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1.2 gt

SR LA A ST ER 4 (8 BB) M sEas 41 (15
), R S AR R K, SR 4 A R UL 5
HCG, &> 500 U/kg (hE , Ab3EEYEI N 6 /], 52
BEREHREE HRE TR fEAEER, G
HEMRERE TR R HAERE B
HRE = (EERE/AE) x<100% ; HFERE
= (JFREE/RE) x100% ; HIE R = (HL
HE/MAE) x100% , B4 A Bouin K
BERaEBK, AEEE, YR ES5~7 pm,H.E
YT HSUEMER,
1.3 BFRESHETESUE
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JEREER, BB, T EE R S48 R )
NIBE S BB R W, B T 0K 1.5 mL B0 F
W CRIE SRR BB 1L K IRANE W, B 22 IRT5
). BFRA BB EE, B - HmiK
B, TREETERETHE, FFraa
5. pH 7. 4 BERRE P MR M 2 IR,
g 8H 4% 1% _BEE € 12 h; RIS EBKE,
FH 100% BE R 7 1% e B 4t 30 min; A 0BG
KRB S MBS ERLEBAR TR, BH E-
10108 TR S48 AU BT 4, S-3 000N BT HH 4R
MEE
1.4 HBRpH.BFEENZE

FAXE % pH 4K EXEW pH H, BT HEE
490 < A8 W B8 3% ( NaCll 13.50 g/L, KCl1 0. 60
g/L, CaCl, 0.25 g/L, MgCl, 0.35 g/L, NaHCO,
0.20 g/L) AW R 1 000 £, A ek 4R 7E
BTG
1.5 BFRERASHEGUNE

LIk B R FAEREK., ZEFK.
NaCl %W FCH B EL T E Dy 0 ~ 40 B, Lk
8 MBEEE s AR F K 0. 2 mol/L HC1 A1 0. 2
mol/L NaOH A% B pH JBE N 4.0 ~11.0 1y
FREGRE VS W, SR 8 B B RETREMN
0.2% ~1.0% i) NaCl KCl ,CaCl, #1 MgCl, ¥
W, IR 8 MEE , TR LHUKIREETE 23 ~ 25
T2,

MEF%  FA/NMNERER—HELRER TR
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WS, SR B T MRS F RS R &

g SR, G BT E I et R, SR A BRI
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BFEE A OB FIEN) 738 6 NMEL 0 K15
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EMET 1 BRERELT A, AR R4 R%K
HRBEATAT IO, KBE ISR
WA, BRE TN EREDR 21 RERR
Y5 DR 20 B, 5 DR 40 BT K, IR T s B ek, A
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®1 AIFSHEUERMEREZETIROER

Tab.1 The results of artificial induction sexual maturation in male marble eels

pia i R¥i(n) PR R E R BRA(%) FERI(%) HLER(%) RHE(%)
A. marmorata mantissa  status of gonadal development gonadosomatic index liver coefficient tract coefficient maturation rate
bypiiki|
control group 8 HTFI ~1T# 0.17 £0.06 0.87 £0.19 1.28 £0.23 0.0
i 12 58 B
.%Eﬁgﬂ PR 9.57 x2.1 1.46 £0.82 0.88+0.31 80.0
experimental group SRETANS

2.2 BTFESHEURBHEpH BTEE

TEERENE T 73 kT 5 B (MR ) WEk 4,
EAHBER R FAR”, BREER, MM,
BFAHMEKERHN(3.81 £0.69) um, MR R
(1.24 £0.15) pm; R E B (24.83 £3.05)
pm (B -5,6), TEEBAREW pH /7.3 ~7.5,
BFHEEAFZTT 1.02x107,
2.3 BFENINED

RE & EARE T EHGDA PR
B FHE EEEE A 15 ~ 20, Ho 3 15
B, K F RIS L FR PRz S R LA B T
FaRi(FR2) . BELRERKEZFAS, BFHE
HTH, BTFHPEEE R MEmYEE, Hib

9 0 140 BT ABERCBIE . TAE B A%
K, BARE AR RS T RIS L (BT R 2, B
TEHRE F AR EIE 30, T H &R, U8
29.83 s,

R E pH LR aks T % H %R M=
3 L, 2 pH {E g 7. 0 I, A T30 L &
KF 3 ;Y pH {E > 8. 0 I, M T B REZ 3
AR (96.15 s) fiA A (149. 61 s) F i, pH {HL
BEA RIS THE I 55 m. HpH A
4.0 F111. 0 B, 0 T 8075 W BIR AR, B80S HKE
TARREE Y, (R ER D, TP AT
Ho ULEAZESREMAG T B9 pH & HIEEIN Y 6.0 ~
8.0,

KR Plate



56 b S R 4 3%
®2 FTRHEXNLBEEFEHHZE
Tab.2 Effects of different salinity on the sperm motility of marble eels
B salinity
0 10 15 20 25 30 33(¥K) 10
BUE BRER (3 ) activation rate 0 1 2 2 1 1 1 0
SEHgGEIE BRHA] (s) fast movement time 0 76.16 141. 49 89.45 50.14 9.20 0 0
SE- 347545 () life span 0 163. 93 219.39 154.72 103.99 51.84 29.83 0
£3 TFE pH XL 8REHE T /1 KRG
Tab.3 Effects of different pH on the sperm motility of marble eels
pH {H pH value
4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0
BUE BRER (3 ) activation rate 0 0 2 3 2 1 0 0
SEHgGEIE BRHA] (s) fast movement time 0 4.43 44.62 79.48 96.15 48.12 13.72 0
SE- 347545 () life span 7.09 14.59 104.18 148.11 149. 61 83.52 30.09 7.92

RA&EEF (Mg . Ca® \Na* o K*) 5
REEETEAGEHR 4 FHETF (M,
Ca™ Na' 1 K*) MBI T 15 H 5H MM R
MEEER—-F(FKL~FKT) ., BFERERBMK
ERSHDHIE FH9E h (48 P is B R) S5 5 1o

MgCl, .CaCl, .KCI NaCl % E X 0.4 ~0.6 g/
mL At K F 15 H BT (B8NS T7Evk ¥ 0.8
g/mL f) MgCl, Y5 - A58 2 1 B 380 LR g
K5 A, 14 99 76 48 Xt Mg®* B9 38 7 B H B
Na* K*.Ca’* HZEi8,

#4 TE Mg REXNLBEEFENHEW

Tab.4 Effects of different concentrations of Mg** on the sperm motility of marble eels
Mg?* ¥ BF(g/mL) concentration

0.2 0.4 0.6 0.8 1.0
BUE BRER (3 ) activation rate 1 2 3 2 0
SEHgGEIE BRHA] (s) fast movement time 7.76 95.21 84.14 54.05 0
SE- 35545 (8) life span 16.37 143. 98 163. 45 82.06 6.86
£5 TE Ca** REX BB T EH KR
Tab.5 Effects of different concentrations of Ca’* on the sperm motility of marble eels
Ca?* ¥ BF(g/mL) concentration
0.2 0.4 0.6 0.8 1.0
BUE BRER (3 ) activation rate 1 2 2 1 0
SEHgGEIE BRHA] (s) fast movement time 5.40 79.45 73.02 51.19 0
SE- 347545 () life span 22.33 146. 41 115.75 83.10 13.25
x6 FE K*REXLBEETFEHE G
Tab.6 Effects of different concentrations of K* on the sperm motility of marble eels
K* ¥ B (g/mL) concentration
0.2 0.4 0.6 0.8 1.0
BUE BRER (3 ) activation rate 1 2 2 1 0
SEHgGEIE BRHA] (s) fast movement time 7.19 83.69 85.05 58.63 0
SE- 347545 () life span 24.83 148. 44 144.37 81.23 7.97
R7 AE Na*REX LB FE IR
Tab.7 Effects of different concentrations of Na* on the sperm motility of marble eels
Na* ¥k (g/mL) concentration
0.2 0.4 0.6 0.8 1.0
BUE BRER (3 ) activation rate 1 2 2 1 0
SEHgGEIE BRHA] (s) fast movement time 5.35 86.37 75.26 62.79 0
SE- 347545 () life span 14.41 148. 66 142.31 102.90 7.13
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3.1 MiEeBmAE B A

e BB AR AR B B B4 LRI TEST HOG,
UL A V5 5 s A A 0% — R ( ADSD) | UL B9 7
S 1 J 36 k. CPE ek £ 33 44 SPE. i fis H A
LS (MT) &0, WEBGR  BRIEE R
RERE, NLAES HCG £ —fps b By 3
MR B, P 1k B 7 H A8 A WK 4B
LY BB | 35 YN AB AT BTG 22 < AR RS R FIUAE
BT, AR A T WL S HCG 77k
BRI AL B I R B IR
5, RBR B 15 80. 0% , R B 3 B IR B
BB ARV (B -4) , ERECRE A,
BMIETFIENRE , L BEE 75 51 IR T H
AR A KT RRRERA BT
%o
3.2 X FHRFEFHHSS

BFSE 5 B H ARG T i 35585 B w8 4
R RBBC B RHAR T, mEk
B&h B ARG T A AR S, —fA
AN, S8 2 BT SO B T B 2 IE B TS 1
BT BB B R H AR WEEE
BILSHRE T RITOPIFL REN, 16865 R
A—MEASMET BB TE B R HA
B, mLEX, BEHEAKESFEMRMES
K TR AR, AR T HLRAN5RE
K B BT H A, B4k, RAIE
B ST T AR B EAB ARG T 3530 LR S ik
BRRYIEIFETE , 3% 5 H A BB , BRI 68 S 4 T4
e,
3.3 #hEE.pH S EE T3 ESMETiE 8
M REERWAKETEINEERTZ
— — R, BRE TFEARARLE PRE NS
HAEE SRR — B, RITLRERE
B, £ B ok 75 B RS T E BT L) (3 A7) AR
BEE R EE B B, AR ERELIE N
15 ~ 20 BPRE T30 LR A R iz B i ) fl 5
B, AT B R E SRS TS H
BEEHHEERE S, BBk, HRBEE TS
JOEh B REAE 15 ~ 20 22 8], %k B Vi -5 9 19 K
L BN , X T IR AL AR ARG 7 00 ke
FEREAET O BT BEATHY . 8 Miller ™ BFSTIN R

AU AL BB B 1A B4 7= DR S 7E T R PO WA 55 DA
Y, BRISD 3 H AR BT R0 H A48
B FREEERE N 20 ~35 T RmE5E KA
AL, BT H A< 6B 85 7E %5 v E R R IE
AL ABEAE T RTE HELE N 15 ~ 20, B FHF v
FRKAESEKEZH, FERNHEZFER
HERBTEMNFEZS, 2H FHMREE
A REH— BT,

AR T3 pH WG B EET, — BN
FIEHEFR AR A 78 W T DB, TEBR MR VA W
g hEE, REWMN, AEAEZEST pH B8 N
B R E—EMER . 10 H B 7 H
ZER 5.4 ~11.0, BHEE R 7.0 ~9.0%;
KOG FRTZEE N 3.0 ~9.0,;ZHEE RN
6.0~8. 0™ REMAMTHMZHEN 4.1 ~
10.02,;E HIEE N 6.6 ~8.5% , RLWFiE
B, AL B RS 772 pH 24 5.0 ~10.0 TEE AR
A—EEN, HP pH K 7.0 ~8.0 08, 6 F1E N
Bk, WAIEEBENRE T/ pH TN ZTEEN 5.0 ~
10.0,pH EEEEH 7.0 ~8.0, B FigKSH
HAKGE & 2mE, pH —7E 7.5 ~ 8. 2, KKK
pH —7E 6.5 ~8.5, Ht, fLH#EN pH W HEA
EYHEREENFTERER,

Ca** Mg’* Na' 5K*BaJEREEH
RS , WRTEREEEBEN EEE T, AR
BB rEmAR, RS FXEFE
S EEARNFEARmMARER. RIIW
UGS REM ,Ca’t Mg®* \Na* K* lUFp& B
FRHAE B AR T A, 4 HEFRERE
0.4 ~0.6 g/mL 2 8], ¥§F Kiz it 18] 5 e fin &%
K, B HBF, BTHES Mg MR P HERS
shitia] 5 &y b e HAs 3 P FHR R ERK L,
{BAE B AR FH0E LIRS, B pAGE 3 &, M
H A 8B 848 T 5 3 1 35 5 4% ; B 1B ks ooz
St 55 ATl BAET H AR X AR
EREEREZ WERT—,
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Artificial induction of testicular maturation and biological character
of spermatozoa in marble eels ( Anguilla marmorata)

ZHOU Wen-yi' , HUANG Hai'*, YIN Shao-wu', QI Xin',
ZHANG Yong®, LIU Xiao-chun®, CHEN Guo-hua', LIN Hao-ran'"*
(1. College of Ocean, Hainan University ,Key Laboratory of Tropical Biology
Resources, Ministry of Education, Haikou 570228, China;

2. Guangdong Provincial Key Laboratory for Aquatic Economic Animals,

Sun Yat-Sen University, Guangzhou 510275, China)

Abstract ; In this study, artificial induction of testicular development and maturation in male marble eels was
carried out by muscular injection of HCG ( 6 weekly injection of HCG at a dose of 500 U/kg per body
weight) and the rate of sexual maturation reached 80.0% . The long diameter and the short diameter of the
spermic head was (3.81 £0.69) pm, and (1.24 £0.15) pm, respectively. The length of the spermic tail
was (24.83 +3.05) pm. The pH value of sperm was 7.3 —7.5. The density of spermatozoa from marble
eels was 1.02 x10" ind/mL. The range of suitable salinity was 15 —20, when the salinity of water was 15,
the spermatozoa had the best motility, and the spermatozoa had the longest life. The suitable pH of
spermatozoa was 6.0 —8.0, high or low pH value could restrain the mobility and shortened the longevity.
The trends that affected the spermatozoa mobility and life span were almost consistent by four kinds of
metallic ions (Mg**, Ca®*, Na*, and K*). When the concentration of solution was too low or too high,
the spermatozoa mobility was restrained, and the spermatozoa quick movement time and life span were
shortened. When the concentration of MgCl,, CaCl,, KCl, and NaCl solutions were 0.4 —0.6 g/mL, the
spermatozoa mobility was the best, and the highest initiated rate of the spermatozoa reached 41. 0% -
60.0%.

Key words ; Anguilla marmoraia ; artificial induction; testis; spermatozoa mobility



