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F B, ENE, IIRK
(e R B K= 250, R E IS BRI S B E AT E S,
AT AR Y EE E o scie s, Wdk N 430070)

TE: —BREMRE ABa BME TG RARFLRER, EEXXZE MY (2n=49),
EAZERBEEXRALUENAFTREALR, RXRHEXGERZREY, HEELT
Hoe ATH_fEREHMAGRRMEXF EEFFNERE, LREBATITENHIE T
ARG (CASA). RFEMHE. AREHE. B LH. RAHBEEAL A Z K
J#k (DD). K # &|JE #k (PP). # IE R 42 2% F((DP) fn (PD) 4 F Je &k 46 7 09 0 &5 454 5 78 7
HATT e HRE R, % iE 30s B, DD frn PP By F 32 30 £ 4 4] & 76.50%+0.70% Fn
75.17%+8.60%, i % & T DP (3.65%1.75%) #1 PD (2.68%=0.63%), E %= 55 J& ik By % F
WP iEsh# E (VAP), FH#Hdh & #Z (VCL). P H &Kz sh % Z (VSL) £330 5 K B
L% {KT DD #u PP, WA 4 MG T o0& AW EART o MR I R 40 H BOR X 4 A R O
EhamasiTErEEE, KIADDFMPPEEN ALY INKET, M DPfn PDAFE WK T
FHEFEE T, THREN2NFANDUR D EHN SN Ef, @At HHEEME S B4R
K, DD 5EPPRENKTHAREE. EHTE. KANFE, E2knH 0k (33.71£2.12)
Fn(34.28+1.83)um, i DP fe PD £ W T HLKEF & T DD PP W T, HEK.
FhkFfekEEERKTDDPPHETF. AXKYW, 2XRMEUBTFSEFTHETHL,
ERTHASFNHDNAGETERAH AL 8% X A KL RMERET T W
FHE. 2XRHIHATAENRFERT, WEZRET. ABBETFTURKEET, REN
2, HIABANCEKAEAEHNSSHE, RELBEBAANEGELEE, EPHAEF
WETHERAET, AHRA_FEET. DEEAET. \EAETEZESEHERET.
FBEETRMFERT AT EABRTUAREETTRET EEIEHE.

R AR, KBEIRM; BELER; TENMBETEAOMESL;, R4k
B, AFEE;, B EHE

FEISES: Q321°.3; S965.1 ERFRERD: A

Ptk (Misgurnus anguillicaudatus) F1K % &l e
ik (Paramisgurnus dabryanus) 43 5\ J& T %l (Cob-
itidae) £& #ifk W Bl (Cobitinae) o () Je ik J& (Mis-
gurnus) MRV E (Paramisgurnus) M, KR IK K

i EHA: 2020-10-02  {EEIHEA: 2021-03-24
FZHMIE: EHXEAREFIES (31372180)

F—1EE: 20 (R)v), AR WEE 5 & M5, E-mail: 1491064802@qq.com
BEEE: TR, NI shEHE 5 EMTFA, E-mail: wangwm@mail.hzau.edu.cn
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e, 3R FE Y R B8R A o A (2n=50) A PY 4%
1 (4n=100) PRI KB RI VR Bk L AT A5 1A
— R, YRR H S 2n=48)P, AR ik
(DD) 5 Kt @I Je ik (PP) 452 REMS I 3515 242 J
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42 KopE OE R 46 45

R, HIE R ZAERIER A (2n=49)", (B2 510K
HEIHERI N B ETBREZHL™, DP(DYx
P3) AR5 MIZE s8R, DP AT EY, AT
VIR ST 2 PRIk e s S AR EE N B I JRIAL, 52
Wl ot B . PR e . BSTHE . Wt
YR HE A DU ST AL BIS 7 78T R 48 (CASA) X
DD. PP. DP [DD(2)xPP(3)]. PD [PP(2)xDD(3)]
4 PR ERARS TR B G5 518 il AT T RE0HT,
B 7 N ek 5 R ik I e Bk 4% 58 B R A DK bE
e,

1 MESIHE

1.1 SRR

St R 3 W AR SR DD(J), AFAK
R U ik PP(3), LA K A% 2 52 PR ik DP(S) FI
PD(J) ¥k B AR R R 2K - B . S A
B B RRS R REBOR B RS B9 (NaCl:
7.5 g/L. KCl: 0.3 g/L, NaHCO;: 04 g/L, #%j
Bi: 3g/L).

1.2 #&F DNA S =NE

FIFH % 2S48 L {X %) DD, PP. DP. PD iX 4
TR 65 A 71T DNA F il g, 4% 2H e Bk i
R ETE TR R S R, RIS, T A
M, SRS TH 3 A0 A 0 B AT 1Ak 1) 1859, HX
WA RS S, AR TR, a8
PERIRG T, b U8RI I A4 o AR
FE 5 A 800 uL DAPT 43, LA A% 1A 8 i ifin.
WAE RS I, A5 A Rl (UV=460),
b5 BRI

1.3 AEFEWMBERATZ

DD. PP, DP fil PD B4 #EHL 3 )&, & Lik
TG RIFIRA, 16 2.5% M5 B b oy e [
FE, UEERE, 4 C RAF G B . UK
ST R 1 RS R, SRR R L,
iR TR, PAREREE S min, HHFERA
WE YL 2 min, BEE:. M,

14 FPREBEREAH &

NG T DNA AR 5 1 0 v 19 77 32 HOKS
SAE 2.5% WYL ER P IS, WSS SLRI AN
oy, et WA BT R A 4 P A O R U T
W, T JE WLEERS T A, 7R T g R IR I
P A — R IR AR, LR A TR/ R Y

https://www.china-fishery.cn

S CFEE . N EZ) B A Y 5% IR 2R 5%
I (Bt 353 7 RIAT), A 37 ¢ BER Ht
YR SR8 A KT R SR LA, P A IR IBORS T
FEfh (PBS IV MBI 3 A Lo SminJ5, 45
HEMSEFHAERL BRI K (30%.
50%. 70%. 80%. 90%. 100% %% 10 min), &+
PRSP IR G, B (A NTC JSM-6390LV)
Mg, IR,

15 BHTERRAH &

e A L BE bR A T £ 0 D BT S I 1Y
K ERGARAS, HE AP BRI T I . DIE,
FH 1% SRR 1 72, BREETRI K, SR )5 S &M IR
812 (Epon 812) BB, MWV, SAHTBE
Yeft )5, % 5B (H AX HITACHI H-7650) T W
S Sl

1.6 CASA RZHNBEFEN

Fi2 IR ORS T DNA AR 25 5 I 7 > i /9 J7 16 R
W TR, 7 BB T R IR
FURS T ORAF R BB Ak ik B, AT ALAE
BhKE W53 1 B9 %44 (computer-aided semen analysis,
CASA), HU1 L MR THBOT L, 1 pL ksl
IR J5 S 20 5 B Sa WO T o SR RGN E] Dy
20 ms, HEZEBRIG 25 W, KT Rz SRS R IR
Yz ghid i (VAP) #4709, VAP<4 pm/s iz
5T, VAP>50 um/s RGBS SRS T A
an HL A 3 U, TR BUE A R T 30 s Y
SEH4{E+SD,

MOT #£7Ria g fE 7%, PRO KR gz 3l
T3, STA FRANBE T3,

VCL(average curvilinear velocity, B~k
), RN TSI SR AT 2 ny iz sh
pm/s

VSL[average straight-line ( rectilinear) velocity,
RISP-35 Bz B ], JEAE TS AT AR I st 4
A7 E Z AR5 T AL 2 TB) 1 L2z 3 i P24
um/s

VAP (average path velocity, HSF-YJEEARHR),
Je N TSk U A5 [H] S Y Bk 12 S, pmds.
XA B T RHL CASA {8 B B ok kS 7
15 3 1 S BR P F Y R TR

ALH (amplitude of lateral head displacement,
RISk BN 1] iz BP9 AR ), RS Tk SE iz gl
B AR R IR R, pm,

BCF(beat-cross frequency, R #EF]H%), J&

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

13 &M, e TAERUEEK S BRIV K A5 F R T A5 55 ) 43

K8 TSk s S B AR IR, Hz,
1.7 BEESHH

K H SPSS 18.0 G i i F 47 52 55 B s 1 42
T, SRR R T 2081 (One-Way ANOVA)
X 45 2H BSCHE 19 2L [ SF- A {F s o 22 00 4T 25 5 0T
P<0.05 R HAGIHE X,

FSPEBUAFRSHA B EME, R
SER R, R AR SRR K Sl R R BRORS 1 RS i
B 5N 76.50%+0.70% Fl 75.17%+8.60%, H:
W PR A8 B A T RN 37.50%+1.60% Fl 41.20%+
6.53%, e i 3w T OE 4% 32 T 8Ok 1 (P<0.01)
(# 1), DD I PP (14 Tiz shLak E i m K r k
HIZ SR (BIR-1, 2), 1 K4 DP 5 PD 1Y
K& A (BIR-3, 4). BLoh, 2232 PRt 1
‘ ) VAP, VCL Ml VSL %S 8 B E 8 T 4%
21 HRHREN TS 75T PR SR K B TR, (P<0.01), S5 F M
TEEF MW s, VAP, VCL #1 VSL S JRfoRs 1A% T HAR R o

#1 4 MAEIRHE FZaI2HEN
Tab.1 Sperm motility parameters detection of four different loach species

i L LT

2 4

- O e . e o
VAP VCL VSL

DD 76.50£0.70°  37.50+1.60°  23.50£0.70"  68.41+3.81°  75.10£4.58"  60.2942.02° 3.53+0.38" 21.44+2 45"

PP 75.1748.60°  41.20+6.53"  24.83+8.60"  70.17+11.58"  75.28+11.37"  61.88%13.00° 3.2120.22 18.5242.17%

DP 3.65£1.75"  0.00£0.00°  96.35+1.75"  24.69+5.11°  27.68+5.55"  22.25+£3.90" 0.88+0.27" 28.336.86™"

PD 3.70+1.40° 0.20£0.20°  96.30+1.40°  25.02+2.32° 29.01£0.02° 23.26+3.30° 0.99+0.01" 40.51+13.43"

e W B AN R R B IR 3 7 57:(P<0.01), ANFl_EAR KRS 5B B B35 7 57(P<0.05). DD. f {4k, PP KBERIEH,
DP. {5 A UE ()< KRR ik (3), PDKEBERIVEHK(Q)x 5 A IEi(3), FIF

Notes: lowercase letters with different superscripts in the same colmun indicate very significant differences (P<0.01), and uppercase letters with different
superscripts indicate significant differences (P<0.05), DD. M. anguillicaudatus, PP. P. dabryanus, DP. DD(Q)*PP(J), PD. PP(Q)xDD(J), the same

below

BT BT E

Sperm motion diagram

&R 1
Plate |
1. DD, 2. PP, 3. DP, 4. PD

2.2 #F DNA XS ESH

FA 0 A 4 Fh TR BORS b 47 A5 HEAG
W& 3K, DD I PPAEF AT KR IN 4, i
F/LEE 2N 410 (K 1-a~b), 4232 YR ks 1 240 ity
b, 2N AN A (EAR i, SR WITE 4% 52 U BfokS
B R AFRADUA R, seAh, A
/D IN A1 8N 4R (K] 1-c~d)s

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

23 ZREEEMSXRSBEIRHME AR ERE
FRASER

AR R T A KB RAT T AL
#) i AT A U RN A H R 0L E% O
KB, DD Hl PP K5 SiH0RE F8U% (B 1-1~2), —A%
A SN A R R SR RS AR S AL, EE
k. PR R (BRI -1~2; EIRRIV-1~
3) Hk K43 91M (1.79£0.05) Fil (1.79+0.07) pm,
Hor K2 90 (1.45+£0.24) F1 (1.36 + 0.20) pm,
HR M K 2 N (30.512.61) A1 (31.11+1.86)
um, HA KM (33.7142.12) Fl (34.28+1.83) um.,
2 PR BHRS TS bR Al B A, MR REER
(P>0.05) (3¢ 2).

2 Pl iR TSk 2 R BIE, mrERAS 20
T, A AR > (B V -1~2), 40 5 40 5 41 i
PR T A2, SRR (BRIV-1~3), 4 i
A mE, 2RE, ZREmA —ENHEA
. MABNAEN /4 KE, T EEMER
&, ORI AR E IR AR, e
NAXFR, — M TERE , P98 Kt B SO I
W, —Mipers, Hoh B /D a RSOk R 2 i,
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44 I A S 46 &
5120 ¢ 5120
IN
3840 | 3840  IN
m o .,
® g R g
E§2560- E52560-
= =
1280 | 1280 L
ON 2N
0 . - . 0 . . . o
0 200 400 600 800 1000 0 200 400 600 800 1000
FL1 DAPI FL1 DAPI
(a) (b)
400 200 ¢
320 160
4N
mo, 240 f m, 120f 2N
7 £ % £
=2 =
5 7160 + 5 80 |
80 40 +
IN 8N
0 0
0 200 400 600 800 1000 0 200 400 600 800 1000
FL1 DAPI FL1 DAPI
(©) (d)
El1 FDNAHEMEE
(a) DD K54, (b) PP A% 5L, (c) DP K&, (d) PD Akt
Fig.1 Relative contents of sperm DNA
(a) DD testis, (b) PP testis, (c) DP testis, (d) PD testis
- F -:
2000 10 um x - -
N '.!-,\H
5 M ' 1
20 pm , Sl
[ERR 1T Fﬁﬂ R R E * |
1.DD AL, 2. PP AL, 3-4. DPHEH, 5-6.PD Ak, HHT % : el
W, MR FHB, FRTEM®, MT. 2R, BN XUZRET, ‘4—F .
BH. K3kH§ . T ‘e .
Plate Il  Testis tissue scanning electron 20 ”mM'"T“ N . &

microscopy (SEM)

1. DD testis, 2. PP testis, 3-4. DP testis, 5-6. PD testis. H. sperm head,
M. sperm midsection, F. sperm tail, MT. multitailed sperm, BN. binuc-

lear sperm, BH. big head sperm. The same below

https://www.china-fishery.cn

BRIl HBFrFERMEE
Plate [II Sperm optical micrographs
1.DD, 2. PP, 3. DP, 4. PD

HE K25 2: 3276 sponsored by China Society of Fisheries
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10 um

I

x5 000 Siig

x4000 = > Hm

L

x10 000 — | km
BRIV BFRRAEEE

Plate [V Sperm smear scanning electron microscopy (SEM)

H’ 3
x9 500 2 pm

x4 000 5 km

<3 000 —— 5 um

R2 AMTELRMEFRMWOKE

Tab.2 Length of spermatozoon parts of four different loach species

TR k&K /pum oA /um JFEK/um 4K /pum

sperm type head length middle length tail length total length
DD 1.7940.05" 1.45+0.24° 30.51+£2.61° 33.71£2.12°
PP 1.79+0.07° 1.36+0.20° 31.11+1.86° 34.28+1.83°
DP 2.7240.67° 0.65+0.66" 19.26+8.67° 24.78+7.55°
PD 2.68+0.63" 0.72+0.51° 20.80+7.08" 25.03+8.70°

e F— B AR NS RN B 2 2 F(P<0.05), T

Notes: different superscript with lowercase letters in the same column indicates significant difference (P<0.05), the same below

W 2SR I, R A E s A
SRR A ERA TR I v, SR AR I Y B AT UL
A AR SRR R B I U SEORS TR B A, M A
WG, MNER — AR EMERRV-1~2), H
NIRRT L, K Tl 22 55 0 ol 25 M <9+27 454
A UL EE (KR V -9~10),

RRRBATTHALEHM BTSSR
KK AR, THEILEEE AR
%, 533k K435 A DP (2.7240.67) pum il PD
(2.68+0.63) pm, 1K 43514 DP (0.65+0.66) pm
Al PD (0.72+0.51) pm, F& K 43 %l i DP (19.26+
8.67) pm F1 PD (20.80+7.08) pm, 4+ 43 %% DP
(24.78+7.55) um il PD (25.03+8.70) pm (¥ 3), Xf
B ARG M, K BRIE R R3S YR ks - =22 1]
TR A 22 506 B AT 1 25 22 5% (P>0.05), (HIH sk

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

K 2 T A AU R Bl I R 8 P R T (P<
0.05), HEK . A KMEKE B EMLT 5K
Y BRI R 855 R e Bk (P<0.05) .

FASPEIIE TR T o AR, IR LR
/N335 DP (1.79+0.01) pmAil PD (1.78+0.06) pm.,
B T B R 34 R 5 L) <9+27 S5 A (TR V -11~12).
F= 38 e Btk PN 5 25 40 55 A A e 8K ORI A 5% ) e 6K A
o, RIS RN, LR R S
B, HRH RS 57 He A 5 30 S A o
B (BIMV-8~7), (HHITIWIELHE LKA F, ¥
IR R T, Hrh FEaE<ZRERT.
WU T LA S KA T

Z NG TR R K 7B A 2R
(ERIV-3, 7). 3R (BRRV-5) 53 4 4~ 2
(W IV-4, 8), DK+ T ILREHBE MR —H

https://www.china-fishery.cn
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46 46 %

BV BFESHEEE
1.DD ¥, 2.PPHs¥, 3.DPXZKE T, 4.DPXUZHK; T, 5.DP =RHKiT, 6.PDREK T, 7.PD WZNET, 8. PDXBK T, 9.DD. ki
THEE, 10.PP RS THEE, 11.DPASTHEE, 12.PDRTHIE. NAZ, V.EIE, CPAIMI, CMJAM, Mtikiifk, SHER, IFHENE,
DC.z i vk, PCIHR O, FHETE, em b RBE, pmidZihs

Plate V  Sperm transmission electron microscopy (TEM)

1. DD sperm, 2. PP sperm, 3. DP double-tailed sperm, 4. DP binuclear sperm, 5. DP tritailed sperm, 6. PD double-tailed sperm, 7. PD binuclear sperm, 8.
PD double-tailed sperm, 9. DD. Sperm flagella, 10. PP spermatic flagellum, 11. DP sperm flagella, 12. PD sperm flagellum. N. nucleus, V. vesicles, CP.

cytoplasm, CM. plasma membrane, Mt. mitochondria, S. sleeve cavity, IF. implant fossa, DC. distal centrioles, PC. proximal centrioles, F. flagella, Cm.

central microtubule, PM. edge axial filament

(BN T-6), Z RS T HEE 5 PP RO, Mk
A ) — i i A (B RRIV-8) . HEB R ZE, AR
ST A —wh g (TR V -5~6), BRI
Mo (EIV-3, 8).

XMUEHG F 4 — AU N AL 2 A A
W 5% Z A5 AU R TT A7 R - B /N
] (BRI -4); A RS FRUZ RN, 2 A%k
Gi—Hy iR (KIRV -4, 7).

DG WA A BT R B, e A s R A
A DAL= A RN 22 A B 22 S A F (B TT -3~
6), MR Liu % A V=4/31IR’ K545 Tk & 40
FRAZ AR, P AR A8 0 45 3% A U8 Bk K 5 1) Ve

https://www.china-fishery.cn

BRARS T R/N, HEIDRS S5 K /NA 1.69~1.91 pm
(4 o0 TE % (R B A 1, 2.14~2.40 pm [ — 4%
AKET, 2.69~3.02 um AR PUAHANRE T (IR T -4),
3.4~3.80 um [ Ry /\AEAAKE F (K RIV-4), 85 7E
530 L PR A RS 1Sk R B TR RS AR
O3 B2 IE RS TS MR RLY 2 % . 4 £5H0 8 £i%,
AR ERE T2, ANRK/NREF I K
B EEKELS I LR EZS (P>0.05).
Uboh, g S R AT NGRS T, B KR T
RN IEH RS 719 16 £ (BIRRIV-9), D& 3 Y 1E
A Pk e/ MRS Tk 5 B AR 1.09 pm,  FoK )
4y 5.83 um.,

HE K25 2: 3276 sponsored by China Society of Fisheries
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R®3 FRERMAELEEFSBIKE
Tab.3 Length of spermatozoon parts of hybrid loach

KT SkKe/um A /um JEK/um 4K /um S]]
sperm type head length middle length tail length total length proportion
DPIN 1.78+0.06 0.58+0.60" 17.2949.96* 19.78+11.00° 0.04
DP2N 2.28+0.08 0.60+0.64" 18.82+10.08" 21.66+9.25° 0.27
DP4N 2.86+0.09 0.73+0.82° 21.08+8.64" 25.01+8.73" 0.30
DP8N 3.54+0.10 0.93+0.80° 17.27+7.98° 20.80+9.17* 0.10
DP16N 4.41£0.13 1.18+1.50° 14.04+5.39° 18.84+4.68" 0.03
PDIN 1.79+0.01 1.11£0.72° 24.24+8.99° 26.78+9.98" 0.05
PD2N 2.27+0.06 0.58+0.64" 20.94+6.92° 24.40+9.07° 0.32
PD4N 2.87+0.07 0.75+0.74* 22.13+6.26° 26.05+5.87" 0.33
PD8N 3.53+0.07 0.87+0.76° 18.1546.82° 18.70+5.48" 0.10
PD16N 4.45+0.15 1.14+1.07° 19.16+9.10° 23.83+9.85" 0.03
3 Wig Jl. Devillard 5" i i X KM T OB 5E A BE

3.1 IHENEB SRS FIEN

VAL BIRS 15 J1 9381 R 46 (CASA) & 7F
A5 WA . W AREHR 3 AT 90 BB R 4
LI ARG % el R R R A, e v H
TEBEA D, BEERARREH AR, EAE
ok 2 W i H 2K 77 3l WA - 00 35 3 A rp e
K& FIE STV R AR PR 1% 0 7 M 5%, Rur-
angwa 59 (i F CASA R Ge 6 I AR M 5 (Clarias
gariepinus) if & ¥, VCL, VSL. VAP X 3 {-iz
MSEEHAMSHAH L, 52K R4 R
P, AR R, 2z Ue kARSI 01 3 MR
Fr¥W 35K T DD M PP, %] T DP 5 PD K
TG, X B T DP 5 PD X 2 fhi e
ZEVBHASE 1 S A

32 T DNA SEMHE

A RZ R S M 45 5 D6 e B (DAPI) X fh
FeAMI AT R, R ISR I FE P15 5
JE, AT RUARH B S A A . AR SR
XF DD I PP OKG 3 BT A5 9 8 EALRI, KB
KAEBIEJ INKG T, HopA A0 2N 4, X
A RE A S5 A UG BE A0 I ORS 55 00 4 240
Xf DP I PD 2 52 Je Sk hG 558k b ARSI % L,
28 Ye bk v KA AEAE 2N FAN 4, INOKS T 45K
BEA, WAMNEA AR 8N 4. Huang "
TE S 2 Ve #2 b, X DP 2= 52 Y ifk 19 1
HRIEATAS ARG, [RIAEAFAE R i 2N 4R 5 4N 4
ML, A AN I WIBAE BEAIML, 2N S UGk B4

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

AR KR 5 OAR5H B, A
FREFREZWAIE, H L 329 o= 4
Liu 55" g 37 T F RS Sk SR BURAL 508 715
PRI, AT LA B A A D A A
AR S0 38 1o Xof 242 38 Ye ORG240 B A P AR R A
BRI, A K HA R HEE AR SR
TN IE 7 PR AORS 133009 2 £5F0 4 £i%, DP 2
FEAARTRE FF0 4 A5 PR BORS 7 o5 A0S 80 19 32%
F133%, PD 2 fHAAFURS T F1 4 5 ARBURS - 5 i
KT HCE B 27%M 30%. L, ATk k2258 Ye ik
K SL20 M AR BB T IE 8 RS 7 & A it B A1,
AETE AR T R AL .
33 RERFEENG
FARPESR T IEHKE FAb, /=T KREN
ZRMT . ARG TR T, b iz
K7 R HRGE, e FLsh i b g B SUR K
FEEHEZRME T, RSB R 71
HH, RIS SR, fi— KTk
BT AN DR, AT R Rt S
WU 22, X RN IE B SRR T N b &
BEARTTE R, XA AR, A 5 7 mT LA
FEIE P ISR R ORE S, XS
P Yt R ] BE R IMAZIE B — AN R, T X A%
ket KFH, T REE BUSCK L UK 7. TR
SR TRIIE R, WIREA 3 IR . — 2K 7401
FEWE 2P R A o 2 AT A0 IR B — R s o
L5 Rl RS R IRE S R R T, ARG A
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48 KoE %R

46 &

HURSE, P AR T, SOE A T Al TE
5 T RIEO T AR RGP AR A B OR [R] K
MRS T o AL, RIYe PR AE I 5o 24 i
BTN E W2, RO R, B
R () R R 5 R AR At B, AN i R IR AR A Y
AT, MR E -, MOeRBERA
Wk, AERFIEORMECH A R 24
TR 0 BRI 20 8, 3 IS5 R R AR
To AN R R A AT 1. 2 R0 3 RN
S, BT IE R B R R, 2
A AR CBUAE T) DUAE AR AR R 720,
SRM TR FR, NMEFERNE Y R i
XF, FTA R Y AR T A SR AR b, BB TR
ooy 2N IEAT, T AT DL 7= AR 2 A5 R ORS 1P

(& 7 WA A S SE P B A2 i Al 32 )
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Structure and vitality of sperm of diploid M. anguillicaudatus,
P. dabryanus and their hybrid F,

LIMeng, YU Jiongying, WANG Weimin "

(College of Fishery, Key Laboratory of Agricultural Animal Genetics,
Breeding and Reproduction of Ministry of Education, Key Laboratory of Freshwater Animal Breeding,
Ministry of Agriculture and Rural Affairs, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The number of chromosomes of Misgurnus anguillicaudatus (Cobitidae; Cobitinae; Misgurnus) is
(2n=50) and that of Paramisgurnus dabryanus (Cobitidae; Cobitinae; Paramisgurnus) is (2n=48). Hybridization
between M. anguillicaudatus (DD) and P. dabryanus (PP) can successfully obtain hybrid progeny(DP, PD) with
karyotypes (2n=49), but the testes and ovaries of the hybrid progeny showed obvious developmental retardation.
Self-crossing and backcrossing experiments of DP (DD9xPPJ) showed that male DP were infertile. The sperm
morphology and vitality of the loach M. anguillicaudatus (DD), large scale loach P. dabryanus (PP), hybrid F,
generation (DP) and (PD) were analyzed through computer assisted sperm analysis system (CASA), optical micro-
scope, scanning electron microscopy (SEM), transmission electron microscopy (TEM) and flow cytometry techno-
logy in order to explore the reason of male sterility in F; generation of hybrid between M. anguillicaudatus and P.
dableurus. The results showed that the sperm motility rates of DD and PP were 76.50%=+0.70% and
75.17%+8.60% respectively at 30 s of activation, which were significantly higher than DP (3.65%=+1.75%) and PD
(2.68%+0.63%) (P<0.01), and the related motion parameters such as VAP, VCL, VSL of hybrid loach are signific-
antly lower than DD and PP (P<0.01), which reveals that the the sperm of the hybrid loach are particularly inact-
ive. Ploidy identification was carried out on the sperms of four species of loach in the sperms of DD and PP by
flow cytometers. It was found that the sperms of DD and PP were mostly IN cells, while there were a large num-
ber of 2N and 4N and a small number of 8N cells in the sperms of DP and PD except for the normal haploid sperm.
The spermatozoa in DD and PP testes were dense, intact and uniform in length (33.71+2.12) and (34.28+1.83) um,
respectively, by SEM and TEM. The head length of sperm in the testis of DP and PD was significantly longer than
that of DD and PP (P<0.05), while the tail length, midlength and full length of sperm in the testis of DP and PD
were significantly shorter than those of DD and PP (P<0.05). DP and PD in the testis displayed a large number of
abnormal sperm, such as multitailed sperm, binuclear sperm and big-head sperm. Head size showed obvious poly-
morphism, according to the head size measurements to estimate its ploidy, including normal sperm haploid sperm,
at the same time have diploid and tetraploid sperms, or even higher haploid sperm. The abnormal sperm of these
hybrid loach provided important evidence for its low sperm motility and male sterility.

Key words: diploid Misgurnus anguillicaudatus; Paramisgurnus dabryanus; distant hybridization; CASA; flow
cytometry; scanning electron microscope (SEM); transmission electron microscopy (TEM)
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