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Study on large-scale artificial seedling breeding technology of Tapes dorsatus

ZHANG Kexin', LUO Zexin', ZHANG Yuan', ZHAN Jiangiang', LU Yining', LIU Zhigang"*

1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China
2. Guangdong Marine Invertebrate Science and Technology Innovation Center, Zhanjiang 524088, China

Abstract: Based on the problem of seedling supply of Tapes dorsatus, we studied the key techniques of seedling breeding of
T. dorsatus by a single factor comparison test, so as to provide references for its large-scale artificial breeding. The results show
that: 1) With artificial temperature control, we used the compound algae in shrimp pond to promote the ripening of the parents
instead of the pure monocytic algae, and the ripening rate was 282.6% higher than that of the control group. 2) By means of a
series of measures such as warming and drying in shade to induce spawning, the rate of induced spawning increased by 50.9%
compared with the control group. 3) In order to establish a closed seedling technology model, we added effective microorga-
nisms to build a beneficial micro-ecosystem, and did not change the water during the seedling breeding period. The results re-
veal that the survival rate of larvae in pelagic period, juvenile growth rate and juvenile rearing rate were significantly higher than
those of the control group. 4) We collected the spats by using vertival seedling collection combined with the bottom of the pool.
The juvenile rearing rate and yield per unit area increased by 76.6% and 76.5%, respectively. 5) Taking the parents with body
mass above 5% as breeding group, the shell length, body mass of juvenile and juvenile rearing rate increased by 6.67%, 17.03%

and 8.43%, respectively compared with the control group. However, the variable coefficients of juvenile shell length and body
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mass decreased by 29.13% and 55.29%, respectively. The realized heritability "h™" of shell length and body mass at the juvenile
stage reached 0.65 and 0.72, respectively. This study designed a new integrated innovative technology for the artificial seedling
breeding of T. dorsatus, which achieves significant economic benefits and lays a foundation for the realization of its large-scale

breeding of seedlings.

Keywords: Tapes dorsatus; Closed breeding seedling; Selective breeding; Multilayer seedling collection
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Table 1 Traits parameters of two 7. dorsatus developmental populations

TERS% S Tl FE5E fLNpie-
Traits parameter Shell length/mm Shell height/mm Shell width/mm Body mass/g
EISAA=R JFHATS
Non-selective breeding population 64.9+3.8 (5.86) 43.6+2.5 (5.73) 26.310.22 (8.37) 31.6+4.8 (15.19)
WHEEE
Selective breeding population 70.9+1.7 (2.52) 47.6£1.2 (2.52) 28.7£0.7 (2.44) 38.8+3.3 (8.51)
PR

Selection differential of traits (S) o

4.0 2.4 72

T 5 AR RR B A TS IR L 5 R 5L (%)

Note: The values in parentheses are the variable coefficients (%) of each trait of breeding population.
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Table 2 Effects of different microbial agents on closed seedling breeding

3] TIPS L HUE R TEDUF LR eI FE K
- Survival rate in Larval growth Juvenile rearing Juvenile shell of length
Group . . )
pelagic period/% rate/(pm-d ) rate/% out-of-pool spats/mm
SLIG2H Test group 89.342.91° 9.33+0.25° 25.60+1.18" 1.3140.026°
Xt HEZH2 Control group 2 38.6+1.35° (131.3) 7.45%0.21° (25.2) 7.8610.35° (225.7) 1.0340.033" (27.2)

X} HBZH3 Control group 3 67.142.02° (33.1)

8.05+0.22° (15.9)

10.52+0.42°(143.3) 1.0940.030" (20.2)

e 355 RABER R CRAUXT T X R (%) RSP F R B E 2R R (P<0.05),

Note: The values in parentheses are the improvement rates (%) of the test group compared to the control group. Values with different letters within

the same column indicate significant differences (P<0.05).
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Table 3 Seedling breeding effects of different seedling collection methods
Bzt Feiti SEHZH X} HRZH 4
Index Seedling collection method Test group Control group 4
SR R 18.00+0.81"
Seedling density/(Jiki-m?) A 23.58+1.13* 46.40+1.51" (—49.2)
Pk 1749.6+78.6"
%fﬁ% ¥ b(b) b
Seedling quantity/(Ji - ™) i 707.4£33.9 1392.0+45.3" (-49.2)
A1t 2457.0+75.6" 1392.0+45.3" (76.5)
R 1.330.09)
ﬁtlj\[ 'JJ‘l_.f‘[l/( J a(b) b
Juvenile shell length/mm % 1.16+0.08 1.05£0.03” (10.5)
T2 1.28 1.05+0.03 (21.9)
A= S
HEDL 7 25.6+1.18" 14.5+0.61" (76.6)

Juvenile rearing rate/%

I EWRARVNG FRFROR K Z A 225 03 (P<0.05), HAAHE S RN AE T, WS B N T 6 B2 B A R 5 155 A

FOBE R SRR LA T IR AR =8 (%)

Note: Different lowercase letters indicate significant differences among the groups (P<0.05). Those without parentheses are between-group analyses,

and those with parentheses are within-group analyses. The values in parentheses after the control group indicate the improvement rate (%) of
the test group compared to the control group.
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Table 4 Comparison of seedling breeding effects between selection breeding and non-selection breeding

2151 Fek PR FERAL T R R PR A e 2R A HEDLF7 Bl
éro Shell Body Variable coefficient of ~ Variable coefficient of Juvenile rearing
up length/mm mass/mg shell length/% body mass/% rate/%
SISO FE L
*ﬁ'ﬂ*ﬁjf . 1.2840.03° 2.13+0.11° 7.81 5.16 25.60+1.18"
Test group juvenile
AR Y £l
MHRALUREDL ) 0i0.06° (6.67)  1.8240.21° (17.03) 11.02 (~29.13) 11.54 (~55.29) 23.6141.12" (8.43)
Control group 1 juvenile
SH
JEFRRUNL 1.33 1.48
Selective reaction
BIGRAL S 1w 0.65 0.72

e 355 RIBUEFR SCRAUXT T X IR 55 (%) RIS PR R TR RAPTE B 2R R (P<0.05),

Note: The values in parentheses are the improvement rates (%) of the test group compared to the control group. Values with different letters within

the same column indicate significant differences (P<0.05).
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Table 5 Growth rate in larval and juvenile stages of 7. dorsatus

N N FER AR FeRAE AR
Develijz ;Eﬁfﬁ stage Develi,)i ?nzill?ime/d Shell length growth Shell height growth
P 8 P rate/(um-d") rate/(um-d")
DE 4l i—5e T4l
D-shape larvae—Early umbo larvae 23 S LT3t
FEIHII A, B—7e T b 4l 5 10.63 1123
Early umbo larvae—Medium term umbo larvae ’ )
e DU 8 e TR W ) . i
Medium term umbo larvae—Post umbo larvae ’ ’
SRS — A4 \ \os 103
Post umbo larvae—Metamorphosis larvae ’ ’
AR A 1 — TR HE I . i) o
Metamorphosis larvae—Non siphon juvenile : :
TRAEHE DL — FAEHE DL
Non siphon juvenile—Single siphon juvenile 20 12.52 10.99
FARERE DL —XUETRE DL
Single siphon juvenile—Double siphon juvenile {0 2D A
EHE D] —3e g6 ok
WEHEN SRR 15 27.10 24.57

Double siphon juvenile—End of experiment
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Fig. 1 Growth curve of larval and juvenile stages of T. dorsatus
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