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W OE RAS SN FETAES5~155mm HOWIELEBRIES K T iHATT b4k
WE BETHITFE R HEBERET HABETE T HAB SR, 157 BE. 2k
BRAEELEF OGRS LEBETOEARELAGEE R T B REAR SRR
BF AR LH LR,

X@A aw, BLAK EEAT, amd

H® (Carassius carassius cuvieri) JEF= H AW, RE A, XFFAXRA. 8
1976 5| HRE, Pl EEP RN EREH —BIB A THE? e,
RS SN TR K MEFAER TET. NS HBERETREREE
VERTHEEHR. BB FR T Za@R0 R HE. SRR Ea%k
RERARHESFREYEN BB AER T — . BRRKAMERNLE
FRALERR, REHY BEFISNER Fa EHE I RE. B8a@ELRS
BEAXEHHEARZESKLME. Hit, REWRSHELRERG B A LW,
AMIBRFARRELYENEIRE L, M B ad = hh —ERE2ER.
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1.1 HE¥RE

PRAT 1985 4EHT 1986 5% A L K= B5s Frid BIHAL AT B RF 35 .
1.2 BFEHEESRKRE

M T B ) T 85 72 0 4 B #S BFE, Bouin's YR 7€, RAFETE 70 % FE¥g .
1.3 FREMMESHA

DA FRA 2K 5~35mm {7 M, B SR % 4K 103~ 155mm M4
rdse K 10mm L EA#RA A Ehner's BRI B 65, 1975 M6 60, i 0 K 7 s )
H HE 36, vh et B3 B, Y s a3 IR 1%
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2.1 WRBEEEREHAREN

2.1.1 O 2 HE2KSom O S5ARHE, DEEHRE LA | ~2 2 BEES
HARFERERE, 7 BIRLK 6mm 5, FORSE LR B EFMRS R, WEEH A
AR (ERE 1~ A), BB 26~30 Hig2K 17~ 21mm 1, HAS B b &7 bR 40 ML oR
BE, AHENBERE FRREZREHT], BIRE B T Q%R KEEH48M
MAHARTHEE(ER - B)

BRI Plate 1
1. OE(Orml cavity) 2. RS0 b R (Mucosa epithelum) 3. BREE{ Taste bud} 4. X5 8 45 M ( Mucous cell) 5. B
W PE(Cavity of anterior phatynx) 6. M@ (Gill raker) 7. 587952 (Statum compactum) 8. SR TH S 15 M0 225k
{Flower — bud — like protuberance of top part of gill raker)

A AR OEWMTE( 2K 6mm), < 165, 51 1 BRI b B oh b 4R B Fo ok

Cross — section of mouth region {length émm), ¥ 165, the mucous eells and taste buds in oral epithelum.

B. B D XS ETE( £ 2imm), x 40, & O PREESEH#,

Cross — seetion: of mouth region (length 21mm), * 40, the structure of oral caviry Wall.
C. BT AT E R E (L4 6mm), * 165, 7 AT TR IS A 4.
Cross — section of anterior pharyngeal region {length 6mm}, X 185, the structure of palatine {olds of wp wall, of antericor
pharynx.
D. BESAYE( 2K 155mm), X82.5, RBER G,
Longitudinal section of palatine folds (length 155mm ), * 82. 6, the structure of posterior part of palatine folds.
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E. BRI 2K 155mm), <1635, REBBRB&H.

Longitudinal section of palatine folds (length 155mm), X 165, the structure of middle part of palaune folds.
F. BEBAm( 4K 155mm), #1635, R pTE .

Longitudinal section of palatine folds (length 155mm), 165, the structure of anterior part of palatine folds.
G. BREWIE(£K 155mm), x 165, KB ERTRB R .

Longitudinal section of palatine folds (length 155mm), % 165, the structure of tip section of anterior part of pwlatine folds.
H. B AT X AP IE! 2% 6mm), x 165, REHMEEH.

Horizental section of anterior pharyngeal region {length 6mm), % 165, the structure of gill raker.
LB K AP HIE( LK 1imm), ¥ 82.5, jREAELH.

Horizental section of anterior pharyngeal region (length 11mm), *82.35, the structure of gill raker.
I REYR( 2K 17mm), * 330, KRN ERER.

Longitudinal section of gill raker {length 17mm), X 339, the structure of lateral protuberances in gl raker

BT Platel
1. BTPHEE(Cavity of anterior pharynx} 2. HB# 2 40 7 75 48 238 ( Lotus — shape protuberance in the surrounding
region of lateral protuberance of gill raker) 3. JFFHRE( Cavity of posterior pharynx) 4. #FE#{Homy pad) 5. W
15 {(Pharyngeal teeth} 6. BB (Cavity of esophagus) 7. JTBERE(Cavity of anterior intestine) 8. FFIE( Liver)
9. BRAE( Pancrea) 10. B ¥ BRI Yoke gradute)

A. BEYUTE(SK 103mm), = 165, R MM REM TN L TR REEH.
Longitudinal section of gill raker (length 103mm), * 165, the structures of lateral protuberance and flowerbud — like protu-

berance of gill raker.
B. ERYHIE (LK 155mm), * 33, REBEME RSN,
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Blongitudinal section of gill raker {length 155mm), X 33, the structure of lateral protuberance of gill raker.
C. iSRS E M (2 Smm), x 330, 7R 5 W T 8E 4 A 200 1 B8 M o G AR -
Longitudinal section of posterior pharyngeal region { length Smm), X 330, horny pad in upper wall and primary shape of pha-
ryngeal teeth in lower wall of posterior pharyngeal region.
D. AR EE( 4K 2imm), X625, RAMBHREGEMA.
Cross section of posterior pharyngeal region {length 21mm), X 62.5, the structure of horny pad and pharyngeal teeth.
E. if;T/EME X E (21 35mm), % 82.5, R RBEH.
Cross section of posterior pharyngeal region (length 35mm), * 82.5, the structure of hormy pad.
F. it G R ME( £ Smm), x 330, R E.
Leongitudinal section of posterior pharyngesl region {length 35mm}, * 330, the structure of pharyngeal teeth.
G. Bt /EM. A E. AR (£ 1mm), * 165, 705 E . 8 iE . B i 4.
Longitudinal section of posterior pharynx, esophagus, anterior intestine {length 1lmm), X 165, the structure of posterior
pharyox, exophagus and anterior intestine.
H. B3 Bs I E (2K 6mm), X 100, REGHH.
Longitudinal section of intestine (length 6émm), % 100, the structure of intestine.
I B BRE( 21 Smm), x 82. 5, RIFMERTE.
Longitudinal section of intestine (length 5mm), *82.5, primary shape of liver.
). EEBRME (£ 6mm), X 165, REREZH,
Cross section of intestine (length 6mm), X 165, the structure of pancrea.
K. @ EEE(4k 9. Smm), X 250, KB, M.

Cross section of intestine (length 9. 35mm), X 250, the structure of liver and pancrea.

2.1.2 BIWEEMMEE 2 AR2K Smm B, BEMEELEAR 23 B BRESHHL
HETRE. 7 Bit4H 6mm B, FiE L EAE 4 -5 B, K P T RKENREN S B
A METEHEE, HPAKBHBEUGES M (EAR(I-C), 16 HIB2K 8.
Smm B, BB EEHHEBERARATRE, RESSFARRNE. 24 BRLEK 15mm 7,
EEETHEER MELEERR - EHAHALRER L —1MKE, 26 ALK
17mm B, R R RANGEWH 25, 30 HE2K 2lmm B, BREMANEAENE,
RREHHMAREREE HE4K 15nm i, BEGEEEERE, LEVPHREESE
HEP, S O B R0, BE A BE S, Hh A K BERARRRE L 4 BRR I -
D), B B A R AR AR, § — BN R LEPE - MRE, MR ARELERESR
BRHES, LR ERERE, REASEATRINAELERD(EBK [ -E); BT E
M L EERH—THFIBFORRRERAN, LR REREE D, MESRER, B2
EEAE AR AR, PR BB E (B - F); BB BB AT, WEgEE R
R, AR REEE, ERFHRERLD, KEESERESEHEAZR LR SEHHAFER
—BMEELRE(BERI-G).

2.1.3 BIEEHEERE 2-3 HEt2K 5-5.6mm i, 885 P30 I0 T Kk B a) 88 B 28 i 19
HEREMAETS ., 7~14 HR4K 6~ 7. 5mm B, SRR b A7 b7 % 40 B A o 8 (B R
1-H). 16~20 B2 8.5~ 11mm B, SARHK, EESHETESZRUE, L0
EHTREN B AR ER(ER - D, 26~30 4K 17~21mm, A K, LR
RAETNRGEEREREAR(EKI-1). 2K 103mm &, B B 87 LA SRR HEER L&
Ay B A RS VA BFTSR A (AR 1T — A) . 4246 155mm i), B340 M 28 5 P 4 P B TR 19 L
B 2SR EEREE(ERL - B), le6 = 50 5EE, Saghpgt,
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2.1.4 EEERARE 2HBR2KSmmef, SRRV E, B EAAK 1 -3 2(ERK
0-C),7 Bt 6mm B, B HER PR EBEFRERE. 316 HE LK 8. 5mm
m REFALAN, REGHHA AR HHILRER. 26 HBL2K 17mm i, A
BEHEN B PR ERE ARELNE, FRABENARRE, &S H2 2 LREEs
HEREBRFRRE. 30 HREK 20.1mm i, AR REEF RSB RBEEERN 1/2, thint /4
RHEHEHURA(ERELT -D). £K35mm i, AFEEEEAAAFEBLEEN2/3 £
fHEARBHPER THR(ERL -E).

2.1.5 EERMEE 2 H4E Smo o, SEREFEECER(EKIT -F). 3 B4
21 5.6mm B EFARERIE. 7 HR 2K 6mm B, ZEPEHAERE, 12—24 A
2K 6~ 15mm B, i3 WRIY, S R EFEHEEEMWE L, 28 ALK 17mm
&, SR B AR SR B A A, O TR, R R R 5 R S A R R R R T BB
BE(EKRI -D). £+ 35mm B, HEERE, HAASHURE, WEELSTIEPIR
annling.

2.2 HUBEEEETHIELEN

2.2.1 RE 2 2K Som &, AR EAARAED AN, LEAR LK. 7 HigeK
6mm Bf, FRZ P I THEARARE, EEEEHN. 220 ALK llnm 5, S84
LR .

2.2.2 lp 2H@2KSqm I, BERE, BESZEHAHE, SCRERER. 7 Hid4
i 6mm B, RS R E, BIEY X, BRER, ENEI S BEZHERIFHB. It
AT BRSCRG RS, P BB RS FHOAHE. EEFRFRAKD(EET ~H).
BHZE 26 A2 K 17mm B, A0 H S 8RR £ .

2.2.3 BF 2 HEE2K Smm B, Bl iE 00 0 AT 40 i E, 4B o i R i i (|
BRI -De 7 ALK 6mm &, FFAEEEFER, S NE(EHET -1, 16 A2k 8.
Smm B, FFAMEBE L, FilnEHE, 22~30 B#4K 12.5~ 21mm B, FFRAS
4:: 18

2.2.4 BRER 2 HB2K 5Smm i), ZIFHANMHARE XL GHAKE, 712 HE 2K
6mm L _ERY, BEEER(EERT 1) 18 HE& 2K 9.5mm &, BB A(BET -K).
30 Hid 2K 21mm B, IR BT E AL A . UEGHAKEKE#LE S RE,

3 #

3.1 BEERELZEERZHBEERERTIER

7 AR 2K 6mm B, BB LA P HAREREN L BOKBRAR KETEHPEXRE
RIS AR AN A, 16 BES2 K 8. Smm B, R #E, ikl g%,
24 BRR2K 15mm i, HEL THIEHHE. 26 B2 K 17om 8, BREET. 5 BAIAEH
HAZH, EEL 155mm B, J585 BOR IR B h (4 0RE £ £ 25, KR 4 B0 i
D P B EEFRERRD, MRARE AR AR ERRIN LR P RERERL, F -
BHFRIRRDRE AT, WL ISR RO RS, TTRE R I S ER, LR E

BT R R VBN R EIE R A A, S A E R I s . AR
132,16 HIR4HK 8. Smm LIFIH, EEFRELRNS, DUSH D, 26 BH LK 17mm i,
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R SRS RS, B E 155mm AATE R R R S, J5 Bk
S, IR R T R E AR T AR IR, B O 1 A0 4 RS VR T BRI OR . T AR f BT,
TR A KR M R TR, S B RE TR . RES TSN ER . FRREE
MEREEENERFRBEERNC,
3.2 BANEERERTHAEMBIEERShER.

KRR, RN TR E R, R g g e wrERte" . gE50
27, SRR E P AR, BERAN, MEEREM L EHEKBHKE,
BrpL s R B A SRR, BRI BT, S Ex Ay A R RA tEaE
Ho SR HEEEREN R, BEMENELEBRRTEVAAEFETYRLHR
o TREELEDT A4, Bl E I, WSS AL RN 52 %, IR SEIE FE 308, X T 4%
SN R B R R BRI A, 8 5B A R
2.3 HURGEEEHEALHBTISANAR. AHELNXR

PIRAT 8, WA R AR, I N E RN RE R, 2~7 ARSK 5 6mm
i, BRSNS TEAEHNERD, BEBREH G/, TERNESRBRFTERS B/
AR TRWEAE Y. T~ 16 B4 K 6~8. 5mm BT, OB & HA AR MR B A &,
EERARA K, 4 2G5 ] B, M ZERAAR DU S B R R R, B R, Hep
ERANA. ARBAS RGN, XERE AL W R R KD, AR ERNE,
R A RN TG, AT SRR TR, I IS 1 T, SRR LR IR, LGB SR B T o, AR B 3
¥R SMEPEE R, TR A T AR ER N T EE T, 16~24 ALK 8.5~
15mm B, BEFECBRERETENZE, HMEHHITEREERE FUBRFAITFR
ol ez 2630 BB 21K 17~ 21mm B, ERMEEMETHETRELER
2 WA EERNEEEREY. £ 103~155mm i, HRGHALSHURA, TEN
BERTFANEETR. HOGFRYRESRI, NERE, KERAABFIRED, KX
BB E A Sh, A F R HLEE, X5 A MR E AR ) A B B SO 4 4 i T T SO AR
(R BE A/ N 3, ARt FRASAE ISR M AL A S5 7 2%, B P AR AR RARBETE AR 49 . S REAE
RO, RSP HE Y SR ANEEY . kS MEEKEFXEERE
), X HEE & T 4R RS, TR AXRES, RE= 1.
3.4 MANBSEEETWR FAMAESEBAETEERAMERY, SEWE
AT REMERE, MR TR RREan R, SHanan’, B
FEIE BREW PR SARRNEEENE XSHANEX. AFRZESREE
Rt R,

$ % X R
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HISTOLOGICAL STUDIES ON DIGESTIVE
SYSTEM IN CRUCIAN CARP DURING
POST - EMBRYONIC DEVELOPMENT

Zhai Baoxiang Zhang Xiumei Zhang jing
{Dalian Fisheries college, 116023}

ABSTRACT A serial paraffin slice method was used ta observe the digestive system in crucian
carp from 5mm to 155mm in total length during its post — embryenic development with linght
microscope, and the histological characteristics of feeding organ and digestive organ in larval,
Young and juvernle crucian carp were described in this article. The auther also made a study on
the histelogical traits of palatine folds and lateral protuberances in a gill raker and their roles in
feeding during post — embryonic development. Meantime, the relationship among histclogical
traits of the digestive system, Feeding behavior and feeding transition was discussed.

KEYWORDS Crucian carp, Digestive system, Post ~ embrycnic development, Histology
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