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RENMEEE BN EE KBS HR
FolF RR#E E¥XE

(FEBHERKAEEYBRA, R 430072)

RE FINBTERKFGTREWBEERETSHALERNEL. RANBNRELTT
BA4 3 BBt 1t e, KR 24.7—31.8CH &M T, MIMIFa L 25—30d BN AT 52 A%
RERE. ERERXEHE, Fa Baka 24K, SE¥K 2 mmAL. BREH
MEKRMEEYHRKER, FHEMFRFEEAT RTENAXNER. EEREENXA,
HERELEK T EEEHER.

X@iA WEME BRESRE. Ira, A, 46, 4K

A Wil (Gobiocypris rarus Ye et Fu 1983)BRREILFERKBAH T HERK —F
MR LKE, PEMERKEEYHREFALERRZNEHT T KEOFR, K
EARENIRHELREEE TEM. €5 NIEMTREREZN, XFEAEMM/D, 3R
B ORESHAERGELER, ARTEASGRF MALRAAFNTHRAERETK F
BAG T AESN HREAR. EEENKEMEENENSFRGETELEE4 MR AL
A B A7 LB RO PR K &, [R] — M 5 B BCK B AT 7= B — WK, 8 K 7™ BR 40 RL; B
BREHETMERR RRABTEEET ANEHSE. ATHRAWFHRA LR, BN
RERAL N — R 2GR A L R B TR S8+, BEERTT, MA@ EZHE
BRAXBREE AR FENEFO, EREA N OKRFEEFT T ECDA EX R
?ﬁiﬁ[s’ﬁlu

BEEAT—BRIENIBFAZESAHFANATLE, BEffA. A (XEHNSA)
BrEt. XLERBRSIE (R -8 7 A28 E B4 E L (Barly life history of fishes,
ELHF). ELHF WAL, I R A FEREERE WA REAOKHE. NHRAE mEin s,
ELHF 8 B AN B 8 % W) X #t B R SR LR 45 R, T B b o] 8 ma o Bl B 18,
T TR KL SR LW FERE . b, KL ELHF # R £ Brali 2 fr B
HERMEHESEFE L AREARERRBRYTATE. IRIFAMBEEEF
R A KT EERMERE, BB LSRR TR EHE, REWT.

1 #E5R%E
1.1 M FEELIHNT 199053 ARBWEMNENEE. 19924 4 AR B H)I[HEL.

* hERERE M BTIE S8, A SUEE bR R KRR, FF BN,
1996-05-15HCF;  1997-10-08#% [
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EAMEHE, FARINFHET 40 X 20 X 29cm KA KM BB K K+, 45 H 508 /K iE 18
(Limnodrilus) BUB 1 25 B R 2, 7R ™00 /5 AL 'R Ay BB R B, B A 1% 35 L o 58
. BB RIE B ATRERXET S9aLKNTR.

1.2 BEZEIENR HEXRFHMESHIT 1990 4£ 5 H.1990 4£ 9—10 H.1993 4
6—7 A#i7r. XX FERE 1993 £ 6—7 AKWMER R,

19934 6 H 22 A 21:00E G WK 450 BIFE GEAXFE. EE)EHT 120 x 50 X
50 cmMI BB KK, B Bk 201, FIETEREY. 6§ HBREEPERKPIEE
YI RN TIALE X B (Artemia, RPKE RBEH) LS EE K. SHEBHEYY
ARz, EBEEE,SAUNS 20 WE—K, H5E 24h MEBE— K, S RUMHE 10 B.
BAR 10% WERARGERINETURE, AHURH#THE. SN EFHEEHR
HeE, OSBRI 25% R _BEEH R &%,

ELHF B Bt 89 %14 2 88 Houde B TEMB B R IL R, B & X F B BURIKITC R

i NEBRFESEHFA RFa. KA., BN EAXERBRBHERE I HLMIE
B ASHESUBRAKEE LR, BRZ . ATEER, 208 ERF6. wii
fra axganBUaERigit. EERXFTFHANASSBRE2%E BAG%SER
fl 2 TAEN M, R A M A S A TR AT E.
1.3 HBERHERK ATEKRHRMEEWEFEEKER TS, 78105 18 & & 335 S 54
(BWEE4mg/LULE)., 330 BIRUAKS G, EHRBIZWEYHMGH LT IEE —
W30 B Eeshae DR A, R 1—2 K R BINE B SR M R H R
K. WEBREWAR, AKREHWREREGE1).

1 EXKERKORE
Tab.! Design of growth experiments

TLREM LI AW TRA®
Aim Date Method
HEERXEHRSEMERK | 1993622—722 |HAKGREIBAKNESHIMIORA
MR E250R CRAaXE. WH)HFT60x40x30cmEABRZE
|HfAT, Fiodm¥MoREL
R R I 22 1030 | TOEME & ABTIL e BT B BB T 120 5030 cmBUR AT
027100 e A b

FEMEMFAGRESFIEANE. )& 20RBHFT40x20x
29 cB KK P, 51T 608 #. 1208 #5 ¥
AEFE#EEERNAEK FEMOFERGEARRANR. B8, 2 2)&50RBAFET40x20x
1993.1.27—4.28 | 29 cmBX B K B, 30 B # FOR 5 4 BIBEHL A 25, 60 H 8
BE5 M08, 90H M

1992.1.17—5.27

1992.6.20—10.20

2 &R

2.1 BREZEEIRE

BREIRER BERAFEESHARAVBREAFTIET S N3 MNEI 114
B, BT EETB 3 AN, AT B B 6 MBI, BE A Y B 2 e
211 BHF&EME ANBATFABAEBEZEREEERK. FATHRIESKENIE
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Yy KR BE B F 1k, 3L P B 4d(25.2—26.0C ), H 15 #8 & ¥ (Hatching stage) . 8 — % 1§
(One chamber air bladder stage) #1843 4k 38 (Differentiation of intestine).

U VEFEL£K450+017mm ALEKALSEKEN 35%. AEREAIER
Bk, OREMCTHEER T, OBEBREG, CEGLH 150 KEH (254TC). WEE
BIERE A B R, G R, BRBEARCHER REA 0.28mm. LEMNEH, ORI,
WAL B PR, WA E L, HARATEE4Y. ¥EXN TV H, BEEE,
HEHSERAKMAERL. MW 10+11+13=34(E1, A). fFE—BMEKIK, &
IR .

E—FH 2K 464 +0.22mm, BHEE 24h (F#KIE 25.3C). WREER, EHELE
HEA —HEARELR, CRK. WHERRITAEZN 1/2E2/3 4, RHEBIFESE
bRIEEG, R LA REME Y 11+ 10+ 13 = 34(E 1,B). X—EHKNEMHFEA
BEfe L TEE A H¥.

Bl 4K 4.88 + 0.07 mm, BH#& 48 h(25.3C, #E RitBE H FHEE, BT HEAL,
U FHR ). R BAEAR, P B AE 3 FF AR 4L, R o ) B4R S AR o 2k R (B
1,C). AMfradrsh LERIERK, BFF OB, HARSEFRHY.

2.1.2 BBF&ME ANBEMNFaRESKENMEYREREER, KR 24.7-30.7C %
HFH 16d, T EFEARNKRIPES A LM 6 Mo, P BRFAEKWEATU
SR AR RSB LSRR E T, '

BB# MR (Exhaustion of yolk stage) fFA£2K S515+022mm, B #96h
(26.2C). RLEKA 52K 38%, 68 2% (o v M 4858, B& T o i BRI 8B %, LY
11+10+13=34(F1,D). FAKXKERIZHEYLIKRESR,

W4 (Differentiation of dorsal fin stage) fFf £ 5.60 + 0.43 mm, H ¥
5d(26.9C). HWHERMTNEREREHEE; BoRKER, BRI LE; RSEE K
AL, KB ERAANMELSOR, B THHEA 33— NREA, I 11+ 10+ 13 = 34(H
1,E).

B %54 (Differentiation of anal fin stage) fFfA 2K 6.62+ 0.42mm, H ##
7d(27.1C). BEESLTE R B FEE, He R LN B B HREE R RIEER, Bk
BE¥E(E1LP).

# — = #8 (Two chamber air bladder stage) €1 9.05 + 0.80 mm, H # 10d(26.9C).
EHEER, R, EEETERENER; HHEAMMK, FHE&7T-10H8; BWEER
ARG AERE—AOEL BEASTE R, 2 B8R 178, B 8K %M & H E R
YR BB, o BEATR; BERRE: W 12+9+13=34(81.G).

IMS%EF HBUHE (Ventral fin bud stage) £ 10.30 +0.43 mm, H #§ 13 d(26.8C). &
BEhBESE SRR, SEEILFHEY BEREMEFER N H L RE. BV E
VRE WA, BT, X A3, 6; HHELER, %X D3, 7—8(H 1,H).

6% 7 B #l (Formation of ventral fin stage) B #18d(268C), 2K 1333+
1.09 mm., B#ER, H 7—8 WAOHEE, BHEBRE, (URF & WERER A 1,
D.
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213 BEMER ANBERFASHEZHEMTENR, 15T 8 A (Emergence
of scales stage), 2T 8% ¥ B (Formation of scales stage), ZE/KIR 26.4—31.8C &4
TR 10d.

$#ibjE 20—23d, 42K 12.71—17.71 mm, B SR WK, gt s HH (E 1,)). B
fbfE 25—30d, 2885 HF (B 1,K), BRERIESES ESRFEICRE, #FASE
BBt (Young stage), BB JG % & 52 K.
22 ShapEic
22,1 BREFHEHENEK ERERXEFHAE,. BAEMBHERER. RIS
B Y, SHEHELUG B2 K (TL, mm) 5 A& (AGE, day) ¥ BiEHEFE.

TL = 3.6763 + 0.5202* AGE (r = 0.9822, t = 91.768)
M EXTTHE, BERXEHEI2KHBEKER 0.52 mm.

AR far s I s da s o ——
‘“ D R e T T 4

P T L LIS y o% Yot T gl
e VWAL :. ]
A — TSN S o ) NI

H1 wAEKMNEERE

Fig.1 Postembryonic development of G. rarus.
A. Hatching stage; B. One chamber air bladder stage; C. Differentiation of intestine; D. Exhaustion of yolk
stage; E. Differentiation of dorsal fin stage; F. Differentiation of anal fin stage; G. Two chamber air bladder
stage; H. Ventral fin bud stage; I Formation of ventral fin stage; J. Emergence of scales stage; K. Formation
of scales stage

222 MERADBMHERK FEVRERBLAT, H5 r e KA KEZBRK, HE R
FUMERKESRFABRRER, R20E THRARFRFAHFATLHRNFLTHAKAE
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KZh, XM MRBRANENS EESRERMAEN, EKEMLE, KRUEEAH,
AmMEEKSAERAEREK.

LA 1A 60 x40 x 30cmABRLFRMABHEFE, HRE 130d2 KN 3170 £
2.10 mm; TISER4H 2 FH 120 x 50 x 50 cm BB /K KB ERHRE THEIE, 130 d2KE
42.85+207mm. BREKEFWUTE AR AN FHFREAR, LRA 2730 Hi

}2 HRAMNOSHEK
Tab.2 Growth of G. rarus before sexual maturation

B #(d) FRAl Group | LRH2 Group2

Age BEE(T) 2K (mm) RBE(T) £ K (mm)
Temperature=S.D. Total length+S.D. Temperature+S.D. Total length+S.D.

0 23.0 4.03+0.21 25.4 4.50+0.17

10 25.1+1.45 5.97+0.80 26.9+1.91 9.05+0.80

20 26.8+£2.46 10.40+1.70 27.1%2.19 14.64+1.32

30 24.8+2.46 13.45+1.94 27.9+2.38 18.21+0.91

40 22.8+4.73 14.20%0.75 27.8+2.23 21.76+1.46

50 21.9+4.66 14.60+1.70 28.0+2.10 25.56+1.62

60 21.6+4.36 17.85«1.85 27.7+£2.00 29.40+2.58

70 21.2+4.14 18.05+1.39 27.7£1.96 31.75x1.57

80 21.1£3.91 21.30+1.82 27.5+1.93 35.55+1.36

90 21.1%3.70 22.45+1.05 27.3+1.92 37.93£2.07(1)

100 21.2+3.56 26.60+1.84 27.1x1.93 39.35+£2.50(3)

110 21.3£3.42 29.05+1.64 26.9+1.93 40.40+1.97(3)

120 21.3+£3.29 30.07x1.57 26.7+1.92 41.80+2.20(4)

130 21.4+3.20 31.70+2.10 26.6+1.90 42.85+2.07(10)

. EEHNBFENIOBRERFERERBANMES  Numbers in the parentheses are the amounts of sexual

maturated individuals.

#®3 TEFHFEHERERMEK
Tab.3 Growth of progeny from parents of different sources

REE(C) FARR 2K (mm)
A5 B #% (d) (EW5T7Y) Source of Total length e
Group Age Temperature parents &3] RECEL R Note
(Range and mean) Range Mean+S.D.
1—1 60 21.2—299 HY 18.0-26.5 22.58+2.29 t=1.764
26.4 GX 16.5-25.0 21.28+2.37 P>0.05
1—2 120 15.9—29.9 HY 25.0—-39.5 35.55+3.04 t=1.382
25.2 GX 31.5-41.0 36.77+£2.52 P>0/05
178-28.8 HY 12.0-17.3 14.30%1.00 t40.925.
2—1 30 27 GX 12.7-16.3 14.4920.96 1.225.0.427,
< PX 12.7-16.8 1459120 | TR EHER
HY 18.5-27.0 22.84+1.72 t90.238.
2—2 60 17.8--28.8 GX 18.9-25.0 22.73£1.55 0.980.1.270,
229 PX 20.0-26.5 2331167 | KB EHER
HY 26.5~-32.5 30.85+1.99 t40.697.
2—3 90 178288 GX 27.5-32.5 30.25+1.86 0.049.0.553,
22.8 PX 265-355 | 3008252 | EEFEHER
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HEZRBEERE, MEBLAH1E60 HIRMA TR, AEBRAKTRE, LA 1% 130d
BT — BRI, MK 2 N 90 dFFSR BIA TV IR MK, 110 AR R KRB A
e B BRRL, 130 AR EE 2 FBIK TV Bk V ST HAR.

HEBRAKWE AR BROSAERXARKEFFEMRN. THHA 1 HKBTAELX
(£2), AMHEARARKRES). TRA2BFHERE, BELEKOARTEN. 41
ARKPEBEE BEEARNENEHRREETFRBRO0dUE), HAKBEE (XBELKk
K R)BERE /.

223 ARFHFERERHNEK HEATHEANBRJBFTEKNLENR. &
REW, EMFARPARFZGTREMY). EEGXX) . EEP)ERANEREAK LLEE
HERGR3).

3 i

BAMBORERETEHAEERKAARANS. —REBRXFRERR. fl, &
247-318CHIZFMH T, BILG 2d WIFEBIFHR, 4P EBRR, 25—30dBP A e LR SG
AE XHRAEREEY, —BRKB. KEEEESAPERAFRKENERMETYH
BEREm, &3 ERFAHFSEAUNNFELSR, AARANBLN AN EEEMUTIILA.

() #REEHKE REATEHAMNFAEEHARE 20— 2SCHELHT.EHE
SCHERKBEMNTHENEKS RS,

Q) E#8E BTF20@86FaFOEe, BikRer#RiE D0 NESERIES
HHXB.BREARBRMEK, FOEMNTHIREN4E. £ 40 B (FL42 0.45 mm) i3 3§
KRWY. AR EERS. FHIESHENRIRTTHE. BREGRILH4ERE
RABRRHERME MAXMEEUREFERNKESAREIE RBREGRES TH
BR, # B R Ml 30 HESLARTA T EEB AT RE R 4M. X T 30 BB EMHmAM
W, Bai AR H N R (FERSEMAE RER)M/KESFAFERREETFHATHE
¥t

() MREREBHKER REAKRMERENLERKER, HKR BTN
KERELT. LA MEAERBIFENRIARERBAETHARA . EF5%300
4 LA BT S F B BT R A #5040 x 20 x 29 mmBY/PRIUK R MR IEER FE, T 30 H
BUELHA BRARKOKERER: ETHATE BRiMTEROER, TS 28
LW RFFE 30 AR LA, 8FKFHEFEERAEZT 2 B.

B8 £ X ™
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POSTEMBRYONIC DEVELOPMENT AND GROWTH OF
CULTURED RARE MINNOW, GOBIOCYPRIS RARUS

Wang Jianwei Song Tianxiang and Cao Wenxuan

(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract Postembryonic development and growth of laboratory cultured rare minnow,
Gobiocypris rarus were studied from 1990 to 1993. The postembryonic development is
divided into early—stage larva, late—stage larva and juvenile period on the basis of the
external morphology, intermal morphogenesis and biological characters. A total of 11
stages are subdivided among the three periods. At the water temperature ranging from
247 to 31.8C, the postembryonic development lasts 25 to 30 days, and the larva
grows uniformly with a growth rate 0.52mm per day. Cultural conditions influence the
development and growth effectively. In similar conditions, descendants from different
populations grow at the same growth rate no matter whether their parents were
captured in Hanyuan County, Guanxian County, or Penxian County.

Key words Gobiocypris rarus, Postembryonic development, Growth, Larva Stage,
Juvenile fish, young fish



