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19871988 4E7E 30 MR, PUZERAE, X A B P AT TR BB Y8R T
BEECE RS R 1 R R B A TR SRR AR FEN ST R, NARAHSHK
R TS R RE R HRAT T M

KB MR EYEIEE 54.7 X 10° A/ L (MBIEGERAMEEOY 2.3 % 10° AN/L), BRI
By 149.3, ATEHON 5. 60 BEBRPISRIERM S 65%, BRUZHN+ T8, NEHR
ARBHHEE INENHUBEBEPONER,. AER BRE SRS, RAERYEZHHE
BEGSRBTE.SBUEEFY.

XA RTHL.PHEYL.EERL

BT T SR BRI, WP IUR R b, 57T 37 B /R pE 22 2 37 B /R R 45 B 6
Bz, MHEREEAAKETARN ZEEL, DHKAAER 5445m HER S
2268 km®, SEIKH 6 m, HEHEA 1.058/L, WINAHSHERES NE L/RBHA. 5K
BT, FIRFKE SR AT, 720 R K & 1 3k 25 % KF 558 /R & 907 A8,

ARMAT ANGRENT ENEE =%, FENEF TR R D, %3#HE Ly
DEFIMBERETEAKS, M EHEEERNERSKERAR, BELKESER
R EHAKPERDH NS, S RFHED KBRS, B TRAN 78 ARHELEE
FE-RRSami, MRBEsl i RET A RESEETAR,

1987—1988 FERMNEE T MAEEFMRAE"HRIEE, LS NELF T
IR o Tk 2T AR W 34T T PO F s R R , BT TR 4T, XK B AR
BREEET THH M,

FRHEDLEEFAKD, AREOMBMNR. RS, 5 RIERMASERERRE
FRPRIAAEREMRK, RARGRIREFACOEERE. DIRBEEDEYEY
WSO VR KBRS B AE SR KR E AR, B NSNE T E R A, EUEIFNAREER
B, IFRA BB R R R EE R RR HR 2 ik

* KB B HORIE TR B ML T s R B M o
1990 48 4 4 25 B F,
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2% 30 AREEA, KPR 6 A REEA, BB 24 AMREHIER. BERE, R
KRB AOERBETIE, 3m UIAREEEEHE 0.5 m) —A Kk 3m PLERER.
BEEGEHE 0.5m) 34KEE: Sm bl ERS Bk, BKMEE AR K, kil
GERRE R, E IR 232 A RER,HD 27, 19, 1 SREALD BB GEH] . 13 /KB
FEWMB R AAM Db, FEAR SL Rk % Kk, BUL 1000 mL FARFEE 15
mL SEFREET, ¥ 24h, M EERRES 30 mL, $KRHESEE 0.1 mL
BELBUER, T 640 (E DS T, TSR, RBEMEIF, SMARREEE
AT, R E R MR T SRR, BRI E | SEAYR, AERERE
BB H MG A R A Y — M, R B — B — MK, RETRMAR:
WMEF T4 8ok, RIRE SRS B A —ME M MR RSBk, 81 K44
275 YHME,

R 5 Rr

(=) URBHYREESREBHENARAKESREEERLOTFH
B EWHFUHE MR ES EE 547 X 10° 4 /L CREBE A0 2.3x10° 4A/L),
REBIEYOY 1493, LAY 5.6, BERAKHRITRIERMIFEE S 65%, EELIGE D
21 FRAHREXAL (10°/L)

Tab. 1 Densities and composition of phytoplankton

Sampg?tl;i] date Total'%liﬁmbcr gi Cﬁgﬁr. E% ?u% ?’ay% RC%%}) Xiiﬁh. (;ﬁh;ﬁ;s
2 A A* | 4914.7 [ 4822.4 | 47.9 | 13.7 | 1.1 0.04 { 18.3 7.5 3.8
Feb. B+ | 73.97 | 17.53 | 12.0 | 13.7 | 1. 0.04 | 18.3 7.5 3.8
6 A A |61 59742 B35 | 67 | 60 9.6 5.1 | 167.2 | 13.8
Jun. B 493.7 | 19.91 | 203.9 | 68.7 | 6.0 9.6 5.1 | 167.2 | 13.8
;A A | 4231.4 | 3892.3 | 229.6 | 16.0 | 1.4 2.7 15.1 | 70.2 4.1
Jul. B 181.1 | 14.15 | 57.4 | 16.0 | 1.4 2.7 15.1 | 70.2 4.1
s A A | 3919.7 | 3586.3 | 202.6 | 32.0 | 3.3 6.6 8.4 | 76.9 3.6
Aug. B 194.54 | 13.04 | 50.7 | 32.0 | 3.3 6.6 8.4 | 76.9 3.6
95 A |7732.5 [ 7249.8 | 391.1 | 24.3 | 2.7 5.6 47.7 6.1 5.2

ep- B | 215.76 | 26.36 | 97.8 | 24.3 | 2.7 5.6 47.7 6.1 5.2
- A |s471.3] so0s | 336.9 | 30.9 | 2.9 4.9 18.9 | 65.6 6.1
Mean B 231.8 | 18.2 | 84.3 | 30.9 | 2.9 4.9 18.9 | 65.6 6.1

* A = 7l Number of cells; B= 4{k¥ Number of individuals.
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B FaE SR IE S M, K E 3 FHU BB OMES. AR ESREH NS, B
B RENEE R

Lapesil xI3ePm B A My Bl ik Bl 547 X 10° /L R
2.3 X 100 AL (F 1), HERARIENHAEE R AORES, NE ARG RCGE 5)
EHERBHRLEREREZ . EETR.REHCHINEE FKE,

2. BERBH MEXDPHMEGCK ) XE,BE.ZRLMNY, REERIFHE
AREEEE S ARER D BB B IERESY 96.2 40, HRE4 100, MFhEE
EERE, KBELELHAMRE, S ISR S 2EMRBN 90% L4, H ik
RIEFRNIESE (Microcystis aeruginosa), KAEFHER (M. flos-aquae) ., —FhISER
7% (Coelosphaerium), WBEFEFAIERE (Anabaena spiroides), HKWifh B # (A. osicells-
riordes). KERIEE (A. flos-aquae), XEFBRU /R FHIFHEKE L, ER K
Mg 7—8 ARBEME, ERARAKE, BERGEIBBHEEYER, WANERLTEE
—FE A, XFLURER.AER BRESENRENLY, RESTANEE
Ko

3. 5B TR RIECRENE R RERIIERIGRERY, & & LRMEB IR
X &R R RTE I B B R I AT T IR (R 3) BRIERME Y 65%, Hrf
TRREBS (ps) R o thEESE (e-ms) WHEME KE (Polyroma uvella), /DEFE

B2 FHADARIGHERS K

Tab. 2 Distribution frequency and abundance of various phytoplankton groups

tetm Sampling dsce | oo, | Chlor. | Bac. | Fug. | Byr | Cop. | Xameh | Choys

PR * 2 A Feb. 100. 100 92.3 26.9 5.8 84.6 21.2 69.2
Freguency (%) 6 A Jun. 96.2 100 100 80.8 61.5 28.8 55.8 67.3
7 A Jul 100 100 82.7 23.1 32.7 6.2 23.1 32.7

8 A Aug. 100 100 92.6 29.6 22.2 61.1 22.2 40.7

9 H Sep. 100 100 95.5 59.1 100 100 63.6 68.2

45 Mean 99.2 100 92.6 43.9 44.4 64.1 37.2 55.6

LEEX* 2 B Feb. 98.12 | 0.98 0.28 0.02 0.001 | 0.37 0.15 0.08

Abundance (%)

6 A Jun. 84.23 | 11.83{ 1.00 0.09 0.14 0.08 2.43 0.2
7 B Jul. 91.99 | 5.43 0.38 0.03 0.06 0.36 1.66 0.1

8 4 Aug. 91.49 | 5.17 0.82 0.09 0.17 0.21 1.96 0.09

9 A Sep. 93.76 | 5.06 0.31 0.03 0.07 0.62 0.08 0.07

44 Mean 91.92 1 5.69 0.56 0.05 0.09 0.33 1.26 0.11

*ER—BELBORESN S RREAME .

Perceutage of sampling stations Containing a specific algal group.

R -BRRABNBRMSBERMRSRNE S .

Number of cells of a specific algal group as a perceutage of total number of algal cells.



30 K % £ B ¥ # 17 %

REVEDT; WHEHE (Crypromonaserose) WEDNH EEBBR £, BB K &
(Chlamydomonas globosa), KGR M (Chlorogonium elongatum), #H ¥ B %
(Cymaropleura elliptica), BB #% (Euglena variabilis), RIEALRE (Ankistrode-
smus folcarus) VPR SFELRD M, R - PESHRM -PEEY (B-ms) AR
RRE, RHEATFHE 125 F, MFRTEE (M. aeruginose), KEMMBE (M. flos-
aquae), FKIKIEIREE (Coclosphaerium kueszingianum), SHAEIR % (C. dubium) %
FEMEMSEBRE, I EERB BT KERLE (dphanizomenon flos-aquae) . H§
JE/NIREE (Cyclotelle meneghiniana), WE ¥ (Trachelomonas volvocina), "

B3 FHRUADSRBTHENESHAIENR

Tab. 3 The number of saprobic indicators in phytolankton communities at each
sampling station

A B B RF % Number of indicators i?qﬁsféf#ﬁk hﬁﬁﬁ?%

smpliog | Number of aprobic | mumberof

@-ms 8-ms B8-ms.os indicators indicators
1 30 2 22 4 24 80.0
2 73 1 38 8 39 53.4
3 52 34 6 34 65.3
4 39 27 4 27 69.2
5 42 1 25 9 26 61.9
6 42 32 4 32 76.1
7 76 1 50 9 51 67.1
8 77 1 50 12 51 66.2
9 60 1 34 11 35 58.3
10 47 31 9 31 65.9
11 65 +4 7 44 67.6
12 52 40 7 40 76.9
13 55 39 7 39 70.9
14 36 1 25 5 26 72.2
15 66 1 16 7 47 71.2
16 47 31 9 3 65.9
17 68 2 49 9 51 75.0
18 89 2 51 18 53 59.5
19 71 1 38 16 39 54.9
20 56 1 33 10 34 60.7
21 66 1 40 12 41 62.1
22 57 1 35 14 36 63.1
23 65 3 35 1 38 58.4
24 70 1 48 1 49 70.0
25 59 40 9 40 67.7
26 66 10 11 40 65.5
27 58 1 28 12 29 50.0
28 62 1 35 15 36 58.0
29 21 12 4 12 57.1
30 48 28 9 29 60. 4
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W& (Scenedesmus dimorphus), SRIEFaE: (Cryptomonos ovata) %, /R f-HhEE
RNFAELZ, HESHATE—CHENDf, SRAEHE 36.8 Mgk & g &%
(Anabaena spiroides), B EIEE (A. variabilis), LE & A E & (4. osicellario-
rdes), K*%EFIE B (A. flos-aquae), MEHEM K B (Lyngbya comtarra), 215 Hi &
(Oscillatoria limosa), WIKTAREHEE (Anabaenopsis arnoldii), TR HiE®E (Melosira
granulata), K7 5L % (Gyrosigma acuminatum), 25 & % (Nitaschia), R 5 % #
(Gomphonema acumingium), M} % (Scenedesmus), 23 B # (Coelastrum), + F &
(Crucigenia), SRBE#E (Oocysris), {52 %H (Pediastrum), FH (Schroederia)., %

¥4 ZHREWMHRERENR SRS

Tab. 4 Diatom biotic index of phytoplankton communities at each sampling station
and assessment of saprobic degree

=4 SEHERHRA] Sampling date
Sampling
station 2 f Feb. | 6 § Jun. | 7 A Jul. | 8 H Aug. | 9 H Sep. | £ Mean
1 133 171.4 183.3 162.5
2 166.6 180 175 166.7 172
3 100 150 166.6 160 150.0 145.3
4 100 183.3 150 200 0 106.6
5 100 0 157 85.6
6 150 100 133.3 166.7 200 150
7 166.6 166.7 150 133.3 166.7 156.6
8 100 177.8 133.3 164.2 150 145.1
9 150 166.7 0 185.7 166.7 133.8
10 142 177.7 0 183.3 200 140.6
11 162 158.3 166.7 150 200 167.4
12 200 150 175 133.3 164.4
13 150 154.5 160 150 153.6
14 200 150 175
15 150 162.5 158.4 150 200 164.1
16 200 200 0 133.3
17 150 166.7 133.3 200 166.7 143.3
18 200 164.2 140 175 150 165.8
19 200 157.1 160 166.7 200 176.7
20 200 185.7 200 166.7 138.1
21 0 160 200 162.5 130.6
22 150 145 133.3 180 183.3 158.3
23 150 157.1 183.3 150 166.7 161.4
24 150 171.4 150 200 171 168.4
25 100 175 180 150 151.2
26 200 166.7 166.7 200 157.1 158.1
27 0 166.7 175 113.9
28 200 160 166.7 200 146.6
29 166.7 200 175 147
30 125 162.5 143.7

SR A
Assessment
of saprobity
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W E (Euglena acus), RERE (Phacus), BHE (Gymnodinium), S # (Eudo-
rina elegans), LER#E (Pandorina morum), BWEE (Trachkelomonas), R V5 Fa &
(Chroomonas acuia), i (Westella botryoides) ZHEBHEAMEPBE —ERENSD
fio MEMEREAHERHIREALENMRESRT «ms 8 -ms EHRF,

4. ERBE DESHERZHEHDHAEREREGK OITE, 29 30 M eEdesE
504 149.3, BREATFMERN os 154, ams 1 A, f-ms 14 N,24 p-hEHE.
Sladecek INHEFRESHEREEEEFEKNKR, K o8 5 ams EREHEF
K FE— B

e i _( Bl R ER L B e

5. GaRN sany="E | A R TREDRE ey <
HREFRY, 1 -3 Z2HNPERY, S>3 HFERY, BIHERRAZHREDSESE
WK 5.6, RTEERL,

(Z) FRSARSREELLR

KB LR g — D 0 R R34 8 Ao AH#IK . LKA /R 8 2
B AR HFR G, LRBARETHRALBMA— IR, EREFENOTR FEF
Tisge, EEFRERERG KL EEMEE 1982 £ KREMER, G0 K &
ERE. AN BOR B ERE A ZHB AR E—FIATHOAR, ARMLTX &K
] 5 L R TR AR , 24 Mg BRI KB 8 T K AL, K@ A 2B Z AR A # T, =
#3 RLRIF] K AL B AR, 181 7K S X A iR HY , X AR 1T Bk R WAt — A — 2R Ko d8 L
R EBEENEMR T VEE VRS VR ET ST T B, EBT R R
B, SIS R OA R BB B0 E. BABRATERS, BRXANEAERR
o, KERBRE —EE AR, N2k 205 AR ZEBHERRBS®RAK, —F0%
e I RIAT 7K b T 45 R A, I3 B ik SR 075 R B

X A T S T FOK, R E R RIET R A AR EME, EREREAN
B R4 206 km, i B BR AR S R BOBOAL T L BT REEET, R E RSB
WEERE RS, BYIERURAY R B E, AR ERGRE,

LA RS X BEARY 1717 mg/L, #% 0.07 mg/L, Wi REF
WEHMBEBOL 4260.1 FA /L, EOBRER AR ELRERESSIF, BEERL.
RESFEBUE T % 150.5, 18 MEEAHA 10 M4 os, 4 55.6%, NGB ZEIE
R, MK RESEY 1.627 mg/L, BH&EX 0.126 mg/L, FiFEDMBERER
4750.6 FA/L (EMRH), A BB REMIOKESAERTEN, BEERLY, EREN
B4 145.9, 12 ARESRH 7 NEH B-ms, 5 58.3%, %] B-h 5B,

2R BRI MARRET SR 1.61 mg/L, B 0.08 mg/L, EHEREHE
EHY 1441, 11 ARARE—ANEN ams, 6 DR f-ms, 5 63.6%, KRHERE
B-hEES Y, WEAH REAEY 174 mg/L, 2By 0.09mg/L, REHREME ¥ 5%
133.8, 11 AMRERAA 6 M4 f-ms, 5 545%, INGZE F-PEITR,

. MOE MOAESESRN 132 mg/L, B#Y 0.069 mg/L, HEREHEFS
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Tab. 5 Densities of phytoplankton at various sampling stations
BT /A)
HA Number of cells [ X104 per litre]
Sampling
station 2 B 6 B 78 8 7 9 A £
Feb Jun. Jul. Aug. Sep. Mean
1 8995.2 358.1 477.5 3276.9
2 7253.6 1111.9 6569.9 3840.5 4694.0
3 4652.4 3187.0 4685.1 1380.5 9992.6 4779.5
4 4761.2 2620.6 1463.9 4662.9 6435.0 3988.7
5 5484.0 3033.4 2861.2 3792.9
6 926.4 3474.5 2198.2 3042.4 8558.9 3640.1
7 4033.2 6215.4 2297.6 8036.1 6930.1 5502.5
8 5594.,1 4927.6 4396.0 3528.8 8876.4 5464.6
9 10922.8 3289.2 1448.3 5466.4 5235.0 5272.3
10 8427.6 1041.9 1690.1 1431.8 1610.7 2840.4
11 7975.9 3222.2 2711.3 1493.4 8394.1 4759.4
12 6705.2 2113.9 1233.8 3891.9 3486.2
13 8221.7 2406.4 15338.4 7385.9 8338.1
14 2146.6 1370.5 7235.3 3584.1
15 5088.0 2501.4 6687.5 4449.6 12508.1 6246.9
16 1681.6 14315.4 5833.5 7276.8
17 1183.2 2489.4 1728.8 4156.0 4418.1 2795.1
18 277.2 3123.6 952.6 4390.4 4144.9 2577.7
19 50.8 2916.2 1009.8 204.4 4028.2 1641.9
20 39.2 1849.9 1638.2 721.9 1062.3
21 2917.7 20389.4 2845.3 6654.7 8201.8
22 1675.5 1227.9 4238.2 5243.2 10803.4 4637.6
23 4502.1 660.1 2497.7 4333.9 8523.4 4103.4
24 4110.3 36122.4 1468.5 3303.1 9725.0 10945.9
25 4104.0 3965.6 4522.2 5904.4 4624.1
26 3437.3 2429.3 5426.7 3995.1 6747.0 4407.1
27 6551.6 2336.3 7653.9 5513.9
28 1158.8 5205.7 1421.4 9097.1 4220.8
29 460.7 7184.4 56.3 352.5 2013.5
30 379.3

A 157.6, 8 MRERFH 6 MR os, H75%, ISREEHRETHEEN, ZHEEFE,
20 SRR HMFPIHYNERBRLEER. RENBERGXIEE M, BEXmBA
A& AT —EREE(L, 1981 4224 8 [7] 88 EH] 1988 L% 8 7] 187 B, M AR E.
BRE REAOMRE S BREABRPAGPERYRES, KETHEZDHBER
W%, 1974 FARBENEREGEMHEING/) BE, B 1983 ERAY. BR, BHER

H X235 R BTSN, A4 BB AL BERR TE N i3

g2 % x W
[1] KEKF¥B. PokEfFo 5t KLHRi, 1983 212—254,
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[2] ZREE. RBSHEEY. WRE: BLTHEL, 1985 106—114,

[3) BARZ. KEEHSHREEP. L5 KU B, 1983; 9109,

14) Sme%. FERARS. L& LeREHEL, 1979,

151 FEES. LUBBEYEN EMATSRREERL. KEEyFim, 1988, 12(1)14--19.

AN EVALUATION OF WATER POLLUTION AND EUTROPHI-
CATION IN THE DALAIHU LAKE USING PHYTOPLAKTON
COMMUNITIES

Li Baoling Wang Yuting and Zhang Luzheng

(Dalaihu ILake Fiskeries Research Laboratory. Manzhouli 021410)

Abstract

The seasanal changes in the ecological features of phytoplankton community including
species composition, population size, dominant species, saprobic indicators, diversity index,
-diatom biotic index, comprehensive index ect, were preliminarily studied at 30 sampling sta-
tions in the Dalaihu Lake, Manzhouli. By using population densities (individuals and cells
per litre), dominant species, saprobic indicators, diatom biotic indices and compre hensive
index as the important biological parameters, the trophic level and saprobic degree were eva-
luated for both the whole and subareas of the lake. In the Dalaihu Lake, the annual mean
density of phytoplankton reached 54.7 X 10" cells per litre or 2.3X10° individuals per litre.
The diatom biotic index was 149.3, the comprehensive index was 5.6 and the saprobic indica-
tors comprised 65% of the total species in the community. In Spring, the dominant species of
planktonic algae were almost entirely composed of green algae, especially Crucigenia quadraia
and Oocystis. In Summer, Autumn and Winter, the dominant species of planktonic algae were
almost entirely composed of blue-green algae, especially Microcystis (M. aeruginose and M.
flos-aquae) and Anabaena (A. spiroides and A. flos-aquae).

All these features indicate that the lake has suffered from moderate pollution and can be
regarded as a blue-green and green algae-eutrophic lake.

Key words Dalaihu Lake, Phytoplank on, Eutrophication



