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Bacteriological Studies on Diseases of Cultured Laver-III

Changes in bacterial population of farm-seawater and
laver, especially the detection of bacteria
associated with- laver-diseases

Yuji Funra, Takayuki ONOHARA,

Takayuki MATSUBARA and Buhei ZENITANI

An epidemiological survey on the bacteria associated with laver-diseases
was carried out with the sea water and laver fronds in Hama culture
field, Saga, during the farming of laver.

The total heterotrophic bacteria were numerously found in sea water
during the growth of laver frond and its harvest, namely from November
to December. Chitinoclasters of bacteria were already distributed on laver
buds at an early stage of cultivation. Whereas, xylan-decomposing bacteria
were detected mainly from late November to January in sea water as
well as in laver fronds.

In semi-selective isolation of bacteria associated with disease, 26 of 56
strains isolated were positive in the test of inoculation in vitro. Vibrio,
causing green rot-like disease, were isolated from some diseased fronds,
white rot, and also a healthy frond. Some strains of Agarbacterium and
Beneckea were detected and identified. Some chitinoclasters, causing frond
reddening, are not yet identified. The strains of Vibrio, Agarbacterium and
Beneckea which were associated with laver-diseases were similar or related
to the bacteria included in the phenons reported previously.

SR EHED /) BIEIREDOSRICK » TEER LAHEESN, Z0xEs R LT
%o %kammﬁﬁmﬁwm&éumm,%&%Dﬁ@%fécf,%®%®@%%m~@
W#T3,

R EAUKERERS, EERNEIRAART K BUKEE R, R T E R



62 TRRER « /NEFJR o BAIR « 4R% /Y B ORRBIEHIRT 5L

FE O RICRIRIIEEA BEL? B3 X OBERD OREMEAE U 5hic Lizhs, miSmEic
DNTEFRNEHEETEETANRED S otz, £C TH &S, BEEEMEED ok
POFRFY e XV T UNMREERIRIEE UTRY, BIERKICBY 25740 BHICET 3 BB
MIRETDNTINO~IT2EFED 3 S HFEICEH » T EENEE L HERENEOR B R AT
07’:0

ASEIF, BBMEONE, BEEAOBMLIOBRE LWEREEEO HRIco 0T §4
T 5,

2 B 7 &
JV - BKOBMERERSEE /) ERRIEEREETE/ VRGO ZRE» 5, 2¥E

/Y SEEICHRI U CHE U, KRR RSN O ESAOEE FH30cmED 54 n—

MRS A B D TRBEHCER K Uiz,

—REBFERE - FTFUSBHESKCF LS UARBEOCOREAEE BRI ERES
Wb 5O RIKE BB TRRIERR L, <0 1mlzREiicinz 2 BRERET HE
Ufco ERBREEKT2 « SEERELTHOFBERTEZRE KT ROID, BER1 45
RS TEENICER LI0EBORERKE N BERIC U,

*%ﬁ%%%%%?ﬁb%%i%ﬁj#%Vﬁiﬁ*V5Vﬁﬂﬁ%ﬁ®MﬁKMdem
2216E3EH « 0.5% %8l 5 » i’/ ZoBELL 2216E:HiE L O+ ¥ 5 v S E R B Y =2
NENER Ulc, MBEOFHII20°C, 108 MEERICTIE >/, MEEIHIEER 20=—F
BICBIFBOARKICE > TENENHBI L fz,

REFERBAROBREE FERRESHETNITHERD BRREMOER S BEEE S,
AEZEBIRE S HEERE Uice B8 omd, @K% (phenon I « IV) 13 % 7 v 4@
M, FRZEM (phenon 0Ib) & +F v o<, MR~ FroEEL LHL, TAEH-
BRERIERBILERIR N TH > £ THHE EEMEFELS FV 7V « FF V5380
B, BRI > THERSBMEAMEE L, cnbhi<y > v SREHETHNIE HEREM
B EHERE Lo T ODHEEMRIC OO T RIFEAMEIT IV, FERICEE RSN E RS
LHER U T, '

MEOMRRE « FEIIFIED I8 Uicds, Beneckea JEIC DT BauMANN 50 s
FREWC U, T-MRIZ Table 3ICRLAEHIETOMERRETTIL - /20

L B

BEJUBBCEFIFRERERRBOVICKIEER

19704l - MEREEL Y 2 CHIARE BO/KRSEO DS, 10138 $TIREICEEIT
B OHNTNIE, L, 10814« 1531CH 2 EF N AESREL, FLHEIAKSZ, B
BHRET AHINELL AN, W0ATANIESERBIIETD, ZTIRIFEBSZ TRz, KE
RO HBRITHE - TREWITH e, TDIztd, /Y OEBBSEN, HHRZIATAKEE

")f:o

121030 A LSS STURDBFLEL, H~TAICEE U, WERE BB O R D & X



RIGARZKEFHMERE 365 (1973) 63

i, hARRERRITIS b, FTaICESE SBULACSNE URFR) « IKHEHUL 72 Bk
ERL, ERpOAELTHRRT 2AEBBZ RoNE L Ko, CDd, 1ALA
TiRYABERIEL, haICATO . ViBAaRE L, 1EEREZERIC L%, TaHKEE
DRABMITEDNI, L L2 AR E EKORBEDORELDL / VO BEbNEH LS
D, 1APBIZEASEELZSHFTICKR LT,

ONEERE . BEAORFEERINET, 117 LAOBEICHENEE 720 L L, 11
Bl baRENEER L, S/, TEAKRSH S INVROREL, TS & RKPERIC
Tote TORY, 1283 AETICARD / VAEZREL, LBEMEEAZIC Uik, 128
1A 2 SAEMDRAAETIL -1,

FREESAAEICS RoNeds, WBOETHRETHER N&hote, 1 ARAICIES &
Hp CINHBEBREL, TACREEERAONLLDICEY, BREEMBEFRY BT
HBbh, 2 ATFAHCE KR UL,

1972584  HEBORFEERIERT, 1LATHOBRYICTEENEE 7. L LI0A
A SERENSBEL, 1LANEORDICERIPERICE -7, Dk, 11AKITICER
D/ VREHEL, 1:EESE

EWIC L7tk 125 8 B bl \iﬁ:m '
FADRE O ABAEFTE -7, y”‘*““f;ﬁ;;\ﬂ S
ERE B 5 5N, 1 Sl Bi-a_tz;éﬁggg -
A ERICE 3 EHEBBHIED B ¢ | e |
bNBEIICIE ot F72, LA NES I 16 §
FECHD S SNBEBREL, b S 2
~TFRCEE U, BRAEMEE 50 TE
FREZ AT b, Fh E20 65
SEHEBAHLL D 2 i
B &I LT, 0 15
BB DK EAOEI, 155 Sept.  Oct. Nov. Dec. Jan.  Feb.

CICH T I BUR L 3t Fig. 1. Changes in the temperature and chlorinity of sea

water, and occurrence of laver-diseases in Hama

R Fig 1IiCRd, KR - E5 laver farm, Saga.
DEALD S ICIFESR A & D El Management of laver farming:

: Netting for the collection of laver spores.

HI3HER LS » 708, 19704
EOF N e BREFRAICITEKROD
BB —IEEZ DT,
BEEKEATIC U OMETE
BKPOBEHOE | 1i5iE
KO- BEHIEMNETIDOSL
WHEE (Fig.2) 11, 9HIKIRE
FOFETEZ O TNED, 107iC

: Removing of nets for the reservation by freezing.
: Harvest of laver.

: Netting of reserved nets,

: Removing of all nets due to laver-disease,
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Table 1. Bacterial population of fronds obtained from Ham laver farm,
Saga during cultural season of laver.
No. of | Date of Bacterial counts / g. wet, Appearance or symptom
sample | sampling Total CB XB of sampled laver
1 Oct. 15, /70| 1.0x107 1,.0x10¢ nd Bud blight, ca. 0.5mm. About 1595 reddening.
2 17 5.1x108 3,0x104 nd ” v ,2—=3mm, »
3 * 17 3.4x107 4,8x105 nd ” "o, v oo
4 Nov. 2 3.5x105 — — Some green spots,
5 13 4.5%105 2.5x10¢ nd Growth-stopped laver after red spot.
6 28 3.2x103 nd  2.7Xx103 | Fronds, ca, 9 cm. Good growth with less dirty.
7 Dec. 14 6.5x10% 2,2%x10 1.6x10 | Fronds, 5—9 cm. Red spots slightly.
8 * 22 7.6x105 8,610 2.2x103 | White rot ? with some Chytrid spots,
9 28 1.0x107 1.8x102 1.0x104 | Red rot with whitish dirty. '
10 Jan, 9, /71| 1.3x107 1.7x102 2.1%105 | White rot ?
11 * 9 2.9%x106 1,8%x102 2,0x 104 | White rot ?
12 13 1.0x107 5,0x10¢ mc White rot ?
13 19 7.3%x103 3,0x102 mc Fronds, 3—4 cm. Good growth but slight reddish.
14 * 1 Oct, 30, /72| 5.6xX107 1,4x106 nd Bud blight, lightly.
15 * 30 2.6x106 6,0x105 nd Bud blight, intermediately.
16 * 30 7.0x107 1.2x106  nd Bud blight, seriously.
17 30 2.8x106 1,0x106 nd Healthy buds,
18 * 30 7.6x106 1,0x106  nd Healthy buds.
* : Sample obtained from the other laver farm,
CB : Chitinoclastic bacteria. XB: Xylan-decomposing bacteria. nd: not detected.
mc : Many colonies but not counted due to agar liquefaction.
Table 2, Occurrence of chitinoclaster and xylan-decomposing
bacteria in seawater of laver farm,
Chitinoclaster per ml Xylan-decomposer per ml
Month 1970—1971 1971—-1972 1972—1973 1970—1971 1971—-1972 19721973
Sept. e — T 12 17% 0o T* e
20 300 20 0
Oct. 2 210 6 30 13 240 2 0 6 0 13 0
14 500 20 50 24 200 14 0 20 0 24 0
Nov. 2 280 5 6000 7 40 2 0 5 0 7 0
13 1100 17 16 22 50 13 0 17 16 22 2
28 — 28 40
Dec. 14 160 2 20 6 5 14 many 2 1 6 1
28 60 17 900 22 30 28 3 17 120 22 3
Jan, 13 20 5 2700 9 25 13 30 5 1 9 7
29 60 19 50 22 60 29 10 19 0 22 0
Feb. 1 200 5 30 - 1 0 5 0
15 9 15 0
Mar 3 3 3 0

* Day of sampling.
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Table 3. Characteristics of bacteria, associated with laver-diseases,
© isolated semi-selectively from fronds and sea water.

Characteristics Type )
Ia Ib Ic I 111
Morphology Rod Rod Rod Rod Rod
Gram stain k — — — — —
Motility by flagella P P P P,MF P
Kovacs’ Oxidase + + - -+ +
OF test in Hugh & Leifson F F F (0] F
Pigmentation — — — 4 +
Agar liquefaction + 43/4% + 4 _
Alginate decomposition +2/3 =+ +6/7 + -
Chitin decomposition — — — — +
Sensitivities to
Polymyxin B 100 u. —+ —~ + + +
Vibriostatic agent 0/129 -+ +3/4 - +
Hydrogen sulfide production + +3/4 +5/7 —~+ +
Arginine dihydrolase — — — — -
Ammonia from peptone + -+ + —— +
Methyl red test + +3/4 + —~4 +
Voges-Proskauer test - — - — —
Acid from glucose + + + -+ +
galactose + + 4+ — —
xylose + + + — —
cellobiose + + + —~+ +
mannitol + + + —~t +
Starch hydrolysis + + +6/7 -+ +
Attack :  xylan (straw) + + +6/7 — —
mannan (Konjak) -+ + + + +
pectine -+ +3/4 +6/7 — +
cellulose — - —6/7 — —
Gelatine liquefaction + +3/4 + — =
Number of strain 3 4 7 2 1
Type of disease in vitro Green rot-like Greening Reddening
Suggested genera Vibrio Agarbacterium Beneckea

P: pdlar flagellum, MF: mixed flagella, F : fermentative and O : oxidative,
* Number of strains, positive or negative / number tested.
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Table 4. Relations between specimens of laver and isolates.

No. of Strain isolated Change in test pieces
sample and tested by inoculation
2 Chitinoclaster, 2 strains Reddening of fronds.
3 Do., 2 strains Do.
6 Vibrio, 8 strains Green rot-like deterioration.
8 Chitinoclaster, 1 strain Reddening of fronds.
9 Beneckea, 1 strain Do.
10 Vibrio, 3 strains Green rot-like deterioration.
Agarbacterium, 1 strain Greening only at periphery of test pieces.
13 Vibrio, 2 strains Green rot-like deterioration.
Agarbacterium, 1 strain Greening only at periphery of test pieces.
19%# Vibrio, 1 strain Green rot-like deterioration.

*k White rot-like fronds, Ryuo laver farm, Saga, January 21, 1971.
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