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The study on the embryonic development and feeding of
the yolk-sac larvae of Tinca tinca
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Abstract: The development of the fertilized eggs and the development and growth of yolk-sac larvae of Tinca
tinca in the period of starvation were observed and the point of no return (PNR) was also studied. The results
show that: (1) The embryo was hatched for about 52 h before hatching out with water temperature 21.5C . (2)
After hatching, the larvae started to feed on the seventh day with low initial feeding rate, the initial feeding rate
reached the highest figure 100% on the ninth day, and then decreased to 50% on the twelfth day, while the
larvae reached the point-of-no-return. (3) After hatching, the highest yolk-sac consuming rate happened on the
first day, while the highest growth rate of total length of larvae occurred on the second day. (4) On the eighth
day after hatching, the yolk sac was absorbed completely, from then the starved larvae decreased in total length.
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1.1 ZHMETHWE

T RaHPHEE"EREABRFTAHMSMAREFTHEM, A4 N,ES HCG 1 L -
RHA, K 24CHf,16h i BL AT 0, M BHEHE #HITATER. RRAZKEMBBEEZNIER
B, MEBMRAE IR, HAZKBERLH P AEMETURERBREZE, HUMRMNEZHE
BT K, Rletic R R R R B Bl P B B4R 2RI .
1.2 T AR EWTEE

FF #0007 1 55 JF DA R0 AT 5 — S0 407 55 B 3 200 MO BB K WA R F BB F 100% 78T
KA 152 KN, ETEME TR WK BERKESEE. MEEFRE 437 (r/2)2-R/
2ARE,HP R I HEENKE, r ¥R RENERY, R, 8 XEBH 20 BAF A 500mL £
b ah, RBFEEHR 10 ind- mL ™" IR ERH#ATRE, KBRIFE21.5C, K5 BIFaBUL K
MoZ —-REESHEL. HEHNEFARANTARESSNERB Y AL AERR, A a
(point of no return, PNR) 2 {F M YUREE N MG R & FAVIRIZ S8, REXLBEFIE —BatE 8
SO%MNEAE RSB BATEEMERRIE . AXUBILEXRBEER. YHNENTIRAFAaNER
FRT RSV RER RN — L6t 8% PNR (&1,

2 iR

2.1 HEEEFE
2.1.1 ZHE

THZHEWRE/N, ERRE , IREE, RAKSTHEHBA BB/ B, ZH)S 35min, EZHIH
HYRERE -/ NERVOER RN IR R E TR (B - 1),
212 BRHE

ZHE)E A5min, BRI R mIBAHK, AP EUEE W8 5 BB E 4, BP 2 B (B R - 2); 3%
HE 1h 10min, FIRE 2 KRN A RBEEF 1 RSV BRE AT RREANEHY, SH2 41,04 H
ROEA (R -3) ;R R h4Smin FE3IRFP N, AN HNE. HE5E | KANBWET.8 M HMTTEHE
P, BHAA B S MM (M -4):; ZHE 20 B ARNB AN PRE, S5E 1N FHEH,16
MRS B 4 HE, BHEA4N D16 WP (EK -5):; WG 2h 1Smin FESRKAR  H4M0HE, B
HE VKRG FT,ER 48, D2 05 (EK -6). FRSRHIBRPFRISRERATERABLL, K/
HAME, WERRAFMR, S RNREREE HiIF EXREEK, P REKRAKPFBERESR,
ZH)E 2h 47min  EMEE LR R—THEMNERE, B0 T4,
2.1.3 WHEH
. A5 )5 3h 20min, A —H NN  BREZEEER, B TWEK L, 2£KE . 3h 50min L5,
BRI B ENET 8RR E SR8 RE, SR ER, K&/ TR &2, 51 RS, 59 8 &
Fraazart B E R (ER-7).
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2.1.4 EipH

5HvESaRX—H  LEREHUTE NEH T L#TT. ZK)E Sh20min, BIEME T QMR
i 173, FE R P ;60min LG, BT R EEMN 172, LT EiA%MmME JE B ;60min LLf5,
BT ERENEEN 23607, BICHMEANE T X ER BRI ER, HEENRS N ANE (E K -
8).

2.1.5 HERY

ZX5)G sh, LA AW 0 24 AR B B A WIS, TR B IS Sh Ak g2k iT . o B 3 R 000 1 U
AXHRIE, NEHBRAR AT HE, ERAF ARSI, Wt & AERE, SPZERIIERD, 5
BRI AIBER, UEMRAZHEREYN BZAE, BAEA, &9 8 RAERLLEALUE (BR
-9),

2.1.6 J/EERE

AU HHES h RIFEREALI, HEREE R, /S 20 20h, R FIE . LA 0N 38 F.0 i B 3
BB, ZHEH 20 REERER. ERAELPARBFLEBRAE S (EK -10),

2.1.7 WM

ZHIG 52h fFEIJTIR IS, b AT A ER B BB, — M i S BRI
2.2 BEBIFELEF

AT e Y B EAM T A AR, 2 10~ 15min UG, B A, RRBEFMBROHREE &
B, WAL, EXR KRG T UUR SR M fERR R 2 £ (B - 1),

F1 X178 . AU T KRS THEY (B -12),

FoRFe . AFLMREL,EN RKRAER, MBEPHATOEHM,

FIXFa . AR ERRELHR BEHES LS EREREAERK - 13),

F 4 X178 mpHeE R L, G ERTRIE B

FOXRITE AN BHEEAEN, HERNOHAE R, ENMHE LR T MEB N R R,
MmEREFRHR (B -14),

Fo6XRFE - AHERS, BRI,

FIXRF& . aHHEFCHEHE 70 GNP EBFEX 0EHNTARFZRBERE, KB
7 0.39mm, &4 0.03mm,

FRRXF& AW INRELWMMHE, KBIFHHEREIR -15),

MEITAUER  BEEE | XTAMEEHEERK A 0.46mm*-d" B2 XUGE, BHBEHEE
BEHE/D, BESKR, WERHERMEN O XXRAVBMH AT 1 XKFHEAR BB NIER, EBIHE LR
Ko

MEBMTANKEF 2 XFHRANKR 18.41% MM KETHROBEYE,E 8 KUGHF
HANBRETSEARERE 1), X—BIMEE THamERBHEEEMNE L,

2.3 WIKRHBEFF PNR

FaBEENSE T XRAHHEABREN ., 2AFRIVRXEE  FAMRBREMNELLE 2, Hik
ARBE - FHEBER, SEHEFIRNBIORANBLH, RAMZEL TH, YMKBEREE S0% , &
HEAAT M, X—WZIRAER SLREFaBEERE 12X,
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X1 1-8XTHFaLKEBPAREK/N
Tab.1 Total length and yolk-sac size of Tinca finca larvae from the first day to eighth day (mean x SD)

BTH B Al 5P ¥ % K £ (mm) Bp % % % 72 (mm) 5 3 AR B (mm’)
® 1< (mm) ) g "
developmental total Iength long diameter short diameter volume of
stage 8 of yolk-sac of yolk-sac yolk-sac
ksl 3.86+0.01 2.4210.02 0.8320.02 0.89+0.10
newly hatched larva
* lkj]"ﬁl. 3.91+£0.21 1.52+0.23 0.72+0.17 0.43+0.23
first day larva
2 KAffh 4.6320.13 2.75x0.11 0.44+£0.05 0.29+0.07
second day larva
%3)\.”&' 5.02+0.28 2.57+0.23 0.36+0.03 0.17+£0.04
third day larva
® 4 KAt ) 5.4120.15 2.57x0.12 0.32+0.05 0.14:0.04
forth day larva
%5 Kirfh
fifth day larva 5.72+0.25 1.92+£0.41 0.24 +0.05 0.06+0.03
w Q13
.’{’6)\”“[ 5.80x0.27 1.55+£0.41 0.17+20.07 0.03+0.03
sixth day larva
T RIf 5.87+£0.32 0.39+£0.72 0.03+0.06 0.004 +0.01
seventh day larva
8 RIfFE
cighth day larva 5.86+0.26 0 0 0
24 r
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6 T8 2t 5 K/
ﬁ;ﬂEXﬁ/d. days after hatching
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1 THiFANRBBRKENEL 2 THFATRBEMKEBEITENTL
Fig.1 The change of daily growth rate of larvae of Fig.2 The change of initial feeding rate of larvae of
Tinca tinca during starvation Tinca tinca during starvation
3 g

TR ARG BN R, fE/KIR 21.5CH, LAt R 29k S2h, W E B MM REF S
K, 58855, KE21.5CH, THHFAERELENE 7 XAH 0% FAaMEERkEE, FIE s
K, 2WHFrarmmEBERkEE, RN EBHEHARNS US| XARK, UEZEHB/, XHRE
1R T Y F AR R AERE,

Farris!® & ¥ 7 A B0 KRR 3 ABS MR B AL K, P B KT B e KA
R VAMREEMNM AR, THWHAMARSZESAHEF. WRAREHNTFABKEUSE 2 KN AR
K,ixF18.41% MERNILKERKEES /WY, XEBTHEEERERVPM BN, FELEH
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T4 44 0 10 A K FIRE AR O AR, LAJE WM AE T 28 B 0L FE 317 %0 X FULRM I g1, A5 8 R
FE BRI K , RACAHIT DA F AETVBCRES T BB 7 AR B R Y, A Kot b 5T5MRE 5F,
iRk B EER T,

/KB 21.5CH, THFHRESE T XA HEER . BEEN10%,.E8RXRVKEBEENI0%,5 9.10

KOYURIF AV KB R R 100%,5 11 KFEHN80% ,5 12 KFEHN 0%, AFIREVIRIBERK 1/
2,0 A PNR, B AR HEHMFMA, KM FEBEAEEF SR, ARRART NS, THWIFEM
VIKEET PNR I N 4~5d, AL, ETHALEHIRD  HEMOAHEERB L IEE,
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B ki 5% AR Explanation of Plate
1R 2 2400 3. A4 4 8AMM; 5. 16 MMM 6. 2 ZHMRM. 7. WEEWM: 8. MW 9. ¥
K\ 10, BEEBRR: 11 AW, 12, B 1L RFME; 13 BIXFHE: 14 B S5 KIFE; 15, B8 RIFE
1. embryonic disc stage; 2. 2-cell stage; 3. 4-cell stage; 4. 8-cell stage; 5. 16-cell stage; 6. 32-cell stage; 7. blastula
stage; 8. gastrula stage; 9. neurula stage;  10. organogenesis stage; 11. hatching stage; 12. 1st day old larva; 13, 3rd

old larva; 14, 5th old larva; 15. 8th old larva
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