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Abstract: [ Purpose] To study the basic characteristics and ecological control of the grouper para-
sitic fish leeches. [ Method] The phylogenetic tree of COI, NDI, 18s rDNA gene was constructed
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by extracting genetic material from parasitic leeches. The grouper parasitic fish leeches were cultured
under laboratory conditions. Its growth and development characteristics were studied, so also to de-
termine the species, biological characteristics and life history of the leeches. In addition, through the
grouper and Penaeus vannamei or Penaeus monodon polyculture, ecological control techniques of
leech were studied. [ Result] The leech was Zeylanicobdella arugamensis. Under laboratory condi-
tions: temperature 25-27 C, salinity 28.0%o, pH 7.5-8.0, dissolved oxygen 5.30-5.80 mg/L, it took 10
to 11 days from laying eggs to hatching larvae, and 9 to 11 days to lay eggs from larva to adult under
the condition of hybrid grouper (Epinephelus fuscoguttatusQ xEpinephelus lanceolatus?3) as host. It
took 19 to 22 days to accomplish a complete life cycle. The longest survival time of leech larvae in
fresh water was 60 min, and that of adult in fresh water was 200 min. Leech larvae and adult could not
survive in fresh water for a long time. Adult leeches could survive up to 12 d at 40.0%o salinity, up to
14 d at 30.0%eo salinity, up to 18 d at 20.0%eo salinity and up to 19 d at 10.0%o salinity without host
while the water temperature was 25-27 “C. Both species of shrimp have the ability to scavenge the Z.
arugamensis, and the P. vannamei has the highest clearance rate to Z. arugamensis, and the clearance
rate can reach 100% within 24 h. [ Conclusion ] In this study, leeches of parasitic fish breeding
grouper in Daya Bay, Guangdong Province were identified as Z. arugamensis which took 19 to 22
days to accomplish a complete life cycle. The Z. arugamensis larvae and adult could not survive in
fresh water for a long time, therefore freshwater immersion could be used to remove it. In the absence
of a host, the Z. arugamensis survived for no more than 20 days, therefore, the natural extinction of
the Z. arugamensis can be achieved by isolating the host. The polyculture of P. vannamei or P.

monodon and grouper can also effectively clear the Z. arugamensis.
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DI NDI-R CCTCAGCAAAATCAAATGG
18s IDNA-F  CTTGGCAAATGCTTTCGC
18s rDNA

18s tDNA-R  TACCTGGTTGATCCTGCCAGTAG

1.3.3 MR T B D5 5 21 1 R 4 A

W72 /Y 7 9 280 DRERV IS, 7E NCBI H14:
BLAST #EA7 [RJUEME HEXF, T #005 2 2 A [ PRk
[y 9 Bt % (£ K1 COI. NDI Ml 18s rDNA JT
FNUST - H A AR N R AR W R R (2
arugamensis)'” . K Mega 7 B/ 515 3| 1) g
it 55 R 7 1 38 BOAR 27 (neighbor joining, NJ)
FyEESLT COI. NDIF 18s rDNA $LIN FF 51 ) 3
GLRAERE, MR EhW 115 B 40 IR} rh (Bt 1
1| (Lumbricus terrestris) Y AN, TEMHE RS0
KAEMET, H Bootsrap value ¥EK 5, 1000 YK
SRR R EE DL A 5 AT
1.3.4 A B £ 3 AR s AR SR (5T

(1) ZZHE IR 2005 10 2 B B

Peit 15 SRR . 16 i g A R T 90 mm
KRR, A 20 mL 38K, 7RSE5 % 44



53 1

ORI, s FTBE 2 AR ST VS D AR 459

(IR JEF 25~27 °C, #RJF 28.0%0, pH 7.5~8.0, A%
i 5.30~5.80 mg/L) N HiFE, B 30 min WA
WP GRAE AL, FFXF R IR HEA AR IE . B0 R AL
HIAF 20 WL PR R d s ki, dg ki
TEARAF 3 WA T A, EHE 3R, &
KAE B K, AR S sE OISR e
SEEIESZRE I A B ENL, BRI RS

(2) 4 B Z R AL B BE

TEH 9 4% WAL i 4 AT I (A 3
K)o W3 A~ 1000 mL AEERR, BEFARIIA 600~
700 mL i 7K (U 25~27 °C, FHEF 28.0%, pH
7.5~8.0, A 5.30~5.80 mg/L) I I, 43l
Fi 2 IR Ascses o [ 4K (7.56+0.21) em, 14
FitE (8.98+0.96) g], FHIE 24 sc B4 i fE R iE &
KhFrfag gy de, f NI AL ) £ g ) RS BB AR
W, BENRERES SR 3 Acfaggh L, S g e
FAEBE, TR RIBAAE TR M RL, T FRBEAR
BB, K, TR E IR AR &)
A KA = BRE L .
1.3.5 ULl BTE IR K H A7 5 R 56

HEFS 390 %41 B £ 25 AL f IR B R, BEALSY
B 13 41, AR 3 AFEATAL, BEAFAT4 10 &
A, AE 90 mm KiFRMLA SR . X HRAL R E 71K
20 (FhFE 30.0%0), IRIRADKG IR AR AR K, HKIK
12110, 20, 30, 40, 60, 80, 100, 120, 140,
160, 180 F1 200 min J& #7915 1 K 19 85 57
ML, PR HR R T FH 0 s i B A D g % 0 3 o
AR, G,

WER 180 Z5 (1 Bt fa 27 A= fg p 4l e, BEAIL S
B 6 4, B 3 AFATA, HAFATA 10 &4
A, FE 90 mm KiFRMLA SR . X HRAL R IE 51K
20 (FhE 30.0%0), RIRADKG IR AR K, HKIK
20 10, 20, 30, 40 Fll 60 min J& B 014G i
IKAYSEFRIL, AR OLZETT HH 00 Gl 2 B e g 2
IEg MRS, IFgHeR .
1.3.6 Bk =1 32 56 4F N BCRAE A [F) 3L RS g K 1 AR
TR

WER 240 Z5 (0 B fa 27 A fg R, BEAILAY
4] BN EER LA 1A XS RRAL), AEdHk 3 A
SATHL, BEASPATYL 20 20, 7E 90 mm B 5E
MLEEFR o 50 A Rl EE K R Dy 25~27 <€, 3 Mk
Y5 41 43 ) UV K B2 10.0 %o . 20.0 %o FlI
40.0%o0, X HRZLIEAKERFE R 30.0%0 (GRIIME], A

SR K B EREE 30.0%0_ I T ik 8l, Wk Bzih
XTIRALAEL ), ARG P A g AT 1
B, IR, HB S AR Rk
PR AR UR 2 - FH S .l 00 1) D g 5% £ 0% 2 15 9E
T2, IR
1.3.7 B 15 0 BRGS0 B R 7 N 0
B 2 AR R TS R R G

HE 2% 90 J8 52 T 2% 28 B R e £ B 0 25 A fa
1%, BEFLTRL3 A, H5 N AL BRICH, HHA
3AEATA, BAFATHAR 10 BIRIENH,
TE 12 L A SRL SR AR 72 50, v ok 3 B Oy
28.0%0, TN 28~29 °C ., iR AUAFIAS K. &
o 2 2 BE PR K (7.6120.82) em . 344 T
(9.4242.92) g; BEIXERFEIALR (13.1940.38) cm
SEXR TR (16.23£1.17) g5 FLANTE X HF 7 2 4k
£ (7.56£0.30) cm. ¥4 BT (2.58+0.41) g
TE 2 B MR R BE R IR AT, ik Mg iRy
PEfa, FH 5 EAREfA S FEY 10 XU
g, ERYEI TG AAXTENEIRES, WA 4
B4 A EAT L4 90 10 B BET %R, B 2H 484
SEATAL A BN 10 B X ER, RIRER AL (A
B 4l) fAMIXTER AR EL oA 10 1, XTHE4L (C4)
HAT gt s 1 10 BA KA, ARG 12 h Xt
JITAT £ B 1 W B %) £ BRE A0 2 A= o RK A b ) £
EHATIHEL
1.4 s b BAN 5By

RIS EHE R ] Excel 2016 B3k 4403, I
K H Mega 7 8 F H#E R 5 & B, dl 5T SPSS
21.0 BTG50 B, T AR A 45 SR R T3
{HEbRUEZE (meantSD) 3R/~ , SeXt Fidis #E1 7 3 A
E 7253 HT (one-way ANOVA), FXTA i k22
SRR #5417 Duncan [R 2 L, P<0.05 |3
RERRE.

2 RS0

2.1 AP R A AR TS RRE

ARSI V25 7 DX R 1) 1) 3 0 2 2 i B A
BEMEE, SMAEKK 9.0~15.0 mm, A% 0.7~
1.2 mm (B 1), WISEAE Kk 9 &)y B B iR
RFEIR, BAEGY Ty, T BRI G
BIMLT A, B SRR 62 B RS A A,
A HEZHLIN A4 A 5] B A SR A B ST o IR AT I
N1 ) A BE AT o I AR U A A 1 AR



460

P EEE A N e

i 36 4

Yos e TE, AT A AT, SR T
A 1 XTEREDE IR 5, A TR & AR
Pt . RBIRAEER T RIS, SIREIE, JoiRAY
BEf . BIREHOLN, KRERTEKILE, KA
B P S, IR R AR, SRAARSEEE, R
WIRE KB 1 S5t ng 2RSS 7 52 WK O,
PIREE, HAAZ 0.6 mm, RIREG, SHEEZ R
PO, PRERRY Beas RN 1S 3.

2.2 [P MIERT COI. NDIFl 18s rDNA
TR 7 A 1) 2 50 R

HFH Y5 Z arugamensis T 2 FF 1) 5 A 5100 —
Ik 99%. HHESRMAIEN COI. NDI 1 185 rDNA
FIEER) NJ RGE A AR (K 2) Ba: W AR K

&1

e FEEERIP

The grouper parasitic fish leeches and its cocoons
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Lumbricus terrestris (HQ691211.1)

B2 ETF COI. NDI 18s rDNA [F5I89 NJ RG LR
Fig. 2 Neighbor-joining tree based on mtDNA COI, mtDNA NDI and /8s rDNA genes
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Fig. 3 The incubation phase of Z. arugamensis
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Note: a) the larval stage; b) the adult stage; c) and d) the zygote stage; the arrows point to the parasite.
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Fig. 4 The growth phase of Z. arugamensis
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Fig. 5 The survival rate of Z. arugamensis larvae and adult in fresh water
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Fig. 6 The survival rate of Z. arugamensis in different salinities of water
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