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Decline of Infectivity of Oomycetes in Diluted Seawater
to the Larvae of Greasyback Shrimp Metapenaeus ensis

Koichi Izumikawa, *! Tadashi Oda,*!
Hideo Yamanoi,*!*2 and Kishio Hatai*3

Haliphthoros milfordensis and Halocrusticida banulirata (Oomycetes, Lagenidiales) isolated
from diseased greasyback shrimp larvae, Metapenaeus ensis, were examined in order to determine
the ability of zoospore formation and their infectivity to greasyback shrimp larvae in diluted sea-
water at 25°C. The numbers of zoospores released from both species in 2/3 seawater (salinity be-
tween 21.3~21.7%) were reduced to about 102 zoospores/m/ from 104 zoospores/m! in undiluted
seawater (salinity between 32.0~32.5%). Experimental infection by bath method showed that
oomycetes killed second zoea (mortality 55%) and second mysis (mortality 5.9%) but not post-lar-
val stages in undiluted seawater. In 3/4 seawater (salinity between 24.4~25.1%) oomycetes of the
two species had low infectivity to the zoea and mysis stages. Judging from these results, it was consi-
dered that using diluted seawater at the initial stage of mass producting of greasyback shrimp larvae
may be a useful preventive method against mycosis caused by the above species.
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Fig. 1. Effect of salinity on the release of zoo-
spores  from  Haliphthoros  milfordensis
NJM9632 at 25°C.

Symbols: @, undiluted seawater (salinity
32.0%); A, 3/4 seawater (24.0%); m, 2/3 sea-
water (21.3%); O, 1/2 seaeater (16.0%,)
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Fig. 2. Effect of salinity on the release of zoo-
spores  from  Halocrusticida  panulirata
NJM9633 at 25°C.

Symbols: @, undiluted seawater (salinity
32.5%); A, 3/4 seawter (24.4%); =, 2/3 sea-
water (21.7%); O, 1/2 seawater (16.3%)
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Table 1. Effects of salinity and developmental
stage on the infectivity of Haliphthoros milfor-
densis NJM9632 in greasyback shrimp

Mortality (%)

Stage
103 zoospores/mi Control

Undiluted
seawater 55.0 0
(33.0%)

Zoea 2 3/4 Seawater 0 0
(24.8%)
2/3 Seawater 0 0
(22.0%)
Undiluted
seawater 5.9 0
(33.5%)

Mysis 2  3/4 Seawater
(25.1%) 0 0
2/3 Seawater 0 0
(22.3%)
Undiluted
seawater 0 0

Postl (32.0~33.5%)

ostlarva

3/4 Seawater

L48  (540<251%) 0 0
2/3 Seawater 0 0

(21.3~22.3%)

Beakers containing 20 larvae each were exposed to zoo-
spores and mortality were observed three days after inocula-
tion; water temperature at 25°C.
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Table 2. Effects of salinity and developmental
stage on the infectivity of Halocrusticida
panulirata NJM9633 in greasyback shrimp

Mortality (%)

Stage
104 zoospores/ml Control

Undiluted
seawater 40.0 0
(33.5%0)

Zoea 2 3/4 Seawater
(25.1%) 53 0
2/3 Seawater 0 0
(22.3%)
Undiluted
seawater 20.0 0
(32.5%)

Mysis 2 3/4 Seawater
(24.4%) 0 0
2/3 Seawater 0 0
(21.7%)
Undiluted
seawater 0 0

b (33.5%)

ostlarva

3/4 Seawater
2/3 Seawater 0 0
(22.3%)

Beakers containing 20 larvae each were exposed to zoo-
spores and mortality were observed three days after inocula-
tion; water temperature at 25°C.

D, LY VIR LB KO pH REY AT 4
ECRBEHTH- I tBEIN TV,

GYIVTR, ChETIKRIVORIL=Y VIR
WETEOTShA F7U—Vi, BIVRUVRB LU
WA L B KO pH FEEES BRA LN, W
FNLHFORRIIRARTH - 70 T, FHRFITLD
BOWEDRESCRIEICERE L RTINS S S C
rant, HHIE AR WAIEDRAER (E Sk E T RICH
VTAHZENEENTE,

T, WEANOBERILER LV EBDbN A HR
BAOBEH R LR, SREIEKROESRIED
(EF 3 BICHE - CEEFREARMET L, 3/4 kBT
OFRGAETIE IV ITUGEICH L TEVRERR L,
TR, LA LFREKIEA b S5— O T
XRBHT ERIRNT EPHB L,

uh@:&#B,ﬁaLtzﬁﬁ@W%ﬁKE@?
5E§Eu,%@%%Kﬁ?%av1zwioﬂﬁﬁﬂ
ﬁT?%ﬁx%%—Aﬁ§T2B(ﬁ%ﬁ&ﬂ%%ﬁ)
itusMﬁm(ﬁﬁﬁE%%W&)*fﬁﬁﬁéﬁ

IS L DBFRTFTEETH 5 2 EBALNITIR > 7o, 83,
LHERYER T[T - VI NORFREIC W TLI Y
TUE 1/2 ek GRS BE 16% ATt Ktz A
LW otc, ZD7®, BEEERBICSWTIY
IVUYEICREARE 1/2BKCETCHRRTHI LI
BERTIHTREVWEEbNL, £, FEDOFRHEBEIL
Haliphthoros milfordensis 36 XU Halocrusticida panuliva-
ta 72T VATRER A H D, SHRMOBICERT S
BHEEICH L CAEREPRTH S PEPEBERF TS
HERDH 5B,

E: | 32

B olS % 5 2 CF & - -MILRKERBSHIER
¥ —OBRAERRECEH LT, T KR
FHEDBICH VAR DR RIEREL VA —D
WEEFHEMHEE LI LD LT ABBANMILUITHIL
Bk R IRE RS OR RM— MR CRHA LT

X 53

1) . S. Karling: Predominantly holocarpic and eucarpic sim-
ple biflagellate Phycomycetes, Strauss and Cramer,
Hirschberg, 1981, 252p.

2) EIEES, WMABERE: HPIBLE/ aRUTFIO
Bl & Gk B & 5 B S h 7 IRBREDORE LI >V BKEE,
59, 1059-1066 (1993).

3) T.P. Tharp and C. E. Bland: Biology and host range of
Haliphthoros milfordensis. Can. J. Botany, 55, 2936-2944
(1997).

4) K. Nakamura and K. Hatai: Atkinsiella dubia and its relat-
ed species. Mycoscience, 36, 431-438 (1995).

5) N. Kitancharoen and K. Hatai: A marine oomycete Atkin-
siella panulirata sp. nov. from philozoma of spiny lobster
Panulirus japonicus. Mycoscience, 36, 97-104 (1995).

6) K. Nakamura, S. Wada, K. Hatai, and T. Sugimoto:
Lagenidium myophilum infection in the coonstripe shrimp
Pandalus hypsinotus. Mycoscience, 35, 99-104 (1994).

7) K. Hatai and O. Lawhavinit: Lagenidium myophilum sp.
nov., a new parasite on adult northern shrimp (Pandalus
borealis Kroyer). Trans. Mycol. Soc. Japan, 29, 175-184
(1988).

8) M, RIREM FREL KRR ¥ MHFEF
He: /oY HFIONBLTSLGEDNY T t O A5E
ot A< ) VIR ORE. Bk, 57,51-55 (1991).

9) ZEFTH, LR, PHRREMS, WAEFH REKD
pH - X A M IEEEIEONER. B KiE, 63, 56-
63 (1997).

10) K. Hatai, W. Rhoobunjongde, and S. Wada: Haliphthoros
milfordensis isolated from gills of juvenile kuruma prawn
( Penaeus japonicus) with black gill disease. Trans. Mycol.
Soc. Japan, 33, 185-192 (1992).

11) REES, WMHABERRK : AFIBIVO/ afIHTIO
Pi & AL ORI T B U VIBOBR. B X
=% 59, 1067-1072 (1993).

* KA 5F, HWEAETR, TH m:EVIE@EEEE.mm%mﬁa&%ﬁ%.&%qw(w%L
» mEAEE, TE M, EEEE PHEZ: gy TV OMELEE. BIUEKERBRS#RS, 10, 225-236 (1995).

NI | -El ectronic Library Service



