ISSN 1000-0933
CN 11-2031/Q

A d




L J: 4 A %R

«®'B
&9 (SHENGTAI XUEBAO)
vesmerns b 31 & B 128 20116 A (FAT)
B X

T HA I A 40 0 85 WA BB E A AL HOR T —— DA A B R R A oo

....................................................................................... & %,%—i@jﬁ,%%m,% (3255)
Y ST AR AR I 48 T T A AP BE SN G TSP v e e 7 H(3265)
BT B0 R R —— A B IRE B IBIA ] e WCAEHT, PH 7, /N, % (3270)
FEPLEITE ST A5 R 4D W T i T A B TG mfg e e vverer e g@ﬁ%’@zgf\p ,ﬂi%,% (3277)
o E AR IR AR I A RARACTR BRI R oo WORE,FRE K 3, % (3285)
) 78 K Ly i AN TE AT AR T G 2 A5 0 T cevvvneermnnnneeenni e SERE, FE#E AER, % (329)
KA A DI L LY BE YT cvvemeeemeemeeee KW F 204, T 40 (3308)
Z UL T RS BRI 09 PR JLE S A e IR, AT, F iR, % (3315)
5 F KT AR KRR T R AR T A B AT BARE K AL &% (3322)
AT 8hm A8 Koli =AM ARMEFE RN BRI 5 09 453 ooeeeeeeees Kk, XA, HIRA], % (3330)
R IEE A B LI Ao R M F RO R Y v e FlmeS KLM L 1 6% (3340)
Ph 5 AL AR AN ELELERREARRARRBEMGHrm o g, 5 B, HARD (3350)
A AKE AT R AR R R AT Rl 3 AP AT AE CO AR Rl oo

....................................................................................... ITHEMHE,FTE, I #E,% (3358)
Z @A P AL RANTE TR E T L LA F RS AR oo FERLE, A TR (3368)
AR F 3R B AL R IRBALAE B LS M AE S S eeereeeerree e ot Btk 3k Gk, % (3376)
DT LR kM £ RS CCA M wrrerrrrrreee ﬂﬁiﬁ,}% ﬁg’iﬂaﬂ ,g-; (3384)
AR & T BT A B L MR e Ko R, E RS (3391)
FUAIT T O A 0 IS R A B B o B oo F OO BRLE & (3399)
ABETTHTARBT SR GG rm e EEE EEfk AWK, Z (3415)
T RS/GIS A3 9% 8K £ 7 % 20 A TACBIBF K —— VAT 35 IR ANTE A ] wovveermeermmeenmeenee e

....................................................................................... p}y%f%’g @’fﬁ%%,% (3424)
BRI EIR TG v A SR e WA X E | MAE % (3432)
AT R UAG Ry 69 55 N B G B R T R R A A U T oo B OE,ENEFINLF (3441)
FEREBR AN TS RRIBSMALAGF e ZEE,EUW, ¥, (3451)
A EAF LIEE DGR F CudeZn RARGGHrA o w OWLE 4 EIRE L (3460)
T GIS 897 HAE KR E 5 R EEHPFAEFRHT -+ oveeemermeemenneeens G A&, GAE IR, % (3468)
R A AT XA B K E RSB F A H e x| B R PR, % (3478)
R B e Re At XA 4= 1% 3R W AU RGAR K 09 RALAF I VA VT I KR AL T ] cvvvnnnnnnnnnnnnnnannanaeaaaaanns

....................................................................................... ;g%*,ﬂﬁﬂ‘ﬁg’g& %,% (3488)
A AR LT AR T N4 % A A I o L BB B e X E R E X% (3497)
SRR RB AT T A A S G AR ARR BAREA ARG Yl e FEk, K (3504)
TR 5L
KPR EAR LA A F PGB ART T e HER,F&&E,F F,% (3512)
TR EHR
ALy Al 4 A AR SRS IRAF AR oo kEE B REY L (3522)
R B WA) RO DEM S48 2T ARtk £ &5 R AR AT BLRG B ofyeeevmveeenemesnnneeneees JESLH, R, R AR (3531)
FE R BB GG ATAEE] crreernereainii jﬁﬂﬁi’ﬁﬂ}g;ﬁ’gﬁg‘(ﬁ (3537)
S RAT IR AN A T LIRS A B A R W e BRETR,AS 4 AN, % (3543)
SR MLk B HE AL B v v vrr e i%%ﬁ@?,iﬂﬁ,%ﬂiﬂ:,% (3551)

BFIEARSECN 11-2031/Q # 1981 # m * 16 # 304 * zh * P+ ¥70. 00 * 1510 * 35 * 2011-06

ECEEECEEECEECEEEEEEEE

HEBEE: HRA WL « I 748 S T ——FE AR 1 AR K35 R 1030 8]y A A e o, 2% B 2% AnEg Bl ok, T ok
S, AT AR 2 L0, HDH: AR R Ee g i e = 358 ) B 3 7R 3 AR BR IEAE T £, B R R
By A BRRR

HERME. Bkt TESK http : //www. birdnet. cn  E-mail : dwk9911@ 126. com




e 25 2 % 2011,31(12) :3391—3398
Acta Ecologica Sinica

B 7R T 4R AT B B 2R R AR ) RE R S A R AE

[7;% %5"1,5’ &JE%%%JJ]Z*,L 7\2{_7\1,2’;,‘]7}:2‘\;‘]%_3, -7%_1 ’]3“]’4, ‘g 7} 1,2
(1. dest RS mPIEE b, bt 10087152, JbatRE: ARG St R RO TG, Jbat 100871
3. IR EF Y A RE I AE TR ERIR 021008 ;4. HREUKFIK ERLAIFZERE L 100038

5. EREEBE R T AR TS, Mt 210008 )

FEEE 12008 4 8—9 H XS HUR T AT AR 5 A T BKARTAR I | £ 220 AR PR R 5 R VAT BEA T AR A U A 4R
7N (1) LB Y 8 171 82 J& 177 F (38R ), LASRBERIGE IR e £ 20 36 J& 77 A, 1 43.5% ik 3 21 J& 54 Fh 5
30.5% ; HURETEEE, 13 )8 26 Bl (5 14.7% ;48 4 )8 11 Fh 05 6. 2% ; HABBERAE 5. 1% ; (2) R BI3LA 64 8 121 Fl, 5
223047 J& 88 B, R 62 JE 116 T, GBI 41 8 59 B, G SR 32 I8 54 F s AR EE AT WOR AR S 5 2 AR TR
WEBERNARE, — R A R S B, BT 55 0 5 JRVAT A A 5 o SR FETE 1 22 Y S AR Je K, 431 R 5. 17 10° A4/
L 1 4. 01x10° AN /L 7k 3% 2 DU /2 — R bty BP0 15 3 5 JRT o5 38, 43590 1. 40x 10° A4 /L 1. 84x10° M4 /L 5 4. 89
x10° A/ L eAh , AT BN 5 A IR TR AR PR T4 Fe S A R AR T 43 K2 5 (3) 5 Dy s i S A L, R4S 31 ) DR 34
AR AL N IS ST BE (M. firma ) SN E S (M. incerta) , X Bl/INE I B B FAC I /K A 5 B SR REBE IR 5 (4)
LR Z R R X K TR BE AT VPG  PEAR I 12 22 i rh- B B KR, AR IR o rh e KA B0 50 1 /R T s T ATl
IR,

KEEIR P s ZAEIE  BEIR S5 K BT B B R b
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Abstract: Argun River drainage area locates on the northeast of Inner Mongolia, adjacent to Mongolia and Russia. It has
very limited biodiversity information. In recent years, with the rapid regional economic development and climate change,its
aquatic ecosystem faces many serious challenges,such as water quality degradation, eutrophication and decrease of wetland
size. Phytoplankton is a major contributor to primary productivity in aquatic ecosystem. Species, density and biomass of
phytoplankton have been widely used to evaluate and monitor ecosystem health. In August-September 2008, the
phytoplankton samples were collected from 26 locations in Argun River drainage area, which includes Hulun Lake, Wulan
Lake, Erka Wetland, Yimin River and Hawuer River. A total of 177 species belonging to 82 genera in 8 phyla were
identified, Chlorophyta (77 species of 36 genera) , Bacillariophyta(54 species of 21 genera) , and Cyanophyta (26 species
of 13 genera) dominated the phytoplankton communities, and 20 other species were also identified from Euglenophyta,

Cryptophyta , Dinophyta , Chrysophyta and Xanthophyta. 121 species of 64 genera were found in Hulun Lake,88 species of
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47 genera in Wulan Lake, 116 species of 62 genera in Erka Wetland, 59 species of 41 genera in Yimin River and 54 species
of 32 genera in Hawuer River. The dominant species in Hulun Lake and Wulan Lake belonged to Cyanophyta and
Chlorophyta, while Bacillariophyta had an apparent dominance in Erka Wetland, Yimin River and Hawuer River.
Cryptophyta also had an important role in Erka Wetland. It had high cyanobacterial density in Wulan Lake (5. 17x10° ind. /
L) and Hulun Lake (4.01x10° ind. /L), while high density diatoms in Erka Wetland (1.40x10° ind. /L), Yimin River
(1. 84 %10’ ind. /L) and Hawuer River (4. 89 x 10’ ind. /L). Result from hierarchical cluster analysis showed that
community structures of phytoplankton in lakes and wetland, rivers were different. Moreover, compared to a former study in
the corresponding season in 1988, Hulun Lake had fewer species and less biomass than 1988, and higher density, and
higher percentage of diatoms in biomass. Dominant species belonging to Microcystis in Hulun Lake had changed from M.
aeruginosa and M. flos-aquae to M. firma and M. incerta which two have a smaller cell size. The average individuals’ size
also tended to diminish in Hulun Lake, those phenomena suggested eutrophication increased. Based on the species
composition, density, and biomass, it suggested that Hulun Lake and Wulan Lake were in meso-eutrophic status, Erka

Wetland in mesotrophic status, Yimin River and Hawuer River in oligo-mesotrophic status.
Key Words: phytoplankton ;diversity ; community structure ; water quality ; eutrophication
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SRV RE A SRABBIR S A A K Bt 1. 5% PRI B R GRS , RoBE I 93 7 R S 40
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Table 1 Distribution of environmental factors from sampled water body

fr
.

v - R .

JKHA& Water body Samﬁéﬁiﬂfnber 'l‘jjr:ll(ir/aﬁre fiffi;ry pH ‘Jii}fu/dr:
W& 38 10 21.0+1.8 30+19 8.0+1.2 53743
523 4 19.4+3.2 10+3 8.5+0.1 5541
iy T 4 20.122.4 50£16 7.421.1 54124
Gien) 5 16.0£1.9 60+32 6.5+0.5 744139
e 5 IR 3 11.0+0. 1 90+12 5.5+0.1 654+4
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SR FRUL, PSR EE ( Chlorophyta ) At 3 ( Bacillariophyta ) Fh2S i £ | Horhakya 1364 36 J& 77 Fh, 5 b
KB 43.5% FETEIL 21 J& 54 B, 5 30. 5% ; FLUR 2 15 3 ( Cyanophyta) , 35 13 J& 26 (5 14. 7% ; #9%
(Euglenophyta)4 J& 11 #, /5 6.2% ; Hi s 128405 5. 1%

2.1.2 SRR IEAE YIRS

B AKRTEHAE RIS L3R 2., WRAC LA H PR 6 1] 64 @ 121 F, 223k 6 1] 47 J& 88
B, RIS 2 7 17162 8 116 B, FHEISEE H 6 1741 J& 59 B, W S /RITSEE 5 1] 32 J& 54 Fp,
BT 5505 5 SR AR BE RN R B 2 R I 5 3 22 W LSS R R B 2

R2 BKEEFEMFEER

Table 2 Species composition of phytoplankton in each water body

IS i 3 it 2 3 ik 58 i W it
Water body Cyano. Chloro. Bacillario. Eugleno. Dino. Crypto. Xantho. Chryso. Total
LA et 21 54 33 8 0 2 3 0 121
L2 16 37 25 7 1 0 2 0 88
R 16 45 44 4 0 3 2 2 116
Cissea] 8 22 25 2 1 1 0 0 59
I B SRR 5 13 33 2 0 0 1 0 54

2.1.3  HIKIRIFUAED I SR

MR I E /M BT AR A AR PR A L% 3, Il & M WA S ALK AR A8 190 5 1 22 o 357 L i N 4 i
SRR AT UL P KA T W - AT ;S T A P AR A A R v e 5 DT 5 0 1 SR Tl )
SEa DARE A3 A F3 BKEEHAE R

Table 3 Dominant species of phytoplankton in each water body

e

Dominant species

A28 () R Ciset) Iy B SR

IS A A Microcystis firma + +

AEYFEFE Microcystis incerta +

gl e /N AR B Anabaena oscillarioides var. minor +

K343 Merismopedia glauca +

Yi/NF-ZLEE Merismopedia minima + +

/N2 Merismopedia tenuissima + +

PO+ Crucigenia tetrapedia +

DU T8 Crucigenia quadrata +

/N H 5 Selenastrum minutum + +

BIE LYk Ankistrodesmus angustus +

ZiklP: Elakatothrix gelatinosa +

W/NDUF#E Tetraédron minimum +

JHERNEATIE Fragilaria brevistriata +

WL AN #E Synedra amphicephala + + +
P E AT i Synedra vaucheriae + +
FPRE 8 Synedra ulna +

RIL AL Navicula graciloides + + +
fE FLAME B4R AR Rl Navicula pupula var. rectangularis + +
Ji [B BRTE i ZFLAE R Cocconeis placentula var. euglypta + +
/NS PBGEE Pinnularia subcapitata +

R WEBREE Chroomonas acuta +

Y BREE Cryptomonas ovata +
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2.2 SKURIF IR S

KR BRI S8 T AR T s, (R R A ) % R S AR R A I R 2 R (R 4)

L 22 Y AR T (R PR A ) 2 B 5 AR W i oK, R O R b, e (IR Ry P 5 7R 3T 5 0T

TE 5 22 0 S50 0 W B A 2B B B K, 20 R 5. 17 x 108 N/L Fil 4. 01 x 108 4N/L, HOR 24k 3, 2 il
4.22x10°4~/L F1 2. 78 x10°A™/LL, 4 i A i (5 48 13X A /KA B ARSI 84% L) b e KB  fHg
TS0 SR DARESE 5 X 08 REBE I 41 30 1.40x10°9~/L 1. 84x10° /L 5 4. 89x10°4~/L,

N E 5 A 1 B R, WA R KA (PRAR I 1 2230 ) S R PR M R K (R ( AR B b ) |, i o] i L K
A CHPHAT W 1% R3] ) DU Ak I AR K -

x4 BKRERZHFEVEVNE NMEEESHBRZTE
Table 4 Biomass, individual density and cell density of phytoplankton in each water body

I H Item A8 ERE U] TR PRt W L JRT]
H: Y1 Biomass/ (mg/L) 8.13 10. 47 5.92 2.74 3.33
AR Individual density/ (4~/L) 79.49x103 110.63x10° 28.45x10° 2.57x10° 5.90x103
A% BE Cell density/ (4~/L) 373.74x10° 499.13x10° 19.90x10° 3.92x10° 3.31x10°
2.3 RIS R G o s

10 15 20 25

XS R S PR (0 B AT 4 TP D Jmplgle TS

Bray-Curtis AUV , 76 I RERE | 57 FF 28 1] ST 44 38 2 2 1
ST A R RS S5 R 1 R

AR R IR AR o8 13
SRR — SR 40, B — kg ko 5 T ]
M (PR S0 E R IR R g 4 A SRR £]§§P
ITF IR RS AR T — AN S R 5 1

WK AP TP, XA W B H X 3 AR R o

e e L S %Eil:%——

WAE T SO B I 3 JOK AT AR Y AT AT 2

2.4 TRHPEMI SRR ggg%%%}%__
Bk ZREVESE BN 2 TR, Margalef 5 o1 %______ﬂ

BEFE AR NI . — i b (3. 66) >IFAE A (3. 51) > I —

22900 (2. 74) > WA R (2. 05) >3] (1. 50)
Shannon-Wiener ZFEVESE B U 4  1FAR18) (4. 45) > B AR R RAE
“RIRHL (4. 01) I LRI (3. 94) ST (3. 78 ) >12 Fig. 1 ”The. hierarchical cluster dendrogram of phytoplankton
S(3.75) o KRS ERRECN  BHIG (0. 91) 5 e I e water body
WA 15 SR T (0. 84 ) SFEAEIH (0. 78 ) > K1 (0. 71) >3
2431(0.69) o 3 FhFEETE A AR I A3 — B0, 1B R/ INIBUF A AR,
3 #it5itie
3.1 SR KA 2 R PR A BT 45 K R i A7 A 2 S
AR AARAE  ASTFTE B2 1 5 A KR TT 43k 3 Fh B 037 HHE0R I 12 2R ) Rl (R ), W1
(WEARI 15 223) | TF5E 28 W L PR WA BT S R A A A L 2 5
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HRIEI2E R DHEER S IS B R DURE S S DUl 1k

%5 B S AR X R T A T L Water body
AR SRS AL KR Z i s RS, BB ARER @y smpmommmn=m i o 5t 5 e
ﬂ‘] ﬁ:%ﬁ: o Fig. 2 Margalef’s index, Shannon-Wiener index and evenness

RPAR T 5 22 Y R T LASR BN D3RR A1, iR L i 4  index of phytoplankton
AT, X 5 HI K pH T AMNEEE TR 2% )

G U2 LA FEAN RS TR 010 h AT BRAATEA FDEAS 208 R AL T oy 4—32 4>
AN, B E IR AN O 64— L E AN MR FER T FEREARI S S 2t i R ) R AT S TR 64—
JUEAAHML R REA

RN 2% N T O Rl R 2 E R 7/ LBy QTR RUE B S AT (iU o) N N Bvi= i R = 1
T LIS S SR A SRR TR A A R T RIS TR S A AR R T g e TR i 2 A W e
FETT T WI9A B o T b, i 9 b S TR
3.1.2 HZHMEREUT R ER

Margalef & 46 80F1 Shannon-Wiener Z2FEVETE GBS, WV 45 14 BRSO | 2R W) 2 A P8 ey X BRI 72
b5 R T PRI R AR ) 19 92 ph D) B B GR ; Pielou 3450 BE 8 HI) S5 W25 RhRE N AN A S0 A3 19 38 ) B2 2 0 R i A
PRBOEAZ T | W35 5] B s ™

FEASCETIRSEI 5 2 A KA I 55 10 1 1 7 AR 22 A M v T IO (3 55 000 3 b ) VR i A )
FRES 5% BEE R T i B VIR G ) 5 I T IE AR A AR 4 A1 118 349 50 8 8 D) 08 73 S U 3 TR /K A 8 13098 5 0 b 28
BUKAAR , (EEASE RIS, 222 0% Shannon-Wiener $85UH1 Pielou ¥ 5) BEFE B N 5 AN IKARH () B AR EL, 31X
CINEASRE S U  Gyse- U U S B[R SN E S O

TR RETE RIS IE 13X 5 AR IR FTE 1) 3 FhR AR IR AR 2E 5
3.2 PRI E SRR B

T 20a R, MR G /K T RESE 2240 N AROK S0 K o A0 8 B | B dh i YR W &, A AL 5 Y IR
T, EE R R A AT AR A AR KRB A 1 A AR Al T SOV A T 2R 45 kR
AL,

1988 AENFAR A HIFUAAED 181 Fh , BRBAL T TR N W SR KB i & e,
11,23 mg/L( W5 #E SR 3 ke B W 400 b7 56% \23% Fl 3% ), AR5 40 i 25 B 43 R 2. 16X 10°4N/1.
7. 73x107 A/ L0 AU 43 51748 S 121 8. 13 mg/L( W LR FEWE .37 % 27% F123% ) ,7.95%10°
AS/L A 3. 73x10%A4/ L, IR P2 5 A et a2 17 288 P38 346 I ) e e o A 0 e i/ T 28 B G i , B A
TREGTEIARBE /N BEAN T LR T4 W8 ik 5 A 9 A 8 3840, B0 o L il oy 1988 4R 1Y 17. 7% 7,
T AARRIA Y 27.3% ., FE IR, AT B8-S WK 0 5 R B TR A DG PRAS W — A B IR K s A e
JEK IS A WA 5 AL B TEITA , 3 20a SRIL S R RIS AN (EX R T it — 2 B 5T, HEBR L b i Ak i 25
FSESiAT

1988 AR IFAR I LA e | S R DL B bR i 35 1K 10 8 78 3R KO ARRIA A 5 Z A (A E R S Fh 4 a
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AL, 1988 AFFKZENTAS 1) 7 15 38 v LUER S 508 38 ( Microcystis aeruginosa) /KT HE 3 ( Microcystis flos-
aquae) SEEL S (Anabaena spiroides ) A HFR >0 AR U A Hh B30 5 010 340 U Sy 440 i P A /D ) R S A
P SN e AR/ N T 248 TN RS TR A LR

SRR FS PO A AR L, WP A0 T e A 0 RV [ 5 P 2 B30 /D %8 J3E 10 0 98 288 240 L~ BB AR FRUAE /)
FR 5 1) 25 A 3t /INR A A R 34 S e T B A A 3 R e A 0t e IR AR W9 ) /K AR o SR AR RE A
3.3 AT A IKIRE SR
3.3.1  DUTRIEAE ) A Wy i R0 20 B B VR /K

S LA R TR A AR AN M R AT K RV, A <0. 1 mg/L B 40
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