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AXNBTHANPERNEE. RHABTEENHER, LRHLRE, PRAENEES S
MRELER, HEARBHEREENHEREETHS; FREDEACERHER E
EEMA/ERERT T HETE,

H & Mylopharyngodon piceus RBRERFHRKAHEF AL —NRFEZ—,
B S 4 (Osteichthyes) 158 H Cypriniformes, #f & Cyprinidae,

BHARBJEREHRMED , B ib#E Henneguyt™, Swaem™! 1 A Bmchet %R
HaRSEEEETRETE, BEFFLARNBETEEMBITR., EEHARE
HEBS QDN HERERE TR B AL RBANTR, SN EANGARREE
HABELE ARSI ANEARNKAREARRETE LN R LY, AHRIN T 1979
4ET 1980 EXN T AMBEHRNMF AR TR T HELNE ERERF,BET A,
ETHEETNR, HARBEREN R ESHAIBES T L HTR.

OB 5

BEET AR RAE 1979 4R 1980 ER M ATEESY, dEBTREBEHEHHH
8, RASEBETATEERSIEN, TR R AR L. HKRE 4B FAFE
FRE,HSRERNSHEEEN, HEEREERFAB MG 20 X, HT THIREESEAR
FERUE L) F RS, W B bR A Smith [ HIERE 16 /DB R, JE Bk B Bl
WA 16 /NBS), B 3025 S0 WEHIEK, AERAFT 10 HEmEE Y. BAHEE
BY Rk, AR E AR FLRF I =FA R E K #ESLEN ), Ehrlich haematoxylin eo-
sin Jeds, 3 P47 B MY MR BB RE. :

* AXEILFAFHBRERRIESHEAT R, AT, KRE& RS RS R, REAETIR
FHEREE. S BAYR BT ENE AR SRS R AR R0,




78 y S LR

4%
e

Wog 5 R

FEb ek, FaRERAENEESAEREAEY LR, MEKBRA S,
B, KRN 22—26°CR, R B TR 2Y 24 /hit s YKIBHA R 26—28°0
] | 0 A R bR, £ 20 SN EDRT BRI . FUSRR R A 4 f E AR R AR 4 HE,
RS EMTam Rt MBeREUMRNETRENE TR,

(—) RHRBAE SHREHAERENTE R

FHRM LR, BTG ERKD LT RMKER, IEHFKET, 4
TIKIR. WRERYN 1.3 84X, 5HAENaE -8, SHRERHE, HFERTHYR,
Bm AR, RBMEZENEEECS— BEERHIE—RRBRER Lo, 2H
e, SRER LU AR AR AR, B B /N, HE R ARG 2, OB £, OF SR R AP 2R T BN
ST RS O T TR B — A~ R B R B L B R BR (PR o)  7E 205 TR AR I R B, B
AT RY ) MBS RERSYRER, EFIYRIZE—“E" R4 (blast-
dis) (B iR Loo)e BATHANEHAE. ARFERRBS, ABSHE, IREETHA
#y IR 2S R g B AR B OB U T 3 ) i R A SR B A BT, O L R RN A

(1) PR EEE ZIIE 26°C KIBNZIFE 46 S HAFTHENH. F-wRERY
BRI B IMEFERN 2 A ARERE 1), X% 10 555 U5 5 - Wi, B
MEBESE—REMEE, TR BRI AELA L A4 (BRI, EExPBNEEH
TBEB—KET, HREAR 8 M RER 1o, FNRMATHAER. HH5HE R
VAT, & RER 16 T4, AT IRMAUIF B WA HH R8T, AR5
B HPBRARN. BRERUGE, SHEBRES AN, SR RILE SRR %R
(blastodermy , 3 B i i i3 1) e AR (blastula)

FHEREENR LEEER, MATEREMNARAR, T4 EEEE(bla-
stocele) , Fiy YE IR L3 (B R Laow) o 8K 22 8 A2 ) 3 R 2400 BT 20 TR0 B9 85 07 11 9 K T 8 41%
Bk 24 REERMM, ARED, BAEE B ARAR, oS (ER I TER—
WA R —— PRNC S, BLAT AR AR W BERE P (R T, B B TR BRI e 2 )2
A A, FRTIT M o — R RS B A R, B R IS B IREA R EBEIIRX
B4 LR , 3 R — R TE B BN B & M Ak (yolk syneytium) , 3 R 1 J R RR B B OB, &
REME AR O TR B W —— 8, SHSIRIARTE . ' BEh 2 40 A 1) B9 B T A8
R, B f (3 R ARG e B9 (R R L) e

2 BmEREREBEERANEA REBEABITHEISERGE-BRFE
RREWRER, R B RR R F PR —~ DR RN,

HFamREBERASHAEE AR5, RERERRSLNE, B9, WENHKS
B, MEE EEFHFHS LA ZFEE, BARE, FREEMAER, 1R 428
BREE S A28,

B R B2 4 L 0 AR B AR T B T P A O B, S I BB AR 0 T 2 2, A P T i 4 A 4R
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R T ELES , BT OB B RO BB, B R A R R N8 AT B — S BT, B
JE3F (germ ring) (ERiIc). 4 HE3F o BUERAL Ak ot MR PR AN, FEREIR A —SE AL
L. HTERERHABCER Hh B R —— P R 2 4 ) B I i e A, TG S B — AP IR
BIRERE, FR W BEJE (embryonic shield) (FR I..) EEBEMAR. BIELHPEHEH
HH g (dorsal lip), T ERMMRE, BIRHFNNHREBER LR, EEHAEERK
BHRBE RN BTHFR—HPRE— ARBARKNRE A, BWRENRK, B
B AR R R 3R, IR E A R R R R Y Rl X S R ke R R, T A S
EAI3E R A R — B A FL BRFL (blastopore), BEFLALIRBERY NI M EFEE# (yolk plug)
(B T,

e R 1F B EAT, BB RS M aEER, YERETBMERN 2/3
B o B BEA TR 5, B A IR R A AL (BRI Te) FBEE0mn (B IO /R B AR
BREEANFEEER. ARMEBERBEANER—DPRE— WRE4HK, EhHTHE
SR AP T2 40 M4 R B T IR R (ypoblast) , A ELE B R BAR S, 0 241 B
LIEZ (epiblast), RiEHFIT LB SMESZARZHE, HSMEEREZAALERE
R 5 & (gastrocoel)

20 B[ 12440 L 40 161 B 3 4/5 B 52 2 R B R R O W& IR (nurula stage) (FENR Tn) , Hr
HERMEIEER ) TUER LEBESMMCIELRERSSARE, WEERE
RIS, h—BAEE S AT R, ¥R R REHS, ERELN N E RS
BSR40 M, BR W IR AR (extra—embryonic membrane), J53# WMEHNEERMSH
g, £ ERESMMEBER, THRENEEES CH - S RERERRNER
(entoderm) , Yy B0 2 B R 410, RIS F O B S L1 (BIR Us), ELRAMGHNE
BRRWEAE L EAREEHENSET LE. ERNRESHENAREZHNZ, M2
HRARR—PRERSE, R RRAMARETSEIER, AEEERGER I
BN, TIEH AE RS R ARG R B RS EE, 5500848 B4tk A H
KT BT A 40 M 0 R BE 2 (meesoderm), RA RPN AT EEEEBREN. A
W0 R R AP R R (B Lo, ZEERHT o B 2 R AR o BE 2 22 IR A 40 B 4)-
168 LB W, B SRR BT R A RO IR, TSR R AR R, .

B RS R FIRE, B BRI A EAMNE E A E W e R, TR EE
Bz, BR—ZLTLENHERE, EREEI=ZAK, ERTHNERENEE (EK
Moy, F R MEE B BB, 2 b W% R PRI 2 B 20 80 15 B BR (8RR o).

WEEFLE FIN, ZERRMRE B AR EETOHE R E R E B R BRERR 1), B
IR RN R AR AR, LSBT RREETNRE 500, SRERE
S LR R R B REN RS, EETRTER, LHEHE.

ZEH LB E A (B 1L, , 7 078 B4 5 0 B, SRR BT RTIR 5 — B4R
Hork, AR AR H K ‘Kupffer” K F; ERHEHRBERNAIREZEEZ MR E
BT, B BN E B EHAREEARER ), R A mHEEER, 4
KRB, “Kupifer” [ WK% & TR RB BT, HHHKIRE BTG, RSP ET
Bk,
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(Z) HERGESFRARENEE

WHEZRE, NERERERBRERLRY, SER—FRE—EEABEN
®, ABRENZALHABRR, TARBREARSCABIROE TFERE, £ T%H
R—HREEZEMRBEEZE, FANRLRERKKEAREBEETX R V41
2o AT I i P AT PR 0B 1) HR SR SR, FE ST T FE RS R R BE Y R R R AR A A
H Pt BRI SR B, B R, BY AV EAERERER LS. WHEHHRER
MR T REET ARG THER—BXTRE AR R, b R 3
B ARAER =X, MARRKERREL AR, HikaiEiRER T HAE
B, WAERERYN, ERERALRASHFHE BLERNIBEA SAARE
BRIV, XBMFaRUBERKNSBWRYERS, ANTANRBEREY, Hb
VLB PR R U2 o0 AL R RS T i L M, MRMEE AR anik
BN, RAEDHEERENREGSHAR, mEMILN, HINES 4 ERE SRR
RI#E (ERE IVo),

LFBERN, I RS SHSERERTS . A —ERENFRETRR,
ENEABRELRE, HEMHLEERS SRR T BMAENNIEZ, WHEEBRR
R, ENSHER XS5 57—, TUTE 3+ F#ER.

1. MAE (branchial region) i % & 542k

(1) v (mouth) ZE7TRRE JEIR H M SM R E ME B R R PB4 MmE, B
MEATRBERATREROE, BAEERESHEERAOBEK, BLEAORES
WELHEABRMER IVe,D. DEWEHLBEEWHRZIHA KR, IEHEH
TRREE. ORIERN, BT LTHEAMESTARER, FETHNRERE, ABME
R T A R BT L

(2) %(lingue) HORSPRERLAHCEEBRRGARBWERER Vi),

(3) *B K (branchial region) & ¥ #7 & 4y (derivative)  #8J2 dy MH fy ] B4 b 10 1R, 1,
B4 o R B R O B (i b8 i 6 of IR S5 4 B 4 Rl 3 (pharyngeal pouches) ATH fiA
J& 4> B #7 0 E i P (hyomandibular pouch) M5 1—5 X UHBE, 14 1R 3 i S0 52 1 43T Sb
e JE R, 388 67122 160 6 35 358 I8 ok 4 B 43 3 AR O 7 X4 =5 (branchial arch), B {1HRAGE
4 BB N WS (mamdibular arch), % 5 (hyoid arch) #155 1—5 % #§ % (B Hlew),

aE B (gill cleft) i PR E B S S HAEXN MAMEEA BN (gill furrow)
SMIE B AR TE R #E I (branchial membrane), LS5 aRBRRkRY, 550 A HE, FHELT
w2, HEFER e /TR, BESERTRASNEETERHENEEBLIEN
Fez o, Kt s BB AF OB REH, HUEAF 5 N H 1 RN UKL,
BILHEER, EA A NBATHRLES - XANER. LEEFS L EEKRERE
R 1105, , B2 B AR 2 T VO DA U JE 1, S 25 T8 5 O 41T, B R g 22 (el cover), g
35 Py ) i 1 ] 4 i (branchial cavityy, 7ESEETBRA RN, 885 i< M8 h (branchial
lamillaey , AR 8 B |4 4 82 2 (branchial filament) (EfgIlg ),
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FUR B (thyroid gland) FF IR 7248 1 X448 5 A9 2538, VA9 B2 il Ah 38 I — S0 A B
ML, UEESHMELS B, 50 RBE, SR TERBEERAL P (ER Ve,

Kl (thymus) i 8 78008, 29F4L R 584 K, iy WA 895 T80 0 g I J2 A R 1 A1h o oy — R
HRAETWRER Ve ) U EXAAREERAAESHER, EF5 SRE 1 HBRS
Z I RERESERK R,

2. i (ecophagus) 5iF(gut)

FaLH, HRESHHNRAE T MR fEMRE, RELEEHARES. Br&BRR
PR EARIV,L,). FHRTEYE,

(1)#% (air bladder) RAETFTHBRERZE, FHERESHERLHEE, Bz
HERMARE - RBHEE, Rzl SEHELREALG, BRMHHEAESHELEZ
W, S HAESEAMR— RN EENENGEE, ARKE X, EARKRIE, 85
HAE Z 7 B H 8 B, R A o B R 40 1 B T L 45 46 A 4 A i I LM 4%

(2) Fpiver) JFagHiBE, YEMERM AN, A BERAERARR
PR R Tig A 2 — S 4R S 2%, B O IE REERR IR, 5 IR I th BRI (RO, JFF 2R M 4 LA
HEHE RS B A RE —FRER Vo). FREELCHBIER SHEHE, B
KRS E— B (gall duet),

(3) JR (pancreas) FERFRAMRFAT, BRAEHR LSO 40 0 B i JE g th 7 03
FRRERARE, BEARREEEREE. ES5HREEMHE, RTHERNENE,
MR SHERBER IV,

(4) p=)i(anus) FAMITTURREE, WABE XY 5 RSN HLEERE
A, HAMXEEALR AR R W R RILE (R Ve BB EE X, BB RN HAE
fi th BT, SEAR, BEB RALTTE R Ve,

Wi sH S g

HAEREERERY, BEL L LW MARZ O HRRALRE, FlnnEgRE R
E—MWERFRFERRTRE B, HhERHARRRS SR, H bR, H R
PE MR R IR AU R S B R TIRE——SO 41,

AR B Wy R 23385 Hennegus, A. Brachet i Swaem®] S5u i £ 45 B 28 5 (¢ 38
BEA—B, AREFUERTRESEFAKNSR, H.

(1) REEFTREERME L ERGREHRK 6 HHE,E I NEMEXTIHA, BE
1 IR EL IR EATF O, M R4 B, HhFaERIN (ER U)EE,
ERERz ~——FARRRE 1 N EWHEAFTF OS5, Ha o MR EIRSF OB R
5 XM MH. Fipxd R EEHR, BEaXUBm 4 WS EeR 7 W R, N TSR,

(2) FHISCIRSRER . B 28 N B R g WO AT 3 W 1O O P2 4 R AR 420 T T 1) R
IR TEAKEESKEROEAERBRITR—R, 1R b A I E 05 R
FP T 1 B G PR R A R, DA S 7 R A IR B P A I BT R B o
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(3) Henneguyt i % “Kupffer” [KBRBEEERANERSETITNET AR
BITRE, MZEELER, BEIWELSHE, Hhdh (BR 1 EXTA K
“Kupffer” 25 o it 5 S50 Py IE 2R B /METE B, BT UL B Z W BERT A — BRLOTTE
W HE 2 40 B (R AR 1T,

$ X X W

[1] AAWigE(kp:7).1068, EMahin i E30 T 121—126;235—267; 468—487:590— 622:757—1782,
PR,

[2] EIMBCGR{EERF).1966, EIRGF 66751167172, #HFEHRGE,

[31 Rik%,1962, FAATEWMHTT 126136, ARFFTHIRH,

T4 Mg BRI ERE1980, TERIsE 255—271, ARFHIMW T,

[5] & ERE,296L1. K=rhighRisy 126—144, RV HARE,

fa1 Balingky B. I, 1975, An Introduction to Embryology, 161—240; 362.-818; 440—461, 4th ed.,
Baunders Co. Philadalphia.

[7] Nelson. O, E.,leES, Comparative Embryolofy of Vertebrate, The Blaskiston Co. New York,

A PRELIMINARY STUDY ON THE FORMATION OF THE
PRIMARY ORGAN RUDIMENT AND DEVELOPMENT OF
THE DIGESTIVE AND THE RESPIRATORY SYSTEMS
OF THE BLACK CARP

Wang Ruixia
{ Shanghai Fisheries College)
Abstract

This report deseribes the development and differentiation of the digestive and the
regpiratory systems of the black carp, Mylopharyngodon piceus.

The digestive system of the black carp develops from the primary rudiment, a thin
layer of endodermal plate. The endodermal cells concentrate toward the middle, wherce
a solid elongated thickining of endoderm is formed, Then the digestive tract is formed
by the separation of cells in the middle,

The foregut is the most advanced in differentiation. The pharyngeal region lieg
ventral to the myelencephalon. The lateral wall of the phargnesl cavity bulges out and
produces a series of cutwardly direeted pockets on the each side (plate I11.C, 23,24,25,
26,). These pockets are known as pharyngeal pouches. They are designated by the name
of hyomandibular arches and I-V pair pharyngeal pouches from anterior to the
posterior. The epidermis folds roll iLward to meet the pharyngeal pouches. A series of
branchial grooves ig thug developed on the surface of the pharyngeal region (plate
111.C, 19,20,21,22). The outer wall of the epidermal groove fuses into a branchial
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membrane, A gill eleft is formed when the branchial membrane becomes perforated,
50 that an open communication is established between the pharyngeal cavity and the
outer medium, Because of the first pair of pharyngeal pouches does not open o the
oulside, the black carp has five pairs of gill clefts (plate 1I1.E),
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