J. Lake Sci.(#ia#5),2017,29(3): 637-645
DOI 10. 18307/2017. 0312
© 2017 by Jouwrnal of Lake Sciences

R IR R R Y B R S RHE R EK AR

KAP BB R, A ET
(1 FpE G A Bl B i A= W B R 5E e, 1 10 571101)
(2 LHEIHIE K2R A Ay S B Rl 2224 5, L 200234)

o OE: R AR R A S RGN R A R SR BE R WK AR K BUIRBL. o T AT T AR IR A
W PRI R T F BOK S BUIR , T 2013 4F 5 RN I B 217 AR R SR IR IR A M R . LS5 i Tl AL 244 b
CEAERRANAE R ) RE T 8 7] 104 Jm , SR 1 VA AR B8 1 TSI 2 5. IR IR A= 00 3.93 mg/ L, 7E 0.04~83.62 mg/L
Z ARy, A e A T O W) BT R ] T L) o X KO A A 3] Y R B e, R LB W AT
HEET T BT P AR DL 35 32 R T Wi ot B2 ( Cryptomonass erosa) AR B2 ( Chroomonas acuta)) , i 31 )
HgJE /N ( Cyclotella meneghiniana) , HVHET 1) £ FH 8 ( Ceratium hirundinella) , FHATXE A WA BT 5% . TR Ui
WZAEVETR BB, TSN 2RO i T - E TS QRS

SRR A PRI s K BUTAN s 2R

Phytoplankton community structure and the evaluation of water quality in spring, Huaihe
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Abstract: Phytoplankton is a key primary producer in inland water ecosystem because its community structure can indicate the wa-
ter quality. To understand the phytoplankton community structure and the water quality state in Huaihe River Basin, 217 sites were
set and the phytoplankton samples were collected in the basin in May 2013. The 244 taxa of phytoplankton ( species and variety
species) belonging to 104 genera 8 phyla were identified, of which the most abundant phyla is Chlorophyta, followed by Bacillario-
phyta. The average phytoplankton biomass was 3.93 mg/L, ranging from 0.04 to 83.62 mg/L, while Dinophyta, Bacillariophyta
and Cryptophyta were major groups upon the biomass. The richness and biomass of phytoplankton was low in the small streams and
the pathway to the sea, but high in the middle of the river. The main dominant species were Cryptomonas erosa, Chroomonas acuta ,
Cyclotella meneghiniana and Ceratium hirundinella, whose relative biomass were higher than 5%. The phytoplankton diversity
index was low and most sites were in a medium-heavy pollution state.

Keywords: Huaihe River Basin; phytoplankton; water quality evaluation; diversity index

TR ) S VLI S5 K AR A 25 R G I R B AN G 7 3, b K A 75 R G 1 W ST B | R ek U 8 B 4
FroK IR 25 R G- 07 AR 5 A TV . bR T 0 e ML T 4 40 M o /K MR B 83 4 T A % A, L
235 K 2L B  HE B R 5 B R VA 52 K R B K SR L, R AR A PR B B A AR K PR A AR 2t 1
FIR AR T K BRI T 52 5 B N A2 3 10 ek . MG STt v i A 4 B v R 5T, AT LA 93 39
284 Kofoid"™' i 2% FE 7 A PHAT i ( Hlinois River) BYIFWEHIMIHFTE. kA 1930s J&, P58 TAE B4

« EFKMTE YL S IA R B 51 k4 0 (20122X07501002-003 ) 1 L Vi 11 2 Z2 351 H ( 14YZ069 ) BE 4 %% Bh. 2016 —
04 25 Wk ; 2016 —09 — 19 BB RS 4935 (1980~ ) , %, 181, B BEAFST 51 s E-mail ; gdzxzwj@ 163.com.
w IAFVEF ; E-mail ; wangqx@ shnu.edu.cn.



638 J. Lake Sci.(#3a#2),2017,29(3)

7 5[] v R P 4 4 DY VY LU TRT ( Mississippi River) ) L 37 | 5& [ i A A 5 BL 22 JH 33 22 B 5070 ( Potomac Riv-
er) TV R KRS [ I AR £ ST IR OC TR i P A A R (O E 5T AR O R IR TR A
MEAAT T AE S R Gk

2 [ 19508 PR T R30I it 00 17 WA REVE G5 M TR A B9 A ), 2B v e SR TR
AT . AT AR A G TE 7, M FH 2 W AR 49 2 P 5 00T LS AT 3 ) K AR 0 B 3 IR AR
AL PEA 21 A LUR TR K ATE S KoK ERBE ] H 25 U8 , 45 K B 4y TRAR S IR 3 A
AT ARG AT T AR AR A R BRI o o = R A U T A v A R O 4 S
X R BOARBL P A BIESE.

TREAT AT A7 T I AR, A Y SR B8 T 2 [ P 1 A 1 g A B i 1) S B 8 i
AT, PR T DRI P R B AN T BB 1M 2 3 BOR TG Qe AR 2R R TR A S R S
BB KBEIR ", R RS FRBE I H 25 28 T AT G WA PR S K RPN I T A, 25 S P A
SR Be AN LLUAR A YT IR A AT e 2 K RUE B A T R A A T 8 K AR 2 1
FE. T REATAD T A bl N 7 0 AL AR v 4 A BOK BOBLIR  ARBT 52 T 2013 4F 5 A fE P N B8 217 Mk
S RPIEWER I RE T 2 REEEAT R A L 5 70 o 9 o) Gt K A 24 25 0 Bk A 25 2R e 1 A R AT A B A 58l S
FEREEAR I , Ay T K A 25 ZR G R DP A 0 0 i AR 2 A H.

1 MR EAE
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T TR AR b — S A A0 LR PR MA L AR A L, A T V30 S A S RT3 3 = i I A
PEIIE TR VR LR IR 5 A0 40 A (17) (236 AN BL (i) HERT 4K 1000 km. HiEAH2.7%10°
km® SRR LA ST N B, 2 B ROK R - HETRT K R AT URIIIK & AR 3 1209 1.9% 10° 11 8.7x10° km”. it
P ZAESEH K B 875 mm, Hirf 037 10T i 4 RN 2B BT 7K 28 2 4E 3 M K ity 911 mm, U7 PR 7K
o 788 mm, (/K AR X AR A], BRSO AL, MR B N 1 e X R T R
DX [ KA )M A AR5 5),6— 8 A kIR 22 S5 T 24E 1 40% ~65% 1.
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Fig.1 Sampling sites of phytoplankton in Huaihe River Basin
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MR U AR Bt BUBRE , FCrb s T E U (>80% ) A2 AT e 1] B Mk 1 B 8 ( Cryptomonas erosa)
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Fig.2 Distribution of phytoplankton species number in Huaihe River Basin
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Tab.1 The composition of phytoplankton YT R A ) A A A TE 0.04 ~ 83.62 mg/L 2 ]
biomass in Huaihe River Basin TS I 3.93 me/L. WAV R M ) o
1% R/ (mg/L) MRS/ % LAHBETT BRI TR B 1T 3, AR i 4y S 1,03,
Py 0.22 5.57 0.92 F10.77 mg/L, 43 31l 5 A ik (19 26.09% | 23.36% F
AP 0.18 4.62 19.50% (£ 1).
kT 0.0004 0.0098 ¢ IS4G T R VR A A T A 2 S
et 23.36 #(P<0.05). IFUEHIYIL Bk i 545 5 (11 3) L G Tl
ary 077 19.50 ST, BT AR DX T3 1L K T 954 K 2 o
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AR R 11.84% (6.53% 1 2.79% 5 Rk ¥ 1 TAOMEJE /INERE 45 Be SET0 0 L TR 046 05 ALRD IR B AT 38, A
XA AR 3 9.03% (4.04% (2.31% 1 2.13% ; HIHET T A 3, AR AR Wt 8.67% 5 05 o 11 1oy Py £ it
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Fig.3 Distribution of phytoplankton biomass in Huaihe River Basin
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Tab.2 The dominant species of phytoplankton

3 -ij-i/k\' in Huaihe River Basin
3.1 MR B S E RESLL RIS
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YU S TR A ) A 2B 244 i, X S5 BRI HPIREFFT 35 ( Synedra ulna) a-B-11i5
VLI B T A A R 312 A LA T 2 W2 353 ( Nitzschia palea)) B-rhis
T 5 B PO e B S b B s T F R Ceratium hirundinella) oG
ST B 2% X5 S 0TV A A e 2. BRIRT] SRR (Buglena ovyuris) B-rhi5
MR 0 ) BB KT J ok iy ROkl ] HRACH(Chlamydomonas globosa) L

FRIRAS W JE /N R 35 R G ok 53 o A B

FWII N 22 BT 3% B — RE R PE A5 G, A5 1 W 6 A o BA 0 10 A 2 A6, ORI T 98 R
TIRNE R BE R, 5 4P RE R . Wl i 53 A1 W )y — D T B2 M e 5 A s ] R R A 240, 53—y il
S T Rt AR S R B AR B AT B o B IR R 2 T R AR AR BT IR A BE 5. R I
SRBERET T P A BRI ot e 1) A JE /N PR ) 3 A B FL ™02, 3 T3k e R 3 7 05 14 i ) ¢
SR PRARIEED XVE L TR AR O SRR 25 OO ST RN, R FE U B B 25 (LT BB, X W U )
S35 AR MR /NP AR TR S AR AR, BB DR A IR /K AR P SR AR A0 T i A 2 9 i
LIRS0 AT S RS, NS R UL LB W8 55 , 1% 0 PR BT s (o AR X B ry 7 T 90 I B 9 A it 4
1, X ER T RROOE A AR MR R A ML S R PR R, N W e g rh R TE A L 1S
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Fig.4 Distribution of phytoplankton Shannon-Wiener diversity index in Huaihe River Basin
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Fig.5 Distribution of phytoplankton Pielou evenness index in Huaihe River Basin
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3.3 MRS IF A Y & S K BUTE N

— ROk VE, Z TR RO R, TS A RATE , K IR 0t B S ] IS U AR ) 2 R R BOT A
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HFH B — Ry PR bR S 5 A8 b0 TR I s e 3 01T BEK IR BLPPANY B9 45 SR SR K A b T vp - E G
PR o R VT A s 2 PR RO A K TR B 7% , IS0 22 B0 BEAD T 75 YR A RFME
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AP 26.09% (23.36% Fl 19.50% . ALY A SRR A ) V- T 43 A 22 55 0 3, 70 B3 ) TR R AR L
X LA BI04 T IR AR, 78 FP i e

2)) eI AR R WA ) O A LA 25 KA T 5 3 R RS 0N S . BB e ] A i
FoE R[]I JE /N FR T FH AT Y AR R e 5

3) WE T il Sk PR AR ) 22 RE PR R BRI, i 22 Bk A T b - E IS GRS, 5 i UK IR B AR A F
FhPEA 45 R — B, UL IR AT LIRS KB K Bk & B PPN 8 -

B AR RRFFTEE L TR RAERERN 5F Aart NEFEHRRAEIRVTLTHL
FoAHE Bl

5 &k

[ 1] Meng Shunlong, Chen Jiazhang, Hu Gengdong et al. Phytoplankton community characteristics and its eco-assessment on

water quality in Lihu Lake, Taihu Lake. Resources and Environment in the Yangtze Basin, 2010, 19 (1) ; 30-36. [ FJlii



644

[3]

[4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

J. Lake Sci. (#ia#F3) ,2017,29(3)

Je, BRFAS, WHBRARAE. T W IR AT 0 A 98 AR AR S XK BT M. VLI BT IR S SR8, 2010, 19(1)
30-36. ]

Borics G, Gorgényi J, Grigorszky I et al. The role of phytoplankton diversity metrics in shallow lake and river quality as-
sessment. Ecological Indicators, 2014, 45 28-36.

Chen Lijing, Wu Zhuchen, Hu Zhongjun et al. Phytoplankton community structure in Mingzhu Lake of Chongming Island ,
Shanghai. Chinese Journal of Applied Ecology, 2011, 22(6) : 1599-1605. [ BE i, RATH, $ 8425, FilgiW]
BRWPE IR R R 2. RETIAEZS 440, 2011, 22(6) ¢ 1599-1605. ]

Wang Jie, Feng Jia, Xie Shulian et al. Phytoplankton diversity and off-flavor-producing Microcystis in the Taiyuan region of
the Fenhe River. Acta Ecologica Sinica, 2015, 35(10) : 3357-3363. [ T4, M 4E, WM. Uil K8 i B2 ek
ZRENE BB S R BTRIE ST RS2 4R, 2015, 35(10) : 3357-3363. ]

Kofoid CA. The plankton of the Illinois River, 1894-1899. With introductory notes upon the hydrography of the Illinois
River and its basin. Gazette Press, 1903.

Reinhard EG. The plankton ecology of the upper Mississippi, Minneapolis to Winona. Ecological Monographs, 1931, 1
(4): 396-464.

Krogmann DW, Butalla R, Sprinkle J. Blooms of cyanobacteria on the Potomac River. Plant Physiology, 1986, 80(3) .
667-671.

Borics G, Varbiré G, Grigorszky I et al. A new evaluation technique of potamo-plankton for the assessment of the ecologi-
cal status of rivers. Archiv fiir Hydrobiologie, 2007, 17(3/4) . 465-486.

Reavie ED, Jicha TM, Angradi TR et al. Algal assemblages for large river monitoring comparison among biovolume, abso-
lute and relative abundance metrics. Ecological Indicators, 2010, 10(2) . 167-177.

Sabater S, Artigas J, Dur ANC et al. Longitudinal development of chlorophyll and phytoplankton assemblages in a regula-
ted large river (the Ebro River). Science of the Total Environment, 2008, 404(1) . 196-206.

Wu N, Schmalz B, Fohrer N. Distribution of phytoplankton in a German lowland river in relation to environmental factors.
Journal of Plankton Research, 2011, 33(5) . 807-820.

Hong Song, Chen Jingsheng. Structure characteristics of aquatic community from the main rivers in China. Acta Hydrobio-
logica Sinica, 2002, 26(3) : 295-305. [ #EFY, WRiFAE. v AL K AR AR WA v 45 M RRIE R, K AR AR i,
2002, 26(3) : 295-305.]

Wu Bo, Chen Dehui, Wu Qiong et al. Study on the structure of phytoplankton community and water quality monitoring in
Huangpu River. Journal of Wuhan Botanical Research, 2007, 25(5) : 467-472. [ 5y, WRIEME, SRI5. S VLIRIT
T REVE G540 SR K PRI R 38 AR . ROUEH)2#0F 5, 2007, 25(5) : 467-472.]

Li Fangfang, Dong Fang, Duan Meng et al. Phytoplankton community structure and water quality of Daliaohe river system
in summer. Chinese Journal of Ecology, 2011, 30(11) : 2489-2496. [ Z=555%5 , # 5, BIA%. SO I/K R H B # ik
YRR SRR IE BOK DU M. AE52 %2R, 2011, 30(11) ; 2489-2496. ]

Wang Shan, Yu Ming, Liu Quanru et al. Phytoplankton species composition and biodiversity in Dongjiang River. Resources
Science , 2013, 35(3) : 473-480. [ £}, THI, XA RILT W IFHALY AR B Z RGBT, BHRALE
2013, 35(3) . 473-480.]

Jiang Yuan, Peng Qiuzhi, Liao Jianyu et al. Advances and prospects for research into phytoplankton and river habitats. Re-
sources Science, 2013, 35(3) . 461-472. [ VLR, ©8GE, BEIFEE. HirRE SR AR X RFRit RS RE. ¥
PR, 2013, 35(3) ; 461-472.]

Yi Shaokui, Li Jie, Zeng Cong et al. Horizontal distribution pattern of phytoplankton species richness and composition in
the Haihe river basin. Acta Scientiae Circumstantiae, 2013, 33(5) : 1467-1474. [ Gy/04s, B2, W UREE. MR el %
TPV RN RS K AT AR R . RIERL R, 2013, 33(5) @ 1467-1474. ]

Li Yaoyao. Research of health evaluation and restoration mode on river ecosystem in Huaihe River Basin ( Henan Section)
[ Dissertation ] . Zhengzhou: Zhengzhou University, 2015. [ ZE35BE. I LAk (I BE) TR A= 25 R G HEVT M S8 52
MRAWFTE [ A0 SC]. M B KA, 2015. ]

Gao Yuan, Su Yuxiang, Qi Shucai. Phytoplankton and evaluation of water quality in Yi River watershed. J Lake Sci,
2008, 20(4) : 544-548. DOI.10.18307/2008.0420. [ Bk, Jh T4k, T, Uil sz iem s 5K e, WA
Bl2%, 2008, 20(4) ; 544-548. ]



A

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

B3 R TTIRIRA T R AL BE U 25 AR AR B K PR 645

Yuan Jiahui, Sun Changle. An evaluation of water pollution and studies of the Ying River by means of phytoplankton. Jour-
nal of Fuyang Teachers College ( Natural Science) , 2004, 21(3) . 46-49. [ REKE, IV oK. PRI Y VI B0 /K TS
SRS, BTG 2B ARHEIR) | 2004, 21(3) ; 46-49.]

Gu Wanlong, Wang Jijun, Zhu Yeyu et al. Annual distribution of precipitation over the Huaihe River Basin. Resources and
Environment in the Yangtze Basin, 2010, 19(4) ; 426-431. [ 77 fe, FL4F, Sl E 45, W i B K &4 A 4
AR ST, KL 53045, 2010, 19(4) : 426-431.]

Zhang Zongshe, Huang Xiangfei eds. The methods for freshwater plankton research. Beijing: Science Press, 1991. [ #5%
W, R BOKIFWE A O . st BleEdi L, 1991.]

Hu Hongjun, Wei Yinxin eds. The freshwater algae of China Systematics, taxonomy and ecology. Beijing: Science Press,
2006. [ #A84y, BUEL.L. PIERROKEEE. JEaT: Bl Rt 2006. ]

Hillebrand H. Biovolume calculations for pelagic and benthic microalgae. Journal of Phycology, 1999, 35. 403-424.
Kuang Qijun, Hu Zhengyu, Zhou Guangjie et al. Investigation on phytoplankton in Xiangxi River Watershed and the evalu-
ation of its water quality. Journal of Wuhan Botanical Research, 2004, 22(6) : 507-513. [ W BL4E, $IHET, AT 485
T BRI Ui Sk R WAL I A S K BT . DU A RIEST, 2004, 22(6) ; 507-513.]

Wang Yue, Xia Shuang, Pei Guofeng. Community structure of phytoplankton in the mainstream of the Yangtze River in
Hubei. Journal of Ecology and Rural Environment, 2015, 31(6) ; 916-922. [ Tff, H 3, EEK. KITFRWIILEF
PR S AR E. 2RSS AR TR 74, 2015, 31(6) = 916-922. ]

Liu Zugen, Zhang Zhu, Zhang Meng et al. Classification of functional groups and community structure of phytoplankton in
the Ganjiang River. Resources and Environment in the Yangize Basin, 2012, 21(3) : 375-384. [ XM, skAl:, Tk &5,
TR T W R A R 454 5 T RESETE R 0. VTR IR S PR3, 2012, 21(3) » 375-384. ]

Yuan Yongfeng, Li Yindi, Zhang Linlin et al. Investigation & research on hydrobios resources in the middle and upper rea-
ches of main Yellow River. Journal of Hydroecology, 2009, 2(6) :15-19. [ 3=, ZE5146, MM, B0 it
TR AE AR B ADTE. KA 4. 2009, 2(6) @ 15-19.]

Liu Yan. Phytoplankton in Ergis River watershed and the adjacent inland River Basins[ Dissertation ]. Shanghai: Shanghai
Ocean University, 2011. [ X4 40K 55l K 4830 A R il v e A 0 AR A8 B 0 [ 2 e 3] B BRI
K2, 2011, ]

Xu Chunyan, Yu Qiujia, Xu Fengjie. Niche analysis of phytoplankton’s dominant species in Dianshan Lake of East China.
Chinese Journal of Applied Ecology, 2012, 23(9) : 2550-2558. [ #xF#e, aukkid, SRS . JE LM I P A 34 kh
AN A FR, 2012, 23(9) : 2550-2558. ]

Wu Li, Li Yuanling, Chen Yansong. Characteristics of community structures of zooplankton in the mainstream of Huaihe
River. J Lake Sci, 2015, 27(5) : 932-940. DOI:10.18307/2015.0521. [ ], ZRURFy, BRIERS. HeTiT 1 i i sy it
TRASHRFAE. WITARL:, 2015, 27(5) : 932-940. ]

Reynolds CS, Descy DP, Padisak J. Are phytoplankton dynamics in rivers so different from those in shallow lakes? Hydro-
biologia, 1994, 289(1/2/3) . 1-7.

Willén E. Planktonic green algae in an acidification gradient of nutrient-poor lakes. Archrive Protistaked, 1992, 141:
47-64.

Reynolds CS, Huszar V, KruK C et al. Towards a functional classification of the freshwater phytoplankton. Journal of
Plankton Research, 2002, 24(5) ; 417-428.

Padisak J, Crossetti LO, Naselli-Flores L. Use and misuse in the application of the phytoplankton functional classification ;
A critical review with updates. Hydrobiologia, 2009, 621(1) :1-19.

Ning Yuan, Qian Min, Wang Yutai eds. Hydraulic manuals of Huaihe River Basin, Beijing: Science Press, 2003. [ 7*
G, B, TER. HEREEOKF T JLat: Blagib ik, 2003.]

Zhao Kun. Distribution pattern of rotifera and correlation to its environmental factors in the Huaihe River Basin[ Disserta-
tion]. Shanghai: Shanghai Normal University, 2014. [ X, IR R 4E e S A1 % Jm) S JHG 5 PRIE DR 7 AR S PR RO BIF 52
[ZApsc]. B BImiERY, 2014.]

Zuo Qiting, Chen Hao, Zhang Yongyong. Impact factors and health assessment of aquatic ecosystem in upper and middle
Huai River Basin. Journal of Hydraulic Engineering, 2015, 46(9) ; 1019-1027. [ Z2H =, [F5E, sk &, WEm A 1iF
IKAEZS AR R R 1 AR R IEAR. KA 24, 2015, 46(9) : 1019-1027. ]



