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RS B DR, B 18 hEFZH A HEE & & 3 IV TET54h ddh  20—42 &L BE2H 04 i 4 RE R B 5 4 B 4h Uy B, 30 R EFZH 0 4
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Effects of diets, salinity and temperature on the larval development of Megagbalanus
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Abstract; The acorn barnacle Megabalanus volcano is a dominant fouling organism of coastal ecosystem, and inhabits at low
intertidal and subtidal areas in tropical and subtropical shores. To explore the suitable culture conditions of M. wolcano
larvae, the effects of diets ( species and density) , salinity (18, 22, 26, 30, 34, 38, 42), and temperature ( 14°C , 18C ,
22%C, 26°C, 30°C, 34°C) on the larval development of M. volcano were evaluated. The survival percentage of naupliar VI,

EEWMA mAE S8 5 ES H (2018N5007)
W5 H #9:2021-08- 10; P £& H hie B 3 : 2022- 06- 21
# WIRAER Corresponding author. E-mail ; xzrao@ fjnu.edu.cn

http ://www.ecologica.cn



21 4] ARE A5 PEDRE BRI o A R A Al AR A R T R 8629

survival percentage of cyprids and development time of naupliar VI, development time of cyprids cyprid length were
investigated as observation indicators. Skeletonema costatum (5%10*/mL, 10x10*/mL, 20x10°/mL, 40x10*/mL, 80x
10*/mL) , Chaetoceros muelleri (5% 10*/mL, 10x10*/mL, 20x 10*/mL, 40x 10*/m, 80x 10*/mL) and Platymonas
subcordiformis (2.5x10%/mL, 5x10*/mL, 10x10*/mL, 15x10*/mL, 20x 10*/mL) were chosen as the diets of M.
volcano. Results showed the following. Nauplii could not develop to cyprids at a low algal density for 3 algae, and could
develop to cyprids over than a certain density. The larval development time decreased with algal density, however the larval
survival percentage and the cyprid length generally increased with algal density. The highest survival percentage of cyprids
on a diet of S. costatum (at 80%10"/mL) was 41.33%, and the cyprid length was 681.43 pm. The highest survival
percentage of cyprids on a diet of C. muelleri (at 80x10*/mL) was 43.67%, and the cyprid length was 668.39 pm.
S. costatum and C. muelleri were the suitable algae for rearing M. volcano. The optimum density for larval development on
S. costatum and C. muelleri was 40% 10*/mL and 80x 10*/mL. The highest survival percentage of cyprids on a diet of
P. subcordiformis (at 20x10*/mL) was 14.33% ,and the cyprid length was 554.60 wm. The survival percentage and length
of cyprids on a diet of P. subcordiformis were much smaller than those on a diet of S. costatum or C. muelleri. Therefore,
P. subcordiformis wasn't a suitable alga for rearing M. volcano. Nauplii of M. volcano could develop successfully to cyprids at
a salinity range of 22—42 except at 18 salinity, the highest survival percentage of cyprids was 35.67% at 30 salinity, the
larval development time was not significantly different among salinity groups, the cyprid length at low salinity (22 and 26)
was longer than that at high salinity (30—42). The optimum salinity range for larval development was 26—34 salinity.
Nauplii of M. volcano could develop successfully to cyprids at a temperature range of 18—30 “C except at 14 C and 34 C,
the highest survival percentage of cyprids was 50.67% at 22 °C, the larval development time was significantly reduced as
temperature increased; the cyprid length at low temperature (18 °C) was longer than that at high temperature (22 C, 26
C, 30 C). The optimum temperature range for larval development was 22—26 °C.In short, under the suitable alga,
salinity and temperature conditions, larvae of M. volcano could generally develop to cypris phase after 8 days of rearing and

the survival percentage of cyprids was up over 35%.
Key Words: Megabalanus volcano; diet; salinity; temperature; nauplius; cyprid
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B e AT 2017 4F 5 H AR AR A TIRER G LI IX AV £ BRES (26.0173°N,119.6653°E) ,
T IXOKIR 24.1°C 3h)F 28.8, iU 12 20—27 mm & 43—62 mm, SEARAESIIE HUE T 200 L 350 AR
AR AN, R H AR MR g B I B S . FRIE AR A K R BE 29—30 . pH h 7.9—8.0 /Kl 25—27C,
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BT 220 2% 8 6o ) 3 e e VI G 4 SR A7 35 3R (F = 33.835, P=0.000) Fl 4 L4l A7 5 R ( F = 14.833,
P=0.001) A1 R EM, Zad 28 AL, VIIITCT 41 A A5 2 B5R 5x10° 4/ mL A B 4 A R R BN
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Wil B 2R FE A BN, VIG5 4y B RN 4 B2 4 BRI ()i i (181 2) o 5 10*4>/mL 29 VI JC 1y
M EBERERKIL 11 d,40x10*1/mL 1 80x10*4/mL B EH L Bk TRt A 4 d, 2ik4 B4R B
FIEFTE], 10x10* 4~/ mL A1 20x 10° 4>/ mL % BE 4 & B B2 43575 12 d 11 d;40x10*>/mL 41 F1 80x 10*
D/ mLEEH R E R, 457 7 dF6 d,

8 VDI Wah O &R4hm

90 ~ 8 VG 4k

80 | O &R %W
x 70 -
~ =
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Fig.1 Effect of Skeletonema costatum density on survival percent Fig.2  Effect of Skeletonema costatum density on development
of naupliar VI and cyprids in Megagbalanus volcano time of naupliar VI and cyprids in Megagbalanus volcano

AR R R /NG A8 43 ) 36 7 5286 41 22 (0] VIS JE 15 4 BUfn
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PR AR BB B RG FR & BA BUAR K I ZR 1, (RS 10X 10 4/mL 4 1) 4 B 4y IR K 5, i 2% 1
80x10*4/mL AU fets . BHRE M5 B AR5 B IR, & B 4h B IR K 3, 2 205 22 e Hr 8
TR X 4 B4 R K AT S (F=39.387,P=0.000) , Z83t £ 8 AL, 459 B 4 6] 4 B 4 BRI
Wl E 2R (P<0.01),

B2 GEA LA ISR b, v B 2R i R %00 B A &)y P38 “HU % S 2 40x 104/ mL Fl 80x10*4~/mlL,,

F1 HPEREFENRERESELREKNHTE

Table 1 Effect of Skeletonema costatum density on cypris length of Megagbalanus volcano

BRI Density/ SR Density/
K Length/ K- Length/
(10*4~/mL) P Length/pm (10*4~/mL) K Length/pm
10 589.23+15.95%(n=7) 40 647.42+21.08¢
20 625.06+28.68" 80 681.43+15.31¢

AN /ING SRR LR 2 2 () 22 57 12 3 (P<0.05)

2.1.2 A CABFENE L) R F RS

I BRI E BT T YR ES R RN (E 3), 5x10°/mL ZEH TR LG L H
FIVIIIC T 4 BB, Jovk R B 204 B4 BB, VI 4h B i 4216 % 5104/ mL 214X 15.00% , Ifii 80
10*4/mL 4035 74.67% . 42 B4 BRI % 10x10°D/mL 44Y 5.33% , T 80x 10* 4~/ mL 40 /&5 ik 43.67%
Zoad PR 2R 5 2253 W 2R B, 1 B B R X L e A VI JC 1 4 UG R (1 = 95.439, P=0.000) F14x B 4 du A7
% (F=49.634,P=0.000) A B E5m, Zid 28 i, VI ICT 4 A7E S % 5x10*4>/mL 411 10x10*
A/mL 415 & A A M B #5255 (P <0.01) ,20x10*/mL 41 F1 40x10*4~/mL 41( P=0.188) ,40x10*>/mL
ZHFN 80x 10* 4/ mL 2 M B AETE R I B EZE M (P=0.852) . 4 B4 R A R AE 10x10* 4/ mL 201 20x
10°4/mL 415 H B 241 R 34H ) 0 3% 25 5 (P <0.01) , i 40x 10*4>/mL F1 80x 10* 4™/ mL % & 41 2 [B] (1) 77 1% %
TR EEF(P=0.419),

Wil 25 1 B %% 3, VIR TG 1 4 RO 4 B4 Bk & BRI 4R (1 4) o 5x10° A4/ mL 4109 VI TGy
4k &% B A GE 10 d, 1 40x10*4/mL 21 A1 80x 10* 4/ mL A & et R 5 d, & B4 sk FitE 10x
10*4/mL ZHA KA 12 d, T 80x10°4/mL A E B B a5 7 d,

90 14
go | B VIMTHi4hh - o gﬁzﬁaz%m
O &R &hl
© 70
<
§ 60 :;
5 50 - =
~ =
3 40 B
R 30 | =
o
Il
5 10 20 40 5 10 20 40
PEERE Density/( X 104/mL) P Density/(X 10*/mL)
3 ARAEREENNEREVIPATHHRMEEHHEFR 4 ERAERTENNEREVIHTTHHRNEEYHLE
B uE A et 18] 49 S0
Fig.3 Effect of Chaetoceros muelleri density on survival percent Fig.4 Effect of Chaetoceros muelleri density on development time
of naupliar VI and cyprids in Megagbalanus volcano of naupliar VI and cyprids in Megagbalanus volcano

A2 IR A B W 2 O 0 e 4 R A A B 2R DL 2, (R EE 10x10° 4>/ mL 41 A 8 B 4 LR KR i
3 80X 10/ mL IR . Bz HEE M BEE IR, & B R p kKN, R RR T 200k
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P 7 6 9 20 1 % 4 B 00 LA A Y B 35 B (F = 26.613,P=0.000) , %23 2 T LGSR I, 10x10* 4~/ mL 41 Al
20x10*4~/mL 40 4 B ah dfA K 5 HE S B a R B E2ZES (P <0.01), 11 40x10*4>/mL 411 80x10* 4~/
mL ZHL ] G 4 R A AR K B 2 S

B AL SRS b, A G AR B s 5 ) R At 40 TR F3 T35 EE 2 40%10°4>/mlL 1l 80x10*4>/mL,

X2 ERAEETEMNMNERESEYREKIZN

Table 2 Effect of Chaetoceros muelleri density of on cypris length of Megagbalanus volcano

P Density/ 5 Density/
K Length/ K Length/
(10*4~/mL) P Length/pm (10*4~/mL) P Length/pm
10 580.05+33.56*(n=12) 40 654.08+32.62°¢
20 620.33+31.17" 80 668.39+21.20°

2.1.3  WEOTE i SON I A 4l HUR T S

WL i B RE S B R M B T T A B4 B R BL(E 5) . 2.5%10*4/mL F 5x10* 4/ mL iK% &
W R ae R B2 VI W4 B B 3 M E B EA N R LR E 248 BY BB, VI 4 H
FIAEIE RIE 15%10° 7/ mL 41535 84.33% , (AL VI LT 4 AR S & 4 B4 HIAAIG R E T, &
LA R e A 20x 10* 4/ mL 404N 14.33% , £ BN 27 22 A 2 W, J 986 280 P8 %o ) 5 e o VIO G %)
H(F=32.035,P=0.000) Fl4: 2 40 B FETE R (F=14.347,P=0.005) A B E50m, &t 2 E i, 2.5%10*
A~/mL 411 5x10%4>/mL 21 (8] (% VA TC 7 4 B A7 6 SR 3R B i 25 5% (P =0.147) ,10x10*1>/mL 41 .15
10*4>/mL 411 20x10*4/mL 41 (P= 0.329) —41[AHBEA W& 225 . 10x10*° 4/ mL 4110 4 B 40 A7 R 5
HEMANHEANA B EZET,15x10"/mL 415 20x10*4/mL 4 A E R LR E 257 (P=0.173) ,

BifL 5 i i 2 B B, VI TG &) R 4 B 4 s R & B Tl i (181 6) o 2.5 10% 4>/ mL 41 1) VI TG
W R BRI 9 d, 15x10*/mL 44 H1 20x10* 4/ mL H A BRI AT 6 d, & 241 kK F I 10x10*
A /mL HIEEKT 10 d,20x10*4/mL 4551 8 d.

100 —
oo | EVIMEBLGE g 12 @ Ve 140k
O 240 10 L O &R4hm
X
=
g £
ﬁ =
h = 4
2
: 0
5 10 15 10 15
FEBEJE Density/(X 10*/mL) WEBEJE Density/ (X 10*/mL)
5 TAHREZEENREREVIHXTTHRMEEHHEFR B¢ T OHMEESTENHEES VLSS hMSEYmES
B uE A i 18] ) 52 01
Fig.5 Effect of Platymonas subcordiformis density on survival Fig. 6 Effect of Platymonas subcordiformis density on
percent of naupliar VI and cyprids in Megagbalanus volcano development time of naupliar VI and cyprids in Megagbalanus
volcano

i 5 PR T 0 5 e 4 R A U RS2 MR L3R 3 28 DR 3R Dy 22 43 T e WY e 95 8 TR 0o i R 40y AR 3
AR (P >0.05) A A AR KR EA W B2 5 . SRS L 5 55 77 0 0] B a5 2 40 AR BN A9 5
A, LT i e AN 5 5 R 5 e 40y FHL ) T L PR
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2.2 FREEXHE A4l JUR F 1R

FIE R R T 18 SR Rk & 8| IV T %3 TORREZEXHERESEHREKOHN
2 H A) , M 22 F 42 KBEEFHABIGERT A4 E 4 Ry Br Table 3 Effect of Platymonas subcordiformis density of on cypris
( Fé—] 7 ) 5 VI %%%@Eﬁ{ﬁ% DL 34 ﬁgéﬂﬁ%%ﬁﬂ length of Megagbalanus volcano

N N N 5 Densi 4A/m 1A Length/um
70.33% 22 4LEEALRAT A 30.67% , 4 R4 A7 1 R L HED AT EK Leng: -
o 560.70+23.59%(n=3
30 TR RN 35.67% ,42 Fh A TN 9.67% ., & s S56.4730.56¢
SEELPRI R T 22 0 M R W, 35 B 6E VI JG 77 4y dUFE 36 2% 20 552.5635.24°

(F=76.143,P=0.000) Fl4: B 4 A7 15 R (F=7.022,
P=0.003) ¥ E R, 2t 28 i, 22 142 SRR AL A VI TG 4 B A7 R 5 A A R 4 g 22
5 (P <0.05) , 2238 Fll 42 R 20 [l (Y 4 B 4 HUAF I RO 3 25 5% (P = 0.268) ,22 26,3034 i1 38 £hJiF
HZEEIC R EZR (P = 0.129) {H 42 $hEH 5 26 30 34 ShEH AW B #EEHF (P <0.01)

ER BT VI TG AT 2 U & B 4y A& B IR A2 AN B G (&1 8) o A5k B 41 VI JC 15 4 UE & B[R] 34
6 d, &R R AT IETE 8 d F18.7 d Z[H,

R XTI A 4 B A HUAR K A sE i L3R 4, 22 A B iR K K38 SRE A MR, 407
Z TR B ER B R4 B A R KA BE I (F=17.994,P=0.000) , Zit £ 0,22 F126 h Y 4 A
WK EA BEZES (P=0.392),30 .34 38 42 hEARIMARKBER BEZF (P = 0.199) , {KiEEE3F
T, 4 B R R KA X

B Vim0 &R4hm 8 VDG Iigm O &4l

—_
(=]
1

9 -
< 60 F 5 7
S T 6
5 ST £
= =
& E ,
H F=4
& 3
jius 2
1
! I 0 L
26 30 34 26 30 34
hEE Salinity

b Salinity
E8 HEXNMEREVHLTHRIMEESH AKX B ERIIE

Fig.8 Effect of salinity on development time of naupliar VI and

E7 SEMMNEREVINETHHRMEESHREFTRHN
A
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*4 HENHEHRZSEHRERAZM
Table 4 Effect of salinity on cypris length of Megagbalanus volcano

£ Salinity &K Length/ pm £ Salinity &K Length/ pm EhE Salinity &K Length/ pm
22 688.40+32.29° 30 637.12+31.78" 38 613.45+22.28"
26 668.68+29.02° 34 619.37+41.12° 42 619.37+34.90"

2.3 RN A A R B R

14°C 4 i B e A 4 U R & 7 2 T JE ) &) By B, 34°C 4R B 81 V IG5 4 U BL, 18—30°C
FBEAT TR R B E SRR B (K 9) . #5188 4L VI JE 7 4 iU 7736 R 35 5] 70.00% L) I,
DL 22°C (AR H It 5 N 86.67% . 4 A4l B FE R R 22°C I i i 4 50.67% ,30°C I i KA 9.67% , 2377
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220y Br A IRBE X VI JE A5 4 dL (F=4.401, P=0.042) F14: 4N HAFIG R (F=13.945,P=0.002) ¥4 B &%
W), Zeat Z2 8 LbA, 18°C il 22°C ZH [a] i) VI TG 57 2l A7 5 A 3 22 57, 18°C \26°C 30°C - 4[] iy A7 WA i
225 (P=0.473) ,22°C 26°C 30°C £ 4L E A I W22 5% (P=0.090) , 30°C 414 A4 f AR 5 HE 4
M IA BE 2R, HE 3 MEEHM MG R TR EES(P=0.134) ,

Bt TR AR , VI 2 s 4 B 4 AUk B I 46 06 (18 10) . DL 18°C 4Ll ALk 75 fe g, VI
T4 A A4 B AN R BT A T 9 d 114 d; L 30°C LA 4h Rk T e, VISDI G 1 4h B f 4 B 4h ok
B HITES d 7.3 d,

8 VIfILWahh 0O &R4m 16 - B Vsl O R4l
100 —
14
90 A AB AB
80 |~ 12
X
S 70 Z 10
g 60 - g
& 50 = 8
=
ﬁ 40 =
im 30 - 4
20
10 | 2
0 ! ! | 0 1 1 I
22 26 30
i Temperature/°C i & Temperature/°C
B9 EBEMNHESREVIHLTHHRNEEYREEENZIN E10 EENMNEREVIRATHHRNEEYHLZERHEH
Fig.9 Effect of temperature on survival percent of naupliar VI EA1]
and cyprids in Megagbalanus volcano Fig.10 Effect of temperature on development time of naupliar VI

and cyprids in Megagbalanus volcano

T B X0 0 e At R 4l BUA S IR 5, 18 C AR & R A A K IR 1K, 30°C i i, 2B R0
FEOIHTR I ER X 42 B 4y MUK AT W 3R (= 18.751,P=0.000) . Z5 2 HbAR, 18°C A MM B & R
HIE 4 R R AR B EZE R (P <0.01), HE 3 MREEHE A B FE2ER(P=0.178) . Rk
IR EIULEN DU RS N

®5 BEMNRERESESREKEIM
3 -i;‘Hﬁ Table 5 Effect of temperature on cypris length of Megagbalanus

30 ERHRRSS s A 40 0 A A B roleane
. o SR s & Temperature /°C &K Length/pm
VHORE | RNl 25 22 Tl A 25 DR 55 e v 3 TG A " P
PR ERETMAES, K& E 2N 7 2H » 625.41229 17"
Bl G B Sh WL TR ek A R B GE 26 611.48+32.69"
KA REEENIITSIIN TR IR SR 30 607.27+21.77"

A A TG SR G TC T 4 R 4 B gl 2 M BB, R

Y B AR R, I 4 B A eE T

G L4 U RE R A5 LA B A SRR UK > FE SRR B AR AR A 2 4y O A SRR AN ] . S A
AR HE B 14 500 T i 98 2 455 75 0 S0 a7 &) A 1) 35 B A RE Y L 1 PR SR AR G M B DR R
(B. albicostatus ) #1535 B4 B4 BB ™) . Desai 25 A B3 (C. calcitrans ) 175 37 SUHEE 4 B R He b
W 25 iE 947 . Nasrolahi 25 F M B ( C. calcitrans ) F/NEREE AT LUK SR 8038 L0 BT (A, improvisus ) 41 3 4>
A BB VU EEMEE (Scenedesmus quadricauda) NA T R 57 BUE SO AT 4 U, W RESE TRA B 2R TG )
YT T4 A E™ . Nunes 251 5 FhVOERE 5 M. azoricus BYICHT 2l L | 45 5 F WA 4528 42 8 ( T—Lsochrysis
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sp.) Rl — Fh B 2% B 1 RS B8 g R EC 3R B ( Dunaliella sp.) R0 5 — % 1 8 B3 ( C. calcitrans ) F1HLAC 3
( Chloromonas sp. ) SR Ex 221 . Franco ZEAY45 R E I CH 48 (S. marinot) FIREWIAEZ M (Pollicipes
pollicipes ) TC17 4 HFRUREEIE R VUHESE ( Tetraselmis suecica) % 1 HERF M4 W (1L galbana) K534 BN
ek B R4 BB, Thiyagarajan 50— 248 R FHRL (P40 BE C. gracilis Tk PR £F 40/ B
BRI 5 B Thalassiosira pseudonana FVH ) & 25 8 ) 15 3% W) SUE v 4 2 40 HUAY 5 FR 38 b 40 = 1k H- i
(TAG)/DNA [ HAB AR , T 42 S 40 HL TAG/DNA F) R 5 , LB A8 A g g i )

LR B WEAEERE 3 T TSR TR S B I b ) i A . GO R B B SR E R TR 2
R REER B E A (RIS B L KA S K b SR KA ) e T R B
FHME 7200 1 8 B R /N TR 58 4 1) K 2 2 R ) © AW R, 2 o i 2 288 400 e ) B £ RS 1k
RIRT i S R SA A R TR PR T [ A AR K W &0y B L S AT D £ T A TR
TOURE > SO A R YT TC T 40y SRR /INER R (9 SR LU A B SR A 4, T BRI &l AR T TR, S TR A
A FERHSCRAN R, AN [ 119 & J2 26 R[] — b & JR N R Y & B W Bt B i e e A Tl

ARSI T FHY 3 Fh G X AE B R g AT T T 4 UK B B4 B 4l AU B (B AT R SR AR TG
1B WEEE IR R L e A 4 2 4 A7 3R 4 B ) AR L T O B e B FR I A 220 DR PR T i 25
FIZR TG AR B 5 700 e At TG 10 &)y 3 B A9 BEDRE TS J8 g 5 0 A J2 B3 B 3 P s 4 i KD
B VEFRMESERNARR, BT E R TS g - A TR 22 5. B ICA B AN/ BEEE 2 H0E
FAANAE  R/NH 3.5%4.6—4.6%9.2 wm , AT 2—3 D ANMIAR L AE AL T 5 v il B 2 HL AL RNy 4—
15 wm, R BRI, #8563 0K f LA B LA 208 5 70 TR 1% SOEEIR ; I i sk e 1] RS, Ko 11—
14pm, 5 7—9pm >, 1 BRI, BARAT 220 e vT 1 S £ R 240y sl A D) Bk /Dt 4G e T T A R 2
AR FRAN T R 2 A U 3R I O A e B A B A R AR
HARRB R, W & T TRONIEER (DHA) TR UGER (EPA) A5 AR AIRIIER , 2 & R JGE T
FRPELARE L2431 AR S e 4 o 9 5% 9 A of) 3 VI G35 4l U7 SR B0 70% LA b (04 B 4 s By
BOAEIS R 2R TR, Ll 2 Bk ok BORBEE /N 4 B ORI — 3R (H = R 2R 4
UL RS AT AR £ SR A EEARHRIURE 2 9828 KN i SR AN 2 B o o R A 4 A A 0 — AN SR e
R SOR UL, N VIITEY 4 iR AR A A 4 B2 4 R — Uit ) RO e KRB 35 51 4 2 40 s B B AR A
S TR, AR SCIA A i 8 1T e 5 A ST &)y Bk B SR H B SRR 9 143, B e i e R
2,55 SFEVIR T 9 3825 4 R4 Uiy FOBIARAIR . PRI i AN 2 4% 0 0 5 e v 40 1R 3 ) D), TR
B RA A RIICR 02 AR 1T AT SRR S 25 S LR 1 i — 2B E AT IR e DA TR ek
SR, LA 3 A S50 R LE .

HAlT, SCERIE 1 55 2 MrE kA g U s 38 . 7RV ERAE (M. coccopoma) %1 MUK 5% v B i FH £ 240
B BEVE N IERL ) ARSLIREE RS I — 3, HAR SCES S Nunes 25 (19 45 S HLA AR ROR TR O bk hy %5 48
G BERE SRR M. azoricus %)) MG 3 M TEDRT A B AR5 18 A ERE AR S2 30 vl R SR FH R VI SO 45 e %
IR E e T A (L5 R WoR) ABRCRAR 22 4 URRE R B 34 B 4 BB Bt . Nunes 7397 M BB K
/N(4x8 wm) 5EEHEA BRI KN (5—6 pm) AHIE BAEBCA FE A1 T M B BEDIRE R AR T4 HUA 3%
B B RME S A B, WA T U ARIR R EREER B K (7x16 wm) , TS5 00 4l HUAY £
W ARSI RO TEREAR T AT KA/ 4y R B AR [T Sy e 4 T S 4 AT RE SRR B FERE TS me i
B AL TR A RS T EASHY, JEELS I ] 7 AR SR N AT R A ST U H A Ty
A5, A A T4 R e, TR SR BRI AR . ASEE 5 Nunes (1SS RTEBA ST WA N k1T, &
PN B e PR A 2R B L AN TR DRHSCR (4 S T 5 VR — 20 43 #T

TEARH 1% %85 2 0, 25 S 0 &) SR ) A5 58 R T TRE RN SR ) RN s — PR o 8 R 3 I AR R BT R
BRI FEFR AL RE R EFRY R R 2, AN B BRI/ INR I % B X S0 A 4 L R B UEE  TE 5 4
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B FR/NE SRR (LA RNA & 5 3865 ) B R0 Y  West S50 £ )55 B4 G2 2 SURE A 6 19 4 U K
IINBEA R BT 4 B 4l B R IMIE A B2 0 Thiyagarajan %5 A 45 SR 3 1 4 Fhiscse B 1 15 4 e AN BUHE A 4
A AU TAG/DNA H B 583 A G 4 AL 40y ol 0 2 28 P TR0 A T 1) 712 A 0 (R AR B B, 42 R 4
HAVERIE T4 IR B IE M B BT e A MG SE B 285 AV 2B A=A A Wy i DR 52 0 <6z 22 &)y L
F AR o 4 B R B TR AR i A R D R S BB ) i S BE  1%  B Il I EE S R
JEERFRAT RN 4 B A SR LR, WA T AT U s ihii , a2 i ik, R RS Y RNA 7 5 5 TAG/DNA
i, A AR ) R

[FIRE  FEAS S g 3 bR 10 85 8 X5 52 e ) T A 80y I i 7 B AR 000 48 5 1 9 S AL 4 o ) K 5 1)
B ARG R R A 4 R B R BRI E . T E RSN 10x10° 4/ mL 414 B 4 i
B & BRI 2 12 d, 7GR 2.33% ; 2% 80x10* 4/ mL 41 4 B4 A & B I RN 2 6 d, 771G ik
41.33%, P IRABEAREE 10x10° 1/ mL 44 B4 AR BN 752 12 d 4705540 5.33% ; 5 80x10°
A/mL 4 BB E BB 7 d, 70 R A A 43.67% , BRI i 36555 57 1) 4 B 40 H K /INAR 32 38 % i
AN HE 2 R SR B/ MG 22) TP B S R TG B i s 50 10 4 B 40 OV N Y 52 B T AR i
R TR R R TR B 0K . SR8 LS WUERAR , B 25 0 2 A B e 3 5 E T At 4
RS BB FE 2 40x10°4>/mL Fl 80x 10* 4/ mL, A< S5 FH I8 B %5 B2 (4 P il 45 R0 28 [ A B e i R R B
AT 4 B ) SRR W 22, B T v 5 IO It 5 3 1 4 R 4 AR S/ s il b | B 5 2%
3.2 ERPEX I E B AT 4l B B S

TEE K ER BE R SR 2 A i S o0 e R R R IR AR (B, uliginosus) FIE
e (B. albicostatus) |32 43 A8 T [ WY 1] 10 A5 Rl iR 7K S0 K 38 1 = A A 40 B R B B B AT
(M. tintinnabulum tintinnabulum) | B AR HET0 ( Tetraclita japonica) 55 55 Eh AP S /A7 T8 /K 5 8 458 5 1A X
B AR 2RI R AR P IR AN AU (R B A A S A A S B BE A L W S EURE A
S AT (T, squamosa squamous) AR H R <18, &/ HHT & B H 2 S EIICT; Y E =24 B,
X 2 A4l U G AR O S Bl ER BE RO A B A B ER RS 30 BYZKARTEAG T I S0 A 4 HL Y
T XS TR E AR — 3, NSO aE 3o A e RS SR A i R B A AR
AT e S T BRI A )T . 7E 7—36 SREEVU I NBUR SOk T 4 IRE R B 24 B4 DL 7—24 £
JE 4 B4 A7 3% R T ey 0 W) B0 e At T3 7 IR AR /KA s X S BUR SO A T BRI | 203 0 AR IR K
AL

ARAFEAE 22—42 T FEJERINRIE v o1 g I EE R & 24 B 4h W, &30 BER I 4 do % 75 I [ AH 2248
R4 B4l UAFIG LA 26—34 Fh i e o X S ASF 73 A 7E AR DR8I A7 A DG, X R B8 3 7 4 91 L AR G
RS R LY XANEEIEHE— DU R IR & A G 38 R BEAEAE S AR S A T U SR BE A ) . FEARER
FAFTT (22.26) 5577 ORI EL A 4 2 40y HOPR B B e 0 B 9 17T 350 B0 At TC 15 SR AE e 2R S5 F T T8
K I A R U AR = s AR AR IR B h AR I RN SR, T RS R T 1B S
SMITEAS AT A e A Ay TV AR (438 N R Y B8 SO A A A R AR TR AR TR R A I
B MAER,
3.3 IREEXTHIE AR 4 UK B R

PREREESD MR W RS & R RO E VB M H RO R R, R R S e g BV F B
AR RMUIMGAE = f et AR ( Elminius modestus ) ™ SO G 4 B " A k4w (M.
coccopoma) S HRIE

W £ 3 e e 40 2R T R RS s B IR EE O 18—30°C , 12°C AR IR X Ho R B R A KB AR REMF &, M4
S AT BT AT I /K R 1 5 B A PO S0 e e ¢ A 347 ) 0 B A ) WSV TR S A 4R K IR 2 oy 17—
30°C I 5 IR G R I X S0 S0 A 4 R 4l BB T R B R DR — B, BEERIE W T fa
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( Capitulum mitella) % HUE BRI 24°C 19 11 d 45568 30°CHY 7 d; 2 AT E 21—33°C &, 1M B AR 2
24—30°C " xR A A I X BRI B K IR R 19.5—27.2°C |3 YR E A I K IR B T 25°C AW
A IR AR RS B e AU B R B TR B, R B R4 R AR A T A R A
FETE R BAR AFI R LA 15°C 1 20°C AOAL TR X 500 AR el H S 2 IR B A — 20 L, s 3R & 2
4y G 3 IR BE AT AT 5 AR o A Ve Sl S 2 A TR A — 3

AR S 50 v i X6 R L e i 4 H R B I ) RIS A R, 7E— o RS R P B B 1 BT &
BRI 454 |, 18°C 43 B 4 U & B Il 34 14 d, T 30°C XA 7.3 d. 7R3 (14°C ) 33t 55 (34°C) BT
MRS RA B, 7E 18—30°C T4 U RERT TR 2 4 B 4l {H L) 22°C F1 26°C 19 42 12 4y HUAF 6 e dm i
T E BRI KN, 1 20°C BE 35 IS0 4 B 4 HUHE 30°C A9 42 4l /N R H Helgoland 5 7k
A7 i VI G &l B AR AR AR B 27 R T AR S SR Rl BEAE IR ( 18°C ) 385 35 Y o) 5 Ji a4 A2 & LA T
K ATE N E A4 B 35 1038 B 2 22—26°C . 33X 5 L4311 75 TR 17 HRHS Vg 3580580 DXk 3
AL,
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