL T
11.08%—17.62%. o2 FR0.5 mmol/LX} B [ R &
T3 KA, B E A R IRIR FE IR &, B T S [%
%, HIE R %2 5 (P>0.05). TMfE1.5 mmol/L
SRR KA, HEE RS R IRIE e &, W
R E R (P<0.05). 1.0 mmol/LFEE R
IR N 1 3AN R IR K~ 2 1) e T A T oAt
2R B RIS R R /K T4, BA1.0 mmol/L
FLE R KT N 70,4 mmol/LAS 2816 7K T I FE 40,
Wi T 26 5 I, 995.23%.

24 L-BEBRSL-RRERAEIMEFENRERN
=AU

NIRFRE IR 5 S = TR 5 W BT R I R &,
BAVEIA T He RN LR R T8 7,
ICFRATTAT I T AH DG AL ER R Fi& T TERTHET
I T, T ENUA IR T T RS(CASAYHE
ZHT R RERSHT, TSR (VAP), H
B E(VSL) . HZIEshEE(VCL) . B
(LIN)FIHE4T SR (BCH)&Z M 5K T & 8%
M, RIFHR FRENEESE. NEINA
LR AL PN U I3 FARS T35 S sz, 641155
ME 0.4 mmol/LAE &R+ 1.0 mmol/L55 % R
0.4 mmol/LA& & #&+1.0 mmol/L 7 & B e A AL FE FL
IR FUARE T, 285 10 TH 5L B  23  ve Ak
A [F) Adb B 40 B PR3 S E RS 3% 7o s Rl
HIKE 1% 183138 VAP, VSLAIl VCLZ (% 6),
[F S RS 2R 5 e R AL FEZH VAP, VSLA
VCLZ ¥ 2% i T HAh A ¥ 41 (P<0.05), MLINL
BCFEH] B 72 7 (P>0.05), R HIHHK 7% 1 E3&
Fx R .

%6 CASASARIBERETFES
Tab. 6 CASA analysis of sperm motility in different treatment

groups
ZH MRA RBER RAR BaRreEmR
Parameter (um/s) Control — Arg Leu Arg+Leu
VAP 81.53:1: 110.3§:|: ll3.4%:l: 120.7?1
14.04 5.25 5.42 3.76
VSL 82.71:CE 104.4%:!: 109.9%i 123.1?i
10.52 3.88 6.12 3.11
VCL 82.38:CE 106.2(3:!: 115.9(gi 126.2§j:
16.94 5.55 4.64 5.98
LIN 81.38+ 80.68+ 79.40+ 78.04+
7.90 5.87 4.97 4.87
BCF 26.89+ 2843+ 27.12+ 29.99+
5.03 3.66 4.80 7.31




1590 K& A& Y ¥

47 %

2.5 L8R 5L-REBCEXE FiEshitalfy
A

W 27, AN [F) 02 1R Ak 28 20 3 T LAAS ]
FEFE MR mRE . JLrh, G A RS T 5
Al TR, DL0.4 mmol/LKE & FR+1.0 mmol/L
SEE R A R A f v, HOR TGN (111.67+
2.05)s, HLXTHEZH ZEK T #5030s . [FII, HARE s
IR T 518 HE s MR T2 0 532 & T HAh
H, HERER BEREREZRPE LR T R
B FEER, &R T8
2.6 RBFFEILIT

FHETAE A A, o R B AL AR E AP LAl
H TR . W 3FTN, AR R,
AR B B R AE AR RN N B M AR . b
B FE AR AR EL 4270 em, 10 cm, %A @50 mm
PVCHE L L, Wit AT i S W, A8 48T 15 S0 i
AR AT DA 25 oV R TR R X 1) 7, BRAE 55 B
. FE#EEME LT EZT0 cm, AR AL
39.5°, =100 cm, FHER T-1& Ge e A0 A £ FE 5 /N, &)
WK, A BTS2 R SR RIIR 3 50, MO B
., HKEHO25 mm PVCHE, #id @25—40 mm
PVCAR 123 5 WiAK JEE 1Y @40 mm PVCES Sk, AP
B % @25 mm PVCH H A, H®25 mm
PVCER Rz . TR IE T @25 mm PVCE K,
@25 mm PVCER 3% 6| A1 H 5 K&, HH
@25—40 mm PVCAR R H: S 22 vl /KL, MBI T4 4t
5 AL A/ Y @40 mm PVCEKIE, @25 mm PVCER [E 5
% B A RO SR KL R 77, A K2R et N [ 4
TERRR, 35 50 BB 2R 01, % 4 72 A 11 4 5
YRS FIAE IR 54, BRI Z IR ARAA A D50 mm

PVCE R OHEH . T ¢ @25 mm PVCIHiiK
P BRI, 4t U T B HE T AR AR R, 4T
FF @25 mmH i #EHIER R, M P25 mm PVCH
HS SR
2,7 EBEBUBERREBHETEBEZREM
ARz 0

B 7], o R AL 77.63% [ B2 RS S
TAE S IMAARH65.5% 1) 2K 2R, % 57 .3 (P<0.05),
mEH12.13%. 552 R A0, o R A1 179.49%
AL 26 i TAE SR AT 58.73% I Ak %, o LAY
A AT PR P £ 2R 0 42 25 5 T4 S A AR (P<0.001),
1 H20.76% . 5 WAL RS20 A S, R 26 DAk
BRI AL IR, N25.28%, B 351K T 1% G4k i
31.70% I 22 (P<0.05)
3 g

AW FARER T L-FE R NI 2k . 0
T Z TN T R R0, R IML-FE 2 IR — EIRE T
Al AR ARG . AT B SRR S T L-FE & R
S FIE AR E R . e LB, Oztirk
O i b A AR ORI T AR H, 70K T-40 78 W rh v
L5 SR AL B4R RS TDNAM e 8, Ligg™”
L X A FERE T B LR R SR LA =R 1T LAk
3 GRS YEE KT E, 3 4ERRRE TS D
LiuZs "t f8 th, ks ZU R Ik RE W% (Lt 11 2205 9
JE/NERE ARG IR E . EACHHE R, R R g AT
FEAEZFIHREME =), W2 % WA —E L E(NNO)
a2 St NORIZEW) & R LK R IR X kG T35
JIHIE AR LI, JarazoZl Mgt XN
W 7 R BURG 2 R RE 9% i AL — A AL B A R (NOS)

x
(=

150 A 50 - B a _ S
f;}\ w
z T z
/u? | o
z ab ab 24 b E 60 a
EE 100 b =S =2
H b =8 30 £ b
w5 RE < ®E 40t
E & = 1'}95 .
T5 5 SR =g
B i ® Ll
:% g 0 F g 20
2 a,
wn
0 Il Il Il Il 0 1 1 Il Il @ 0 . . . .
> S > > > & > >
W I SN SN e S W P P
& & S AN
¢ S O 32 & X
Nt \ad O ?3‘?0

B2 ARG A X T8 3 e 1 5m
Fig. 2 Effect of different amino acid treatments on sperm motility time
X HE LA AN A 2, S0 K5 - CRAF 43 VR IR ZURR0.4 mmol/L. &R 1.0 mmol/L & KE %R 0.4 mmol/L+5E & 2 1.0 mmol/L, FIH
THELHUABIRS 753 T (CASA) RGURLINKS 112 3 1)
The control group is left untreated, and the sperm preservation fluid of the experimental group is supplemented with arginine 0.4 mmol/L,
leucine 1.0 mmol/L and arginine 0.4 mmol/L+leucine 1.0 mmol/L, respectively, and sperm motility time is detected using the computer-
assisted sperm analysis (CASA) system



10 44 JA A G T INORS B AN SE R R 2% 52 B 39 0 S A ANFAL TR 2 1591

|<7 700 mm 4>|

100 mm
1000 mm
@25 mmEK i
D40 mm%% e P — &7}( u|

K3 R YA A
Fig. 3 Improved bucket
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Tab. 7 Effects of different incubation modes on fertilization rate,
hatching rate and deformity rate

BT TG e W JE 2
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A o b a
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o R R A A o . b
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SEMEN SUPPLEMENTED WITH ARGININE AND LEUCINE ON
FERTILIZATION AND HATCHING OF HYBRID YELLOW CATFISH
(TACHYSURUS FULVIDRACO)

ZHOU Quan', WANG Jia-Qi', YU Gui-Jie', WU Jian-Kai’, WANG De-Zhong’, XIONG Yang', GUO Wen-Jie',
ZHANG Mao-Sen’, TANG Qin' and MEI Jie'

(1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China; 2. Kangyu Fisheries Technology Co. Ltd. of
Sheyang County, Sheyang 224300, China; 3. Suxiangqin Fisheries Technology Co. Ltd., Taizhou 225300, China)

Abstract: In order to increase the reproductive efficiency of hybrid yellow catfish [Tachysurus fulvidraco (Q)xTa-
chysurus vachelli (3)], the addition of two functional amino acids L-arginine (L-Arg) and L-Leucine (L-Leu) in sperm
preservation solution was studied to find out the optimal concentration. The fertilization rate, hatching rate and mal-
formation rate were used as factors to evaluate reproductive efficiency. Results showed that the fertilization rate in-
creased first and then decreased with the fold increase in L-arginine concentration, and all of them were significantly
higher than that of the control group (P<0.05). The highest fertilization rate was found in the 0.50 mmol/L concentra-
tion group, but there was no significant influence on the hatching rate and malformation rate (P>0.05). As the increas-
ing of L-leucine concentration, the fertilization rate and hatching rate increased first and then decreased, while the mal-
formation rate decreased and then increased, with the highest fertilization rate, the highest hatching rate and the lowest
malformation rate in the 0.80 mmol/L concentration group, and all three evaluation factors were significantly improved
in values when compared with the control group (P<0.05). We also tried to add the two amino acids simultaneously, at
the concentrations of 0.4 and 1.0 mmol/L for L-arginine and L-leucine, respectively. We found that the fertilization
rate, hatching rate and malformation rate were significantly improved (P<0.05). Besides, we examined sperm motility
using a computer-assisted sperm analysis system (CASA), the results indicated that the addition of 0.4 mmol/L argi-
nine and 1.0 mmol/L leucine, alone or simultaneously, significantly promoted sperm motility (P<0.05). Finally, an im-
proved hatching bucket of Tachysurus fulvidraco was developed. It was proved to be more suitable for artificial breed-
ing with the fertilization rate and hatching rate significantly higher than those of the traditional hatching bucket, by
12.13% and 20.76%, respectively (P<0.05), with the malformation rate significantly lower than the traditional hatching
bucket (reduction of 6.42%; P<0.05). This study established a more efficient and convenient method for the artificial
breeding of hybrid yellow catfish, which will help to promote the new species and accelerate the industrial develop-
ment process.

Key words: L-Arginine; L-leucine; Fertilization; Hatching; Tachysurus fulvidraco; Tachysurus vachelli; Tachysurus
fulvidraco(Q)*Tachysurus cachelli(3)
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