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staining and microscopic measurement. A total of 10 visual fields near retinal center of Fourfinger Threadfin
at different developmental stages were randomly selected, and the total retinal thickness and the sub-layers
retinal thickness of were measured with Qcapture Pro software and the average value was calculated. The
numbers of nuclei in outer and inner nuclear layers, and the number of ganglion cells per unit length (100 pm)
of each visual field were counted and the average value was calculated. At 8 h 54 min after fertilization, optic
cup was formed but the retina of newly hatched larvae was not yet differentiated (Fig. 1a). Retinal pigment
epithelium, outer nuclear layer, inner nuclear layer, ganglion cell layer at 2 days after hatching could be
clearly defined (Fig. 1c). Horizontal cells, bipolar cells and amacrine cells in inner nuclear layer at 3 days
after hatching had been differentiated (Fig. 1d). At 4 days after hatching, the retina structure was well
developed (Fig. 1e). In after days 10 layers of retina could be clearly identified (Fig. 1f - i). The ratio of
nuclei of photoreceptor layer to ganglion cells increased from 9 days to 14 days after hatching (Fig. 3),
indicating that convergence degree of retina was elevated and this period was transitional period of visual
characteristics. This was adapted to ecological shift of this species. In early stage, there were only one or two
layers of horizontal cells and the sensitization system was underdeveloped. The visual acuity of larvae in the
early stage was comparatively high and the vision played a very significant role in behavior and feeding and
adapted to live in an adequate light environment. After they swam to shallow muddy bottoms, both the acuity

and light sensitivity were weak, therefore, the vision did not have an important effect on behavior and
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feeding.
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Fig. 1 Retina development of Fourfinger Threadfin
a. W1 Lh AT R (40 10D 5 b. 1 HEATAALRIGE (40 <10) 5 c. 2 HIBAT MK (40 x10) 5 d.3 HBFAMLFEE (40 x10) ;
e. 4 HE Al (40 x10) ; .10 HEFAMMEL (20 <10) 5 g. 15 HEMTAMME (10 <10) ; h. 24 HETAPME (40 x10) ;

i. 30 FEFMALFE (20 x10) .

a. Retina structure of newly hatched larvae at 1 hour after hatching (40 x 10); b. Retina structure of larvae at 1 day after hatching (40 x10); c.

Retina structure of larvae 2 days after hatching (40 % 10); d. Retina structure of larvae 3 days after hatching (40 %< 10); e. Retina structure of larvae

4 days after hatching (40 % 10); f. Retina structure of larvae 10 days after hatching (20 < 10); g. Retina structure of larvae 15 days after hatching

(10 x<10); h. Retina structure of larvae 24 days after hatching (40 %<10); i. Retina structure of larvae 2 days after hatching (20 %<10).
GCL. #h&TAIMLZ ;s ILM. PFBEE INL. PA%)2: IPL. W2 NFL. fHE4F4E)2; OLM. AMFUBE; ONL. 4MZ%)Z:; OPL. 4MMJZE; PEL.

3% B RCL. MAERATZ: Retina. A0 MJJEE

GCL. Ganglion cell layer; ILM. Inner limiting membrane; INL. Inner nuclear layer; IPL. Inner plexiform layer; NFL. Nerve fiber layer; OLM.

External limiting membrane; ONL. Outer nuclear layer; OPL. Outer plexiform layer; PEL. Retinal pigment epithelium; RCL. Photoreceptor layer.

P, SN KA IRk, 2k
BRI, L5 MUHEAR AT AL 40 B 0 240 A% p T
KA, HIEJE AR Ak, 47 4~5 )%,
JEAR B s, AR A R,
WIZ AT KRRAMIIM A, 13 ~4 )=, KRk

RHBAOEGR. P i)z 32O P2 4
MRk, SAMEDE, 6~7 2, RAEKRGRO
Bk . PUHERLAT 2 AA M R H A (i,
I AR R (B 1d) o 4 HI PR Sk
AR A T A 2T 4R (K 1e) , L



< 462+ )| &

Mok

Chinese Journal of Zoology

52 %%

P 10 Z &bt oeas (K 1f~i) o 1~9 Hik
VU5 L fif A -6 0 19 JEE R HE R AT )2 P = 2 S e
M, 10 HETFAa AT 40 fudl 2

22 MHERME. MR WERE. METg
= BB 24

B DU R SR AR A, A0
Jo 5 J2 JEL P B AEREC, (H K PR B2 AN AR ]
R, 4 T A 5 n Sz e 40 X 4 2 A
KRG TR ESR, ARG ZERES R
JEL R () LUARL R S WX R AR Ak ka3, BT T fig A
W O AT AR e B R S5 R R ) R AR
tho MHEPATE . AMZE. WIZE. #E T4
0I5 oy RO A B R R ) 4 B AL 2.

PR A0 0 R0 N A 2 5 R Bl DY 4 5 i 1)
KA MW, HBFIILE 2 ~ 18 HE I 2w
WD, 78 18 ~ 28 HIG I AR (LR B AR/ . fh
TG B2 PR R JEL R B L 2 RS )
26.84%%K 42 18 H i (1) 4.08%, WHZZH 2 H

WS 46.99%PF (%42 18 H i1 10.88%. 4MX)E
JELRE R A VY45 ik 1) B SIS0 Jia BN )
@, o2 HIRK 10.51%0%/0 3 9 H#d iy
5.23%, FRIEHNE] 18 HE 1) 13.30%. 1 AHERR
MIZW 5% ZA0 I, HJEFEREDUHR Sk (1) &
B AN 9> i E B 2 HER 1) 5.58%
BnE] 9 F#1h 12.01%, FFEICE] 15 H#EB T
4.84%. {HPIEAE 18 ~ 28 H b IR Ak g 1y
RN

2 & DUHE I A7 R0 I P A% 2 SR B
b, HLUOERMETARERIMLE, ik
P EERLAT 2, 2300 7 46.99%. 26.84%.
10.51%7#11 5.58%. 18 ¥4 e J5 B 11 43 Ll fge i 111
EAMZE, HIRAAZE . HERAT 2 FIsh 1y
M), B E S s A 13.30%.  10.88%.
7.51%%1 4.08%. 1] 18 ~ 28 |3 JZ i 11 /3 LA
V2%, IR R AMZZ 12.52% . 9% 2 10.97%-
FIAERIATJZ 8.94%FAH £ 45 41 i 2 3.53%.

50 r —+— RCL/Total —=— ONL/Total

& 4

s 45 | —a— [NL/Total —e— GCL/Total

2]

8 40 |

-

=

E 35

s

o 30

on

E

gﬁ—

[

‘;- 20 \‘

=

£ ik . N

s - < ‘;‘:}<_’ T —a

R 10 | - . — =

= S

ﬁ 5 - 2 - e,
0 L 1 L I 1 J

0 5 10 15 20 25 30

I 8] Time (d)

B2 WD MREIREN B ERAME S B R E

Fig. 2 The percentage of main cell layers in the total retinal thickness during the early developmental stage of

Fourfinger Threadfin
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RCL/Total. The percentage of photoreceptor layer in the total retinal thickness; ONL/Total. The percentage of outer nuclear layer in the total
retinal thickness; INL/Total. The percentage of inner nuclear layer in the total retinal thickness; GCL/Total. The percentage of ganglion cell layer

in the total retinal thickness.
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Fig. 3 The ratio of nuclei of main cells per 100 pm unit length of the retina cross section of Fourfinger Threadfin
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ONL/INL. The ratio of nuclei of outer nuclear layer to nuclei of inner nuclear layer; INL/GCL. The ratio of nuclei of inner nuclear layer to nuclei

of ganglion cell layer; ONL/GCL. The ratio of nuclei of outer nuclear layer to nuclei of ganglion cell layer.
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Fig. 4 Eye diameter, head length and total length of Fourfinger Threadfin in early developmental stage
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Fig. 5 Relationship between head length and eye diameter of Fourfinger Threadfin in early developmental stage
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