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Tab.1 Types of substrates of sediment in different grain sizes
and thickness

/mm /cm
NS — —
SS 0.3~0.6 5
MS 0.7~1.2 5
CS 1.0~3.0 5
AR 100% 5
1 AA 33.33%, 66.67% 5
2 AB 50%, 50% 5
SA 66.67%, 33.33% 5
(0:00~5:30, )
(5:30~11:00) (11:00~13:00) (13:00~18:30)
(18:30~24:00)5 ,
1.4
SPSS 22.0 )
, (One-way ANOVA)
, P<0.05 , P<0.01
s Duncan’s
(Two-way ANOVA)
2
2.1
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,P<0.05( 2) 2.2
MS (19.80%) ,
AA(95.87%) AB(98.39%) SA (98.45%) (P<0.05) , P<0.05 8
SS (0.02%) AA
(0.24%) AR (0.18%) MS (0.11%) SA (0.11%) AR>SS>CS>MS>SA>AB>NS>AA Duncan’s
NS (0.08%) (P<0.05) ,SS AB
(P>0.05) (P<0.05),AR NS AA AB
, ; (P<0.05),
(P>0.05)( 2)
*2 MEETE AR EE 3 RETH A E 5 E
Tab.2 Time distribution of juvenile horseshoe crabs for different actions on different substrates
P
SS MS CS AR AA AB SA NS
1.96+0.63 2.67+0.94 0.11 6.82+3.66 3.45+1.00 2.224+0.48 2.09+1.14 2.26+0.80 0.07
! 95.59+3.13*  19.80+5.00°  99.90° 92.28+7.68 95.87+1.40° 98.39+1.30° 98.45+1.39™  84.14+7.29° 0.05
0.02£0.00%  0.11x0.00**" — 0.18+0.04°**  0.24£0.01°*  0.01£0.00°*  0.11£0.00°®  0.08+0.01°°°  0.00
0.2440.15 0.50+0.44 — 0.210+0.07 0.03+0.01 0.17+0.01 0.23+0.02 0.23+0.12 0.40
: + , (P<0.05), (P<0.01),
(P>0.05) :%
SAE |+ (P<0.05), AR AB
AB (P<0.05),
AA J J (P>0.05)
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Fig.2 Single average swimming time of juvenile horseshoe NS —_1
B crabs under different substrates 0 1'0 2'0 3'0 4'0
(P<05) MR MALLBI%
3
> Fig.3 The proportion of swimming juvenile horseshoe crabs
(P<0.05) 8 . under different substrates
(P<0.001)
: CS>AA>AR>NS>MS = SA>SS>AB Duncan’s
,CS MS AB SA 2.3
(P<0.001) ( 3) , NS 2 5
CS AB
(P<0.05),SS CS AB , 37.25% 5

(P<0.05), AA CS AB
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- (1) : SS>MS>AR>NS>SA>AA; (2) (4) . SS>MS>AB; (5) . SS>NS=AB>AA=
. SS>NS>MS>CS; (3) : AA>NS>SS=AR=SA;  CS>MS( 3)

&3 HEEXARRE LRI B A IR E 1T

Tab.3 Habitat selectivity of juvenile horseshoe crabs on different substrates

SS MS CS AR AA AB SA NS d
22.224+4 .81 11.11+4.82 — 8.33+£8.34 2.94+5.10 — 5.56+9.62 8.33+£2.68 18.77***
8.33+8.34 5.55+4.81 2.78+4.81 — — — — 8.33+£2.68 10.18%**
2.78+4.81 — — 2.78+4.81 8.33+£8.34 — 2.78+4.81 5.55+4.81 8.36%***
13.89+12.73 5.55+4.81 — — — 2.78+4.81 — — 4.60%**
22.22+4 .81 2.78+4.81 5.55+4.81 — 5.55+4.81 11.11+4.82 — 11.11+£4.82 20.48%**
13.89 5.00 1.67 2.22 3.37 2.78 1.67 6.67 —
DRRE FSFC 0 or (P<0.001) %
2.4 (Thomson et al, 2012; ,
2.4.1 2021) ,
2 8 ,
: SA (95.47%) AB (86.80%)
AA (83.33%) AR (82.00%) SS (58.33%) MS ( , 2019; , 2020)
(45.33%) CS (42.67%) 5 ,
(75.81%) (Tanacredi et al, 2009)
(71.10%) (70.14%) (69.95%) (65.76%) ,
4 5 ; ; (
8 ) ) ,
(P<0.05), (P>0.05) (Entrekin et al, 2007, ,
2.4.2 2020) (
,2021),
1SS (25.33%) AR (25.26%) MS (17.33%) , (1~6 )
SA (16.33%) AA (15.75%); (Kwan et al, 2021),
: AA (27.02%) SS (20.67%) AR (19.26%) MS (Zhou et al, 2004) ,
(14.00%) CS (12.67%) AB (6.38%); :
. AR (31.88%) SS (24.25%) AA AB (Brown, 2003;
SA (15.89%) MS (0.12%); : , 2020) (Chiu ef al,
AA (33.11%) SS  MS (25.19%) AB (16.51%); 2004) W (Caretta Caretta) (Seney et al,
: SS (37.36%) AR (32.56%) 2007) f%(Charadrius semipalmatus) (Tsipoura
AA (26.32%) AB (2.56%) SA(1.20%)( 5) etal, 1999) (Calidris pusilla) (Tsipoura et al,
1999) ,
(P<0.05), ,
(P<0.01) ,
(P>0.05)
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Fig.4 Relative habitat rate of juvenile horseshoe crabs on different substrates in different diurnal periods
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Fig.5 Habitat selectivity of juvenile horseshoe crabs hiding into different substrates in different diurnal periods
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BEHAVIOR PREFERENCE OF JUVENILE TACHYPLEUS TRIDENTATUS ON
DIFFERENT SUBSTRATES

YING Zi-Wei"*? LI Yin-Kang"?*?, XIE Xiao-Yong"*

(1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs, South
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. College of Fisheries
Science and Life Science of Shanghai Ocean University, Shanghai 201306, China; 3. Southern Marine Science and Engineering
Guangdong Laboratory (Guangzhou), Guangzhou 511458, China)

Abstract Horseshoe crab Tachypleus tridentatus is an important strategic biological resource for ensuring the security
of Chinese medical detection. Eight substrates in different grain sizes of pebble, sand, silt, and mud or their mixture were
used for the substrates in an aquarium tank in laboratory, on which the impact of different substrates on the behavioral
preference of T tridentatus was simulated. Observation showed that juvenile horseshoe crabs hid into substrates most of
the time and went out of substrates temporarily for crawling, swimming, etc. Juvenile 7. tridentatus preferred to muddy
substrates for hiding, spent more time on swimming in the substrate-paved environment than in bare gravel bottom, and
inclined to inhabit in sandy substrates. Among 5 diurnal periods of a day (before dawn, forenoon, noon, afternoon, and
night), they were more active before dawn and at night. Therefore, the effects of different substrates on the behavioral
characteristics of T. tridentatus are different. This study provided a scientific basis for the design and preparation for the
culture or proliferation projects of the species, for the selection of suitable releasing sites, and for the optimal artificial
breeding environment building for juvenile horseshoe crabs growth.

Key words Tachypleus tridentatus;, substrates; habitat selection; burial selection; behavioral characteristics



