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5 (P<0.05) (B 1). #hFE 30 MR im, M
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Fig. 1 Effects of salinity on the fertilization rate of
H. crassispina

Different letters mean significant differences (P<0.05), the same
for Fig.2.
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H. crassispina
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Fig. 3 Fertilization rate of H. crassispina sperm and
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Different letters mean significant differences between different groups
(P<0.05), the same below.
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Fig. 4 Fertilization rate of H. crassispina sperm and

egg under salinity 40 treatment for 30 min
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(P<0.05), 92.30% MJ3ZAGOIFE 2.5 h B A K H 2
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IR . EREE 25 F1 35 FAYAZAS U & B R
T & 2% % (P>0.05), £ 2.5 h 4> 514 96.26%
H197.38% IR & B EL MM, 78 27 h i 4
S H B 27.80% A1 23.04% ) I gh iR (K 5).
JE 15 F1 40 B, SZKG ORI AR,
22 HEXEKEEZHENELZENZIN

hEAT R BT HHIR T B RAE R

551 R B DU B 2 AR 1S BE R (469.75+
9.44) um, SAFFREREFR, EH 3. 5. 7K
11 W AROWE I AR b . #E5 3 KA, #RJE 35
PSR I, 3 = TE B 150 20, 25 il 40
4 (P<0.05), #}E30RZ, BEFTIAE 15,
20 il 40 41 (P<0.05), *hFF 15 B & 44 44 e fi 0
L FR TR 20 F1 40 4H (P<0.05), hJF 20 Fi1 40
6] 6 K TG S 25 5 (P>0.05), 1EH 5 RIF, #h)F
3SAR R, BE R T HAL 540 (P<0.05),
BE30RZ, RERTHE 15, 20 1 4041
(P<0.05), #h B 40 1 gl b K FEREE 15 AN 20 41
(P<0.05), LB 1S M, DEM TR 204
(P<0.05), TE55 7 KiF, EhEF 35 AP LR B,
WE R TR 15, 20, 25 fl 40 4 (P<0.05), ih
30k, WE S TEEE 15120 4 (P<0.05),
ERRE 15 MR, WEAR T 20 4 (P<0.05),
BB 20, 25 F 40 A1 1] 9 M I T W 2= R (P>
0.05), fEXFE SRS, BREREE 15 4150, HAhERREE
THRR G A A, MR 1S WA K,
W BT Z 45 (5 6),

A AR AT MR EF 4R

1K, A VY 4 A i (323.63+
10.46) um, ZARERERFE, THIES 3. 5.
7 REAT W AHOREE I AR . 7RSS 3 KA,
ERAEE 25, 30 Ml 35 AR AR, Z 2R
B3 (P>0.05), 5HAh 3414 B3 2% 57 (P<0.05),
B SAMm R, BEMTERE 204 (P<
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Fig.5 Effects of salinity on the embryonic development of H. crassispina zygote

Different letters mean significant differences between groups (P<0.05), the same for Fig.9.
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Fig. 6 Effects of salinity on the post-oral arm

development of H. crassispina planktonic larvae

0.05), #hJE 20 140 AN K IC R E 2SS (P>0.05),
TESE 5 KWk, R 25, 30 Al 35 MR I AC K,
Z ] 25 R W (P>0.05), 5 HAh 3 A B ¥
5t (P<0.05), +h7F 15 /Wi, WE AR TR
20 1 40 4 (P<0.05), 3 20 F1 40 4L A9 TC
FE2ES (P>0.05), TE55 7 RAf, #HEE 30 M354
WA, HERE 25 AL B FER (P>0.05),
WEE TR 15, 20 Fi1 40 4H (P<0.05), #hJF 15
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b 20 F1 40 2H 6] TG B 35 25 5 (P>0.05), EhJE 25
A 40 4110 JC . 25 5 (P>0.05), 7ERG & i FE bR
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Fig. 7 Effects of salinity on the antero-lateral arm

development of H. crassispina planktonic larvae

329.15) um®, AR ERFE, HATEH 3. 5
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TELEE 15, 20 1 40 (P<0.05), #hF 15HME
/N, BE/NTEEE 20 Fi140 4 (P<0.05), #h
J& 20 Fil 40 41 ()& A 0 E 2= 5T (P>0.05), FEEE
AR BREREE 15 d14h, HoAEREE T A AR
AAK, RS HARAAK, eHITZE48 (K8),
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Fig. 8 Effects of salinity on the stomach area

development of H. crassispina planktonic larvae
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Fig. 9 Effects of salinity on the morphological development of H. crassispina planktonic larvae

https://www.china-fishery.cn

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



IKPA 2R, 2023, 47(5): 059607

4000

ab iL ab
be

3000 t
25 30 35 40
%

be
C
1000
0 L L
15 20
salinity

10 [EE A S8 BB AR | KRR M0
Fig. 10 Effects of salinity on the ingestion rate of
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Fig. 11 Effects of salinity on the ingestion rate of

H. crassispina 8-arm larvae
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Effects of salinity on fertilization, embryonic development, larval growth,
ingestion and metamorphosis of Heliocidaris crassispina

LIANG Qixu, ZHANG Lili, HUANG Shiyu, ZHONG Youping, XIE Yangjie, WANG Guodong

(Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture and Rural Affairs,
Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: Heliocidaris crassispina is one of the most important economic sea urchin species in the southern
China. Its breeding season is from April to June, with high temperature and rainy, and the salinity varies greatly in
the sea area. In order to determine the appropriate salinity for the early development of H. crassispina, this study
was conducted to investigate the effects of different salinity (15, 20, 25, 30, 35, and 40) on the fertilization, incuba-
tion, embryonic development, larval growth, ingestion and metamorphosis of H. crassispina under laboratory con-
ditions. The main results are as follows. The fertilization rate was above 95% under the salinity range of 20-35, but
there was no fertilization with a salinity of 15 or 40. The hatching rate under salinity 30 was 89.77%, which was
significantly higher than other groups, the lowest hatching rate was 46.65% under salinity 20 treatment. The
embryonic developed fastest with salinity 30 exposing, 92.61% of fertilized eggs developed to the 4-cell stage in 1
h after fertilization, and all developed into the multicellular stage in 2.5 h, and 68.86% of the 2-arm larvae
appeared in 27 h, which were significantly higher than other groups. Moreover, with salinity 30 treatment, the lar-
vae develop fastest and best, and were significantly higher than other five groups, 91.67% of 4-arm larvae
developed to the 8-arm larvae stage I on the 5th day, and all developed into the 8-arm larvae on the 7th day, of
which 16.67% have developed to stage III, and 83.33% of the larvae have developed to stage IV on the 13th day.
The larvae with salinity 25 and 35 followed, 83.33% and 75% of stage I larvae appeared on the 5th day, and
some larvae could develop to stage IV on the 13th day, but there was a difference in individual development.
Under salinity 20 or 40 condition, the larvae only developed to 8-arm larva stage [ on 13 days; further more
under salinity 15 exposing, the larval development was inhibited and stayed at 4-arm larvae stage and died after 7
days. The metamorphosis rate of 8-arm stage IV larvae with salinity range of 15-40 in benthic diatoms is higher
than 21.43% after 72 hours, and the salinity 30 is the highest with 54.71%. The larval post-oral and antero-lateral
arms grew fastest under salinity 35 treatment on the 5th days (830.50 and 694.50 um, respectively), which were
significantly higher than other groups. But the stomach area was largest under salinity 30 with 2304825 pm’ ,
which was significantly higher than other five groups. And the feeding rate of 4-arm larvae and 8-arm larvae were
highest under salinity 30 exposing (2780 and 3286 cell/ind-h, respectively), which were significantly higher than
other groups. The study suggested that salinity has a significant impact on the growth and development of H.
crassispina in early developmental stage. The optimum salinity was 30, which H. crassispina has fastest growth
and best development. The suitable salinity range was 25 to 35, which H. crassispina can maintain normal growth
and development. The results may provide basic data for the seed breeding technology of H. crassispina.

Key words: Heliocidaris crassispina; salinity; fertilization; embryonic development; larval growth; ingestion;
metamorphosis
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