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ATHRBE.FFARET pH.2EMAEABETFERNRAARZ.EREN . OABETHERS
A EEHTE MR ER MR EFARCE TR ERYRART T 2 &k HE TR E o
NHhE=#H2. BHRCEENTESIE  REREALRIFER. BHERBETIEALL, N4

B EHEH RN

HEACKETNETCRAMADEX T AR EAER TR T ERH

RBEFRREFEAEAREN FOBRLENSE AR EARYT A MEALE T M. BEX
W pH N 6.51£0. 2, & pH K 7.0£0. 2,8 F & EFH H(3.47X10° 0. 42X10) A /em® . K F
Wi H pH  7~9,% & pH X 8;FH #Hh E H 20~30, % EHE H 25,

XER.DAB BT HAEN; FEFE;pH; R E
XEHE:0253-4193(2010)05-0093-07

FESES:Q959. 223 XEkFRER A

1 55

H 7 w5 ( Charybdis japonica) 3 Jg T H 72 4
(Crustacean) ¥ T % B} (Portunidae) , {& X 58 111 41 .
U A NS I R o i R S = R S B
EVEFREE IR A TR A M EIR N
25U M (A4 v 1 R RN 2R ) TR AR OR
P18 T R P A1l I b B 8 9 g, B H A e K AR TR
HH B, RAF AR AN T FHE. H
B & T H A b A AR W) 2 ) SR D AL £/
BREE WL G L s H A i ) B ) M R R k
AT T 008 0F 58 IF HoR A $ L B3 % H A I
RS FRIIES AT TS . ARSI X H A bk
T AN S R AT T RS R T
IRBE PR 0 HOAS e 7 A7 05 R R L, B
i H A B i N BT R B A B A B IR ABE Y
PR AL I e KL

iR B :2010-01-12;18iTHH#3:2010-05-14,

2 MRS IE

2.1 ##

HEVE H AT 2007 4R 5 H T A6 H & = #s16
AT, 3 30 AN KN 4.5~6.9 cm, HTSE R
6.3~8.8 cm,

2.2 FHiE
2.2.1  BMEmIE

T A ik ) B RS S . B Bouin ¥R G . A7 I £
WY R R 6 ~7 pm, 75 K K- 40 4 {4, Nikon
E1000 {5 5% HR 5 .
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F 2. 5% R CRETE E (4 C) L1 Y% ER T [E i L R
LK, F Epon812 S4B i . ]l LKB-No-
va Y] R HLYD e T TR R A A TR A WL
FHH A HF JEM—1200EX 3% 5 1 45 W42 45 5% .

BURS JEM EaRRs 7200, F 2. 520 B 1%
IR LIS 7 o TR BE & B B K, IR IR B S T S Y
4 JH H ZAS B F JSM — 6390LA #4714 r 55 W %€ .
}'X%ZQ
2.2.3 KW pH A FURE % R A9 DU

K b B KA g8 T PHS — 3CW & pH -l
E N SR MRS R pHAE . UM B S ORI
PRI BR T BRI 2 K 1 % . W SRR
614~
2.2.4  IREEPR RS A S 00 5

RH 2.2, 1 W I kil &R TR .1 000 1/
min B0 5 min, JUAG 1 ERF FU0E .4 CRRAAR L.

(1) P bR Je 55 B 7 N T3 K A Sk Tt 5% 557 9
0.1 mol/dm’® ) NaOH #1 HCl {F % 3 pH &
5.6,7,8,9,10,11 4t 7 4~ pH B R IR B L8 1~
T BORFUUIE . W GG A TG RS B TS LA
H, B Sk T O . 15 CORAF CH A i 5 18 1 K
AR IR 15.0~26.5 C, 7 SR AL
NRRARIEAED L IF 4 T 1.4,24,48,72 h B A2 K

(2)JH NaCl F1Z£ 8 7K Bic ] 15, 20,25, 30,35,
40,45 3L 7 ADERFEM R AR LS 1~7 A KA
pH #3128, 0, BURE T ULIE T4 L84l , i
KWRATHH 15 CARAE IR0 3 F 1,4,24,48,72 h
I R AT

(3) 1 22 HE A7 15 R ABELL B gLk, Ik
BEML T4 200 SRS+ 4 4 DBEPLITTHECN B A2
50 MEF G FE R PR FAEE R . SR E
B3 UK ST RN T 5 B0 SRR o 257 R
K H1 SPSS16. 0 B4 #F 47 $ic i 4b B8, O #4750 7
752 4% B Cone-way ANOVA), LSD £ & I, & I
Duncan £ 53, & & K F &1tk P=0. 05, P>
0.05 RARERALE,P<0.05 IREFEE.

3 ERE50
3.1 HABBFHEMEE
K8 7 W, ARG /N P e R R

(WK 1-D . T uA e e R 2. 2R,
B BRI A B, B2 29 2.5 pm, K P45

WE TR Gy B0 5R A TR T — it R A A — 1 R
P URE R - PR B G AL R T TR T X B 2 2
UJE,

WL G T LB 8hRe ) AN E A iE W el &
s B (LI 1-2)  IOKE F 1E 18 A 6 H Ao
A —LL AR RS Sk L Sk e S0 Y 1R1E BA
5 DX R VR B 5 DK 00 T8 2 A — 3 o7 A2 114 K i 4
P i pAR GNP e ale gt 3/, RAR N = I E 7NV
S ) D T e H ) e SRR I I AT DL (LI 1-3) . R
TOUPAR 2 1 1 1 K AN 7E TOUA Rl o 28 BR300 2 21 €, JE
K F TR B0 38 2o s 23R & (LI 1-4)

3.2 HABHBFHBMEN

R TR H AN 92 2 HE0E . RANA—,
BARZ) 20~50 pm (WL 1-5) , KL RERT T, 250 Fr
b3R5 PR A, 0T BN NS B A RORS LR
T AT ORI W . B RE TR ERR L AR 2.5~
3.3 pum (L& 1-6) ., Sk iR B Gl 58 L B 1 B8 H A%
21 pm, WG FREM I 10~20 K48,
K2y 3 pum,

B OB LS, H A I R 2 BE Bl Ah JEDRG E E T
W4 T 8 55 PR 6 ik B JC B AR (UL BT 1-7)
K S A 1 HES A B A6 — A D) i A [A] ) )
KA B U) R IE S . 7TEX F U0 Al
LA B P I B T AR e €2 I3 5t A 22 AR BOORL AR
B T A% X O A i = R S DL 1-8) . R
ER SEAL 2 2 pm, N BROE SO BRIE THAA . THUAA
SR IO RN T AR B = A AL . Sk 0 R T R
I e o 2 (B DR 5% A A A TOUA A R T4 288 14 11 i
TS 55 9008 L B g O AT B A 2 AT HE
G AR ARG HE) R EE LA . TOUIAR FE AR 4 il 4%
A RN CIE s =N S D=1 B = B NN G RN o
B UARE DLIEN 1-9) , b DL 2 RIS 2 L 5 %5
e R Rl = R AL B R AN E . DR
240 0 O S A A% AR FH TUAA 22 [1) o 6 A% B i i 7T 7 31 26 KL
TR B NG ARG IR G AR (DL 1-8,10) . Hrl ik
SR ATE AR B R 5 S IEAE R 5 AR T H L P
ORI 0.6 pm (LI 1-9,11) . 50K T af
W5 31 M 5T 37 B IX (DL ] 1-10)

YRGB TP IS 1 2 R HCIR A SRS 1 2O (I
B1-12) . SHEAOR FAH LG B0 E 90 B 16
SiAE b B E B A AL O b i O\ AT 40 IR 4
P A5 J e R 5 O R 7 BT A I BB B X YT R
(WHE 1-13),
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Bl 1 H AR 0 R 5% M g g
LORS SR (HL E. Y (i), 25085 W8 Bl P B0 C A D X1 000, bR R 10 pms 2— 40 K5 F IR (BBLL B e , R TR FIEHE (O
TRE T C ) BERT T (A SR ZE IR SN A T A 5 (/) FIBEAG 7 (@) X2 000, AR RS s 5. K5 843 1 vl 5 R H L 27 J0RL AR
FERLCA ) X1 700 k3R 5. 88 pumi; 6. 45 F 41 HE LB BB - X5 100, B R 1. 96 pum; 7. K 3635 51 i3 4% BB X3 000,45 K. 3. 33 m; 8. It
R 22 IR F B0 X 18 000, 47 0. 56 pum; 9. RS B RS B 1] X 18 000, 4% R 0. 56,um; 10. I 4 WK F 400, 3R B A& 1k
(A)X18 000,45 R 0. 56 pum 11, RS 3 AUARE F 00, IR ol R (4 ) X45 000,47 R 0. 22 s 12, 9KS 3& VRS U0 o 3808 J
FEF A X6 000, b5 1. 67 pmi 13, 49K B PURE F I UI, 2R TR b BEHIRZ5 M9 (4 ) X130 000, 45X 0. 33 pm, AC. L1,
AT, TR . AV. TURTE . BG. WEHEM:HURL,C. Y )i, Ct. ik, CPA. &Y X . DR. ¥ .DS. jiifith F.EV. Tifk# b
LGS FRCRAER L IL. N2 .MC. BEZ A& . ML, 2, N. 404, NM. & ,OL. M2 .RA. fFEHHE.S. KF.SW. K3«
BE,VS. Bk a1

3.3 BHABBE p HENMETFEE 3.4 HEEAFNHEABEFFERNZM
HA IG5 00 pH o 6. 510, 2R BRI 3.4. 1 pH XK A7 16 AR
pHZ 7.0+£0. 2. W T HEFHH 3. 47X 10" + M AT LA o H AR S 1 X 1 3 55 1 it

0.42X10°4~/mL, 2B TRIERE. R 1 hJa pHS 4K 7177
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R T, 78 pHT7,9,10 W 52560 4K 7177 15
A& PR HAR 2R AR, 78 pH5,6,11
i ST 36 2HOKG A7 05 R R B RGHE  JRAE E 24 h BPRS T
TEEZRAL K 15. 76% .19, 83% 1 24. 74% AR fE &

72 h P FETS. pHS 4R AF 24 h B BORS FAETG %
A3k 73.58 %0 WEE T HAMAA 4. RAFE 72 h i
pH7~10 4IR854 — & WKE FA715 - LA pH8 F1 9 P
W Z HKEFAATERIT AN 16,3700/ 12.98%.,

®1 pHMBABBFEERMNXZME(AEMSURREE)

i 6] /b 5 6 7 8 9 10 11
0 92.5140.734A 92.51+0. 734 92.51+0.73% 92.51+0. 734 92.51+0.734 92.5140. 734 92.51+0. 734
1 42.42+£2.53"®  54,85+1.32B  72.57+2.33F L41E1.79%4 80,9341, 04Y 76,2442, 2008 61.26+3. 58
4 32.1542.489  37.58+1.08%  66.64+2. 88" .8243.49%8  68.1743.95"  66.88+2. 74" 47.65E£2.20¢
24 15.76+1.82  19.83+1.40°  43.27+1. 754 3.58+£1.71°%  61.12+£3.04""  50.5543. 20P 24.74+£1.99<P
48 6.83+0.629  11.9142.06%F 24,9243, 66" 3.16+£2.55¢  27.87+1.58"F 23,4541, 02" 16. 684 1. 11¢F
72 0¥ 0cF 10. 9441, 35°F L3742.43%0 12,9842, 75%F  9.35+1. 99PF 0k

T ORI 107 2047 &b EARNE AR 7B FOR [R] — B AR R pH A 2 3% 22 5 (P<C0. 05) s RS AW 38 208 [/ — pH AR [R) I )4 8 3%

# 57 (P<<0.05),

3.4.2  EREEXRE AL RN W

MR 2w WL FERE FORAE 1 h J5 R B 20,25,
30 (S AL H A kRS T A7 08 S g  Hoh DUER B 25
YIS T AEE R T g AR TF 24 h G F AT R
A3k 85.46% . R 15 1 35 WILLKS F 1716 % T [%
WP, PRAFE 2 24 h B AORE T A0 3R 4 3l 51.83%

A1 945, FRIEER 40 F1 A5 [ 5250 41K 747 06
TR L JE 9 TR AE 72 48 h J5 2 TE T,
RAFZE 72 h I AELFF 25 24005 1715 R 26, 45%
B R 20 A 30 HIRZ KT HIEHR 40 R
19. 93001 16. 27 % . i b BE 15 1 35 WAL A 2 it
K F A7

®2 REXNBAERTERERNIW(BEMNSRRES)

i ] /h 15 20 25 30 35 40 45
0 92.514+0.73»  92.51£0.73%  92.5140.73%  92.5140.73%  92.514+0.73%  92.51+0.737 92.5140. 734
1 77.58+1.92F  88.23+1.61" 91,5540, 884 5.49+1.85"  68.37+1.54%  42,55+2, 898 28.47+2. 69
4 68.42+1.73<C  82,73+2, 59" 88,9241, 3748 L6741.41% 57,1843, 449 29,5542, 12 15.1341. 06C
24 51.83+2.18%  76.17+3.40"C  85.46+2, 628 L7542.96P 41.9442,12¢P 17,9241, 35 6.55+1. 998>
48 28.34+1.36%  49,6141.88"> 55, 28+2, 14 .3540.94F  20.76+1.04°F  4,47+0.67"F 0gF
72 8.73+£1.07F  19.9342.70"  26.45+1.94°P  16.27+0.87"F  5.6240.73F 0dF 04

TE SR BRI 705 2200 # » b AR /N R ] 7 B 3 7R [7] — I i) A [7) 2 A J 35 28 S (P<C0. 05) « KB AN ] - B 2 7 [ — b B2 AN [ i il 5 4t 3%

225 (P<0.05),

4 g
4.1 HBHAEREBEENHSEND

B 2 5508 T S RS 1 B G A AR S ) 23 1B )
ERI TP E R | E S| 2 F - o =P LX)
W H R =R R R VER(KRE
ZO BRIE S BRI GBI . H A oK 36 SR R
W, 5 4 G B (Eriocheir sinensis)™ AL {H

B R/ANTIFHR 120~170 pm, & B K H 5> Fb
KRG IEHA 1~3 2K R BT B 44 L
Rl S P 5 Z AR Y L H A e R S BE R
TS JEHE RG22 5L A5 4 R AR BV AR S
A g5 HLAE S R ARG 3 N A0 SR A 85 f b )
BEAX.
4.2 HEBBTHRESEHISE

H AN 7 o R HE B A, R HAb e sh it . &
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FHREED ¥ HE H AR 1 K/ (15 ~30) pm X
(12~26) e, T A 52 56 2R FH O B8 B v 456 55 22 b 7
WEEHI Y H A IS KS F HARAE 2.5~3.3 pm Z ],
L5 22 B R AH b 3 R L AT X = AR
(Portunus trituberculatus )5 1 W W2 45 H.3. 0 pm
FHIE W /N T AR G E (4. 5 pm) R VL AR VR 8
(Sinopotamon yangtsekiense) (5. Tpm)!"* 3 HA
RS T I EE A S A A R R AL A —
M 2E 5. HA KRS T AR BR L TR e 1 AL
i AR S AN ) B = 02 7 B A ) L i 5 T
SNEEA T IRE Y R R S £ .

THU A28 P 25 O 2R B B0 JIE 0 3R O SR 2 1 g
(YR A s T K O R 3 B R A A O R T
TR T D@ IE . H A e 1 TR i A9 HL A 8000
o fLAs B9 05 s RL R TR S By 26 16 o Tt — 40
WHoE .

e H AR e 1l W5 31 i 5 i B X, 7 DLAE
A AT I H K 7 F 5 b R WA B . 12 55 Wl H AR
(Exopalaemon modestus) "I H 24~ {H 4F (Macro-
brachium nip ponense) ™™ 2 ik W H ks T 4% i b %
IR R 59 25 0 A AT A P o AN B A

Jod 2 26 1 AR HE B BUOKE 1 TGz S RE ) ) DY e &
EE A SR AT R L S B0 AR E Pl . AR
T A R b 2R SRR R L BN AR
KAG 4. ez g L3l 8 B 5 0R 21 2 Rl i 200 i o
BRETCD T S S AR A 1) S A 2 A — )2
200 Y P o P S ) 22 AR 0 T SRy e 8 o 22 i A
22, ZEEAA M T ZAEE RS

J@ATE HK 1 B 45 K 4 ik 7T L Sz e 3 2% 2R A 1Y
A BRI KR IO T TR 45 A
Rga % b TR AP RS . %380 71K
&K W Homarus americanus™" WA§ 74 K ik
19. 3 pm, P TR 14,0 pm, SRR T H &
T i TRT A ) R TR A KR B A
Diogenes custos W FERBEXFTEREKHN. &K
10,0 pm, TR 8.5 pm, Ji M 1 K
A /N R BRIE N B T AZ AR b, O BT Gk Y T A
M EARAMERER FERY
/NT 5 Tpm, AR S5 v WSS B Y H A RS 1 1Y 45
FRRAE 5 Z AR AT . e ] DL L AT M B R 5 4544 1Y)
WAL 7 1] 2 A TR W 4 /) THUA 235 449 e ] 50 30
S TOUART AL AT H % A= 5 i AL RRALE

4.3 HEMBEETNHEEABEFNBTILR

F S i I R T ORG 3 vh EORG 1 I A7 ARG b, T
W 00K 26 v (RS - 20 IO T B R A T BB R A
MO F 45 7 . 482 5 B (Scylla serrata) 9K 3&
HERE Tt A HOIR ST L ORE JEAE GRS i
SR ML) 1 A T A L B A e g R A 10 45
H N IREE AT IRA B F 5, 30K A BY 97 B RS 719
TR AMESE RN T 82K TAE.

R IR S R T X R A RS S M
RGP RS 7 HL A A — 2 25 5« 00 R
I IR EAR LIRS, AL R, 5k
R FAHLE HBUE H A b 99085 98 RS FES5 /g Ldu i
B — 2 A4 TS vp (1 G T 20 8 IR 205 4 28 ol 3
AR A BRSSPk, EHI
R 3K AR A RO F kg R A TOUUR B, T A 1) o 4+ T
A Hh B 2 3 R T B e VR A AT O AR
BT 5 UK R B A A G T s B XK
JEl TR FARS WM R R, EARSIE R,
I H A S B AR TR 4 RS - [ RE AT Rk R 2R oA
FRE o T DX PG 2K 52 K 8 0 1 22 S A B A R
— 5T .

4.4 HAEBHBFHEAN

Xt F B 32 2 i ) Al il B BORS  5 g 0, TE
R FHE BRI2 s M 6 A5 5 LUK F2 16 2608 Ul B L
WIPRDL . S DRSS LA akiEAT
B G RS TS PR R A R T A 7E =
PEMFBENE 7 18 ) FI b Ok FH BB 41 B SR AT,
ARSCAE LB o XF b T & W 5 R BE 41 B R UL R
Xt H A ISR TR Y @R N & W I 0 (05 1R
T 0 VR R R A R T B 2T B Y 0 A
TP H AR TS .

7 B HORS 18 J1 R i 5 b B R T —
SO R T A A SRR IR O R B
BEAR R (FITC-PSA) HEAT K 1 TR ZO6 AR e X 4 7
TOUAS SN 4 BF X A - G €0 I3 45 A4 SR A5 20 BT X A
THUIE A 2¢ 6 B 4% VEAT PE A XA T T4 i 09 75
HEATINE 5 . X7 RS H T H AR IR S H 52 5
YK F 1936 T30 5 il — e

H 7 i A 2, T 1K 3 £ B O, A 52 36 0 45 19 H
A BN 1 7E 5 3 A EL i B M ) R BE P AE T R AR
B SR A TE R AR A . H AR e R
i pH 4 6.5 K5 pH Ry 7. 0, ¥ K T H & pH,
FELI N DL UL T Gattdy S50 X o 8 8085 (1 5F 5%
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Spermatozoa morphology and influence of environmental factors on
viability rates in crab Charybdis japonica

XU Xing-hong', YAN Bin-lun',XU Jia-tao' , XU Guo-cheng' ,PU Yin-fang' , WU Jian-xin'

(1. Key Laboratory of Jiangsu Province for Marine Biotechnology » Huaihai Institute of Technology ,Lianyungang 222005,
China)

Abstract: The morphology and structure of sperm from the crab Charybdis japonica were observed in de-
tail with a light and electron microscope,and the ultrastructural comparison of the spermatozoa collected
from male seminal receptacle and female spermatheca has been summarized. Meanwhile the physiological
density and pH of sperm were measured. The influence of pH and salinity on the sperm viability rates were
also studied. The mature sperm of Charybdis japonica has not any flagella, and is consists of an acrosome,
nuclear cup, membrane complex and 10~ 20 radial arms. The spherical acrosome is comprised of apical cap,
acrosomal vesicle and acrosomal tubule. The acrosome is surrounded with nuclear cup which contains fila-
mentous or grainular chromatin. The radial arms which extend from sperm surface were filled with karyo-
plasem and have no capable of movement. The sperm in male seminal receptacle forms many spheroidal
spermatophore, but the sperm in female spermatheca is dispersed. Several ultrastructural differences exist
in two sources sperm: the sperm from female spermatheca has vesicle-like structure in acrosomal tubule,
the centrosome moves forward and cytoplasmic pellucid area becomes larger than the sperm from male se-
minal receptacle. The pH value of testis surface in Charybdis japonica is 6. 5+0. 2, while the pH value of
semen is 7. 01+ 0. 2. The density of sperm is 3.47X10°40.42X10°/mL"". For sperm viability, the opti-
mum pH is 7~9.and the best is 8, the optimum salinity is 20~30,and the best is 25.
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