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TEHBEHRRECHRE 2O BRFLRE Lo
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TP ERE 1992-1994 F AT HTRBHIEFE R TR (ZWHEEHE S0%LL L.
R KB E — I, BESETARMBRERELR, XKRAKESHTERMmEEA
Rk, TREBRTLESWHAZTHEDEBTELHORNER CRERLT 6 iR
B
 ABRREEZR-HE G2%) RpH (7). ABEBE+05C, MEHSHEERE
W, ¥ TARREERTTMEMEBIIERYE, &XRAKBHLINKELEN,
F XL 10 BT R 1C, ERAARBHAEERIATERE, XREBKT
WA, K& S00ml, SEHBEER S04, HRARFE, F—XREERAESES
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H, BALRTHE. WEHAAARETHZXRANY 3-5 BiFaid bk,

HhEXRBEER-~KER (23T) fpH (7). #ILEEHE L HNREN B REA
5% kR H. AAM™ ATAGO (8606) FRALEHMELLEE, MEALE
32%. KRGTEEAERXRER. RENECRECIARRKAERECEALE, LR
KB EHBEAREARBENR 4-5 %, BRERED—HHEREBFHE.

4% 3

(—)ERENWSAKBRAHXR
1. FREIKiB R R & W ZE B3 FnH B AT R fa] i Bl

RN, ARXBBERESAEREAEEIXR, E—EREEA, k&
BERTRHR, K2, ARRER, WEIEREFEEEELNS, TRERLE
1708 1, @R | AILLEH, BBE 16-30CHEBEAN 1S MEETRE, WL MREEE
EEMFAHTEE. M 2ICHEAT, AREZERIBHE 140 045>, EFFHE 9 50
5y, Wi 28CHEET, ASHBEBL®R 10 555, EMEB 260 52, RUABREHT
FImHRAEKES2AHEXR. “EXSERRRER y=ac™ KEHKITELE
y=246.775¢ %%, (x Mk, yHBED. BRI BTLREH, MEIEIETE LS ERE
PERE AN ERAAREE FTRATRERAZE, SATREREANNNBSHRH
MEFRANEETREREHRIZE, MABREERE, 200 4C L 128 304, W
25CH. 29CREL S 04, TRARBEEHANEERMNERETEEEREL, mE
TG IR B 7 B 4 I8 B MR A 2 5 B RS R
2. FKBRTLER KN

HE 1 Ta, EXEEAFART, TREESSTEERCENENESRER, X5
19-26C M IR EME/N, WA 19CLLTR 28CEL LM RMHEMEB, X
ABER ISCRKLT, RAEZEIINCKKL L, BRELAFBERMH, HibEEN
B KERRMEE 2 RER, SERETLRYEMENEREERE 16-30T, ABHM
LR ERBER 19-26C, WAERENTRMLMER 16TH 30T,
3. FEBR R Wik A R

Ml 1R, EARBENRA, hROHMEHT—8, o 23-30CH Bt
16-22C R —Br i R A BEh, BRI, FRERAMERREMANEW, FRHEE
BEFEEHBEERE, b T RE R8RS ANER BT A0 IR R W ES %

W, KRG EROEERR Q, MAHT, KRR Qo= (22) . R

Qu BB ENE 10CH, BEHEMROEE Zo ZREEE 1o, RE¥EMHES
PRt Za FOoRTEEEE ta b, REEMLIFENN R, AR BSrEEd LRARS
g, MTAREEL 10CH, BEREE 0CHMANBAREI BT —#, &
FHEE DB KRR, XHEERRIOR, HEEMNE 10T M5 o5 5 W i i
%, MBEZEEREN (H o8 ) MRREZNSHSHIE, #ERIERNY
e RNABITRE: QEEE 2HIEMH (2£0.2-0.3), X—BEESRAEKRREN
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REREEE D FX-RALEA TREERRETNIE, BKREE2TH, £ ST

iR BRI IR A % BB Qo fH ', 20-25CHI21-26THY Qo IHBEE 2. 25
R 2.184 1 1.930. HFTIASh 20-26C RMMEREFHREBERE. X5 LR 2%

ERELREMNYyAN., Hik, FEULMEIELRENAEAEHER 20-26C.,

N1 EFFEXEATEIERED: 3 WM M E 2L RS EBGRE. 32, pH: 7)
Table 1 Comparison of total time of embryonic development and hatching rate in

different water temperatare (S: 32%., pH:7)

RWB

b3 F
Total time Period of
of dev. development| FERRAGH, 5Y) G, &) PHEE(%) it
Gastrula stage Hatching out stage
(bour, min.) {(hour, min.) Hatching rate(%) Explain
EE(r)
Temperature {TC)

12 0 2THE LR
13 0 Z] E
14 0 IMELE
15 1] 96 R EL 2 ¥
16 19.30° 82.2¢ 2

17 18.1¢/ 68.20 8

18 17.0° 57.30 32

19 15.50 50.10/ 44

20 14.45 44,35 2

2 140 39.50' 50

22 13.25 3640 48

23 12.50° 3425 45

24 12.2¥ 3208 49

25 12.0 3010 46

26 11.40° 8.4 42

27 11,15 27.20 27

28 10.55 26.05 12

29 16.40 2510 7

30 10.30° 2430 5

k)| 1THELX
32 R2MELE
33 U MELE
34 1EHBE2KE
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F2 BEHRETHAERR QA
Table 2 Q,, value of temperature coefficient of embryonic development of the eel

HEH(T) i BE MR (C) TR )
Za(5r) Zo(5}) QiofH
Tem. band(T) Tem. difference {C} | Average tem. {T)
Za {(min). Zo(min.) Q10 Value

ia to ta~to tatto /2
21 16 5 18.5 2390 4940 4.272
22 17 5 19.5 2200 4100 3474
23 18 5 20.5 2065 3450 2.792
24 19 § 215 1925 3010 2.446
25 20 § 22.5 1810 2675 2.184
26 21 5 235 1720 2390 1.930
17 22 5 245 1640 2200 1.799
28 23 5 255 1565 20635 1.740
29 24 ‘ 5 26.5 1510 1925 1.625
30 25 5 27.5 1470 1810 1516
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LB )
Totat time of batching (bour)
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L
=
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=

Y A e

6 18 20 22 4 & B I AEC
Teaperature

B 1 NUREER: R WE R AR R __
Fig. 1 Relationship between the time of embryonic development of the cel and water temperature

(DIRRRET S ENXH
1. 3R REX WL EA 0

KRERRE I, HIRITR, TRLEMEEBLENERREARD, KPEX—
ERERERE D, 0 15-35% 20, HF R ma, mETd&s THEn
MR, BlikRAMARmhEM, B$b 0. mibEXIA IR TLIR LR
BHEBE 5-40%, AEMHBEMAELER 15-35%, MIERELETER 5-10%, LB
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40-45%. HTHERLRAHEHREBEY 5%, AXRMHERELELAHEFRE, BLTM
EYES B, TaftitREEE 2R 2 Rk MEREER, y=atbxiox’. KK
R y=-36.93+9.23x~0.19x> (x b, y AW, FAHARIERLEE 2,
2. shEexiME{LRTEA KM

ME3ITLEH, AERTHARTHREBHNERD, BRERESARERE TRTRE
AR S REAEA £ 8, HAFINHENHTEHRNAERR. K PEDRE 20-35%,
ZiE, BEFLHEN RS BAERE %, HAEKBEHEUMSGHEEERE S, WL
Fimt AR RE K. RURREARTRAIERR W, 28T e
B, BEMBRESEEEEY, RETAE-HBREXRF.

Table 3 Effects of different salinity on time of emoryomic development of the eel

¥

—
=

BHEE
Balching rals

o
Lo

45

B2 ARIEKIIEEELEPLEREN
Fig. 2 Effects of different salinity on hatching rate of embryo of the eel

£33 TFRLEMEEEHE W &N

-3 gt
Salinity

8 (%) Eog
Safinity(%) 0 |5 {10]1542 253035 ]|40[a5]50 [ ~ "
FELH(%) ' '
Mortality(%) soj2sis0i25{25 (5025502525 00| s0
K BB B
Gastrula stage | R W 2 REBMM R, 5)
Time of developing to  [13.05/12.55[13.00{12.55}12.5012.55(12.50(12.5512.50{13.05[13.00] 12.50
gastrula stage (hour, min.)
HOB Ha:h{itn:‘r(at)("/) 0| 0 32666 (768 32690668192 0 | 0 | 69.6
Hatching
out stage ’.'”'“’.‘“‘""”'”’ , 35.35[35.05[34.35134,30(34.35(34.35[37.35 34.35
Hatching time (hour, min.)
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LM, EMAMNEL AL AR EREARSERBERETR
R M. WAL OGS RN RSRM IR B AKN 2-4% L. BATHE
B EESENERTAZLERE., BORBRANAT 0% MR, FHHATN
EATLAGEMEM & A AT PN, BHEHE O | MAA Sk SREEYNE, K3
85%LA L, MINMHFAKE, BIHEY, BUFARD, BHARELBS2EHM
i, WEATRERSHER, XREERSHGEEEmREREN D, HEHTde
B 5kinm g, ANEKRER, BRETS5AAXREY, £ KBEREA,
BERGR BRI S AR R MMERR, XBAASKETaIALl. Hi, A ERXEHR
HERRE, EUHTRZFUESKBETRY, AXBEENEER EEETAN.,
2. XTREEBRATPNKE, BHAPEERIE T MBI R S H TG 05 H %
M. Jm1 Schmidt #il MAEZEAEE 200-300 %k, 7kiB 17-20CHBE =R 7 RHERRE
R 400-500 5K, KB 16-17C, RE 35%LL L kB REmimL @, iFE
A 2 e R M M SR B RS R IR RG, B BE A T — 0o D R 7 B k2
BN EE A RN, BREERSTTNA TRAGMIE, o ERGEGY
BT RN, WHETRESRBEMN D,

B, BRADHEER TN AEABRLERRE TN ERARRLYSIHPER, O
BRFIE 2 —, BN KR RGN kB, RENEALERETHAE
ABRREGEZA, BEFXRLER, MMIERRTNGAEREE 20-26C, AEHE
£ 15-35%, MEAFREEMEEXEHS LR RN REE P kR R
BRI, BBk, fERUAHCNRNRTE N A BEE ch e IR X — I IR (2 R A

$ F X W
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RELATIONSHIP BETWEEN EMBRYONIC
DEVELOPMENT OF THE EEL. (UNGUILLA
JAPONICA) AND WATER TEMPERATURE

AND SALINITY

Xie Gaﬁg Qi Baolun Zeng Chao Yu Deguang
{Pear] River Fishery Research Institute, Chinese Academy of Fishery Sciences, Guang Zhou 510380)

ABSTRACT The result of experiment shows that embryonic development of the eel is
closely related to water temperature and salinity. There existed a negative correlation be-
tween embryonic development time (Y) and water temperature (X) in a certain range of
water temperatures: Y = 246.775¢ *%** The suitable water temperature for embryonic de-
velopment ranges from 20—-26C, the maximum being 30T and the minimum 16TC. The
suitable salinity for embryonic development ranges from about 15-35%., the maximum
being about 40—45%, and the minimum about 5-10%,. There existed a square curve corre-
lation between hatching rate of embryo(Y) and salinity (X); Y = —36.93+9.23X-0.19X>.
KEYWORDS Ecl, Embryonic development, Water temperature, Salinity
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