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AXMET 1993 4F 5 4.7 AR 10 ATERE—EHERA RN BEHIYESERE
BRASKFHEXROAERREE. NARHIYRELHNSAER BRERER,
R B ARk, MRKRAE S, AW R, SRR d HRHR) MZI RS B (PFU R4
S BB SR RHE ) VR4 T I — 1 PSR AR Y5 BB BE A AR RE. 5 IR Margalef ZHHE
¥ d ERZELTEE, AT —E ERAN RN MRS RARGEFNFR. SOHPR
IR IS S, SRERFTH B RECR, E A HRAK RS T REREMEN

XA B, KR, A,

RS ERKESRETREERENEA. —TEENARTXAKARYE+
AR EERY, KRG EN AL EBRREER R ERRSKEEYH I
MEE, B—FE, Bz SKERRXRETY, KPR LOFETFHEL LR,
FEMEEXGHEREARH - EBOSYR, ERHEE L RIET KERLR HE
. EILRN R 2N s Y B 40 S5 T RE A AS 4k W A0 PR T 3R BT S R B B
Ak, BATE RS BN R TSR Y,

FRHAK 62km, FREET T ERRKBEMAERERERXEERLZ—. 504K,
FHAERK, KEERE, KEER, KESHY KR, RAFRLFALXH&RGEHR. 8
60 SER LI, M TREBX N TR R B, T EAMAEESKEERZEERM. 15K
A EEHEA AR, RIS KERRERD, A RERRE. 1975
FERFRELHSRAE TR, BT ENSKE, KBS TILEKELT 5 TEHAAE
WIGKE, KKEB TR ERAH. EREE AR EREBAKR/NNEG TIEK
B R A QPETE. KESHT SO R0, R A BORA B ST, R R AT
R EXFE BARERHNBmE, KRS IHBRGER D).

+ RTHIE LRI FEM SR E L BRI R, RN PEA LR AL EAELTH FREI AR,
FHMERREBBRER. REK. RILASEHEY, 7E5L— 3Bl
1994 48 A 18 HWP; 1995 12 A 7 RBHE,
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21 WAEA—AXRERERELGETKRS HS8(1993)

Tab.l Parameters of water quality in Fuhe Stream—~Baiyangdian Lake (unit:ppm)
¥ Station
HE Ttoms By =M s RO EX & RO EE
A oil 094 | o4 0.24 0.18 0.18 0.05
ERE DO - ] 0.4 3.4 3.8 4.8 5.6
fLEHEEE COD(, 200 200 45.0 46.4 57.4 40.0
BB T-P 1.14 1.75 0.29 0.45 0.087 0.013
#&A NH-N 19.6 19.8 1.54 1.87 0.64 0.36

EEHIT 1993 4 5 H.7 A 10 AXM R —BH S I S%04E SFHIE R
HkEEBMHEXRET THESEMNAESR, KEZBHRKE T RARTE
Y LA 184 (PR AR IE A i, MBI A Y B RO, BRI 4 EEX
f6) MIBES B (PFU JRA=3h¥Y) 24h KRR L) BRI O A — B IR IS5 R E A
HRBCREE, U BN a RS R ERMERE FOaRRKESRESH 5E
BB A E AR B A S A Y2 05 T RO K 3R '

1 #MRS5H*

L1 REWNKIEE FHAEME, AW EIRES. ZMBAARER (1,2 35); PR
REPEMEKE OB (3,4 3); AT IR EREFLARERY (5,6 3), HPF=1%
FMECS EMEOHRER (1)

1 HE—BHERENYRELSHE

Fig.1 Sketch of sampling stations in Fuhe Stream—Bai)"angdian Lake
| W 2 M3 KAE 4 RBO: S IRHE 6 THE
12 HRRESHE AL BEXMBRNEHERERM 25 SBRAEYRNEE R
BRE. RESYHBEEMA PFU (Polyurethane Foam unit— 3% & B #o 5k ¥k H) 75
%, TRHTRAI PFU A TEFREME K Scm &, FLRA%H 100—150um.
HAER 5% 6.5x 7.5mm BI/MRIER REEHK T4 40cm 4B H: 4 3 PFU. Bi/G 24h 5
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REHS. FRARGENSEEETRERHITHEEREEE.
EREEMFEEIYE 10L KWL R Soml; 55 R 1L KEEARIS ULIE 24h, ST R 1kE
30ml EBHM.
1.3 HEityaEyEtE PRavaESNE TR, EREEREN, B2
/NEE (Subsample) 9 7 s AETH . HAKRPRE BRENERBAFTRHENERN
100ml W EEdt, RS RAE AT O REREK Sml, AR R HESP, 83 A
BT, ERUBRENEB RGBS ERPOHBE. BRI R RE: BB
1ml & EA 1ml FHHERLE 10 x 10 WECKFE T RS, BRITEARBRE RS0
ERP R R, EYRHHHE, R ERBEEARETEREEDR, PEHY
REEE—AEREB TR, BEKREBHEE, ‘ '
1.4 SEEREATN AR d EHKTTERR Margalef AR

_ S—1
log N

XED=ZHEEREGS=FEE N=FHK. |EVREZFARLEIEHENERT
58z, AT RKENKRSBE. 1, 25 Shannon—Weaner ZH R (H)
AXRBE, FREBHFREE.

2 GRS

2.1 FhAEARFS HIFE

Hid 5 AH.7 AM 10 BA=ZKREAE, FR— E#E#&itﬂﬂ%m% 129 7. H
LA 24 B, B 16 25, R 26 F, [RAE3hY 63 #,

R AR F SRS BRI EAR S ARENERE TS HBHN, XIHEREE
HKEHEAFETHXEK, B2 THENRENBE TREIGERE, KREE, BRES
H% 0F 0.4mg/ L, M IFWesh P K H RAFE R0, XN RENNO R EE
RUEBERGHE IHEE ROKkE. FERAR, B A . NERBMAPRNE,
JRAE ShH M K4y — Lo B RS, I S i, R, R R S SE, E BB E ER
SR UEDX B EYRA RSN MERR HXTEE), R XPIE R KD R
BHATE, MBREMERMME. RRBOFENRESGE, KREFSE, KikhBETERE
BWEMRRE., FHENYRHREEHEREMNEL, FRENYHRBBRIIUHERME
RES, —HIHRMREAKE. REFYFEZEIEUBSHAEMFELN T ERFHE
I, HANER, ENAAHENERNFHREE. —BORR, ARG R EESES, 0
RHB B Z WA B RN E, N el #E7R HK K (GREERE, mEHER) L
EIRA, BOR A, BT W EREMBAE, f T3 5 R BT B 5 R A o
7, Iz 5 3 KK S EE, T P R B K R K R P RS VUK A BE K MY,
KEETERR, KRR B ESE. MRS EHERE, MKEBILE, & XBHRTEX—
WA, P SRS SRR, RS RRA R AL TR, FEEIERKE
HAA & BRI BRI AR R ERNHEYE LA, FESDIYRT TR RNERE
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BB RMAH, BRI T AL — B HEFER KRR K, a4 38, HEA%E. 25
B ESEDHMPFTRE, HAEBE LR, TAERRK B TR K K (Dileptus anser
Miiller), —BOA R ER SRR,
22 #HAMBHTEL

KAELY TP RHARMNZ SRR R RGO T ZERE. —BKE, EHHL
SR EE KR, SR BUBRMEH R, BUTARZ MR RIS RFE, FEEKEASE
R 3R, KRS RIRE, 288 E E ERaY. B2 X2\ TFM—EAERE 6 MREWNT
RT3, RS MR EF AR A BRFHEEMEL. WE 2 TUER, ARKER
REEY, HA BB B MAFABRKER., SRTENHIORENBZALTMN, BLR LM
FRE, EREN AN RN FREIH BT H T LR, K m BEMER O ARA B
B, BRYE LB, B ERAREEAK ERFERMEME KRR LR B A (5
HREE), B HEKE R, KL ABEHE S THESREY.

60

%% No. species
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50 gso _ /
40 @ o/g
he 2
30 Z .
w /
20+ ® /
10 R T S i 2
WE THM KAR RRO TRE EHIE PE M A WRD ERE THIE
B2 HA—OEFRRPENY. BREFHENR B3 RFW—A¥E PFU A YRR ih e
(@) FARF A R Fh 2% (b) 3L Fig.3 PFU protozoan colonization curves for 6
Fig.2 Comparison of the number of zooplankton sampling stations in Fuhe stream—Baiyangdian Lake
species at six sampling stations @® 7R11H; GO 10820 A8)

(a= the total number of species, b= the number of

species in the different months)

2.3 PFU FRA&:ghHy B s i b 42
W — AN REY PFURASIYHBEEE SKkEREXEFEY (H 3).

B EMBEA RSB ™E, PFU AR E 0218, BRI JIRE TRAK
38 (10.14 #) . R EBAMEKIE 0K RSB MR, SRR OWE ASEEME, 5
Y& BREAG, Y TR, SR AN HERRR. RESNYRAKEL, Fi25EE (spe-
cies pool) I LN, B BAYSFAER PFU BB INdR, Kigkd 24h KB HBEET 23
25 (7 A 10 A), B O B5IK (24h) BEE T 39 Fiof 40 B EAEHY, 5 LIFEER
TR, MRPOEMIF L. EXREMEHRERD RN K FE % E 4018, PFU B4
HPFREEE FAHEE. HYERETAGNRBBET 457, HAERET 51 #;
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10 ABERE ERFERE T 47 #, THEBET 58 #f, HEEMR Y EL TR
whZ b (B 3), KUUFFF T I (HFESETE X)) 7K S Bl Bt o i k.
24 MEHEIEDR

B, LR M ESRER G AIYSRE, 85 w4 SURE 6 Fh 2 A R T
Wi 75 % B (Tolerant population) BIMAFERED), 78 TE ¥ Kk (FiERIKIK), KESEY
—RERTHES, BRAKIFE. EEESRAKE, JLEFENKEEY (BT
FERMA ) AA RS, FEBTEMPEEERMLNKE D, EER ISR R
MEFFRMUREHMEEELR. B, BHIYHBEERB KR T SHEREREN
AR, SKEGRAOEEFIMX. B4R\ THFT—AERERES PR
YRR MEREEMA YRS AT LS. B2 MK EBE=SRESNS
R%— BT 1000—3000 4~ / L Z B3, EfMEWESFIN 7.6 Momg /L. RO
W3RRBEEBEAAYBYBEGTHE S RHW, 10 A HH5&BE % 8800
N/ LI3RFHEY RN 15mg /L. BIERERES, MBEERNENEHBH TRE
¥ BRARERMKES T HAERMESENEE, FHADHNMEERED, BREY
10 A3k 780 4~/ L. AYRBWREKEFLE. B2, ERMEBEBEREMBEREL 6
AR P RAGH — R AE.
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FE R (COBBE 4 W
B4 H—AERHIPITERR@QFTY Fig.5 The percentage compositions of three
Y R(b)AAELL groups of zooplankton (A—rotifer, B—Cladoceran and
Fig.4 Variations of individual abundance(a) and C—Copepod) at six sampling stations in Fuhe
biomass (b) in Fuhe Stream—Baiyangdian Lake Stream—Baiyangdian Lake

25 HHBZHzHHBRE S LLRILER
HEIRF M —E R R, B AR, bR KL FIFT S SRR E o L RAERAT



34 WAR: NP Y B 2 5 T BRI ZE LB I — B PE S K R A9 B v UR 217

KRBT (B 5). BHRE, ANRESNBEREY L4 RS, BELHR
HBEESHNREBRERRINAEN, B2 EHAKRBEEDRENSROBEY S
REFYEHER 85%F 90%. HHAEX=PTREWHNERELFHHIERKRISH
ME MERRA. AFRE SR NERH, MRS, NFRO, FREIRK
B RENERES TR, SAK BERKNBT AR LI, EARESN NS
(BS). Hn—HH, RAKNRKBMBEEKRFSEHAETREETE, RTOHGERESR
SHEE BRI M MBS, RS e B dp i, B A X e T, WG R
AR EBE R R HB.
26 THEEMJENTL

FUWsh L REPEFE S d (AR AL BEAT S B 7 JFF 0] B9 Ak 3k B (18 6) . B M
HRE, d ERME, — B 1.0-2.0 Z M¥E3h; &K im AR O KA T, d
B, BB 2431 2B, EXREN dE AW, S AR 4.42,7 AR 4.89,10
R 494, BHRERESK dHBABRTHESW. S A 7.81,7 A4r49.80,10 A
2 8.56, T B AR T BUK B LSBUR RLAF.

w 3] - ©

£ HEPE 2 (d) Diversity index

Be MRA—AFEFHDVSHEEET dHERFERSERK

Fig.6 The variations of diversity index (d value) in different months at six samplig stations in Fuhe

Stream—Baiyangdian Lake

5H M7 B 108
Margalef I3 d EAEFH KIS R £ Y W0 r 8N B E, #5027
YK RN TAET R E R EZ, B ERE M BRE B T RS RERE IR
B, B S E, d ERE, RZIFR. BT BATN — A ¥ KRB K LR
R, GG URN K EESBAA IS RARNEZESTER, 18 Margalef ERAERHd
ERIR S ANKRFR: 0—1 HEEGE 1—2 HEEIGYHE; 2—4 HPEBER 4—6 FR
BI5H: d 18> 6 HFHEKEK. RIBXFFHR D IRAE, FFI— R 6 RIS KR
AHFNT BE<ZEM<REBA<FHRBO < TRE <EMHE. HPFEBEMEHETE

B REBEMER OB IEE, ERERBISH, TARENE FHKAk,
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3 SHit5@i

BATHBIRGREH T I —O R A BRN A8, BIsiY S0 STheEm
FIERF MR MR T X — B, AR EN EHRR N RESEEMEMN, AR
ALK FREE , K89 PFU HEEE, SN HENNMEEE, RN ED R
BRI SRR d EH. PHOFIRESREABENERD, KEE2—ERENSRL,
BRY K EEREE, RKERL, PFU BESRENR, BRERBJELANRE, B
Mt SR A A B ETE RS 1, RPK R BT EE B L R, N i
PR B R B i T B 35 P R A b il , 0 5 3 KK A %, K R ik
AR ERREKEREEY, KERLERBRI, RBRENEE. XEERANZN
YRR RA R R B, BT RO HEEHE KBRS, S ENARESE
B, FRIMBMMRE, PFU SR RS MR, THUEBKJENBEE. R, /5
FENOMEEEMAEYBRER. XMEAEEEERERFERRERIEE, KX
WEKRIE T HERA RN, KRR RS R TANRES KRN ELTE,
B2, NHAIMESRE, I IR B, BEN, MRPENSHEEN KRR
TEEMEM.

WHE B RERA —EREN. BN T#—2 RE MK B RMESRAERF
Hb B 3 TR XA KR, BATTIA, KRBT JLAN T ) 38 s B R R AE a0 AT, U 3%
1T,

3.1 BRAETTRYSRTE 757K B HERORE 24 i DAGE BE A B AL A 3R xT 5k HE R B B A
Fothl, 4005 B HEROR St HER, AR 2 R G B A B 22 K 1 TR RO V5 B 4, SE SR
T B TRE, SR X 3 RS I DX A K B R AR ™ B RS R
3.2 HERRYE, BETE. BRI G TS ES, SRIRBIRE, WE 88k 8%
B, W LER. EMMENERAETERILSZA.
3.3 FEHGEFLGERER L, 7E 60 £ km R L 32 B SEBR TR B A& T B A b 2 I 3
FAERE T BRI SHETS 91T, 635 7K 2EIRTE R 24~ 3R L9 B P R K Wi 1 i), fi
TSRYA DR E NS RL (B RS — MKk 9 P 890 8 SCFR A 4 T — SRR
ATESRBER), EE KR THEHFARK.
34 LA LMAEREMWRSMASEGHOTE, — T E 20 —8 15 KER R H
TS (L 77 RHsoK) , 57— AT LRI — B E AR Lot (R ER AT — R E Y
o) 1R R R T THITSKALER & BE, KRR BR AT A8 24 R AT 54, SCRT V5 /K o vk BE A B 3
YRR,

COBZ, A B B IS K H BT, RIS AR B B e, X T %
MRE BHRKELESRAN SN S, 7 BRI, XX FIE# 4 S FHRER
&, E Rtk DR ENAREAEA T EERIEE L.
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EVALUATION OF SELF-PURIFICATION EFFICIENCY OF FUHE
STREAM-BAIYANGDIAN LAKE THROUGH ZOOPLANKTON

Xu Mugi
(Institute of Zoology, The Chineses Academy of Sciences, Beijing 100086)

Abstract

The Fuhe Stream is the majar one for the discharge of w.:astewater from Baoding City. It
receives a large amount of domestic sewage and some industrial wastewater from the urban
districts and then runs into Baiyangdian Lake.

To monitor the toxic stress of pollution and the efficiency of self—purification at various
sections of Fuhe Stream—Baiyangdain Lake, investigations into the temporal and spatial va-
riations of zooplankton community structure and function were undertaken in May, July and
October, 1993. The water quality in Fuhe Stream—Baiyangdain Lake was assessed by qualita-
tive and quantitative analyses of zooplankton community. Six sample stations from the up-
stream close to pollution source to the downstream into Baiyangdian Lake were
distinguishable in terms of differences in the species richness, PFU colonization rate (a func-
tional parameter), individual abundance, biomass and diversity index. Two sample sites of
Wangting and Anzhou located in upstream had poor water quality due to the receiving of a
great deal of sewage which contained high concentrations of BOD, COD, NH,~N and TP,
and this was reflected in the variations of the structural and functional parameters of
zooplankton community, that is, impoverished species richness, low PFU colonization rate,
high tolerant population abundance and low diversity index value. Pollution stress was obvi-
ously lessened at two stations ie Dongxiangyang and Yangdikou in the middle reaches of
Fuhe Stream due to water quality’s improvement by showing of a great species restoration.
The self—purification was greatly enhanced and water quality was clearly improved at two
sample stations, ie Wangjiazai and Zaolinzhuang in the downstream. This was indicated by
the dramatic increase in the number of species, the high PFU colonization rate and the high
diversity index value as well as the decrease in the tolerant population abundance and
biomass, along with the reduction of pollutants.

The self—purification in Fuhe Stream plays an important role in protecting water quality
of Baiyangdian Lake. The author presents some constructive suggestions for keeping the sta-
bility of self-purification in Fuhe Stream to improve water quality of Baiyangdian Lake.

Key words Zooplankton, Water quality, Self—purification



