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Table 1 Community characteristics of the phytoplankton in Heihe River

WL 1 T YRk 5 1F LIk 1E LU R I
()
19814F 20084F 20174 19814F 19974F 20084F 20174F 19814F 20174F  19814F 20084 20174F
P 15 17 17 19 15 19 24 17 13 19 22 30
e ] 12 16 16 18 14 16 20 15 14 18 20 24
R 3 2 3 5 9 3 6 5 4 5 3 8
P 3 2 2 4 2 3 5 3 1 4 3 5
FH T 3 1 1 2 3 2 2 2 3 3 2 3
W] 1 1 1 1 2 2 1 1 2 1 2 2
SEEl] 0 0 0 2 4 1 2 0 0 2 1 2
Faser ] 0 0 0 1 0 0 1 0 0 1 0 1
it 37 39 40 52 49 46 61 43 37 53 53 75
FEAEY R/ (mg- L) 0217 0262 0274 0290 — 0251 0303 0252 0233 0253 0255 0270
SHE /(T cells-L™) 352 446 458 56.3 — 482 579 39.7 326 44.1 468 454

Shannon-Weaver ZFEVEFEEU(H)  2.16 228 234 2.79

— 2.48 2.87 2.52 2.21 — — —

ARG R )RR AR A B BRG] Ak
T BRBE T8 1997 AR08/ 5 N 22 iR EETT LAl
PIRhECUAR I, 28 1997 4FE3 22 J5 Mg/, SR B B
SR RRAE . R B BRGRE T 19 R FE 2017
AR I, A A IR K AR B T IR T
FROE . FUFTRIAE Y N 1981 FE10 43 FP = 2017 45 F
KR 37 F, R R

22 SYEMZETHHBESR

mR 1R, 2017 SE IR IR Y O Y A Y =
0.270 mg- L™, E X B B 45.4 J7 cells- L™, &b T A%
IR R B [ 2O 14 HR AR B AR R
IN RRE MRS, B RAE M 0.303 mg- L7, fie/IME R
0.233 mg-L™; % JE i KA 57.9 J7 cells+ L, i /IME
32.6 J3 cells* L', HrEde ] b A S i 76.8%, 4%
BTG A R 12.2%, AR T S A R
11.0%. 71U ER /3 A b, BT 1 i A4 4 o A OF- 34
HAG 0274 mg-L' 3% B2l 45.8 J7 cells- L5 1
W e, - Y 4 ) B3k 31 0.303 mg- L' O Y%
57.9 73 cells-L; ST i V- ¥ A4 W i by de b A
0.233 mg- L™, P-4 F 32.6 J7 cells-L ™',

AWy i T B AR AR R S YRR AL . 1981 4F
L ER A Y Y A ) RO 0217 mg- L, %
A 35.2 7 cells- L™, 2017 4R 45 1981 4E -2 /1= )
G T 26.3%, V- % BRI T 30.1%. T iF

1981 4F- V7 i A 40 V- 35 A= W o0 0.290 mg- L, -1
N 56.3 J7 cells- L', 1| 2008 4F- - 15 A= 9 & B AIG
13.4% , V- 1595 BE FAIK 14.4% ; B 2017 4R34 A4 W i
B2 1981 AR M I 4.3%, F X 3N 2.8% . R F
1981 4 PRI AE )7 B A= W 4 0.252 mg- L', P 3
B 39.7 J7 cells- L, 3] 2017 457 24 4= Wy R A
8.16%, V- 14 %% FF [ A% 21.8%., M 1981—2017 4E 1Y
36 AR, SATRI LV I W AT ) A ) ek 0 B 3
3 R RlE DT T B AR/ Z 5 PG ]
FHAE AL R, Tl R R 3
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J& (Scenedesmus ) % B AKIRIKFI A 320 Horp 55
BILJTT AR AR (1) 2356 11 1 523K 35 I (Pandorina) {UH
W LA fEEE TR BRIE B8R (Cocconeis)
52 W JE (Surirella) | 5% 3 )& (Melosira) N7 5 &
(Cymbella) , 531 1B 85 & (Cosmarium) A BE &
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dia) AU N5 8 (Anabaenopsis) , 45 1] 1) £ 28 i
J& (Dinobryon) J #% ¥ '] B9 & 1 3 J& (Gonyosto-
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Table 2 Dominant species and dominance degree of phytoplankton in Heihe River

) BRI 1 B P 2 IE Lk 1E S DL
" . 19814F  20084F  20174F  19814F  19974F  20084F  20174F  19814F 20174
TEBET] PSS (Pinnularia) + 0.22 + + + 0.07 + 0.11
EHAT 8 (Synedra) + 0.08 + + + 0.08 + 0.23
/N R (Cyclotella) + + 0.24 + + + 0.20 +
%5 F I8 (Diatoma) + 0.10 + 0.21
YUIE # )& (Cocconeis) + 0.03
W2 @ (Surirella) + 0.02
H 5% )i (Melosira) + 0.07
FHEUR (Navicula) + 0.07 0.18
WS #e & (Cymbella) + + 0.05
3% 3 J& (Gomphonema) + 0.09 +
2R (Nitzschia) + + + 0.05 +
i 8 & (Gyrosigma) + 0.07 + 0.04
Zr¥E] /NEKEEJE (Chlorella) + + 0.03 + + + 0.02 +
W& (Scenedesmus) + 0.02 + + 0.04 + 0.06
LBk T (Chlorococcum) + + + +
LY g (Ankistrodesmus) + + + 0.02 + 0.04
Y (Cosmarium) + 0.03
#7% 8 (Gonium) + +
A< & (Chlamydomonas) + 0.02
SLEREJE (Pandorina) + 0.02
WHET WEIKEEE (Chroococcus) + 0.02 +
B3 & (Oscillatoria) + + 0.03 + + + 0.02 + 0.02
5434 )8 (Merismopedia) + + 0.03
e @ (Microcystis) 0.03
UL R 38 & (Anabaenopsis) + + 0.02
BT SCHEEE (Trachelomonas) + 0.02
& (Englena) + + + + 0.02 +
GBI HEEESEE (Dinobryon) + 0.02
H¥E] ¥R (Ceratium) + + 0.03 +
R BEOBEE (Gonyostomum) + +
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o5

PNIEFS A - SR H R BRI A A AT 4 A T A e 4 233

neis) W% B & (Surirella) . H 55 ¥ & (Melosira) , 5%
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Fig.2 Variation of natural wetlands in midstream of Heihe River
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Fig.3 Water area change trend in midstream
of Heihe River
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TR /D i BE AR AT 5 31 2017 AE R EOR AR ) £ e
FEBIY 30 19.6% F12.9% , 7K Ik 17 FH AL AH 7 3 K
T 1.2% , Py Fh AR i KT A ) 2R PR R FIORT K Sk v
TR AR (F23) . HLBRBE TR & el ] 28 BAE
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P AAGE A S0 2 7 A b AR A S g AR 8 3 7 o
/N 2000 4515 A A HH BRGRE T T L 3K BEOMENTIE T 50K
B REY.

A=) i Bl T AR AR 43 B 6 W 2008 AF A2 4 T 2
J1H8 B 0.155 77 cells-hm™, A %F 1981 4F 19 0.186
77 cells* hm2[# MK T 16.5% , 28 g i T4 W) & 5 2017
AE ) [9] T3] 0.194 J7 cellshm2, H AHXF 1981 4E if
BOINT 4.3%. 7 WEAT A T Ak 7K 5 AR B T 3

AE 7B . 2008 4F 1 2017 4F 7 Ui AH W LE W T B
148 AR Ak 3 5 K I AR AR AL R LB A 3 R 3.2
3.6, & RET, IR T 5 XN T, T LA
7K 35 1 RSk ) Dy FL VR U A 0 AR T Bl ) A R
T Y AT 5 1k . E A 21 4 S SR T 4 £k
PRI 7K, D4 gt N T M 3 i A sk v AR, 3 57 R
Ho AR PRI X S — R MR 3t £ =
TE A ()3 Bh 23 R) L B v T RO A Pl 2
TVt A P A 0 T BN T R O AR (AR TR VA
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Y B 7135 BOR A K A A )RRV 45 R IS T
Xof T FAE 52 DAL G 11 7K A 2 At B R 0 HL AT S 5
PR X
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Table 3 Change of water area and phytoplankton community characteristics in the middle reaches of the Heihe River

. RIS TEFR R AR AL HEVE S50 SRR % H W Eh S 8

EA/hm AR /% Y E R Shannon-Weaver #8481  A1E s I4REU(T cells-hm™)  AE{LA/%
1981 844.4 — — — — 0.186 —
2008 800.4 -5.2 -9.8 -14.4 =7.5 0.155 -16.5
2017 854.4 1.2 19.6 2.8 2.9 0.194 43
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O BRI Y e 2 B A 8 1T 75 E
o e R R A 18 . 54
Y ZAEPE [ BT U R RS 0 i SR A e, R
V7 AL ) A ) 2 REVE B AR AR B T i L XA
AR /IN T e DX AR A 33X 5 R T I e Y
Iy A DI DG . PR Ia) RUBE -, B b3 ok K i
FREE e inse ) , VAR YRR AR RS L KR
AR L2 5 T U U S B YR A 3

LY R iR T Ui R ) R T A 1 AR 1 R K
WOE AR AL S IEAR G . 1981—2017 4E (1], 2 ji]
WK S AR AR B, 4 2 I /K S A 1981
AR TT B Bt 2 37 2 98 /N B 2005 AF LU B bR 3 [a] THIE
VAR AR . TR AR B AR S K AR
MR o MK PR AE K B8 R S 45 8 T T A Uk
NI 5 2 P ART H i V7 T AR ) A 9 7 2008 432 7% &2

AR ASE , T 2017 4F PR &2 B8 T 1981 411
K5 RIS, 5 30 A HILJSR A 4 e A5 B AE K S v
IR e, 51997 2008 4E 7K S5, 1 AR A5 A i e g
LT S AR K Y B, T K B BT O . R
TR I K I b R B TR K AR A B R P S
HAEEHEZE Y.
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Evolution trend of phytoplankton community structure in
Gansu section of Heihe River

Sun Yaling', Niu Xiaoyu', Liu Jingi'*, Wang Huan’
(1.Gansu Province Water Environmental Monitoring Center, Lanzhou 730000, China; 2.Northwest Institute of Eco-Envi-
ronment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 3. Nanjing Hydraulic Research Insti-

tute, Nanjing 210029, China)

Abstract: In order to investigate the temporal and spatial evolution of the aquatic ecosystem in northwest inland
river basin, phytoplankton of Gansu section of Heihe River was investigated in July 2017. And phytoplankton da-
tas in 1981, 1997 and 2008 were collected to analyze the evolutionary characteristics of phytoplankton species,
biodiversity and dominant species in the upstream, midstream and downstream of the Heihe River at different pe-
riods. At the same time, Bioactivity index was proposed to characterize the activity of river organisms. The re-
sults showed that the midstream of Heihe River has the most abundant and stable phytoplankton community struc-
ture in each year, and its species (61 genera) , biodiversity (2.87), and bioactivity index (0.194 million cells-
hm?) were higher than those of upstream and downstream. On the time scale, the upstream phytoplankton com-
munity continued to be abundant. The midstream continued to decline from 1981 to 2008, and then quickly re-
versed to a richer and more active level in 2017. The downstream showed a continuous decline. Based on 1981,
the water area of midstream of Heihe River decreased by 5.2%, and phytoplankton biological activity decreased
by 16.5% in 2010. Water area increased by 1.2%, and phytoplankton biological activity increased by 4.3% in
2017. Phytoplankton in Heihe River basin has strong sensitivity and dependence on changes in its natural wet-
lands and waters. The evolution of phytoplankton community structure was consistent with the change of wetland
water area.

Key words: inland river; phytoplankton; community evolution; bioactivity index



