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A review on the ecology of Cladophora

LIU Xia & CHEN Yuwei
(State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P.R.China)

Abstract: Cladophora is found in a variety of marine and freshwaters worldwide and provides productivity and micro habitat for nu-
merous microorganisms and invertebrates in littoral zone. This filamentous green alga can reach nuisance levels as a result of eu-
trophication and also impedes the recovery of submerged vegetation in the lake ecological restoration. In this review, recent litera-
tures concerning its morphological and taxonomic identification, abundance and distribution, species interactions, and biological
control are summarized. Meanwhile, we discussed the future research directions in related field, which will provide some scientific
information for further studies on the ecophysiology, effective controls and removal of Cladophora.
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NI BB R EHET] , 20 2 AR A A 23 B AN 3 A 2R A IR 1 2 IR B R A, s B %
HEFZE 20N BE | sl B M g, sl i — PR, —SE 3R N & — AN BB BT i 1. RIS
AT A VA I A= A S T 5 TR 200 432 A3 v A A< 5 A T 1 BR A0 B Ty A 00 A % ] 5 A 22 R Ik
A2 4 i 8 Xt ) 240 9 T 0 A AR 5 8 e e e 0 LTS o ) 7 S0 ) AR [ 4% 5 A B A 2 B = [T 25 2
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I 3 P ol 5 R — B AR R, DR 0 2RI R 58 3% . TE N7 >4 526K van den Hoek ™ BT A4 «
JUF A RN B35 R G — A Spn il COHAE TR A i i B AR RN ), A8 BEARES A&
ol 1) T 52 T A0 22 A B k. BRI A0 MR I L R BA B8 25 52, W B 2 & A A 8 5 Van
den Hoek '™ X 13 Miifg I B BE HEAT 2 B 9%, (UA 5 MRERAE T ISR TEZS , JLAb R BRI 2% A T IR A28 . i
i KIE 3 ( Cladophora jongiorum van den Hoek ) 552 FCHI T3 ( C. montagneana Kiitz. ) 755 4N 355 A # kK
HITESARRIE , & — BT EN R Z G, ESER BE. @l =N WA X HORNIEE(C.
vagabunda van den Hoek ) FIy& NI T ( C. vadorum ( Aresch.) Kiitz.) . PRI G 95 Jd A 25738 S0 BE A o, 3K
(i H I it B (R 22, 491 4N PR AR 3 A ( Pithophoraceae ) J A1 3 & ( Pithophora)) Bk B & (Aegagropila) Fil
BT 82 8 (Arnoldiella)) F)— e AP R 5B 9 T BIEJE , (LK B 368 T A0 42 54 3 400 AN 0L Bk 5
(Aegagropilopsis ) FHIBR B R L OC R BT , AL T W IR 320 BB AL, SUMI R B I 6 3 Ak TRk 28 sl
1R 25% b SRR AR L, RO AR R AL 5510, 28 AR 9 A BAR. B T R RS S0 R i e 2 3
0T, ARSI A RRAE TR L —LeFh 2813 T NI 3 s sl Bk 8 . H 108, REMROKWI B A 24 %R 6
J& 31 Fh 11 AR 2 A R IE 1A SRR 7 A B RR 3 A4S SRrs g 2 A

Rl AN o3 7 LE W2 ORI 56 35 IR HOR W A5 B ] T 3 2R B8 e W5 vh. SR AT B A A A% R (DNA ) -
DNA 25545 AR BR 22 R E 3 ( C. sericea (Huds.) Kiitz.) 554 NITEH# (C. rupestris (L.) Kiitz.) ™| DL K%
IR 3 (C. albida (Huds.) Kitz.) 5%/ RIS D2 B35 Verma ™ LI (IR EUE 22 51X 53 T
C. crystalina (Roth.) Kiitz. 5/ RIN|F# ( C. intermedia Fosl.) MZA WL # (C. crispata( Roth.) Kiitz. ) 55 3 F.
VBT T T MR PR T RS R SE g, 45 SR s N TR] W B A ] (3 e 2 HE B 25 R L i
Bl T EARAF R RS MIET tDNA ITS M43 rbel JEH 55 FF 91, B A/N I3 (SSU) FIAZHE
R FE(LSU) ZE 3L 3 e FIAR sy, BN B H 28 R R R R R F 5k M R 2 5
DRIZH A BEFF 31, 230 2 2 R B 2320 R R T B>
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A K ) — o B 22 5 R B 3 B R Tk ) AR R PE R R A L N B B R TR T A
BETT AT ORI , (8 1Ay B 2 R T 1 — 343

A L AR P A T R TR R | R TR MR BE | R AL A O RN AR E P S AR ek B ) IR 4R
Konno' ™" A Ay [F] 1A 5t A9 6504 135 2 52 Wt 1 B8 /4 4 A T B R 32, (AR HE R 10 12006, 1 PRI B 38 ( €. wrighui-
ana Harvey ) 7EI 1 BEASHE 3 T A DL 3 b 07 T I , I8 I 6 98 PRGBS CRUNE ( self-shading ) A 4 32 21 ] W1
T Wt B 2 R T R A — 5 TR, Castenholz ™ 845 % B 25 Falls W19A Bl 5 B 1 B 25 F) M 555
E¥(C. fracta (Muller ex Vahl) Kiitz.) , 1 Tees ] i FP 3% 35 2044 I 5 GE B & 1 £ W L 3 ( C. glomerata
Kiitz.) ™. Bellis 2" % BS54 R B 36307 301760 7 ] BR5 76 BB 2800 b 6 415 T o 40 35 oo R 6 8 24
A2, H S A5 AU A E]. W E PRy A B W B, Ot S AL A 0 T RE S0 5 TR W B
{E7E Kialing 037 b &% B0, A S W0 B 36 0 3760 7B JF 17 5 0 405 R 0 o 0 R B, e 17 JLALBR 95 3 3R, SR i
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Thurman % % B3 [ IR R0 T B0 h & 10 KA 1 RIRFE T I T K AT W) B3
2.2 Jkeh h &

KB 3 6 AR AL 2 SEOK R TR RS 8 16 , MTIT S0 356 26 4 K, Whitton ™ 25658 7 9 i3 K /NS 7K e
FEXTIEZE AR A e, 45 3R R TR RIS K MR BE 4 AT, T AR B 2B R A 47 370 388 20 1 80 em/s Y 7K
AL, W 5 em/s AN, AR RE G T5 /K MR BE | 142 M AR T 7 80 em/s "R3WFE , ST 20 em/s ASHf)
37 K T R G AV PO 2 7 A R, T AN ZE 2.1 em/s, BB A RORIE N S
EIENZE 8 em/s F AR AR N (E 24 8 1 8 em/s I, G A RCR TR . BIFST S il 25 O 3 44
T, KA v T ) A B A SR SN, B SO A R R = Sy S S i il n ok A s i
HE TR BT CO, BRI A, MR T H HCOS BRI A SRS T, W63 i 22 i) S5 1 fok , ]
FIUFR YTkt W) 6 8 8 22 (7 Wk 5 A AU, TR0 R ' 388 i A0 R 3 O & SR AR, L BBk Sy < R R
(streamlining effect) . [A]BR, 24 B 25 5k i b A NI B #6249 8 3N 5, e 22 (R AR 13 X 5% & p= AR AL
RORE

IKBN e —E TR b SN KB A B 2 R B 2 8 S E . Dodds'™ & BLUA A /N S HI B F R
(B AR F W IEAHSEOC R, RACA A cka [, H - SRy Z M M F 5, R 5 IR bk w5 i 854, 2 TRITE
P PRI R AL A R NI e = B R TNV A R S B o B D 1) o B A S T 32 90 Tl 3 S G 2 B3
e JEL (15 (9 7K B 7 A7, A e R v 9 4 R R . 5 TR 32k 3 ) T RO e T s I e . BFST R W5
K e B S5 U T AL R P A i Y TR SR o R S e v R B 2 MR TR AR SR K
TR QI X A4 R 6 2 e /N T2 % KA R S — 0 T, oK R e R B L TR b B 3 i UK A
Yo, AR TFRIBERG ST E . AFE RS SRS R RGPTRAE N X2 % w2 R S5, &t
ARABZ T 22 F s o, MR HA R 22, BRI 28,

K FIXFRI BB TS K JBE —EMElER, 5 AR 255 B R IER” (T 4. S0
VPR T RIE A B A AR AR IR B B 2 M (o 2 B A R R A A K O T P
5 FE 1 B 3 A BB R A 2R 5 SR R B e AN L KAE B AT AR AR R A I T T R R
O ER BT IR R K R T M PGS B R 1 B A BT AR 1 — R T P R S
RIE R S8 AR T R AR LRI Bl 8 R K e e R DR AR S S R R 25
TE HA R IR S ANl A AR 13 m] Lo
2.3 B

I BB WA B L 2 A A B T B PR BN . Wood ™ JEUAE 85 55 AP 1 388 122 K W3 Hh 4 17D A4 4
NI, FEE Ira G IR A R, G5 R R 5 B Or 4 H OB RS E TR W B 3R d KO A 3R a2 1200 mol
CO,/ (g-h) ,BEFOGCA R R G A6 4 H YGRS N RI RS A KOGA 303 R 400 mol CO,/(g-h) ;i 7 H
B4 H YGSRIAEE W6 B 7= 2L S s8n, T B00 & R R IC. WIE 3 A28 K BRI T e e B AR B, (RS
R TR B AT I B3 (C. basiramosa) TR "5 W5 T80 0 Bl ELEA. 1IN 1A) 228 Tl
A FRBE HR A I 6 38 4 7 A M ) A R SO AL A, A i A S 3 O/ I P JoR R R JEL R A 4R R
W B4 b/a HCABL IR L B KOG A AR A WA I 0 i S IR e L i o B0

I 2L A S I 2 3 A R BB 1 55— AN B[R 6. Cook 457 of £ 91 36 3 A1 P 2 I 6 9 1R 47 RO
TR , 45 T 5 R 'Y O RS 4 25 0 0 - 0 TR I i ] Y8 A 2 T T D' 2R ko JE 2 v 9 8. DA A 2 I B
), KA Ay R ER T 25°C B 10 RS T B RIS T, DL A v sl 6 ) R R )
3R 6~7.8~9.9~10 F1 10~ 11 d, LR E¥R5E b A 45 NI 36 3 18 A Rl sh 7 7. D' R 9K 4 25 52 i M1
B WIS 70 T RSO , Hoffmann 25" 58O JE 1 8 h:16 h i, 773 BEic At T B s e .

AT R T R e TIRAK I BO6 A 1E A -6 S BREE (P-1) i 1R 7T. P-1 IR & TRk
HETHE(P) TR () TR (B) ARt A MG SO (1) LR ROEA1EH
PR ANAR R (I =Py /) SF S50 S TG I B m I SO AR 5 H T E ARG, AR A
13.4~38.4 mg C-g/(DM-h) (DM FRTH) 7 M KOG A 1R AR 5 1 AR A3 B4 T 15~ 600
pmol photon/ (m® +s) Z [i] "7 Davies 45" BF5 1 A1 e I 7 98 S 037 £ KO A3 SR B B R BLR Oy 197
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5 66 mg 0,/ (m’+h). RIEFIFBARBIHRIE#E P-1 ihk L FRERMEEF AT 0.11~0.26 mg 0,/(DM-h)/
(pmol/ (m®+s) ) 22 ] 7 Vit 43 o 3 14 G SO ek 73 ek 3% 3 8 AL 1B 6 ~ 44 umol/ (m’ +s) . %545 Lorenz
45 Higgins 457 BOBFFE 07 12 , AT FH b 28008 ik 00 W0 26 3 7 000 o 69 23 A TR

Dodds ™ S Ffitk 2% 5 B BT 6 R0 BG , IR I 25 4 CO, B 3R 5 , 205 3R W ok [ 2 4 AR RIIT i
(ORI, HOG R A R 22 57 3. Graham 257 052 OR AR 190 v I =6 386 4% 101 2 BRAG A , 45 SR 26 I 0 1
i 5°C Bt T A3 KT 35 wmols/ (m” +s) B W6 38 77 A vl 30 2 e D A ROR & A 70 i ik Tl
T G FEIE 300~ 600 wmol/ (m® +s) 2 Jil. Lester 25" BF5T T 2 HCHL I A1 2 W1 6 B 1A 25 & 2 1 7 A A
8 H, X A M 543 51 44 F1 104 ol (m” +s) |, IR Sig ik 738 4545 35 43 590 345 il 1125 pmol/ (m’ +s) .
T 188 T B G416 A TR R 8 AR I T B A 25 pumol/ (m” +s) , 12°C A1 30°C Yt AP AN,
S R BSR40 100 1 750 pmol/ (m®+s) .
2.4 BE

PR I T B A 3 A 2 A A R TR Ay o 1 O A R R T R R 3 e
B AR A KT IR AR IR 290 5°C 7Y KL 13 ~31°C b 38 T i v T4 B e U A KR
JE ,30~35°C A B I A IR T . Wong 257 BIFST tib s B KR i 23.5°C B, W B3R #ist T i
Brock 25* 5% /R KR N 27°C i, W36 A R0 e 85 5 /KRR 1) 35°C i, 3800 A X I 6 8 T il A7 4 85 ke
BAVER. Lester 25 RIFSE T %% BC I rp P45 6 38 2 2 e I & 77 S KRl 28 ~31°C. A TSR 3%
M],22~24°CKIR F AL IR B BEAET" ) %08 b 35 N 6 f I 5 U 2 (R AIE 10°C. Graham 457" JiE 52
2K ST 25CH, AT T R BB A E U TR, (8 RO B O RGP A A O 4 o 2 i, K
Aedeb e A K

AN TRT T T I 0T I v R R D DA (1) I B e ) 25 5, S [l 91 7 g o R [
JEE PRS0 5 ) 05 Xl 3 7 R T 0 38 W 52 49 PO 1 2 7 2 M [T 46 P, G Bl 2%,
ARSI 5 (il ) B R RO IE T FER VR E UL B 3 e AT k) T R s A 477
25 By

RIS 230 A e 1 s 9 A K 90 S R TR T, O 0 A A o 1) S5 4 5015 e 10 K i A 5 0 4
S Auer 251 I T B K Ak B ZR G BRI, RS T I A R AR 806 5 St ek A i
B4 RV AR P A, 2 R A Windermere 335 I 36 36 25 17 424 S R AEE 60% *°° i1 90% ). DAAE S X RUEE
Fe ok W LR RS IR B F S A /0 5 R S U R R 1 B B B M0 A e B A
g7 Gerloff 45N BFSE T W AR R 6 0 400 I 2H 21 B B 4 B 0.83% ~ 4.89% A1 0.04% ~ 0.54%.
Gordon 4 BIFE T 45 11191 6 40 M A 280 Bl 5 ek I L3 00 1.50% 1 0.05% . 4 I 2H 21 L Bl o k4
511 1.10% Fi1 0.06% Hf " | A1 2 W1 B 3 26 K AR M TH% S80I HL A K32 B, 22 R 1 0132 0 v 1 6
AL SN SR FEE R O T VR AR AR O B LI T3 v T T 0 R S A A
PETEHLAAR K , 200 PR B ek 5 R P vk 35 AR S P PR 2 48 WS/ PRI 36, SR Bk T 261

IR 35 P A A R 5 24 P B B0 ( Q) FRE PP VR 38 L 38 S5 s DDA O e s o 91 ™
A T A e R S R BB PP s e A L BB TR S2 ARl B 7. W B 0 M Y 0 K 0 QA8 A g i 1
PG T ALY 0 (H>0.16% DM i, TEAEHE KT Q, (1 ) k559 28 A 17 S 0K, i A A0 i o =
17 IHFE ™ 52 Q, {E<0.16% DM Bt , W fEs K 3t AN Ak 1 Q, (B SEABCURK 5 Q) B 0.05% ~0.06% DM it
S 24 A F/ N T, AR T2 (M52 1 2 K A A I 2 i R R QAR A6, T R = 3 0 4
SR ST FH S S LG T SEL O 20 6 A 90 0 A, S 2 2 B 200 P i B 0 P Q, fR A1
i, W) SO B TR TS 1 ( APA ) 323K , 3 2o ) 5 56 2R T 484 W o 2 K AR BB 4 45 16 (R4 Q, 1
5 APA [ R AMIX A 24 E S ERF T P IS O H-5 5 APA ELEEARC, T SE R 5T W B e 2 K W BE Y Q1
FRSERAIE, T APA E5eH85 08 . RIS/ NERL A (Qy) 15 APA (1956 2l AT #45% MI 6 3 A8 K 1 ZUR o1
SR, 5 S S S 2 I ) PR 0 RV A 0 465 R Pl e e BR AR 757 e F 1 B 3 o 2
K 0299 1.1% DM AR I8 Qg5 I FLE 1.1% DM AH ™.

SRS T 3628 K2 BRI I 71 DRI S 0. 201 35 R RIS 3 ( C. prolifera (Roth) Kiitz.) i 3% 5 H,S
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Y (P O B AE B FR A IR P PR R B R R AL, A S R B A W
e A2 2 B R B, AR R SROC K. Wong 0B 5 3 IR B A K S 0 A8 Ak 5 R D B RS 7]
G T3Ah R AR BRI B A B

3 NIEEEKEREMHBEZTTIE

B B TC I B A UM B U B B ST U Sh AR I s A R B O IR
WHTERY, ASRANE P AT A o MBS AR KR AW, B e b ol b i il sh A 1, Tir sh
RO i i 0 B R R BRI 1 AR SR O FREE R A iR R BN S RO 1
SN R REA KU ST IS i & B SR IE LT 5 5 G 38 2 25 pmol/
(m®+s) "™ IR R R A, o) S TS A AN B A A AR o SRR IR L, R T 7 A 4
BB A SRR M A Ky X A 1 T TR A0 M T A K AR R A K P A KT A
B R AR S R T A R T JEERE AL T B A AR R L 3 A 4y 2 R T R A IR
4, — BIRBEK IS SC I, RIBBE W&, 5 R A0HAR G, 43R e e i Kk e et

AL P B o A AR O TS, AR i B R T 0, 225 i S T B AT, B
TR A AR R KR B FR AR AN R A D 3K B T R SRR AR W B A T
R L B A T sh AL T TR I 2 T S5 T R A P 2R, DRI IR B e A e B e D .
LA S 2 ANV AR TR0 KT R i 0 i R (AR X AR, L PRI K A 2 T e e 1
G S DR 2R W B K AR X B T R

W B 3 e %8 A AR R FRBE R R LA KR AT 36 0.7~0.8 d 71101 i [ ARFREE P, DRLBERR0N Vs ek
AR AN P A SRS B H A SR A SR B AL AR L, B N
(1) FAE K SR AR, BB BON 55 M R0 F R L B AN B i A I S A T R i 77
E , DRS00 0 BT 5000 , 75 10 2 0 5 T4 8 s AT R T 8T T R B B RN
I E e Sk S LA PR A 45 2 TR 1 ] S B e W B M2 R S 3R 5y B8 0, AT RE IR L ey
(1 S B T K 0 R TR, SR K 3 0 PR R A RIS B i BT (4 ) B 22 (R DR TR
VIR TICT I3 5 TR 2 R BAT G B 18 A, 58T A Sk MRS S 1, AR A il

4 MERHESESRSR

4.1 IR FEIR

I 3 A A PR A A RE S AN [ 1 B ) 400 S0 R e S 48, Al 0 /K A 8 R B8 1) 2 W MR Ak 2 R 3R 3
IASETE R AL B FRER M I TR S Bk HE T R R B R R il BV E R, R
BRI P A T A K 0 ) T T 2 R e R 40 I 24 3000 F1 230 1. AR FIIH) 100 km I 2 2R 1 NI R ATE
30 d YT e 15 R, JLARZE U AL T AR AR " RIE A T R A S B R U,
TN S RS TC R IR 14 d S5, H A 0 6 R 35 R B IOH SR A Y, AR i RS SRR T
500 1 B R CE FRAR A TR R A A SR B B R TC A A T B R R, 7 d R AN
P R AR SR 1Y 50% ,30 d 5 AN S i ARl 20% AT AR AR T IR R R A0S, 14 d S 4
A A A R TC B35 704k, 30~ 35 d el i OUsb 40%

TR 2 R o T YA MR i = B2 A7 I OB e B B L A AR R AE 23 O, 23 0T €O
R K 2 ARIES A MR BRI . W R K T N £ 5 KO A VR 8 I8 B 2K e i e
FIGAAE 3o BRI TR ARSI 0 )33 10 s T L A A - T 26 34 T A /K TT A R IE 2B K
WIE S T MR B 3 L™ S — | 3l 3 9 B BRR 15T FLCOS I /KA S AR €O, , 22 J i i
PECHE A 58 3@ R A S AL B HCO, 3 58 =, il i AU B TR s e plae. BRI , 4 I 6 3
KB BRI, K TEHLRK A 28D, pH E T 5.

4.2 TEIXFR
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BB SR RO A R T L B AR RS RIS . TR U, T
HHESIT YIRS 2R NI BB MG L, R T 55 S5 R TR HEsh ik o 1128 Tt

(OB, KT B B H b N 25 S07 T8 W 5 B 6 6 BB 38 2 A 102020270 R 1 2 Y 2
W, 97% (URE Sl B T AT B AR R ORI B T 4°C TR, M 0 R A0 A ]
1L 6 A, HKARE T Akge 1" L B T 40 A7 190 bl S kg A w4 ik g T 28 14K

(2) 2. W B35 HL IR 25 95 26 =2 1] ] Al A sl R R (A8 R R A R A6 SE 4 0C R WIE 38 4 Bt
5 W A B 5 5 - 8 At st K L A T T 5 S8 2K 0 R 5 0 T A B ) 3 A
HARTIR R MG B FRE M BE | B S 5 8 R 2 g 8. b 38 TR v B M 6 11 £ B B 2 T
( Phormidium diguetti) ¥4 32403 ( Leibleinia epiphytica ( Hieronymus) Anagnostidis et Komarek ) FIif 75 % 11
#: ( Chamaesiphon incrustans ) % , &5 it 2 2SI = BE 1) 53% ~90% , Hofth i 2545 U BRIE 34 ( Cocconeis pedic-
ulus Ehr.) FIZ B3 ( Rhoicosphenia. curvata)) "™ 265 P 1) e ) 5 1 BHF A4 3 o 26 0 A 0 i 152 2
65,5 F BR A RESE AR 24 B A SRR W A 30% 56— 7 IR B 2R W kN, B AR
T B A 2 R R Y 20% 5 K R 9 B B A KRR R, B AR 0 2 R B H i = 60% P
Stevenson %' i B 25 7 B 8 L SE MM 22, 2 b R TE 8 7 A S A S50, I 3 G R S e
A AR Ko B TR VS B 1 M BN B . Dodds ™ B ST A R v K I 3 5 LB A S 35 4 R )
PR T B Rh R PSR U 107 A B IR REA 0 ) JFC B AR R B D B A T RIR. W e 5 M A 6
1G5 A A R IAE MG IR SR T, 206 IR0 SR B T 3 22 0] 1 5 e PR 55 I 6 v 5 LB A 328 =2 Il 9 A
HAEFC R U2 R s H 5%, Dudley”™ 1 Kupferberg!™ % 34 1 42 W 2 3 1) B AR S8 2454 W i R £
BENYI O 1R R o 250 1 AT AR W AR R AR i s .

TRV 114 [ SRR T A [ 0 A Fr RO 2 v T 174 49 R 4 i it 52 (IO R, [m] AT T 2 A A 25 )
M FERE  AEJRAR HERNZRRER K 2 I, S50k K N 6 S (Y IS S 3 5/ W O A Bl ) K G 2 A7 25
(] (4 35 4 BB 758 TR K TCEHESIY , (EZ VR IS 3l ) 5 £ NI B, IR s A LRI B 3R & I
BIFFE A 8 7K I o o v s e > ) K ) B R LA S

(3) TLHHESIY. W RSB S UF IR UF A M SR IR S ) 26 5 TR HESh 4R M T R 47 i 5
FREE BRI S M A AR DI 20 SR A BRI AR R T 9 B R L B O HE B
Wy s JE AR ( Gammarus fasciatus ) LKA RIS .l 1 B P9 A4 RIVRRE [ A7 28 30T , 40 R 1925 g 3 2
AR B b A B 25 REE £ 3 S I 45 S s, AR T B2 AR B 2214 2. Canale 25" A Jo¥
HESDPIXT R BB BT BE D . MBS e AR 2 B DG R R I 2% E A
FRJE LA ER BT v, 0 S A LR B4 o B R TR Y B M, i B4 R W) 3 O HL AR Sy R X 3
JIE S T SR R 2 A R BT I R T S R W A R TR T,
HE KA I T AE T B R
422 Ml &% 5 Mk £ Jb 35 H KW b 25 40 B 3 (Bangiadulcis atropurpurea ) DL M ¥ 22 3 ( Ulothrix
zonata) 3 HBAEHT R B BT A S Ml — B0 TR B IS 20 1 R R L R R 2R A
i, B A TG R85 T BRIt T R A A ) SR G 2 3 (G T A B iR O T 52 77 R A 24 M A 9 A
IRV FEAE 1. Sheath 251 %% AR A6 19 2 36 26 BUAT B v I B 988 i 92% , %4 483 ( Chara vulgaris )
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BRE/INT 1% . SEBE MR 5 BT 2N RSO0 A, 5 NI BB B2 [ 3e 4, (BRI AR R AL IR A A, 3
AR ARAR TR 245 KU 6 3 T I 0 M A Q. 2 3 o 388 R A0 3 PR 55 LA 38 3% 4 1k, Higgins 4517 %% BLATHA)
N2 KW ) 8 R A 3 T K AR K AR K AR o) 80 T T, 7K 2 22 R AR P B 3 7E NI B AR 2 Bl XL
TR B INGR , 7K G L2 AR A (B B 2 R 4085, 7 M A= W 5 0 3 7 A

D % il R PRV o LA 5 A A A, VR PR AR W 38 v S8 35 R A1 B £ 8 ( Fucus wesiculosus L) #ljFEAK
R Lavery 251 5 % BN B8 76 BRI B 8 971k Peel-Harvey ] WY 7 0034, b i s A
SR OFOK XS S HUR DT ZR I, ROGG 1R ™ AR B SR IR K XS 43 e A A 28 1R K XK T,
X FABESE P AR T OGN 1978 45 Peel-Harvey i 142 XU J3 B8 T R EBRK X R B3, LAY R I
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MB35 B I A TR G AR, TR0 T /K T I 3 90 B S D0 S R0 AR B R B Y, 9820 1 W1
SR T R PR TRV 22 R 38 4 B O rh A 3R 3k A5 1 A K RE B AT R P R R0 T Spencer
28 SRR S S I P R B A K, BERE SR K T OE IR, A A TR B R K. I g e i R 2
FATESLA DGR, BEIE s W B SR T A2 SR RCER A5 , 13 [P 80 B A G R AR e i Y [ R0 B IR T Bk
# (Nodularia spumigena’) ET WS SR, 5 EEAKAE b g 0] P RCUR I , W6 38 4y ik b W B 1
A B 25 BE A A R B IR M B B AT R 8 ( Nostoc parmelioides Kiitzing ) L K 15 [ %0 5 4 9 34
Iy B 51 8034 ( Epithemia sorex ) 27
423 Ml H G A LMY NIF B S MEE 7 E %5 IR F 3¢ (Potamogeton pectinatus L.) Fl 7 25 ( Phragmites
australis (Lav.) Trin. ex Stevd ) %7K A= AE4) b, BRI B 8ELE A 2 265 e V36 n 53 Hr e, 36125 F I 6 28 4%
BRI H — PR R K T PEAL S A 2 254l RO . Ozimek 26112 %% BT S5 R 6 3 10 6 9 3
g, BEA AN T AR B ( Elodea canadensis) FVE A IR 32044, HAE S pH AR CO, T8, W B3 gE 58 22 I
TR R
424 MIEFE S W& WO WG AN SRR A b BE B 20 UL ( Dreissena polymorpha ) 1 5E B i UL ( D.
bugensis) ()5 LA, 5 I 385 58 1K 2 R 1 2 2 6 > R SR B DR A < 55—, B S0 DL RIBE
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B R AR 22, FLA BN 25 2R 0 00 T R PSS b3S 0. 53 A, 6 S h B A 2t 9 1 0 2 425 ) R T AR
RN B G TR R B R B 0, 3K R R N R Y A R R AR A
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HIRTSE, BAR B F 3 )R 25 00 2l 35 £ I 36 8, B 42 100 Ui U 6 988 0 R R K3 4 /K & ( Tachidius
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RS B ST E I E] 19908, X FERESE AT 7 RGEWEST, 3 R BL T KITE3E H A 3 AP [ROBT T s A, JE
W= % ( Cladophora pachydermum ( Kjellmann) Brand) | Iif$ [ B2 {1 3 ( Pithophora kewensis Wittrock ) 01 D1 A= ] {5
# (Arnoldiella conchophila Miller) . B4y T/ M2 10 & J& , XA IH 457 S SSU M1 LSU rDNA J¥ 5144 £ 1)
RELEW, EHEE T WAL N 4 PRNIE B HB1209, HB1304 , TS1304 L)L & HBI1416 (43 2598, Bk
T UHEPER AR, WIS RIS T2 05 T AT T 026 e R G0 % & #WF5E , [IN Xt [/ bR DNA 4608
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KT A RG22 )y T RRITSY , EEAE P ERI B WG IR B Frdh ) CO, SR PR R 5 U 1 2
PRUARE. FRAEaE T RS T O MR SR B AU I X SER I B 3 ( Cladophora oligoclona) M KA SR , 45 5L i
ANARRS T B B, R X NI B AR K TE R, Hm GIRAF TRIE B A K. 5 X538 (Amphiroa sp.) 1
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Sascicularis) 7E K A RE G G1E AR £k, 5250 3R W K n] 5 R SR A W B 3O & 1 AR, (DL & 4%
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SEMEF S R B IR Al B 35 A R U6 8 RE A A 28042 2 R O ML 1 A AT -6 s WAV A WL,
T 8 O SR P S s P e P RIS ISl T I Ak AT ML 7= 2 R T ™ . 91 8 9 T 22 3o 8 e K 5
TUKAE YA M W], 78 22 ARG R i T v, ARV i 4 pHL (B K R OGBRK DGR LB REAR , 15
TN TP FIE AR BRI 5 L T), FLBA R NI 5 S O M e, PR s AR DR AR s, S i 2k ™ 1) B SR 4™ e T
e ST T Y R YL 9t 9 P SR R R 4 R e HG O3 AT RR AR, SRR N R L N s R L R I
( Cladophora insignis) 22 R 76 P2 T T M 6 o AN, T 74 = DA SE A 6 R IR 3R, AR R AE K & 2
VA 555 P 25 AN 22 MU B o DL A, 2 B ZR AR S SR B .
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