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FEE: [ ICH {0 (Pelteobagrus vachel li) 2 3¢ FEIALEL & SR A 57 (9 258 S Fh, AHIFFE 400 v — 48 50 35 1Y BL [C 3 3 ok
TFRHEBRAERR, ARREZMNNTER . FRE0H LR R IR RO AR 8% . RIS B 28T

RGEIATR T BRI, XRRRE . R LB . SR

WRURRIAE R P AT T it . &5 R R, MRl 2

Xof BL I 8 3 A0KS 1 AR A SR 0, SR B LA 1 2 10, L DMSO VR 40 1 %o L IG 8 30k 7 R R KR, 10%
(1 R B LA AR P PUARROCR . R ARSI R P I B U 25 A1 e SR ) 30 min, WAL 7 om AbZEZE
10 min. VRAFIIRGTFE 42 CARIBMATR 9 s B ELAT B 1936 iz shk e . FEARIRS ST TRAE 2R T, B0 )a M
TUIR B UAORE T05 7135 93%, Allaig 8 thfilik 53%, SEREIEE 5.

KR RLIRBEM, BT KT, MR, okl
TEHS: 1005-8737—(2023)11-1301-10

RESHES: S917 XHRARED: A

L G # i f11 (Pelteobagrus vachelli)sf J& fifi 12
H (Siluriformes), %%} (Bagridae), &% #ifi )&, &
WU JE 0 R TP AR R R RIS, 23R ERA
Iz oA PRI IR AAE M KR e+
FE, BAERKEED. 59015 WKRESE . Bt
95 1S A R, A — IR A SR R A SR A
lei) it 7 i 7 A O T R B B R U, '
R P BIRBA —E KRR &, HHEFTEE
TR T RS, BN BT IR AR AR, sk
MBI ETRR ., RERLKEFON T EFH
ACHEAF ), BN T EHESFE T, FLIRHEH
e HEERR R B AR, MR AT, it
T T e R B BOR >, SECRL IR i A
TEF SR P2 LR ARG P, ik
BT — A B R LG SR 12 R IR AR R 2
P N T BB AR . FFEH R AL R 5T

KB E: 2023-11-09; 1&iTHHEA: 2023-11-17.

P A A

TR A ST B
KRR ETE 200 ZFp e gy
If Rz AN I A 2014 AR TR G
NG AR ERER pH 0TI, P10k
T4 R BB 2 FRHTER (FF B2 AT DMSO)HYAE
TRURIRAFROR, S 2R A R 5 BOKGE §-3%
H81.7%. M5 IR B B TR A A
M HE, (A B 58 R XA 12 R AR P 1 Tk
e, PRI, BU DB AR DR AF 1 A DG 58 1A
AN o BT AL IR 123 7 22 48 (computer-
aided sperm analysis, CASA)if A 2, {31 i
TCBE WS¢ PRI AR5 RTAS N S0 0B R PP A b 71
PEIRZZIR K o KT 15 FIs 3R R A& PP Al A 1 ot
A EESHY, 028 TS R s sh g
P FReLitala, LA B RS 20 it R IR
HER I R TR R TR R KT ) Kz Eh

BE£WB: EZESVILITH(2022YFD2400900); 71 92\ g M BHIFBe B FEASBHIF L 55 2% % 112023 TD23).
EHBAN: &4EMA990-), Lo, i+, BB R, MR AR maISEFRSAM | MIGRIEH Fl. E-mail: jljin@yfi.ac.cn
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2R, RN AN, SRR TR
FEREFE AR FHS A F 5 3 st L B 43 BTG
A TRV REIR  DUARTR) B v VR e X BL G B 3 £
¥ B B, 7 — B 58 35 A9 U TG B UAORG
TR ER, N IR A N TR R A
5%, NEREFAMBRAET . 70 A
JECGE PR3P AR AR B AR S04

1 #MHERE

11 HBRERE

SIS X MR 500~750 g WL R TG HLAE
IR % B LAY B EC B St v SR £, T A 3R T
FANHL A TR Ll AR . SRR, S
FH B T B PG 8 S fa (R P2, i 30 BB R SR
FEWG K AR R B2 R g . BERS
B E AR W R T 8TE, B A
T 1.5 mL B0, BUBTERS T 3000 r/min 25
> 10 min, KRG B8 E A pH.
1.2 fEFiEIEN

ERRIE A Bi% 10 pL 4lik, FMekERv &

R W AE 2l K R AT, W AL Bk 1
ST 2S5 (CASA, Hamilton Thoene CEROS Ik
DS 1 3% J1 F 45 iz sh 280, RS+ S8,
TGRS S T mas gk 8L, iz s
(VCL, um/s) . H£z 3@ (VSL, pm/s), 2y
RHE (VAP, um/s), ¥iFT 5% (BCF, H2)% ., KT
& 1 s e T B 80h S T, mimz sl
K ¥ HL B R AE R )32 3l B9RS 1 BCER +  Boh iy
hi Lo
1.3 RG] R iFiE

R 1 WG B 4K BE ) 4 FhokS 9 Rt
W, JTE B AR BRI Y pH FIB S TR o 48 BERG
W53 I FH 4 AR BRI RE W - TR RRIR=1 : 5 Y Ll
Wi B o FAAG 3 A SRS T e 2EU K 516% 01 FLA$ il is
SR, MIRR R RERRG T 4 CIRAF, 75 24 h FI
48 h PR AE T & Sy e AN . Ok th e AR
i T R (E2) B 0T S 4G TR W W R V=1 : 2.,
1:5.1:8, 1:10F11:15 W ELBIFRE, 7£ 0 h.
24 hF1 48 h IS B 70 B RGeS 1%
JIRNSTE S 288, K W) S A A B L1

*1 RREFEBTHERREAR

Tab.1 Theformula of the extendersfor Pelteobagrus vachelli sperm

g/L

43 composition

i BEWR 1 (el)
extender 1 (el)

His BER 2 (e2)
extender 2 (e2)

Hi B 3 (e3)
extender 3 (e3)

Fi B 4 (e4)
extender 4 (e4)

NaCl 10.3
KCl 0.26
CaCl, 0.28
NaHCO; 0.03
MgSO,-7H,0

Na,HPO, 12H,0

KH,PO,

FrE R =81 sodium citrate
WAEBE glucose

HEME sucrose

1515 K /(mmol/kg) osmotic pressure 350
pH 6.5

10.01 6.2
0.5 0.37
0.44 2.49
0.25
0.09
0.07
10.93
0.99 26.39
3431
336 261 303
7.5 7.5 6.0

1.4 FEFLERPFIFIE

ARG T AR TR R T 4
FhpT Rl HEE, 2 @, —H X IH(DMSO)
M EEREE, KRR AE 1010 /9 Le i I

BRI 2 KekGwom e, FE 5 A 10% 5T 7R A
PGS BEAE 0.5 mL 2451, 55 UL RS G
DUV VR FTRS 115 77, KBTIk ik .
HEAEVK A 10 min, WA EJ 7 em b HEZE
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10 min, Fifi 56 22 B AW A T IHRAE R E )
FFHE 37 CHKIBTETR 6 s, SRIG BT
LA, R o AT AR &2 95 05 KRS 1% 0 N
KWHE S,
15 HUEFIRERTGE

¥ 1.4 e ry B BEVE R VRO R, R
FEWL 2 LA 12 10 19 EL X B RS VAR RS, 430 A
5%, 8%. 10%. 12%F01 15%H 0%, Bk i o 24 7E
0.5 mL Z4&H, #i 1.4 9% R P XRS5 T
URAE A I3, B S RS 43 A SRS UDKS —1% g N
BESH, T R AEBTR AR
16 BFAEEFMEFRNML
16.1 FEEEMAEL BUGERS T, HRRIR 2
PR WAE 110 P LLBIR RS A 10%0) B BE,
P 376 0.5 mL 28, 430 ok P4 5
10, 15, 20, 30. 45 1 60 min, Bi/51% 1.4 FHY
B URALIRSE RS T 0. R 0R 24 h )5, KEEN
WATUE, 1 37 CARBBTT TR 6 s, AT
ST AR N A2 95 J FRRS - 16 7 o
162 HREEESEMRL FHEHRE 161
H T R BRI ABUAR NG, ¥ AR %
BAEVK P 10 min, FE7EEWA L 3.5.7.
9FI 11 cm AL FEZE 10 min, HEZELEHGHRAMWA T
AT, 37 CARIBHRTIRTR 6 s 5 FRE T/ A dSUR:
IS5 71 -
1.6.3 WHAREHBEML BOHERRZ 1.6.1
W AR BRI ASTRAG, P AR £

I E1 (] E2 B E3 [ E4
n=3; x+SD

24
{RAERTH/h storage time

48

B 1

B35 3)1/% progressive motility <

BAEVK -5 10 min, BRI R EEBRE LT
7emAbEEZE 6. 8. 10, 12 A1 15 min, HEZELEF )G
B EERAWATHA, T 37 CKIBWP MR
6 s Jii RGBT AR A 1 1
1.6.4 fRRBEMBEMNMEL POEER, 1
MR 2 LA 12 10 Y L BIRR RS, 7ERS T A 10%
A EE, IRAIGE/HEAE 0.5 mL 24P, % 1.4
IV URFR T X R FHEA TR AT o 22 8 IR A R
W, JPNTE 37 CHRE 6 s F1 9 s, 42 CREZ 6 s Fl
9s, FifiJ5 FRE T 20 BT AR AS [R) & 95 25 140 F B RG
RIS
1.7 Sitah

SIS AU LT BB A5 ME R (X £SE) R, il
JH SPSS 22.0 X %4 #k 47 8 K R I 22 40 i
(one-way ANOVA), F Turkey K367 X 204 254 1
B E M2 T, B KR E S 0.05,

2 HZRE5HMH

21 AREBBEENBRELGAIXNEFRENZME
PR RS T IORERIBER N 295 mmolkeg,
pH 4 8.0, AMWFFEIEEA 4 FhAf B E 4 5 A i
FWFE 1, WARBERESHA 350, 336, 261 A
303 mmol/kg, pH 435k 6.5, 7.5, 7.5 f1 6.0, 4
PR BEVRONT B IR B UK T e an sl 1 PR,
K106 17 45 AL A 8 1 22 5% (P>0.05), H.
Bt PR A ) ) P SEE S T RAEAIG,  7E 24 h RN 48 h i B
W2 v RS I e T A A AR IR .

100
Il E1 (] E2 @ E3 [ E4
%0 - n=3; x+SD
60
40
201
0 0 24 48
{RAERTK/h storage time

FU TR B AR 1 AE AN [R) s BV P PR AF AN [R) IR P8RS 1135 17 () FITHT 1] 32 30K 1 L 51l (b)

El. E2. E3 #l B4 r BIARERR R 1. FR 2. FORE 3 RIS RV 4.

Fig. 1

Sperm motility (a) and progressive motility (b) of darkbarbel catfish (Pelteobagrus vachelli)

in different extenders at different storage time
El, E2, E3 and E4 represent extender 1, extender 2, extender 3 and extender 4, respectively.
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%30 %

632 SRS 1k FUAE 4 R R PR B 35 22 5%
(P>0.05), W& MHEISE R, FiRE 2 BT iz 2
K7 BA BB

PRI 2 % FL QB BT G 1~ EA 5 AN [

B2 J1:5 W 1:8[C0 1:10 I 1:

a 100 1

1% 71/% motility
S (o) [e2<]
(=) (=] (=]

[\
(=]
T

(=]

0 24
ARAEHTK /h storage time

48

& 2

Hij 6118 3f1/% progressive motility o

WE MR, SRR, IREPAR T 1:10
(AR R LU A1 2 B o v ARG 35 ) NI 1] 32 )
Fe i), AR [) 6 B LU BT RORS F- 3% AT )iz 3
FLBIEAT B 2 1 22 S (B 2)(P>0.05) .

100 r
B 12 J1:50 1:8[1 1:10 M 1:15

80 n=3; x+SD

60 [

40

201

0 0 24 48
{47 /h storage time

N T R B EE 810 1949 BU I 3 0 EAKS 1A DR AT AN T IS B0 1355 77 () RITRIT 1) 328 B8 5 L] (b)

Fig. 2 Effect of different dilution ratios on sperm motility (a) and progressive motility
(b) of darkbarbel catfish (Pelteobagrus vachelli) at different storage time

22 AERFEFRPFIXIEFFER R
ANTRI Ve PR DR AP 79 X6 BU F B A8 5 U R
TR 3 B . A Z —BE)5, il 206
TAEGRATRR RS, RMEBEESGIH. RIRE M
V& VRATS 3 FIHT [ 32 21 L Bl £ LA DMSO 1Ry
YR URRT before cryopreservation

[ 77 motility
a [ FilEZ3h progressive motility

100 7n=3;x+SD 1 100
1 .
80| - 1 80
2
"é 60 | —-— 160
=
R 40r 1 40
i
20 120
T
0 1 1 1 1 0
> O > .0
S .8 O > SO
& T8 & S8
¢ 55 & 5
& Vs & Vis®
i i

HLURFH| cryoprotectant

BT [E135 8)/% progressive motility

% 17/% motility

PUARF AL B2H A, A 1 A1 iz 3l o LE 2 25 IR
T EE AL P ZH (P<0.05) o LA AT D 8 O PR 477 1)
Ab PR AR 5 R HE 0 AT 19098 B e il e, (B
L A B () B A S 25 57 (P>0.05).
VRAF I B BU PGB BUARRG 3% 3 R ) 3z 3l 45

¥2URJG post cryopreservation
[ % J7 motility

b [ Hij )32 8 progressive motility
100 r 1 100
— n=3; ¥£SD _5:3‘
80 T 180 g
[o)
2
60 160 2
B
2
i g
40 40 <
R
20 I 120 9
:1:
0 \' L l\ i 0 =
3 X A S N
S &S S
@‘& /}@“,‘g‘} @‘& /)@‘ ‘@0
& U & U
'VJ& q,'&

HiRFA cryoprotectant

K3 ARV VR IT () A1V RS (b) FU I o 398U 1 5 fE (9 52 )
* TR Z A EA B 3 2% 5 (P<0.05).
Fig. 3 Effect of different cryoprotectants on darkbarbel catfish (Pelteobagrus vachelli)
sperm quality before (a) and post (b) cryopreservation
* indicates significant difference between treatments (P<0.05).
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AT BT T R, Hod Ll DMSO 1R iR GRit
FIR AL BEL, VA7 5 R 2R F KR SE TS, RAE
ARGt DU EE TR TR B AR TR 7R
Je 136 1 FIHT 132 B He B34 8 DA 20— R ik vk
R AL PRL, H 5 A B 2% 5%(P>0.05).
23 MEFIREMNBEFRENIIE

AN [R) 1 FE e XN 1% i T S R
(Kl 4)(P<0.05), Y& URHT, FOIK B HAR1I% 1l
I 1) 32 2l Bl FF B 3 1R T i AR, 7E 15%11)
AL PR, KEFORETNG 1 B E IR T 5%, 8%FI
Y2 ¥R Rij before cryopreservation

1 ¥ /7 motility
[ Rij[a]3z 3l progressive motility

100 r b =3 ¥ 11
00 _-r___l,’__ b n=3; x+SD 00
i
| T a |
e
B 60 1 60
g
©
240 ¢ 140
haccd
20 | 120
1 1 1 1 1
0 g 10 12 15 °

1 1 1 1 1
5 8 10 12 15 5
FH B¢ BF /% methanol concentration

Hii 1532 311/% progressive motility
1% 71/% motility

10% AL FEZH, KEF-Hi 152 3l L) e KT 5%
Ab PR (P<0.05), ¥ FR)E, B I FUHORS 1% J) bl
B R R B BT S R AR e, A
10%F1 12% M BT S, A5 F16 J17E45 )ik
A EEE T (P>0.05) K T2 5 HT S 3
Lb il it o T s B2 () T i BT, TE 10% VR BE
R E e, BEJG BEE P B B A0 T e R e A
FVER AL . 10%F 12%8Y F A B, K T
IRJE T 12 3l L 5k 2 8 T 5% RN 8% ) H vk FE
AL FREH (P<0.05),

b YRS post cryopreservation
3 %7 motility

100 - T Hi[AiZ3) progressive motility - 100 -
ll:_ n=3; ¥+SD =
80 | T 180 §
1 o
60 | {60 %
5
g
40 1 140 S
=R
20 + 120 N
2

0 0

1 1 1 1 1 1 1 1 1
5 8 10 12 15 5 8 10 12 15
FH B¢ BF /% methanol concentration

Bl 4 F e B X B [ 30U ARS8 VR T (a) FIVR VRS (bR T 03 2t 1 5% 1l
FEIE & b J7 B AN ) 3878 22 57 b 35 (P<0.05).

Fig. 4 Effect of methanol concentration on Pelteobagrus vachelli sperm quality before (a) and post (b) cryopreservation
Different letters on the column indicate significant difference (P<0.05).

24 REBRFMBEFRENZMIE

WE S 7R, AN RSP s ) B EG 3 3 fa ok
TI5 )UK 11 170328 sl A 7 A i 3 5 (P>0.05),
K 35 71 R 1132 3l LA £ 74 30 min BB 55 1
oAt AP b B R b I TR 7R T BL I
WS T RIS s B WaE R, RS TRl mas
Sl A BE 2% v B RSN L FE 7 om B A F i
FE, BESET 3 om WALEY], K5 kA EZE S
FE W T, K 1 12 Bl LA 3 M 1 AR
(P<0.05) . K Tfij B 2% 1=y & % BL FC #  f0KS 1106 1%
A i i E 2 5 (P>0.05) . BEZEMF ] 1 6 min 1
JNE] 15 min, FUECHEFARS 715 & H 0
225, MRS F 09T 032 2 LI 78 10 min B
e, SHEZE 8 min AP B EME2E S
(P<0.05), Bz FEZEMF A AEH %8 12 min F1 15 min

IF, O IR B RS 111 )32 30 LU 4910 B T B
25 EFEFXMBTFRENZM

WE 6 Frs, AS[a) 0 O i R R0 ik R i 18] X6
BU IR B 500 00K 0% 0 A i R e 3 T R i (P>
0.05). TMIAH T Hif 17 1z B 7EA [ (1 52 75 R 1] 1 B0
TREMEESR, EMFNHRREET, 2959 s i
MRS FHT s 3 Ll & TR 98 6 s BEKE . 78
42 CAKFETR 9 s I, TLIR TR SRS 7 i M3z 3
Lok Bl m, BEE T 37 C/KIF9 s Ml 42 C
K 6 s B ARG F(P<0.05).
26 MUEBGTAEREENETFRE

MR AR SEEG AL 251 T 8 VR A7 IS 10 BL I
AR LR 2, SR BR, BREE N
98.43%, Hijmiz 3l Ll 54.94%, VCL. VSL Fl
VAP 435 74.35, 55.87 Fll 59.53 um/s, P2
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a ] 77 motility
100 3 HIM [']szj progressive motility - 100
T - = n=3; x+SD E
—_l_—l ~5
80 180 g
g 60f 160 #
g B
x 2
< a
R 40r 140 N
e R
20 - 120 W
=
0 =
5 1015203045 60 5 1015203045 60
45 A] /min equilibration time
b 1 1577 motility
100 3 FHili1iE3) progressive motility - 100
T = n=3; ¥+SD £
T °
80 180 g
._E’ __r__—r_ é
NS =1
< a.
R 40 140 N
i R
20t 120 W
=
B
0 1 1 1 1 1 0
35 7 9 11 35 7 9 11
7% ¥ /cm fumigation height
. 1 %7 motility
100 [ R[5l progressive motility 1 100 >
_T_ — n=3; x+SD |
80 ll 180 g
Z T 2
.‘é 60 [ 1 60 g)
: .
_ﬁ 40 - 140 o
1 R
201 120 19
1 1 1 1 1 0 4§

6 8 10 12 15 6 8 10 12 15
FAZEI} E]/min fumigation time

K5 ST ] (a) . 52 2% 0 3 (b) R EE ZE 1R[] () %F
FU IR B RUARRS 1 T i) R 0

MR Oy P RN [ 38R 25 57 1 3% (P<0.05).

Fig. 5 Effect of equilibration time (a), fumigation
height (b) and fumigation time (c) on sperm quality of
darkbarbel catfish (Pelteobagrus vachelli)
Different letters on the column indicate
significant difference (P<0.05).

FT R (BCF)} 30.06 Hz, AT WK FE I 505 11
K| 93%, BMIEEN LIk 53%, VCL. VSL Hl
VAP 435120 64.81. 51.94 1 54.57 umv/s, P3480T
WiAEh 28.10 Hz, SEERGHA B 2 1E2 5 (P>0.05),

3 %7 motility

100 3 H{AiE3) progressive motility - 100
T z
L ] n=3; x+SD B
80 - 180 g
£z 2
Z 60 f leo @
£ b &
R 8
< o,
R 40 ab 1 40 <
= a a R
20 T 120 %
=
B
o b i
. C)/ . CJ/ o IS oAt
N AN A A NIA R )

fRRIRE/"C FHt[A]/s thaw temperature and time

B 6 kv 15 R A [a) XA R i 1)
TU ER B S ARORS - 5 22 9 5 1)
FEIE 8] b 07 - B AN ) 3R 22 57 i 35 (P<0.05).

Fig. 6 Effect of thawing temperature and time on post-thaw
sperm quality of darkbarbel catfish (Pelteobagrus vachelli)
Different letters on the column indicate
significant difference (P<0.05).

3 itig

AHIFFE LA SR R A T A AR e )
K%, WIT 4 FhE AR TR )T, 2
SEFEAAL B G B U 0RS T8 RARAT T R FEFISK
gt R, W R TS TR AR TR AT,
2K RS BB 18 R K T BU IR B A0 K 3K 8 15
JE(294.75 mmol/kg). K- Hi R e 7 R 32 5 (R
1), 4 Ffas e #1 g 35 BN BT I R RIOR, W 5
(ARG 1 1 RNRIT 1) 38 2 L] 5 RS W 3 2
5o PEPERE R PR A 0 T U R R B
BEET SRS B SR TR, bk 7%
U YR, R IR B A3 R L AR B £
28 K HOKS 128 PR PR DA T B X P A O e, LS
IR BC 7 B A Ry B — 2 % vh e 1 i TCHLER VA TR,
[ A B BE RS TR B TR A WL, DI4EtE
oA E ) RS h R RE 2 A A
Z P TCHLER By, R B G B S HAORS - AR A RICR
WAL T H AL 3 FRRRBRR . Z5RRW, dERFRICHE
ARG TR AP BOE 18 TR T KRB AR 5, 38
%'lE"Jﬂﬁmi"*ﬂﬂ@ﬁ??ﬁﬁﬂﬁf—féﬁfﬁiﬁ?ﬁ‘ﬂﬁ
PERE I, AR TS s .
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Tab. 2 Quality parameters of fresh and post cryopreservation sperm of Pelteobagrus vachelli

n=3; X +SD
. —
Ak i J11% HIRLEEDY% G apjumis)  VSLAumis)  VCL/(umis) BCF/Hz
treatment motility progressive motility
BrELRS T fresh sperm 98.43+0.27 54.94+1.70 59.53+2.08 55.87+2.13 74.35+1.73 30.06+0.35
f# A T frozen-thawed sperm  93.23+3.13 53.76+5.68 54.57+4.01 51.94+4.19 64.81+3.58 28.100.60

TE: VAP H-F Y AC IR, VSL Jy Bk is 3, VCL b il 4kiz 3 i, BCF A #EFTHR R,

Note: VAP is average path velocity, VSL is straight linear velocity, VCL is curvilinear velocity, BCF is beat cross frequency.

e VO R BB A KA 105 7, B LU 130 5 A
1: 11020120 VY 2 S I X B G 3 3 £ RS
A PR B AR IRV AR ORAE S R, DIk
T 5WBEW R 16 B HLBIHEITR R IAAISE, i
R B T35 91 9(81.7+0.9)%, SEERSTE 11(95%)
e —E 20 i B EA YY
ff1(Pelteobagr us ful vidraco)tE T - - ZE XK - 8
fERIRRELLGI S, K116 SRR . A5
PRAFRCR BT B B 2 % L ER B i f e A A 7
AR LB R RS, 45 R Bon, LR AR 71
1: 10 WRBELLGIT, K ISR, MR
FeIsn g 115 wh, K706 S AT ez sh B
TR

K % VR 3k B2 v AR N0 7R 00 e 1 40 B # 52 vk
At A5 5 RV AR 07 9T 9 8 40 98 3 R 112,
SR, PUIR AL LR BPORE F 0 [RIEE, 7] g 23 Xk
TANE = e T AR S 4 R R, DN Z
B AR AV UR AR A B BL IQ B AR AR
PR TR B 3% 1 FNE iz 2l L fsl, i DMSO 7R
P URTTR F I B SRS 3R — e M, K+
Hif 10132 2l LU ) o 25 I T IR B b B A, 20k AR
W URTE P AL, 55 ) BL G B AR 15 1 A
132 3 U1V VRETE A BRI, o DMSO 4k
PR POKS FAER URIE R 2 K381 TN
0 G T AR AN R BT R R s P E AN ], fa 2k
Xt 0 0 A e LA AR e 6 (Lateolabrax
japonicus). kZEEF(Psetta maxima)a 28k T L
DMSO 1 A H R FI R Fte U152 24, e [ 4 o
(Lateolabrax maculatus) Fl % € jif i (Acanthopagrus
|atus) %5 i J A T4 VR IR AE 8 F 2 ol B U2,
£ T Tk DX 5% 8085 B 8 (Prochil oduss lineatus)
KT B A B AR ROR P AR SRS R R,

DL A SR ¥4 R AR AP 6T BL G B RS 7 B 5
TR B B A I I BT R AR, 5 8 S0 D IR B
Fitah g s R —

B VR0 X0 A - 24 ) 25 1 2 Bl o A ok 3 1Y
Th e i 2SR PR B A A T R ETS  A
I 1) 328 2y Bl A Bl B 1 T v T B, A i e R
JE2H (15%) % 25 BEAR, W] REJ2 i T H BEXDRS 5 19
TAE B . TABARIR A RIS, B BN B R B
SRS IO PR3P A P Bt 2 HE I B P 38 2 S T
FERERR B, K FRTmZE SITE 10%89 9 B ik
i (E, BJE BT R 72 SR B A B, K
TG MIF A S R A R, nTRE R TR
VI B OPAS F I B MEVE O iR TR T
SRR, 7E OGRS 708 VR R A7
10% 114 FH 5 AT 5 K R B Wikt /)N %ol A 67 T 4 P 1) )
At Bk 31 e - A PR AP 38R

¥4 VR B 11463 305 0 6 TR A R 2% R PT B 2 Wb
T 20 M 3 B UK R AR BB i AR T S R T
A VR TIT 14 -5 B[] 2 18 R A 4 750 14 A 40 B P g s
(], IR 200 1 1) 38 33 1 B B v ) 1 2R B
e g U0 RIS v, S R )X B EG B A
KPR IE TG Az s ke A BE R, F
5 30 min B (RS -3 71 FT 0132 3 L 471 W = 1
A% A o BB ZE R B U T VR R B P I R LR
AHIFFE & R, T 2% e R S 2K ) B P A
W FREE I 2E 5 AR, B FR%E
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Abstract: Darkbarbel catfish (Pelteobagrus vachelli) is native to the Yangtze River basin. This fish species is
intensively cultured because of its economic value and genetic advantage in breeding. The development of a sperm
cryopreservation technique has facilitated the reproductive management and conservation of germplasm resources
of numerous aquatic animals. However, this technique has not been thoroughly studied and established in
darkbarbel catfish. This study aims to assess the effects of different extenders, cryoprotectants, and freezing
procedures on the sperm quality of darkbarbel catfish, to develop a cryopreservation protocol for this fish.
Computer-assisted sperm analyses of darkbarbel catfish sperm motility and velocity revealed the preferable
viability of semen in extender 2 (all g/L; NaCl 10.01, KCI 0.5, NaHCO; 0.44, MgSO, 7H,0 0.25,
Na,HPO,-12H,0 0.09, KH,P0,0.07, glucose 0.99). The optimal dilution ratio was 1:10. The effects of methanol,
glycols, 2-methoxyethanol, and dimethylsulfoxide (DMSO) on darkbarbel catfish sperm before and after
cryopreservation were assessed. Sperm stored in an extender containing DMSO displayed significantly lower
motility before freezing and poor quality after cryopreservation (P<0.05). Sperm motility and progressive motility
were highest when methanol was used as the cryoprotectant. Sperm quality decreased significantly with increasing
methanol concentrations before milt samples were frozen, with opposite results evident in post-thaw samples
(P<0.05). The progressive motility of darkbarbel catfish sperm following cryopreservation was highest in 10%
methanol and was stable with further increases in methanol concentration (P<0.05). Freezing and thawing
procedures were optimized in this study. Equilibration time had no significant effect on sperm post-thaw quality.
However, significant effects of fumigation height and time on sperm progressive motility were observed (P<0.05).
Sperm progressive motility displayed a significantly high value at the height of 7 cm above the surface of liquid
nitrogen and then decreased significantly with increasing fumigation height (P<0.05). Sperm placed horizontally
7 cm above the liquid nitrogen surface for 10 min exhibited preferable post-thaw quality. Thawing temperature and
time did not significantly affect sperm total motility, but significantly affected the progressive motility of
darkbarbel catfish sperm. The highest post-thaw sperm quality was observed using a water bath at a higher
temperature of 42 ‘C for 9 s. In conclusion, the high quality of darkbarbel catfish sperm, compared to fresh milt, is
achieved by storing the milt in extender 2 at a dilution ratio of 1:10, adding 10% methanol as a cryoprotectant,
equilibrating at 4 ‘C for 30 min, fumigating 7 cm above the liquid nitrogen surface for 10 min, and thawing sperm
at 42 C for 9 s.

Key words: Pelteobagrus vachelli; sperm cryopreservation; sperm motility; extender; cryoprotectant; equilibration
time; fumigation height
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