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An effective treatment for killing a green alga (Cladophora sp.) attached to fish culture nets

KAZUHIRO HANYU

To examine effective methods for killing the green alga Cladophora sp. attached to fish culture nets, we observed

changes in the weight of Cladophora sp. for 7 days after immersion in fresh water for 1 or 2 days or after drying for 1 or

2 days. The treatments and rearing were conducted in the laboratory at 15 °C. The amount of weight loss after the

drying treatments was significantly greater than that both in the control and after immersion in fresh water. In addition,

treatment days did not affect the change in weight caused by immersion in fresh water or by drying. Our results indicate

that drying treatment for 1 day is an effective method for killing Cladophora sp.

F—U— R AERE, R RERME ATY

“HEMHBETIE, YY1, JU, rovrsoix
EQRBENFREEROBMHOHBTRMINATVS
(BARKFER, 2011), FERMOREMKIII D/ O
BIHERTEIREZHROLETH/MERERDBDOTHD (=
HIL, 2013), ZODEBMHOAEMIDAKTE
HTELNHMObO (EE T mAik) AEHIHATY
% (FEH, RERARD. AFMEGEE 1~ i1
B OBETR|EINSH, TIOVRPMEBEE W 2f)
BEEYCHFENPORBRMABENHER I NNT, RAR
T|BBEEID, TOEHE @RZ) TH2EER
BiEIhTwsb00, NUIOEFEETH> THEY
BEioTWAZ EITmA, WBRAEEBEADZ ML

ZRNGOFRRERDTHEEDH D ENS, MOK
BHEENEBWI EICHBEND 5.

20124 1 HiZ, #AEITEIA, AMBIUVRETAE
FORBERRE (Y1, 7)) TBWT, £ER@
ANORBEOFFEFENMEEL 2o/ (Fig. 1). BEHICH
EMOLAEEZA, BREICLSMOBHEEVICKDAE
BENHOMAZRENETL TWAERENSS Z &,
REIEBLSEEONMAN InFIEETHEL, M
IARIE BT S K D IR L THRERRSHENT
W3Z &, BFBIIBOEDIDICH, MICHEHMICK
£V, MAMBZEVNHETHSHZ &, MBRAITKD
BEHT LM 1 ~BH MR AKICREL THAMALT

Fig. 1. Photographs of Cladophora sp. Left: a fish culture net clogged with Cladophora sp.; right: entangled hair—thin growth of

Cladophora sp. in seawater.
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WAAS, A1 EOFETHERAL THOWMBRSEETDH
5T &, o kEENHEINE.
AMARTIIUZREEZ D RETHRT 2720, K
BRICMATHB CTHBNESICEBTE 20RO
WTREOHIIHREC T TR B2 ENARTHEL /-.

mHEEAE

20124 1 H 6 HICHAEALRT 51 A D#HE T ) O A ERIC
&L TS Z M S HERL 2. BMEOXRE
KIRIZ 15CTH o e, RIMIX, 1 5L O RKET,
DETHEEBOBEICL > TIATYEHI AT IR
7@ (FH, 1998) ERELE. KEEMEFETT
BELUZHEEKOBERSY <) > F Y Cladophora
rudolphiana WZEERL U 723, #0247 SO AT 1
~5 D LNT, BEER IsemBEIHESN
TWws (&K, 1978). Lo T, AHEORELE
F) AT TIRHBIR & BREEES—BHT,
VAT EIHEOREEMEND 2720, A%
DFEFNE > F 7 V)8 D—Fii Cladophora sp. & U7z,

FEWNMBRIZIZ 20124 1 A 6 HIZEHHLL 7= Cladophora
sp. Zffifi U7z, Cladophora sp.133 3 TEFHE O
EMEE >y THRELZE, Ak (CLF,
AHROWKIIZ LT AiRMKEZHH) TEIHREEHL,
MEBIZANTS HiE, K 15°COWKITEAK T TF ks
#Liz. TDE., ¥ gD Cladophora sp. % AHEIZEH,
10G, 60 TM/KZEZELBREAL . XiTRY SOoE L
> 8 50mL EHF 1 — 7 18 &I Cladophora sp. % 0.12
+0.02 g CEHERRB/NOHE, LLFRER) 3 DI
BUT. WAK®D Cladophora sp. \E#ERICHRITIE
5%, ZOMRTOREREZBEMEERE EHL .

IERARME, WAL RME (RKER G, #
KR, ), MEAK2%M4 (UH, 2H) OflA
BOETIF6RIFEL, BRHITRF o2 —T 352K
ERICEH O BT, WAKRBEOF 2 —TITI3MKE,
POKBIEDOF 2 — TR /K2ZE 40 mL 7 D7EK L /2.
RO F 12— TR BPAK S ANT, Cladophora
sp. DAWNE L e, Fa—TWCRHFEET, HIIEE
KETF 2 — T LTI IBEADF o — 7 % EIERITHRE
U, &l 15°C, sOCKTIRBHB = 12 R[] 112 IRp )i
BELEA FaX—F—ITNEL. NHEAKLH
DF2—T DI BHKEHEKKBHODDITIE, A
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Bk, WK 40mLICHKL . WO BDITIE, L,
Cladophora sp. DE&E (ZENEEHROEE) ZHIE
U, /K 40mL 23K L o, MEBITHEKL i
KVX, Cladophora sp. kT 5728, I XRTOF 21—
TOWKEREEL, ®OTH L WK 40mL 23K .
LEAR2HOZHEO OB UE#2HEBICIHBEE
FIRRIZHK - K U228, AR @ 2 3K - 73
KRETEHELL. O OMEEIX, HH1E#KL
T7THEREELZ, NBEp EREEPOL DFaxX—F—
ANER DL VT 60%, BHRFIREEIE 426Lux TH o /. #FK
EREKZ, BENEORVIFLOEY O VIZANT
ERATHN S KR IS CIREL A > F 2 X—F—IZ
WAL, —BERTHEBELXALEDOEZMEAL . Bk
HTRIIEERNREROWE & FRRICHEKZELREL,
BEaEmEERZREL .

BRERAMAPICBIZSIEFa—TTERLE
Cladophora sp. DEEAZIX 1 TKRD, 2 LEES B
#7 & Tukey—Kramer ZHE t#REIC K D, HEZE X
THUEGEENEABROFEEZFML 2, AEKE
135% & L7,

HEA=HEXEER-HEIRER X1

F /=, WUz Cladophora sp iZDWTIEH 2 T/K
SEFERERD, (REICKD, KOPERBRITHT S
HHROMEZFHML /=, ARKEETS% &Lk

KORFR=IGXNBEER—RUEEZOER
X2

E#&I1HBETHHEIIZEF 22— 7 D Cladophora sp.
DEAEEAZE 2y NTRXI4 RAI AW, H
FHEMFE T THROBEEZBRL, —HObHDIZDW
TRTFPHINHATTHRELE.

/R

HEEADOVFEMEMNIE &3> &4 MEKERLH,
KRR 2 HBXUHKERLI HTHo % (Fig. 2).
—7, ALBoEHR¥KRE2H, ER1IEBX
VH 2 ATHo= (Fig. 2). HHOHICBWTEER
EIIMTH2EERELENRD S NRBREEINE S
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HBETTHD (p<0.001), WIS EE WU HBDR
HEABICLBHEIZIOWTIRAEZZENREDS
Nizmot (FNFN, p=0.480, p=10.525), £=H
HBRECBOTUARSHEOR B THRENAED S
N-D, EHREHKEEE DM, BIUEEEHK
REEOMTHo7 (Fig. 2). 1 HE 2 HDKSY
AERITFNFN0.09+0.01g £0.09+0.01g THY,
NHEAROZEIRDE NN (p=10.954), §&
1A E2 BOEAMBERIINT ZKIEBROE
BRENETNEHT3 % (R/N69 %, HKT6 %) EF
¥ 74% (R/ANT2 %, K76 %) ThHol,
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Fig. 2. Changes in the weight of Cladophora sp. during the
period of rearing after the treatments. The amount of
change represents the difference in weight between the
start of the treatments and the end of rearing. Solid circles:
treatment for 1 day; open circles: treatment for 2 days;
vertical bars: 95% confidence interval. The sample size for
each circle is 3. The mean values with different letters differ
significantly from each other.

FeEFEMEE T THE L /& Cladophora sp. ¥, #t&L
EHbOTIIUNEARORGICEDS T, K1 HHLE
THHOWTRIZBWTHIEE A EOHIE THIaE D
L, Mila2f3EESHEERICORLEX D REE
THole (Fig. 3, 4. WKBREL DD TIINEHEK
DEFZHEDLST, KHEIBHETHHOWTHIZS
WTHHIAAE O, HE2EDERNED SN,
—HB DR D AR LMK D b D EZEA 2o 72 (Fig.
3, 4. F/z, BERTHBIZE >y M THANSTYD
H U 7=E# D Cladophora sp. DV %Z B THZEL -
ETh, HBRLEDORILEAKORAFITHDST,
HRICRODBIRSEN TS TWHER, WABEEIHR
KEHEO SO ABORMEICED ST, FWKITHR
DAHY, WKMPOSMOHLTHIEEAEENTND
ZEidhaholk.

ER

BWFFEIT B W T Cladophora sp \3H RSB T EIT
KU, MlENEFLIHABTHIEBHSMERD T
MiE QMG ORER, ZERAKN1IHE2 HTERNA
2, AMRTHOLEBEHETIE1IHOEETHHM
A +oHEET A ENHG M ERo . —H, WK
B THAFEMBE T T HOMBICEESHEE SN
EbO0, REHAKIBE2HOWTRIZBWTHE
FAETERAMLIIR S aho/k. TOREKELT,
BARKBREICLSHMBOBBCIOBALLEREZ, #§
BEZ TR o M 5 DA K S MERSHER
Ll EenExALGNS.

FRXTlRAR7=LDIZ, AEEMEOE A RATH & HK
1214 TW Cladophora sp. DRI L WEIN TS,
FERELTIE, ZBHEABASTRE2HOEBHTMHESBEL T
W5 =0 E NS FH Tz iZiihag < Cladophora sp. 1%
WIZENEBEZLNDN, FHFROENRR & FIRKICHE
R T b IKZE TV Cladophora sp. D#IREH 5
H#5E3, Cladophora sp. WRIFLI-M@ZHAHL T
WHZEBFEED—DEEASNSD, BEFWXDVWTIR
AMROFERID, AEHEE 1 HER (BEITZ
Cladophora sp. DK FEFEREMN T3 % LLEERB XS54
Bz SENEIMRTESEENGVZD,
%I, EFHEOTLAHCEBRARREZRFL, %
RUIZHAEFEEB G THET 20END 5,

%7z, Cladophora sp. EEGLS H#k#EAT 2010 458 H
(RO RE/KIRIL 29°C) IZHFEICHESE THHR UM
MElao/ (HEF, RERER). ZoREMN
Cladophora sp. E[f]l—fTRWHAEREHELD, F—
HMTHHH|ETH, BAKRTFTHEELEITY AT
PEEREDH S T ENAEN TS XS (Katayama
et al., 1985), ZFEHIWZ XY Cladophora sp. D ¥ 1Tt ®
RI2ZDEMENRD D, KPR TR U R0 B AR
BRICEZNES DIEA SN TRV, Lo TEFIC
HEL U 7= Cladophora sp. #RDFFEEICH L TH, I
Ko THREBRTEANES D, %, WATILEND
5THAD.
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Fig. 3. Optical micrographs of Cladophora sp. at the start of rearing. A: control; B: immersion in fresh
water for 1 day; C: drying for 1 day; scale bars: 200 g m.
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Fig. 4. Optical micrographs of Cladophora sp. at the end of rearing. A: control; B: immersion in fresh
water for 1 day; C: drying for 1 day; scale bars: 200 g m.
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INBDZ EMS, Cladophora sp. %R ERERT
5231 HEZEThiFXweEEZ s hiz,
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