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L) EEEIRA, XS R 5 R R
MOy R IRAA 5 Y ( Gps) *ugﬁ?ﬁi?ﬁﬂ( ﬁps) . CGps i
KR A AT KN LT KRR i, 2 384 2, BT/ B
RZEARL mg/L B ASN, HAR o BT L,
AR 2R3 15 1 B2 (RS TR B BE P hormidium sp) 5
15 Y SIURL 45 6 T8 BB 0 IR TR T K, 188 A2 2R N
BRI L amp rocystis: YW Sp irillum  WWBL B T hiop hysa 55— 235
FHRI2E: Bps UK PR BII5 KN (124 200~500 m 4k, 15 K 57 4
FROR, ™ BT B AR ek €0 R S A exps TR UK (R
AEGE, FERGRA, (UR IR UE R AL & W R BERFRR L —, 3%
JZHRERERE, K22 WL BRI SR
TR BER A MREH 2L B Lyngbya contorias 55 40 BT ¥
Oscillatoria tenuis» YUTERE # Phormidium foveolarum, 41
JE B Pho- Tenue, 5 [R 82 € B Spirulina jenneri> 17 HE B
Arthrospira sp» LRI BE Chlorogonium elongalum, /) & ¥ ¥
Stigeoclonium tenue: FLJEHREE Euglena piscif ormis, I SHAR EE
Eug- proxyma, BUE ¥R BE Phacus pyrum &,

2) EEIFRA, §EIRBUK IR AT AR EE Y 2253
RN EEFRTY (ams) M — & E A B Gms) , Gms K
RS RO B NI S B FER R R, BRI AR
SR ZMAGE 7K HP A R AN A ) R A A I R A Y i 2 T A 7K R
SR DB TR, DUIE B gase 5 e 5 R B R R R &
R B A HLREE A canthosp haera zachariasis 5 F % /NER
B Chlorella pyrenoidosa, 53 /NKEE Chl- vulgaris, BN
W Chod atella cilliata, VORI TRERSE Cho - Quadriseta, 2503
Coelastrum sp haericum, 153 Crucigenia apiculata, HIE ¥
K irchneriella lunaris: V9 B3 Tetrastrum hastif erum, VOEEEE
Treuf aria triapp endiculata 55 , HHICH) K BEHE R PP KR
2 B A nabaena f los-aquae, SRTEERREEA na- spiroides, P ER
T Bl % A nabaenop sis arnoldii» /K W 22 ¥ Ap hanizomenon
Slos~aquae, F % {8 3K B Chroococcus tenax» J& X I 3K ¥
Coelosp haerium kuetzingia, £t K W £F 4E B Dactylococeap sis
acicularis, WX EREE Gomp hosp haeria lacustris, 4l/NF- 24 8
Merismaop edia minima» /N T35 Mer- tenuissima, #5514
B Microcystis aeruginosa, KT FEEE Mic- flos-aquae, [
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EHI ¥ Oscillatoria agardhii, PITEERBEOsc- A mp hibian % I
Hh, WEUREEEE Cryptomonas erosa, WIEFEHE Cry - ovata, MLZL
¥ Euglena sanguinea, B OB B Eug- viridis, fi F 3%
Ceratium hirundinella %¥) ems BUKIR B FE R BEK,

B oms UK U B AT LA G FEE AR R L R MR 450 A
FERIME AL T ooms BUK AR, T AR R TP A BB —— BATE
Asterionella formosa, 3 %t B Caloneis sp - » Je /N B B
Cyclotella meneghiniana, ¥¥EW B Cymatop leura solear 1%
B Gomp honema sp - » WATELHE Gyrosigma kuetzingii» BB H
HEIEWEM elosira granulata, /NMFTEEEN avicula minima, 22T
B Nitzschia sigmar R8T B Stauronei acuta, I 9 AT ¥
Synedra acus % LR EE—— BRIV L YL ¥ Ankistrodesmus
angustus, 9k & 4 4 B Ank- falcatus, I ¥ K B
Chlamydomonas ovalis, IKIZERBKBE Chlorococcum inf usionum
B HT A BEClosterium acerosum, WAEI I FEEE Oocystis ellip tica
WA INEEEE Ooc- borgeir 1FEKBE Planktosp haeria gelotinosa
92 ZUMHBE S cened esmus acuminatus, Jo'HWEE Sce- Cavinatus.
5 I #S chroederia setigera, NIEVU f ET etraedron enorme
ML2BE Ulothrix tenerrima; WBE — — MITRAIKBEEAp hanocap sa
delicatissima, 10 ¥ 22 % Lyngbya limnetia, E. Bl ¥
Oscillatoria Princeps %,

3) B AN Pms) KU IR A RS T R E LB
Ko B R BRI R P in Bk, THR WM
LREEANIR B X KR 2P, FIRHHE R B : &£
BB A ctinastrum hantzschii» W B3 Cladop hora sp - » BLHT A
B Closteriopsis longissima, W& W %  Dictyosp haerium
ehrenbergianum, % 3K ¥ FEudorina elegans, K M ¥
Hydrodictyon reticulatum, {1 8 Micractinium p usillum, %
LG Micrasterias sp - » S23KBE Pandorina morum, FLELE
B Pediastrum boryanum, 5B P hacotus lenticularis, Z A
Polytoma uvella, ZEMEBE Pyrobotrys quaternarium, VUi
Scenedesmus guadricauda, £F 4 A % B Selenastrum gracile,
Bk %% B Sphaerocystis schroeter, Y& W ¥X ¥ Spirotaenia
condensata, ZF 41 f3 B BXHE Staurastrum gracile, 758 AR 8
B Sta- senarium, FETN H BE Volvox aurens, X H ¥ Vol
globator, 1A ML TH WS B Microcoleus paludosus, 15T & Bk 3
N ostoc p unctif orme i[5 SN JEHE Cocconeis p lacentula> B KAk
T Cymbella turgida, 55 HEBE Diatoma vulgare, FEEATHE
Fragilaria cap ucina, ¥R T3 Meridion circulare, FHH: X
% B Surirella rubusta JRTG W ZE B Sur- Ovata, BRIBRE
Euglena acus, 5 i¥REE Phacus caudatus 55,

4) FEEIRM(0s) . KEIEHG AH S EAT, HREA,
B AR IE R 1B S AR IR, 2H X 2R 7K R i T2 B
DB K G PR MAEEE W W Mos FORBELRA . &%
Chromulina sp - » E3E Chrysococcus sp - » HEFEBE Dinobryon
sp-r B BB Synura urella, 223K ¥ 22 ¥ Tribonema
bombycium, L LB Rhodomonas sp -» PG B H ildenbrandia
sp-» TR AT 3L Lemanea sinica, P % WM 52 % A chnanthes
crenulata, HTC5E4ETE Eunotia lunaris, AL 77 PS8 Pinnularia
borealis, ST PILLPE Pin- gibba, W EBE M icrasterias sp - »
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WU T Tetrasp ora gelatinosas MAZLEE Ulothrix aequalis
K B AT B Ap hanothece stagnina %5,

EAHAZ, DL E&ZAUKIRA R FhZe s, ¥HE 5
MRS, B P o ms AR RFRI S L LS YRR TS5 HE
P NFE &ms A1 Pms UK IR 2 8], e b 22 80P 0] 4 B o
ms K Pms RUK PR A ge 5] 4o HETRBE WEEBES o5 Al
6 R PR AT FE Bms UK PR B, AT, /NEREE A | MR |
PRI | I PR A SR B A P T S X A K B A S Y MR
T AT Z2 PP B AY 2K R o SR B T E A ST G R
PN K5 ARG AN E FRALN, 85 & BN 23
12 JREKEND

BARREMIT AN EY —FE FECN.P.K.CaMg.S
HFZFMEFRITE, L NFe B.Mn . Zn Co Cu.Mo ,Si %R
BITTRA RRYERF IERW 0B AT SRR, A EKEEY
AL R R EUR, X B R BB M BUIEER B0 H Y BT E R
TCHEFLN PORREIR, RN P AR, B KB Z
FUBRH AN P T EE, X5 EEIFER /%
HILFTER BB R S ( Eutrophication) » & A EEIEKE
(Algal-bloom) » F-EK B TR, V5 YL N, /K A V5 1A,
I TEVT A I K BURIE FRARGLAT KR o 478 F5 1A B 52
ST AN 4 3 P E A 8 28 A A< 18 0 A i e i )
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L N

L) AL BE No- 1 5%F BEAH HE» e 281 s KA AB A 3 Fha]
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K& FE R FEREREM EASGIREERN: o
N B SRR AT RE A AE R S AR K B S IR PR IA T,
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Table ] A setting for algae growth potential test
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2) AL FENo- 2 HNo- L AL, B2 B KA KA A AT RE: <
No- L8 = No- 1, 2 IR BIE LY A B RS B e A KA
R R IR T No- L 9B L, MU A B B
PEM BOR B2 HE A A,

3)ALFENo-3, No-4 FiNo- 5 435 55X BEAR EE, it — 24
SEBIER ERREIPEE FROTR RN 2P, O HHRE,

4) AL No- 6 MBS AR, BR BV R T X, iR
TSI DA DA JEUK HR AT BE AT A X 8 2 A K A B ALY Y
P, X — i, AE L B AE AT DASRIIE . AR EEAE Y
DR 7535 7T 2 5 SCHR (9]
13 BEREKESREHE

BRAERKBENREA S, M58 5 B
A4 A T T 2% BT O B, 3R K AN S IR B PRI B BT 9 o 38
RN EE YR SRR & RS, AR REA R
bR, S F ARV, JB T FEAT B2 & HORAE DAL, K&
R GORIER I, S A B 2 52 5K IR B R R L R IEAH
SAERT T, B B 380 9 AR 0 S YRR EL A A
HATREREZ R FEER G, 57 e i,
R 2 PI%E T E P AMESC SR T R I B A K R
PEATHE bR BTN FRUE,
1 4 MEZEMERSEEENK

B P IE SRR AR HUR IR E ARV K B i
A ARSI 4 B, T 2 LA T8 SIS 200 0 5 56 R 30 4 A 1) 22 4K Ty B AR
HRIEVEANT KRB 15 ReRE . SOk b 6 TR 22 6 SRR 2
HitsH

Shannon-Weaver #6%: H =~ Z( ni/N) «logz(ni/N)

M argalef T6%1 D=(S—1)/laN
Gleason TH%4 . D =S/InN
Cdum 8% D =5 /1000 A~k

Kb S OAFREL N IR HF R AR K e S B
AR PP bR BB, K T B g
A TR 28 2 R 48 R g, OB T g AR ., AR PO, K
JROBRAT 5 T 24 7K PR 32 B9 et U 2T 2% SRR L
PN, BETR AT AT L, TR e MEAR 22, UK BIC T e  ANE SR A Y
FABEAIZE & VPRI T 2O Ui AL 7 T B4 2 RE VR 18 Bt T 27
EONTE R, ANFE 2PV RS A B ™, i, &
WHEN B2 S HEPEAR RO KR, 2= /08 2 Fhali2 Fh)
ER TR BTG LAB R PRI 45 R I E 1 B LR 5 4

BK) R R P EE S5 M 3E— 20 404K, FRAK G BT K IR 1Y
BRI, H 08 K = (] T gk T ok
BT R PR BB R K RS e, 5
P, RECE B TRECS SRR RO M A LR (H
P PR 45 R, K IR,

PA_EA N ZE WL 77 T % 7K AR B 78 TR A B R AR A I 1R
TR ELRR HE AT E SR SR AT R AR ©
BEF AR AR 7 R T Y EY YA
BRSNS AL N SV RN~ 3 T a:0F
KA I BT —ASE A B 6 P WA e E SRR gt
. X RAK S BORR B b5 4, LA TR X,

! HREERUNEEERE

AR AR EER B AR, Tz TR s s |
gk, —HNREE R HEREFA ) F80KE
BUE R, DhREOR , KA R LA 2) S KR 50, K&
DAY R T AL 9 i 2t 8, 2 4R i e DR 0 B T K T S 02 JRR e ol T
REIKINT B HERRE A2, 7oA B Ry BB R, (A
SRMEZIGYR3) FEORKEEAK AR & i R EE %,
KPS TR AT TOKEE TR 4) BIR KRR K™ 5
TR 18 £ 28 BT UR /UK ( Size miniature of fishes resources) A&
W) Z FEVE TSR A0 K™ it 1 SR B 52 21 7 B, B AR AT
RS 0) MUK AR WK, BRI AIE IR 75 S 4 B
RS N K AR A ) R TR A — > SspH {H =102 FIIRCO:
A EREE, (K AE R RO CO2 Y AT A1 FIPEREAR Ot & 1 2 R
PABOK R B B 68 710055 it fobh, e &35 22 m 1) A28
SR RR, OB TE S FH A A 2, R, XA E E R iG
B RZ P E,

11 FEFUAEPREN P HEHEERR

REHFRE TN, $RE E R K EEEZR AN,
PAEFEFRIL S REY TMEA SN A S, 2 MK
T 5 T BT TR RO IR AR Hh K R A A R
TR IR S S5 44 B RIT ¥ T8 @k A\ LA it Y DALY, i 2
AEE o PR KR o A 8 R BRI BRI BB R R AR, 2F
LS AR, B A/ A kLA SRS TR AR A SN FIRS YU
BRI R T AT TR 2 A SRR, IO X
N P WAL B EOR, g2 0 T BT AL e 20,
TG VRSN B 2 2R A5 2 0t 24 AR B2 B

R WHEFERFNHORLENFERSTE

Table 2 Algal biological index and standards for evaluation of lake trophic status

. _ PR bR
PR FE R PR PR PR e s p— =
R I YT e =TS PR BER W & B 5
MR (g -m ™2 - d 7)) <05 05 06~05 11~30 31~50 51~75 7 6~10 0
KW (mg - 17 <01 <10 <30 <50 <70 <100 =10 0
HGZ/( L7 <05 <10 <50 <250 <50 0 < 500 =500
g /(X 10P . 7Y <05 <10 1~9 10~40 41~80 81~99 =100
[EdiEsag ) P e R WP SR REEE BOE WEBE TEUE SR R
SRR 5 (W) > A(EETE) . >3 (B, <3 (afym)
ZHYEH >3 (RETIEYY) , L~3(Fi5Hy , 0~1 (FEi5Hy
KL AR <10 (45, 10~2 9 (b5, =3 0 (BEHEH
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IR, AR AR T RS ORI A Rl (863 1
R F IR 15 QeI i KR B HOAR 578 Y8 TR I H o i
AR, EEFFE L RO AR B BIFR  HE KR N (P
B RIS FAC R, 5 20 fikag 50 AR H Y e B AR
B 60 SRR (Y i R E SR 0 SRR SR TE PR 2 M
80 AEARAHT Y [ E AL ME S BOAR SFEA L, BB R N AR B A 5
TR B BN, AREFIN B UEE BT E AN
i, 2 2% I8 R AR S I 3 AR B TR N 25 /NI
GERRW], TEHERN R 40 /L (B TE) i 25 L/d D5 3000
Lux R EE13~18 CHYS&F A HELS d, KM #E( Hydrodictyon
reticulatum) IR W 2SI TP PO:-P TN A1 NHi-N # H $%;
a3 72 mg/L, 1 64 mg/1,6 17 mg/L F10 72 mg/
L LR 45 82%,40 52%,49 08% Fi157 37% ;
W ¥ ( Cladop hora oligoclona) X M. R Fi i H ¥k /0 & 43 5
H4 9 mg/L.3 53 mg/L.4 80 mg/L MO 32 mg/L, FH%
Be2&55 64%,49 01%,39 16% fn28 15% ) 55 K& 140
L RS A AT 7R I, 76 5d AL ER I, TN (TP & & 737
Hi(36 9720 26) mg/L A2 88%0 02) mg/L bz (1 44
20 09 mg/L M0 07£0 01) mg/L, AL H BRI N P
A YT 2R 4y )ik 1 84 g/(m” - d) A0 15 g/(m” + d), E
2533 i k96 % F198 % , B 1 By W, , KEYLLKE A BERT5 K
HIN P IR BA RS EARMERE, HRERATR,
T HAEWIA & B IR B KRR,
22 EERWABERHRERR

W E B FRAL R B A MR B 3 28 UK " FK AR
I, ZERK AP A B R AR E BRI B ) — B
7] o T R RS Y SR T AR S N R R R A WL R O
FBOKAH A A R R B (4 S0k, BV a2 R sl A 3, K
HH IR 255 B ORI BOR R 1 gt o S T K B8 R A
SReIK T BUK K SR A AR Y K B e SR A M 4, SE 2 R 2
THERFLBIT 7 A2 1 SR A QIR 188 70 R AT 1 AR 88 7 iR AR R
KAk & Z [E A Shar 2 A AL, AR SE T 2 TIRREE T2,
HATE NN 8 2 SR BRI R E T2 RBCE: A
—— KB E LY SRR U R L
PR B ML B DERR I T2 AL (SRR B A
2550, mERIRER B & 250, TR R 2 & 255 Ak S AL A 5
PR T2, s R R A K K R R R T BB
JH G BEAT s RIS 0 55 NG Aok 2 28 A 25 A RS 37 D A= 0 s I
PRIREE, IRTRATHR A5 B O UR BRI T 3K 84% ~93% 1)
VEF IR T — R BUBR 0] — — Rt AL AL
BRI R M E AR BRI R AAR & M R BUERUR, 45
KRR TE2S mg/L WKL 5 FE 12 h, AE20 mg /L VR 2%
# 36 h, Bl EE 2Ky 100% FE T 43K BE P 30 7E 5~ 15 mg/L
A, BE 2SN DB T 43 3 IR R 5 B T 4 S0E K A A TV R A 6
M EF NF 1 ppm B9 B, X il e 28 B A bR 4
FOV A7 SRR A B AR B B O i AR R A Ak AR
I 5 BF 5 1 A T N AR 8 o 388 7 R I 98 5 A 1 AR 408 T A
MM POK DA 5% it — B3t e,
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FEN P Y B K BB HE N T 38 1 Ay B WA B B SRR ¢
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I JR AR A2 B KAL) LA SR o 7K PR AR B i 11 1 BE ) 5 A0 BER 5
T i B AT DA PR IR B A VR L A L8 A
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Study on the evaluation and treatment of lake
eutrophication by means of algae biology

KUANG Qi-jun's MA Pei-ming'”, HU Zheng-yu'
ZHOU Guang'jie1 ?

(1 Institute of Hydrobiology, The Chinese Academy of
Sciences, Wuhan 430072, China; 2 Graduate School, The
Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The present paper aims to introduce the authors’
research on the method of evaluation and treatment of lake
eutrophication by means of algae biology- As a matter of

with the lake

is still getting more and more

fact fast industrialization tendency:
eutrophication in China
exacerbated for a number of reasons, both human activities
and natural factors- Luckily, algae is one of the important
organisms in lake eco-systems whose growth is favorable for
metabolism and species constitution- In the paper: the
authors give a general outline on the application of algae in
biological assessment on lake trophic status with detailed
information about the indicator of algae in the water bodies of
hypertrophications eutrophication: mesotrophication and
olipotrophication- In additions an example for giving an algal
growth potential test> and the corresponding AGP test
results- In addition, the authors have also discussed some
algal species diversity and synthesis indexes as well as their
evaluated standards- In order to figure out the key problems
lake

eutrophication, a brief introduction about the recent progress

on nutrients excess and algal overgrown in
on the study of nutrients and algae removal, whose research
results about the research field conducted by the authors are
also given- In order to protect our lakes against the
eutrophication, it is important to draw up a more detailed
and functional management rules and regulations on water
resources, to strengthen the ecological environment
protection of valleys and water areas, and to prohibit strictly
the discharge of the wastewater with high concentration of
phosphorus and nitrogenous compounds into water bodies-

lake

eutrophication; saprobic indicator; nutrients
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