$371 &% 6 KD ¥R E Vol. 37 ,No. 6
20164 11H Journal of Hydroecology Nov. 2016

DOI:10. 15928/j. 1674 —3075.2016. 06. 003

EERERNEZZFRENREEEHR T MIFE
o s RRA ELE L EAN AR, THE HOE

(L NREREAFAMNEG IARATRZ R, T 010018;
2. TR A EERERA AR REEL, K% 025386)

FEE R T HRIT A B R B 2007 I A ) R 5 M R e Bk AR L, % VR AR W) A P2 A R 2 1 I IR B AL
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anocapsa elachista) o TEIFIE Y E B HF 4. 55 x 10* ~26. 78 x 10* 4~/L, KV {H . KT T 0.5 m(22.46 x
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W T 45 4 % B T 20 (43°127 ~ 43°24/N; 116°24” ~
116°56'E ) , Bl V418 se v Hb , R 452 D08 IR )
Hh Y DR 2 2 XU, o R b D B A ) 7€ B X
WAz —o ZZENMEAE I, K TR
Z6 -8 J], ZAE PR K Ry 400 ~ 500 mm, 78 &
T 1500 ~1 600 mm, A2 KPHAR G52, DU 2= 5
AR, T H A S 18 8°C, i ey il B
ik 38.0°C, WA 3 A 45 /KI5 Ry BTA% 2R VD L
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9.65 ; FEW AL BE Jy 1, HoK b 25 Na™ Fil
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Fig.1 Location of sampling sites in Dalinor Lake
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Tab.1 Water depth at each sampling site in Dalinor Lake

WrEs A7 B4 B6 C5 D4 D6 EI E2 ES

K /m 1.20 6.70 7.50 8.50 0.75 7.50 9.50 8.90 9.00
1.2 #ARESHNATE
L.2.1 Fipy FIFHEYAEARRES ROHIE
Az SR AL 5 23 B ) (B FE K45 ,1999) . KTH2 m
PAZK R & R R KA, HoR KT 0.5 m 4k
JKAE K3 ~ 10 m 59K AR, 73 SRR K T RO. 5 m
1.5 m 4.5 m JJigiR | 0.5 m kbskAE, il A Lk
HERIK SR, 25RO RS 1000 mL ZKAE, B ImA
15 mL &-AFH & I A E AR . IR TR
FEPERE ST 25 S PR R YR o TIE BT, 42 1%
R R MRS R LRAT , T RIS T3 7 o

TR E SR T 0] S5 23 )5 TR TR 20
SNERE 24 b, H4E 2 30 mL, FEHLAE 0. 1 mL ¥
A AE ARG e (OLYMPUS BX41;400 x )
FrEeR 8, B AR E B T2 U, A Ou 100
ANHLEF , BCFRMEAE ST A, 2 2 YO s Rord 2=
TE £ 15% LA b WIEATES 3 U4, IO Eori 2
AP BHEVE R GETTH AR IR R S e S5
SRR () RV Rl R 1 0T, 2005 5 35 985 45 FIBRLEN O
2006) .,

HI T IR ) AR R E)  J  J AR AR T
HEAE ) B B L LT K B RAE , B T AR
W 1, SR 4 BRTE I A ) A 25 20 UL A
T R R JLRTER 23, 42 IR S WP i A )
AL S, S T R Rl R I AR Y
1.2.2 AKprdesr Bl ] 28 IR A € i B
(SD) 5 & A 4% X 8 % (SG-ELK & 51 ) Il % /K ifik
(T) FhEE(SAT) pH fH . i 48 (DO) 45K BT 2 4k,
TR R RE A B KRR 0 926 &, HEAT SR
(TN) | &% (TP) AL 2% 55 & & (COD, ) | M4 R
(Chl-a) &8RRI E , I 7E J7 ¥ 24 2 BRCOKFTE 7K
WS4 ) (R B Ry ,2002) 47
1.3 HIEAIE SS9

M i Shannon-Wiener 2 #4135 % ( H) ( Shan-
non,1948) Pielou X5 48 % (J) ( Pielou, 1969 )
PLHEE (Y) (Lampitt et al, 1993 ) F5ECH AR 77 i AHY)
BRI TH R AT .
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Pi= (3)
Y=P, xf, (4)

Arbe P o ss i AR | SR BRI T
11158 Sy 5 WA SR E s, DU A i
(A N I s R VR A ) BN B S R R
A A, YR PR Y =0. 02
B, %R0 RIS LA

K ArcGIS10. 0 GEit#ihdE Ry 25 [ 44 A,
DA B A A (VA A T DX (L, %o PR A ) 5
AW ARV RO Y 5] B S A T 23 (8] 3 A i
B, W SPSS19. 0 4 7454 25 5% 43 BT Fl Pear-
son AT o

2 #R

2.1 KEEFRHWERTZTH

I8 HLU S R AL R i T 1) AR IR AN 2R 2 I
BEZK TR AN, KR (T) BETREAK, KR 0.5 m 5%
P 0.5 m 2= 1.51°C , KIRIE N 21.20°C , %5 [A]
SR 2. 73% s pH (MK T 0.5 m(9.799)
/N AETE F 0.5 m(9.711) ,I{H N 9. 752, 43 [A] 42

S FRHCN 0.35% ; T [m AR A (DO) B AL /N, IR
0.5m 5K F 0.5 mAH20.273 mg/L, V-8
7,489 mg/L, S ()28 S BB 1. 42% 5 3 ] £h
(SAT) M/KTEI T 0.5 m(5.646 mg/L)# KK 4.5 m
(5.704 mg/L), Ji& & F 0.5 m ¥ K & /M H
5.622 mg/L, ¥ {H M5.662 mg/L, =5 [A) 45 S5 R ALK
0.54%

K B 2R R AR e 1] 43 A R B A K TR
o, BA (TN) ¥ EE M 3.094 mg/L il
2.189 mg/L,JEJE F 0.5 m 3Kk 3. 132 mg/L, 3y
{H R 2.718 mg/L, 55 6] 48 S5 R HH 15. 00% ; B 15
(TP) Ve FEAEJTE 1 0.5 m iR F 5 K {H 1. 800 mg/L,
TE/KTE T 1.5 m B3] i/ME (1. 720 mg/L) , ¥I{H N
1.755 mg/L, ZS [ 5 B B0N 1. 70% . Ab~ifs At
(COD, ) TEZKT R 1.5 m Abf K (71.660 mg/L) , 7E
4.5 mAbE/N(65.921 mg/L) , ¥{H H68. 458 me/L,
A R 3.15%

M4 a( Chl-a) fE Ry RAEKAKB) A7 T 1
FabR, BE K R 2 25728 /N, KN 0.5 m 2 JiE e I
0.5 mf{ 1.03 1%, W {E K 0.363 meg/L, 55 [6] 25 ¢ &
Bk, 40.55% .
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Tab.2 Vertical variation of environmental parameters in Dalinor Lake

DO/ SAT/

WD/m T/C pH

-1
mg - L

mg * L-!

TN/ TP/ COD.,/

mg - L' mg - L~!

mg * L-!

KT 0.5
KT 1.5
KT 4.5
&R 0.5

21.94+£0.74 9.799 +£0.12 7.608 £0.17 5.646 +0.08 3.094 +1.15
21.33+0.67 9.770 £0.12 7.566 £0.14 5.674 +0.03 2.458 +0.75
20.91 £0.62 9.730+£0.12 7.449 £0.17 5.704 +0.04 2.189 +0.63
20.43 +1.04 9.711+0.19 7.334+0.18 5.622+0.09 3.132+1.09

1.738 £0.02 69.061 +5.03 0.552 +0.23
1.720 £0.07 71.660 £7.56 0.455 +0.14
1.763 +0.05 65.921 £3.57 0.268 £0.09
1.800 £0.07 67.192+8.65 0.179 +0.11

2.2 FFEMTERAERN

T RGN S T R S 1] .39 & 7T Fib
Hoh%k 3 1] ( Chlorophyta) Fi 2 iz 2, Jy 16 J& .29
i, 5 37. 66% ; H vk ik 3 ] ( Bacillariophyta ) 11
J& 23 Fh, 5 29.87% ;53] ( Cyanophyta ) 10 Jg& .23
i, i 29. 87% ; B2 1] ( Cryptophyta ) FI %] ( An-
thophyta) ¥4 1 J& .1 F, 3£ 2.60% ,

RN TR I TSy 23 ~ 64 Fb P24 (H Ny
43 S (a8 S RO 5. 64% o N 2 P,
BDAGRPEl ] BT IARERET T £ B4 JUR A
%, 64 B B6 sikz, ly 5T Fh g i+
1) E1E2 Je ES s R BOEA — 3, 41701k 43 41,
40 Fifr s KGRI ) AT Fl DA i fh 28500 AU 23
FpA125 B,

T WA A0 o 245 2 ol Bt 7K TR 6 B S — o 1Y)
(K3) . )2 FELIEBEMEE N T, KIE 0.5 m

W AR B 3 B 90% , E B 1T e 225 K HI
B LS mAb, WEBETTHISREE T A 45% 5 K E T
4.5 mibSRPEI TR E R, 5 47% ;R £0.5 mAb ik
Bl 1A I 22 WEUE ] BRBE T T RIREBE 1] 455 42% |
36% F122% .
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Fig.2 Spatial distribution of phytoplankton

species in Dalinor Lake
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Fig.3 Vertical distribution of phytoplankton
population in Dalinor Lake

2.3 FHFEYWEEZESH

KR 0.5 m AL PFUAAEYIE K 15. 66 x 10 ~
26.78 x 10* /L, -3 K 22. 46 x 10* 4~/L, 25 [d]
AR Z KR 18.25% 51.5 m 4K 14.15 x 10* ~
24.25 x10* A~/L,E39{E 4 20. 93 x 10" 4~/L, 25 [d]
A FRECH 18.39% ;KT H 0.5 m fZ 1.5 m kb
WA - FEAE K J7 10 3 A AN 5] (B A — & AR
(N N i [ S = =R 7 T N PP TR
4.5 mibH 11.62 x 10" ~18.70 x 10* /L, 14l
F714.08 x 10* A~/L, 25 [0 28 R R K 17.70% ;KR
0.5 m M 4.55 x10* ~14. 65 x 10* 4~/L, F-H(H
78.93 x 10" A~/L, 25 [a] A8 5 Z 0 Kl 42.31%
MES ATLIEH,KE T 4.5 m ZJRPE E0.5 m 3%
T RE ) =5 BE 43 AT A ARARL A R AR, ) 52 2R b ) 1Y g s
WA EEE K 0.5 m ALVRIFHE Y F
BER R, M 26,78 x 10° /L JIEJR | 0.5 m &b i
WP RN, A 4. 55 x 10° A~/L, Bl K G 0 38
TR AR A B S I A N 3
2.4 EFHEYVEYENZTES T

KT 0.5 m AbPRFAR P A W) 1 3.916 ~
6.695 mg/L,{H K 5.614 mg/L;1.5 m Ab A=Y
7 3.396 ~5.821 mg/L, ¥J{H } 5. 024 mg/L, JFiif
T RV 3 A 5 5 B2 B AR , 38 DAL
FIEEHR = T O X, KR 0.5 m Al 1.5 m f/h
AP EIITE C5 fo JKIE R 4.5 m AbFRITEAR ) ) A=
YR 2.324 ~3.739 mg/L, {H K 2. 815 mg/L; it
T 0.5 m Ay K 0.682 ~2.198 mg/L, ¥l
9 1.339 mg/L, W& S AIE ), FRIEAE 9 AR P 1K
SR AR P r s Y A e, 5 R B
—FME(ES) . AW E,KE T 0.5 m PR
Ve K, N 6.695 mg/L,JKJE | 0.5 m FEHE
YWY /N, O 0. 682 mg/LL, i r] A ) 5 Bl 7K T

2.5 FHFEYMBEESEN
TR 22 REE T2 20 S i o 5 R ) R A
B, 35 B PR AR ) Z AR PR B (H) g 3,330
~4.452 Y9{H N 3.920, 55 [A] 48 5 2240k 10. 02%
MIE 6 i LUE H, ZAEPERE BN FE T AL 2 19 A7 53
HER, B R AE H BRAE I PY AL B4 X4k, Oy 4. 440 H:
YO EEI I TR ER A B6 I CS X, 7351 4 4. 399 Fi
4. 144 HEII X R T, ZARTEIR B N (0 T 4K
(1 ES X3 H /), O 3,330, RFIFHHEYI IS
FEFEEL(J) H 0.799 ~0.912, ¥{H K 0. 863, =5 [A] 4%
SRR 4.39% , 1K B I Ui AL ) oo A B A B
FETWI A DA SIS BE(E AR 5 (0. 913) Ah, Hom 4%
RFE S S B U o
2.6 FiFEYAEM
ARYEPEHAETH AT ) 2k HLI R = i A L 5
P 3 1T 14 B (3R 3), 70 R 2Rl ] Y F A B
B IO DR REE /INBRBE L/ DERACHERIERACHE S Bl 5 5
BT THOASE e 8 A0/ BRI ) 4 SR B AN
JEBREE N2 J7BE VKT 288 R B (B E 7 B i
BT 194 BRI MRS R 0 2 o Hrh 4]
P B E RN A O DI BB R, AN ER AN
TETAEBEIFHE 3 Aro Al WL 21k BUBI P e A 20
IR SR - TS - REBER
x3 ZREMFHREHALBH
Tab.3 Dominant species of phytoplankton in Dalinor Lake

oo ik
T I g
/%
433817 ( Chlorophyta)
A PIAEEE ( Oocystis solitaria) 88. 89 0.23
914 R BEEE ( Qocystis lacustris) 88. 89 0.18
JINER S ( Chlorella sp. ) 88. 89 0.11
INER A B ( Chlamydomonas microsphaera) 66. 67 0.05
BRAC 3 ( Chlamydomonas globosa) 88. 89 0.04
43577 ( Cyanophyta)

ARETHBEEE ( Microcystis incerta) 66. 67 0.11
/N TR ¥ ( Aphanocapsa elachista) 66. 67 0.09
i 2% R ER B ( Synechococcus aeruginosus) 77.78 0.08
RE B ¥ ( Coclosphaerium dubium) 66. 67 0.08
5773 ( Eucapsis sp. ) 77.78 0. 06
AR S 24385 ( Merismopedia glauca) 66. 67 0. 05
WK A FR8: ( Chroococeus turgidus) 66. 67 0.05
%17 ( Bacillariophyta)

Jiit [ DR JE 3 ( Cocconeis placentula) 77.78 0.04
T 3 ( Navicula radiosa) 77.78 0.04

2.7 FHEEYERERFHEXSH

PR 4 B 5 BRI D A SR AR e A L3k 4
AP S R  pH AE R R ST AR R a WL R
P IEAG , S A i S R IEASE S AR R
PR, 5 BRSBTS
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Tab.4 Correlation between phytoplankton density and environmental variables in Dalinor Lake

AT T pH SAT

Chl-a TN TP COD

F ¥ 0.987* 0.971°* 0.232

0.998 "~

0.984 " -0.087 -0.943 0.714

T " FORBEMR(P <0.05) ;" " FoR W BEMRK(P <0.01),

Note: * indicates a significant difference( P <0.05); **

indicates a highly significant difference (P <0.01).

L} T T T T T T T
43°25'0"N | -
1.5m
43720'0" | -
43°15'0" | L
o IUFE A
ooy b ok, B 267801 | & 242570
43°10'0 fif: 1.5664NL fif: 141541
1 1 1 1 1 1 1 1
T T T T T T T T
43°25'0"N | -
¥ £0.5m
43°20'0" | -
43°15'0" | - .
L]
B 1.870°ML B 14651
43°10°0" F f&: 11620 1 {&: 0.4554/L
1 1 1 1 1 1 1 1
116°30'0" 116°40'0" E 116°3070" 116°40'0" E

B4 ZEHIRE[LFHEDFEENZESH
Fig.4 Spatial distribution of phytoplankton density in Dalinor Lake

3 iFig

3.1 FHEEMBEENEHE

I8 HU R A PR A S 1139 IR 77 B,
Z TR 2012 4R BB PE i A A R (7 17
41 Jg 53 Ff) (55055 ,2014) 5 /0 AL 2 1)
2012 A PFIF AR SRE(S 17,53 J& 127 Bl ) (2= 4R
IRAE,2014) o K HLI) R 98 521X ALl A PAT B I
BRAF 11 A BRI RIS K, BRIR4E 4 A
AR R, PR ZE R (A&, 2015) 5 UG
AT R, O B TS 5, A R T 2R L e
PR A (IR 55, 2011 ) 5 1L Ak L300 1l i 78 119
KT (pH 9. 65) A6 i 3 A A 4 7 3R 5 170 e B A 3
BRI il — B B LW SR X AR 6 A JF
T, BRI, 7 H Kl s, IR (BRI E 2, A3
B —E PRI T ARPRE SR AL, DL 2R | %
T N 2SR

TR AL 7 1) 4 A I R 1 22 4K, 0.5 m P i
TR A BN B — 28 — R L, 3 1.5 m A,
AN SR BT 7 LL AR R] (45% ) o ) 1 )2 BB e
A KRB IE S AT SR, AR AN Sh
VR R T 0 2 1) AR B 5 o S 2 R
AMERER a, REHEATC A 1E T, B4 s AP R
F ARG AR R Y pH, HLOE A MR, At
gy, MKE T EL A S0 DR £ AR K R 1 0 IR X (R g
2012), TLL 0.5 m Kb BT & L] (55% ) 3R —
B 4.5 m Ab, R IR )RV LR D AR - U
— FEBESY, KRN, D6 IR AL 58 , KR FRAER , T i 4R
WD TIPS , — i R BE BR 55 77 Y 7 1]
A, I RERZ R Ui AL ) 0 5 ) 3 A o Bl TR 3
I JEJE 0.5 mAk, 77 Jir A 2 AT DA K 38 | 2 i
SRR B Rk P o7 LU A BT R (20% ) o D
WK RIS , Ol G E AT B HOR R LE B 0,
AR, BA SRR a FintaR b HAPDL
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Fig.5 Spatial distribution of phytoplankton biomass in Dalinor Lake
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Fig. 6 Spatial distribution of phytoplankton diversity in Dalinor Lake

HEBEA AR BRI SR BE o5 03 2308 1] g Az 2
AL A K] LR S #1010 LR AT SR, Bl
3 1] I AL RSO 37 (AR ,2012) 3 AL 43 A T
AHEBREIZ B 2R M 2

AU KB, XK TRELH 1 AT D4 X7
PR = EARR B A, 2B 3 A D X 5 3 DX AL pi K
IR EAER AR o I IXARAL R K R B, KA
T3 15 MU HEA— 2 AT 5K 1,20 m, 32 P5E K
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Characteristics of the Summer Phytoplankton Community Structure in Dalinor Lake
XU Qiong', JIA Ke-li', LI Wen-bao', WANG Li-ming' , ZHAO Sheng-nan', YU Rui-xue', YANG Jiu-hui’

(1. Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural
University, Hohhot 010018 ,P. R. China;
2. National Nature Reserve Ecological Tourism Co. , LTD of Ke Shen Ke Teng
Dalinuoer, Chifeng 025386 ,P. R. China)

Abstract; Dalinor Lake, located in Chifeng City, Inner Mongolia, is a typical low salinity lake in the cold, arid
region of north China and serves as an important fishery production base for Inner Mongolia. In the summer of
2015, the phytoplankton community structure was investigated at nine sampling sites in Dalinor Lake. Parameters
measured included species composition, phytoplankton density and biomass, and the spatial and vertical distribu-
tion of phytoplankton. At the same time, environmental parameters were monitored, including Secchi depth trans-
parency (SD), pH, dissolved oxygen (DO), depth, salinity (SAT), water temperature (T), total nitrogen
(TN), total phosphorus (TP), chromium chemical oxygen demand ( COD, ) and chlorophyll-a ( Chl-a). The spa-
tial distribution characteristics of the phytoplankton community structure, as well as their relation with environmen-
tal variables and water quality in Dalinor Lake were analyzed using Pearson correlation analysis and the Shannon-
Wiener diversity and Pielou evenness indices. The study aims to provide biological evidence for water resource utili-
zation and conservation. A total of 77 phytoplankton species, belonging to 39 genera and 5 phyla, were identified
and Chlorophyta (29 species), Cyanophyta (23 species) and Bacillariophyta (23 species) were dominant, ac-
counting for 37.66% , 29.87% and 29.87% of the total phytoplankton species. The dominant species were QOocys-
tis solitaria, Qocystis lacustris, Microcystis incerta, Chlorella sp. and Aphanocapsa elachista. The vertical distribu-
tion of phytoplankton density and biomass varied significantly. Phytoplankton abundance ranged from 4.55 x 10* to
26.78 x 10*cell/L and the biomass ranged from 0. 682 to 6. 695 mg/L. The average density of phytoplankton grad-
ually decreased with depth as follows; 22.46 x 10*cell/L (0.5 m), 20.86 x 10%cell/L (1.5 m), 14. 15 x
10*cell/L (4.5 m), 9.32 x10*cell/L (0.5 m above bottom). The water temperature, pH, DO and Chl-a during
summer in Dalinor Lake decrease with depth. Pearson analysis showed a significant correlation between phytoplank-
ton density and water temperature, pH, DO and Chl-a, but no obvious correlation with density or salinity. The
range of the Shannon-Wiener diversity and Pielou Evenness indices were 3.330 —4.452 and 0. 799 -0.912. Based
on phytoplankton abundance, dominant species and diversity indices, the phytoplankton community in Dalinor Lake
is of the green/blue-green/diatom type and the water quality status is oligotrophic.

Key words: Dalinor Lake; phytoplankton; community structure ; environmental factors; summer



