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8 REEFRRHE(P>0.05), 3FFEHAm6x10° mol/L £ IKH HAEFENRG, sTRARMK, B
BEEZNANEZERAHIES TFTEMAP < 0.05). QLEKEHF Y REFT 7@, HEEFHARKS
FERA 6510 mol/L 2 KB 4B K, 4 11.57 pm/d, T RAALH 9.61 um/d; % R4 7& 5 @2t B
LRI A TRAK, mRAm 6x10 mol/L 5 8x10 °mol/L 3 R ZAMRBRGAFE, BHH FrBUAP<
0.05). QVEKBHHEMELTEAFT @, it 6x10° mol/L 3 KB EAMAE R RS . WANMZLE, A
HEBMEFREP < 0.05), @OEKREGRNZT 5@, £NAK0MKTLHMY S TR,
BRAMREG LI, AR TLEZIE I, AN AFEEERMO6x10° mOl/L $ K EHRAFRS, 5
Rl EFREFP < 0.05). £REAY, ASKEASEAFELMR, KRAFLEZRST EAN
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ARG VA4 WG (Crassostrea gigas) M TR XIS,
DAL AR B A W5 et A BR 2 w4 A A 22 IR 3R
ik E AR, TR N TR B D, s
[vi) e 5 22 IR 3R AT 58 O AL Fh DL 5 & L 4
W RHE DA KRB sz, iy, B
HE N TH B P HUR R R, JF DA o 2 Ik
RAE RN TH B A g S b2 5

1 MEEF=E
1.1 EHd#

e N IR
AT RR A R, B4 Z I Z S100. FER

4 AP 2 ik APSH-07 . HLIKBGfEEK DPS-01, 4141
BREMK . RS, AN IR, A BRSO,
1.2 S£HEiE

SIHT 2018 4EE B FE 2019 AEHRBLEEM T R
FARFERE A RAF T ST, LRAHATH IR
/NHK 4 mx5 mx1.2 m, SRR N 23 ~24°C, £
FEHR 29,
1.3 =&t

Tl 00 B2 B WRE ML L E 400 P 4EITG, 48R 144
MR 3 DSR2, R4 100 4. 4 HUE 3 10 R 993
{520 D T4 B4 18 N IEF L, 4k 1 %R
H, 5 DL, BHIFE=AEE, HEILEEY S
R4 iEEE, Wk 1.

F1 ZRHABACEIZEHAMLERE

Tab. 1 Treatment concentrations at different cultivation
times during the experiment
ATER B X B (AR ) LI H(ZIKER)
Fh Il A al a3 as
4y A al a2 a3 a4 a5
HEN A al a2 a3 a4 as

T B U B R . WA A (2x10  mol/L); SR A
al (2x10°mol/L), a2 (4x10°mol/L), a3 (6x107° mol/L), a4 (8x10°mol/L),
a5 (10x107° mol/L)

14 HNAYRGRFER

NN B R AR K S 455 TR, A DUEEL LN B
H 2% T % (Nitizschia closterium) N F, W..0 T2 i 5
(Platymonas subcordiformis) N ; %) HUERELLER 55
14 ¥ (Isochrysis galbana) i %, /NEK#:(Platymonas

'h@Ammw

subcordiformis) R, J5 AT W . B
WA K AFTEIRDL, IFic S5 .
1.5 BRERKEITH

PR RS Ay % S 5040 o A 1 R FH = s R i, D
KA MRS AL B . 2 IR A 500 mL e pRaaR
HUORE, 00U T R T 10 Sk 4l UK /N K 4y Uk
R 2 1A SR FH TR A 7 3 0 4 5% 5 9t v 4 e % 8 A
A HE DU 38 o BE HL 30 BB & 2, WA I 10 R At
DUR/IN R B o P DA 3 232 0 ) 6 B A7 336 B0 S5 00
Rz L, 2 ST H R A5 22 Rl
Af gl ROE Y R S Pinst m M E S 1 E K
;4 B 05 2 R I s &) % 1 S50 06 9% B =22 L
B} R A a7 R s L B DL B S 00 iR 4
B2 b, HEDUAET R s K73 H 38 K &[R4 Ui
BT, 2R (] DA DLk 21) H 22 RUA% BeF 8] Sk o
1.6 FEHHT

S U0 B ¥R F P A E R E 22 (Mean+SD)
Fon, R SPSS23.0 AT EE b . B ALY
K F BN K 7 2243 B (One-way ANOVA), I & /K
FEHIE R P<0.05,

2 &R

2.1 S REAEAS KBS FNAEEZIH
B
SRR A W Fp DLAF 15 G LI 1. 555 R
8 K, FUMEFEH LT ALEP>0.05); HEEH
14 K, ASLEn 3 0 25 XA P < 0.05), HIE
1 6x10°mol/L Z K # ZAMF G FiAH i E,; Hig 2
532K, BN 6x107° mol/L £ Ik & & 41415y fe i ik £

120 A @al
ma3@as
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Fig. 1 Survival rate of Crassostrea gigas at different treat-
ment concentrations

W AR B B ] AS R Rk ) R s 25 5 3 (P < 0.05)
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(83.67 + 2.17) %, HEHAWSHAZ R B EP <
0.05), 1M L I B ZH A7 3840 (70.23 + 2.17) %o
S5 10 ) ol DL 7= B R 15 0 L2 2 0 AT S
DUHEAT = B0, % 7= BR s 7E A I 6% 10~ mol/L £
JREZE A TR, TR IEEAE, P A, i
ANBE R ILHIE il R B . FESZ KGO, A AR 2E R
ANEZEP > 0.05), #A16x10°mol/L 2 10x10° mol/L
2 KR R 32 K R A (AL 27 I, W 6x
107 mol/L Z KB ZE 4Lk EH s, H 5227 W,

22 3MBEFFKREGHRERLF YR

UNIIEAINESOR Ak Rl =Yk =
(P < 0.05)(M3% 3), HF RS 2 K, Fdlm 2R
AN (P> 0.05) B H 38 4l OS2 i K, A

F2 FRALEKRETHI~NERZHBLER

4®@ARM1E

B E&MEL KA. BEH 6 KE 22 K, Iy
M 6x10°° mol/L Z Ak B R 41 ¥y 5e m ¥k, Hi#
T HEHP < 0.05). HEFEF 14 K. 18 X, 22
K, BN 8x10°° mol/L £ Bk i K 41F ¥ 7 i Uk T
i 6x10° mol/L Z KR, H &S FHAL (P <
0.05), BiE 25 22 KAF, i 6x107° mol/L £ kA
A -1 50 i He A FRZH 755 (40.27 £ 2.51) um.,

S0 A ] A W 4 e T IS K E L 2
JIF7R o ERAIT 6x107° mol/L 22 JIK T 22 4H 52 5 P-4 H K
B, AH(11.57 £ 1.24) pm/d, S5 8x10°
mol/L Z Rk H & 4H 2 5 A W& (P> 0.05), 5H A4
Y222 WP < 0.05). BRAIN 6x107° mol/L £ Ak
RUZIMSAB 2T REEP > 0.05), %I4T
T H K B AR (9.61 £ 1.67) um/d.

Tab.2 Egg laying amount and fertilization hatching of parent oyster under different treatment concentrations

- X IR (B R ) SR EESINLES)
A al a2 a3
P D4 /ind 70 84 78
77 B R AR 5.5 6.8 7.9 7.1
ZHEH % 93.33+3.28° 92.47£1.90° 94.09+2.29° 94.11+0.88°
A% 81.02+3.21° 81.98+4.5° 86.65+1.89° 83.75+1.68%

e AT bR AN W) AR R 3R 25 57 1B 25 (P<0.05)

*3 ARAAERETKEHLSRBFESEKER/ m

Tab.3 Shell height of Crassostrea gigas larvae at different treatment concentrations

2 25 o
21 7] A AU
2 6 10 14 18 22
poplikaE|
- 68.3241.27"°  104.21+0.71*  146.25+3.11"°  188.70+1.17*  223.56£0.71°  260.56+3.17
(HEERWM)
al 67.40+0.38%°  107.38+1.10®  143.35£2.11°  185.62+2.08*  220.07+3.21*  264.38+2.09*
g a2 68.33£2.01%  112.35+2.08°  152.38+0.27°  191.33+0.71%° 238.62+2.52°  276.62+1.91°
SML g4
o a3 69.38+1.05*  120.49+1.47¢  161.55+0.70  212.13+0.94°  256.38+0.74°  300.83+0.66"
(gﬂklﬂi) b b b d d
ad 71.42+0.28*  109.71+0.83%  149.28+3.28"°  196.33+3.21 247.25+1.29¢  291.26+1.70°
a5 66.51%3.10° 111.81£1.26°  150.33+1.71°  190.25+2.17%  244.08+1.92°  284.35+2.93¢¢

T —FUE bR AN ) L bR A 3R 22 57 2 (P<0.05)

S G (0] < A 5 2y HOAE I I AN 3 i . 5
2 REHMAERMHER /N, 8 2 RZIFEHM 6x
10 mol/L 5 8x10° mol/L £ JIK & & 41 K4 Wi4h th 7
TR R, MAZRIZFAEEP > 0.05), HIFA
NEBHTHMAHP <0.05), SEHE, [/ 10 K&
HAFTE R TR, 2TV %, BEEE 22 K,
Xof BRZH A7 3% AT (34.46 + 1.63) %, MAINZ KT
% 6x10° mol/L 5 8x107° mol/L £ ik i & A AE TG %43

oM (58.25 £ 0.73) %, (55.49 + 1.24) %,
23 S AREEA R RWAELSHTR

MR S 4 IR F] 50%~60% M B 5L, 55 7
TN 2 B o o S G U ] K A 4 e B 19 A An ] 4
7R o TEBYE RO, BN 6x107° mol/L £ JIKHH 28 4 5
=, H(57.68 £ 1.27) %, H 54412257 W3 (P <0.05).
2SI BTSN 2x107° mol/L Z KB 241 AMY i 5
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FXFHRAL(P < 0.05), HA N 6x10° mol/L . 8x10°°
mol/L ,10x10 ° mol/L £ JIK I 2 41 it 5 R ¥ = T 50 %,
T 6 BRZHAY K1 (37.23 + 2.03) % 7ERM B8] )5 1, s
I 6x107° mol/L 2 ik B 2% 21 Bt 5 It 1) d i, (XK
(123.33 £0.89) h, 57N 8x10° mol/L Z K K 4%
SEAREE P > 0.05), HHALA 25 B3P < 0.05),
X} BEZHL B 8] A (171.67 £ 1.24) h, FLERAN 10x10°°
mol/L ZJRFZR A K 50 h,

1200 ab : e B
Tglo.oo— m% N § ‘ﬁ? S\{@
< 800}
o 400} % % :}% \Q % %
0.00 -2 al a2 a3 a4 a
JEFRHR E/(mol/L)

B 2 AS[RlALHE R R T 4G4 7 i S 38 H B
Fig. 2 The daily growth rate of Crassostrea gigas larvae at
different treatment concentrations

e AT R R 22 5 B (P < 0.05)

—o— A «m-al ——2a2
=23 -e-a4 —a—as

2 6 10 14 18 22
KE Kud
B3 O[] b 3 B T K A W 4l HOA7 375 17
Fig. 3 Survival rate of Crassostrea gigas larvae at different
treatment concentrations

70 —— [ %% —a— [l /h 190

60 180
° 170 =
:E 50 160 =
i 40 150 &=
g 30 140 4z
130 &

20 120

10 110

0 : : ' ; : 100

A al a2 a3 a4 as
AL 3R 5 /(mol/L)

K4 AT Ab B B2 TR 1A W5 4y He R 3 1 0
Fig. 4 Adhesive rate (time) of Crassostrea gigas larvae at
different treatment concentrations
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2.4 3 RRBAEAKMIGEHANAREF GF%

H 90 %A L IR G4 e i B R A B 2 HE
DLCE 500 pm DL B, X —Br BaAR W HEDL &
BB, —M 8~10 Ko BUBBEHE DL A K% Bl 4252
B IG, EEIOR R 2 K DL
i, LIRS RWME 5. K6 iR, 7EMED K HIK
RO, YR TR R, HBEE 2K Rk
M EFE, BB BB I, B 10x10° mol/L £
K R4 iA B i m, M(32.09 + 1.18) um/d, BR5H
J6x107° mol/L. 8x10°° mol/L ZKHEHEFA
FHINP > 0.05), 5 HADA LI I 2 7 B E (P < 0.05).
X REZH 58 5 3 H K U (18.33 + 2.19) pm/d,
BT &S24 (P < 0.05), 7EME DUAETE R )5 0, %
T 6x10°° mol/L £ K IH 4 i, 716 R =15 (84.29 +
1.47) %, BN 8x10°mol/L Z K ZEHIRZ, H(80.17 +
2.13) %, X HRZALH(62.48 + 1.67) %.

P H KR/ (um-d
o — N [y} (9%) (%) S
S W (=) D (=) W o

=
JeiFg
wn

(=]
T

Ab BRI /(mol /L)

BEl5  OR[EARER M B KA HE e KO H K &
Fig. 5 The daily growth rate of juvenile Crassostrea gigas
at different treatment concentrations

W AR FROR 2 5 B3 (P < 0.05)

90 de d
80} . c - o
70+ a a 23
e ol R
2N NN

A al a2 a3 a4 as
Ab PR £ /(mol/L)

K6 AR Ak B BT A A W AE DLUAE T 5 0
Fig. 6 Survival rate of juvenile Crassostrea gigas at different
treatment concentrations

W AR FROR 2 5 B3 (P < 0.05)

62 HETERLF /2020 4E /55 44 35 1 565 4 1)



it

220p de d
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ab

HPER ) /h
5 2=

120

100

A ‘ al ‘ a2 I a3 ‘ a4 . as
AL PRV i /(mol/L)
&7 T[] Ak 3 BT R A M HE DL 2R R 1

Fig. 7 Cultivation time of juvenile Crassostrea gigas at
different treatment concentrations

e AN TR 2R 25 5 3 (P < 0.05)

AN ) Aob P e T A b i A DL 2 ) A 0
K 7 Ft7Rs o BRI 6x10°° mol/L 2 JIK I 25 41 Hi ) 1]
B N(155.67 £3.23) h, 26 K2, HiZzd4 BS54
8x10 °mol/L Z K Z 41 H ] 22 7R 25 (P > 0.05)
bh, 5 HAA 125 F B3 (P < 0.05) % BEZH Y 2R
B 5K R (201.43 +£2.84) h, 29k 8 K2f, B5EM
2x107° mol/L Z K R4 2 7 A W& (P > 0.05), ¥4
FARTH A 4 DL P < 0.05), XTHRA ST 6%
10°° mol/L Z2 Ik BRI 2 21 11} PR ] A 2530 2 K, # Z2 Rk
WRITZNHTHUEEY, XBERKESATEHN
&
3 it
31 ZHREENANEREAKEFRAT

KR IR

Z KB R AE DU R —Fh, HAG MR BT
BL, AT DU Y 28 A R AR, A FG 40T . 45 = G
PEGE . S CHIMET . BOPE  OREE D A AR A, OF
HERER/AD, RE=Am it v U RITER,
FEAK = b e A P R 2, Bk B N AMIE ST R
TE& A B BTG U K AR I HLEE AT R
FPUsads, — R0 oA IR LA T 4 M R ek s 8 i 1k,
TORAE T AN A S VR PR T A AR R T
PR AR DAY JE H, T % G B T % T A
T AR, PIEMNSEMKE], MEEH, 3
AN BR R 1E 1) Mg® B Ca> B, (H AN 5 R,
o B o A0k, DTS B A T, O HLREAE AL
A LR, AR BRI FRALART,
XFF RN AR, A AF 5T 387 BT bl IR 8 2 375 240 e st
TEARIE IR P& IR 5 DNA Fl RNA MHESE S, Ml

4®@Aﬁm15

SECAIAETY; TR ORREE 2 — 1T RE A A 40
A 200 M R H A o RS i, S B A AR R 2 B,
NI B2 L FET

22 K R AE K™ SR GE B AR B b, 28
L AE LU R LA 25—, HUR IR K 7= SR 50
UL SRR, AR KA R TR A KR, AT A A
i K = FRAE S A0 R U 5 T BUR kT LA
T = K IRBH B W A e R, B B TH AL DI RE,
FERAESIHSNY I ER | IR R AR
AR bR 1RO A =, BT IKAT LU R K 7 S
TBENERE, KARATTTINT, DUR IR 2
KNT5HA2Z R MRE, BESIUAMR S SE e,
1 SR A LR e AT 200 D 45 G A0 s A R,
55l Wy S P e B BRI T, R iR AL A Y H g2
J1, WTXHHLAE BG4 o H AT IR F AL
R SERHTTED, BP0 KA 52 & 3h P 2 KPR fE
J7 T EHAIESE, BT UG B KA K ™ A7 Mk HAT R Y
JO7 P 2 () R e ) e I 5%

32 3MAFARBBAITHLESTH

LR R

A5 32 B 2 KB R BE 0% 3 R AT T
B HAFRHOR R DL R, B R 25 A
Y A7 95 R I 0 2 T BB LL(P < 0.05), HAEFRD
FEERE AL R], 45 S0 2R R AL SR i T R A X —
2595 Tassanakajon 5572 FLYY It R ATF 53 45 SR AH
L, YLEFAR R 2 000~3 000 mg/kg BT KT,
JUGREEXT R A BTG 2R . R | e AR KR DL ]
BRI BT TR, R85 578 FLAN I
XHURIFTE R AR A IR AR R R AR 5 000~
8 000 mg/kg KA R BUw Ak, AT LAHE % dF i 2,
I ELHE XU A FR LAY o 5 AT B 9 g A P X
B A A5 R K B, S I R RR A T R a0k 2 AR £
B A W TR R L, R TP AEA
(O MBS o 3 T RS2 22 K BRI 28 S100 7EFH DU I8 9 %
FEAER, (RFA #2080 A R A, S Hh I
FIER T

P W 4 B B AR v, S0 R B R i 2 K
W R RUCFHH K e & TH&EZNA,
TR R LR 2R, [FIRRTETE S U 25 B Bt &
TRUN N 22 KB 2 B A R m TR N AL, LB e A
Ji o DIMEL R E AR AR 2 KR R s W
WeSEN 6x107° mol/L, & FIZ MR T, &y dAEih J
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ARBI BT B, XS g6 25 ] fe 2 R h il
HWEZ KA Rt K ET, e
BERIH 2R, e B i g S mi 2 i il 4l s A o B it
T KRB B 4547 7 18 P A2 287, 40 SRAS I ) 45 £
WEPTR KT eI HI I BN A W, F3YHA
KA EL BIOT . LAY S 50 45 B AE T DU A Pt
KLt (Grass carp) 5T Hh 3 BARDEE TR 7S BT i Ik AT
DA dp 2 e A (0 4 Tl R MR R AR
&5 22 PSS = 8 (Triploid crucian carp)WIBFSE
HEBIZRAN 150 F1200 mg/kg A4 R A% 25470 1 JIK 0T 2 filp
AIRAKR, AMESSE R IR, Mgk
IS 8 45 PR R 40 (Cyprinus  carpio) B4R R 3 0
100~200 mg/kg PUEA K, A AR E A KR 5 3 R
R R, BAERNKFE R 150 mg/kg; kR
TE X ZL U IR f1 (Sciaenops ocellatus) BRI, K3
300 mg/kg 5 500 mg/kg 4 7EH TR | fal kLR A
R FARCRAR D = X R, Bo@E i ik 300 mg/kg,
AN 5 e £ G I R ) G R S DR R X ek
5T 25 3 351 3R W0 11 R R AT R0 1 7K 7™ s i) A K
KB, HEIE W RS [E Y RO 5, Al aesE i T
PR BRAEA R PR A o i 4R AL 5 4 & AN W],
WA R

TER AL WEHE DL TR B, W 0 22 K TR 2= HE D1 A7
T 2R 0 S B i HL AR R, 53 A Y P B[R] 4 i 3 2
Ko HEVBY BN, SZ RS MR RS, FEK
FER IR B HLR o 3 20 L R ) e 2 B0 AE X
RIS EC R LB, RN 3 g/kg PR AR AE Y
il 700 0T LAAR 0 8 A1 0 £ ) AR 4 S T Ak A gk AR
B TE 7 F AR (4llogynogenetic crucian carp)TF B
ORI 0.2%LL EHBARK, S5 FREES T Mg i
ALY AL EE M, BCE T MRS RERE ) o T LATERE
DUBE 6 o b s hin 22 Ko 2R ] DA v A DL 1Y) #6922 R
71, MR Z 2SR EE B, PO IR 2T | B
G BEAE L, DT AR HE DLAE TG S Tt 5 O H AR K
ftke, AR &S AN T B B AR H

4 R

AR, AR E A [V R 2 K
WE, W5 AR TR T8 A i i e ik
R 6x10 °mol/L ., SZ50 3 W 2 KB 3 HAT B Ar it
FME, ATRRPURE RMH, TP eE T &
BGE R A BERCR . HRTZ IR R EL
il A S8 B, AR F L IR e E B

' H@ART/CLE

TR B T AR
S ik
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Abstract: Polypeptide fungicin is a type of biopeptide that possesses antibacterial activity and can replace antibi-
otics. To promote the application of polypeptide fungicin in aquaculture, this study aimed to determine its applica-
tion in the artificial seedling production of Pacific oysters (Crassostrea gigas). This study is based on the artificial
seedling production of Crassostrea gigas; penicillin sodium was employed (2x10° mol/L) as the control group, and
five different concentrations of polypeptide fungicin (2x107°, 4x107°, 6x10°°, 8x10°°, and 10x107® mol/L) were
employed as the experimental group. The results of this study are summarized as follows. First, there was no sig-
nificant difference between each group 8 days before cultivation of the Crassostrea gigas scallop (P > 0.05). The
experimental group with 6x10° mol/L polypeptide fungicin at the later stage of cultivation had the highest survival
rate, whereas the control group had the lowest survival rate. The survival rate of the experimental group with 6x
107® mol/L polypeptide fungicin was significantly higher than that of the other groups at 32 days of cultivation (P <
0.05). Second, in terms of Crassostrea gigas larvae, the increase in larval shell height in the experimental group
with 6x107° mol/L polypeptide fungicin was 11.57 microns per day, whereas that in the control group was only 9.61
microns per day. The control group had the lowest larval survival rate; a significantly higher survival rate was
maintained in the experimental group with 6x107® and 8x10°° mol/L polypeptide fungicin than in the control group
(P < 0.05). Third, in terms of the attachment metamorphosis of Crassostrea gigas larvae, the attachment rate of the
experimental group with 6x10°° mol/L polypeptide fungicin was the highest along with the shortest attachment time,
which were significantly different from the control group (P < 0.05). Fourth, in the cultivation of the juvenile
Crassostrea gigas (oysters), the daily growth amount of juveniles in the experimental group was higher than that in
the control group. In addition, the increase in concentration of polypeptide fungicin led to an increase in the daily
growth amount. The survival rate of juveniles was highest in the experimental group with 6x10~® mol/L polypeptide
fungicin, which was significantly different from the control group (P < 0.05). The results showed that compared
with the use of penicillin sodium, the use of polypeptide fungicin considerably improved the survival rate, growth
rate, and adhesion conversion rate during the entire oyster cultivation process. In addition, it improved the effi-
ciency of artificial oyster seedlings, which provides a basis for the promotion of polypeptide fungicin in the pro-
duction of shellfish seedlings.
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