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Ecology and Reso’urces in Three Gorges Resem‘mr Be’gmn Southwest University, Chongqlng 400715, Chlna) ! r.
Abstract: Changes in the community stability -OT fresliwatef phytoplankton not only induce ‘a serieg of ec ological env1ronment problems
but also influente freshwater ecosystem setvice functlons To understand the (hangesfln commiinity stability and its driving fdotors
phytoeplankton and environmental parameters were anal}J?zed at 11 sample sites| in Huaxi River, a tributary of the Three Corges
Resexyoir, fin spring 'summer, autumn, and winter.” Moreover, the resource use effl(lency (RUE,; ) i phytoplankton richness (S),
phytopldnkton evenness (.J)", and community turnoveri( BC)- Were “dl50 determined. Results showed that a total of 8 phyla, including
103 generatand 380 species, were identified in Huaxi Rivers throughout the year. Among them, 264 species were collected in spring,
181 mn sunﬁmer, 1977in autumn, and 183 in winter. The number of Chlorophyta was the largest, followed by Bacillariophyta,
Euglenephyta, and Cyanophyta. The number of species and cell density in SO site were the smallest, while those in S2 site were the
largest. The RUE,, was fluctuated in four seasons, with the maximum in summer and the minimum in autumn. BC was significantly
negatively correlated with RUE,, , phytoplankton richness, total phosphorus (TP) , orthophosphate ( PO -P), total nitrogen (TN),
nitrate (NO; -N) , permanganate index, and conductivity (Spc) ; however, it was significantly positively correlated with phytoplankton
evenness and dissolved oxygen (DO). These results suggest that water level regulation in the Three Gorges Reservoir has a significant
impact on the structure of phytoplankton community in Huaxi River, which leads to the instability of phytoplankton community and easy
replacement, and the degree of community turnover is affected by the combined effect of biological and abiotic factors.

Key words: Three Gorges Reservoir; Huaxi River; phytoplankton; community stability; resource use efficiency
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Table 1  Environmental factors of Huaxi River changes in different seasons

HAEFE bR HE HE P & F1H P
TN/mg-L~! 4.49 +0.61 5.69 £0.7 5.23 £0.76 5.51+0.81 0.57 0.66
NO; -N mg-L~! 2.67 0.4 2.85+0.38" 3.92+0.68" 3.04 £0.49 4.78 0.01
TP/mg-L~! 0.18 £0.03 ** 0.2+0.03" 0.24 £0.04* 0.32£0.06 32.298 0.00
PO}~ -P/mg-L"! 0.16 £0.03 ** 0.18 £0.03 " 0.2+0.04" 0.27 £0.06 3.08 0.04
IR AR B/ mg- L~ 4.67+0.32* 5.34 +0.28 3.76 +0.28 ** 4.93 +0.43 75.02 0.00
Chla/mg-1~! 14.17 +2.23 22.58 +4.34*  15.38 £5.77 21.53 +4.04 3.67 0.02
JKIE(WT) /C 19.55 +0.55 27.67 +0.73" 18.93 +0.39 11.23 +0.35 3.68 0.02
pH 7.83£0.12* 7.77 £0.15** 7.82+0.08* 7.89 £0.06 71.14 0.00
AR JFEHLAL(ORP) /mV 424.06 £12.24 ™ 382.36 +15.01" 394.27 +4.68 ™  392.88 +5.34 391.03 0.00
L% (Spe) /S -em ™! 600.54 +58.07"  559.16 +74.66 " 595.14 +61.21"  803.93 +110.54 3.01 0.04
WA (DO)/mg-L~! 6.05+0.37 * 6.8 +0.37* 7.91+0.14 " 6.94 £0.56 51.99 0.00
HEWE(SD)/em 44.58 9.1 30.11+3.89*  39.27 +5.81 ™ 50.52 £9.09 8.38 0.00
Wi/ mes ! 0.27 +0.08 0.36 +0.07 0.25£0.06 0.19 £0.06 1.04 0.385
1) =« 2R P <0.01 A Z AL BFARDC, « 278 P <0. 05 i) B MK
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Fig. 2 Composition of phytoplankton at sampling sites during different hydrological periods
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Table 2 Linear regressions between environmental factors and community turnover ( BC)

W FET(Y) 28 e Pearson fH3¢ %L (R) BEERLR(P) XTEL(N)
M (TP) Y= -0.001 +0.022 x BC 0.307 0.001 ** 132
HA(TN) Y =0. 023 +0. 039 x BC 0.178 0.049* 132
AALIE LA (ORP) Y =0. 854 +0. 567 x BC 0.253 0. 003 ** 132
Chla Y =0.237 +0.929 x BC 0.395 0. 004 ** 132
pH Y =0.045 +0. 122 x BC 0.238 0. 005 ** 132
H1L 53R (Spe) Y= -0.005 +0. 056 x BC 0. 325 0.001 *** 132
A (NO; -N) Y= -0.009 +0.082 x BC 0. 361 0. 000 *** 132
TR PR AR TR AL Y= -0.027 +0. 084 x BC 0.193 0. 000 *** 132

1) " F5% P <0.001, ™ F75 P<0.01,* F75 P <0.05

RE EBEMERPEIR Z, AR R LSk & BB
REBE . ABFGE LRI IR e R T 22
FIRKZE YR ERPET T 5 L, A MR ke ] i I
W EE KOS 6 AT V7 e A ) Vs S5 A AT I 2 1Y R
M) P45 AR 9T 3 W AR IR K AR 2 32 31 Tk A
P55 G SR T s TR TS e DL S RO T TS YR F oY 4
R—B0 I ARG 2= 2 Z B E KR g Xt
???ﬁ**ﬁ%éﬂﬁ%ﬂﬁﬂﬁjt,E'F@’ITE%#‘%,?EEEVJ»?%%%J
g

@ﬁ%#mmmhﬁuﬁﬁm%aﬁ%ﬁﬁ*

nM§wrgmmﬁzg%ﬂ§wﬁ%mﬁ%ﬁm
I)Lﬂﬁéwgﬁﬁé A5, 4{(%/7(%01‘?*5%{%&
BRI A LA, 0 ) e o B

(S2hf 2. 61 x 10° 4~-1.° )j:?%égg&yjﬁ

m"ﬁ(szﬁﬁﬁﬁ 1999 % 107 /1,79 (T3 ‘Im.f
iE(a%ﬂ]k R R " R R KRR R ] KK
WRTER (AW R ZREEBAR X2 i TR AR S
o BEAE A Y. 7 /NRT RIS 5 B = e A X S
AR KRR R T2, ke B sk e 5
KT HEZE R KM 2R =R, P iKE
T R TR ITATL )R T A ATy AR 35 AR 2 35 40 P £
JELUT AR RS R — 8L B2, S5 (FH KK
ﬁﬁ%ﬁ;&%% {HPE B /N T S2 FF A, VAR PR
W25 PR /NF R B2 K . e 527K % (S2) 1) T 4%
iﬁ,i‘é}7kﬁﬂ7k1$(”f“_fuli<6 ~10 m, KEZ N HT
PORRBE I, MRS FRER S B i S2 FF 5 pe s
PUEIE R TH A S EE . KA & A B E], /7
2K TR AR D AR v A 4004 0 3 50 o o X fE 9%
SRLTE 4 R 2K E A A KA E 8 H A9 H fx
FEEE TR B AY FL B Ik 98. 68% Y S AR
FERZETE. SO CRREIEAT ) A A i 2% B M E I /N T
B B R O A 2 AR R RSk AR
T, KBS S8, S9 1 S10 ﬁéﬁfﬁ?mﬁiﬂT
Ui, PRI e 2 B /N KR B R R B AR XA
IR, X5 UK AR bR K 3G i LA R KR Y B

VR AN A2 75 Y A A .
3.2 WHREAMHZCERESHRREM LR

Ao R, SR HZCR (RUE,, ) 1928 4L, &
A TR R AR R TR, Lﬁ%ﬁ%ﬁfi
A5 AR T L A7 4 4 T A 2 547 Stebel
A OB K B RUE s 5 VR A0 2 b 2
TEAHE. Pracnik 2 ”ﬁmﬁ%ﬁ%ﬁnkfmﬁ}, RUE,,
Fx’ﬁ%%ﬁgﬁﬁiﬁﬁnﬁﬁf“ﬁn ARFFEH, [%)so Fil Sl
FE A, HAtAE ﬁﬁéwﬁ{;&;’éﬂ’) RUE i K, ii%
1 T R EL P U S 2 EEP S  137.
Wﬁ%RM@ﬁMFﬁmpﬁmﬁn%%Rwﬁﬁx
%‘i«%ﬁ%ﬁ%@%ﬁ*ﬁ% AW R I 4 AT
f@aﬂ@ﬁ??ﬁ%ﬁﬁlﬂ&ﬁﬂﬁﬁ%ﬁ%( sy, H
MEE TS RUE,, 2 B WM GAMSE[ B 6(b) ]. M
IR E R R Z iAW) & n EEREEE
AT S5 A W 7= = (B W R 350% ) T R
Norberg 251! B 5T £ 0, BETE RE MEARfL R 2 2
PR R LR 2, RUE,,, 5 FE 75 F20E 1 22 (0] R 56 2R
PR TASRGEN TR, A5, B85 S0 A
S1 T FAEE M _LUE, BE S A T KRS
T, AR PR AR, BB RUE s /N T HA R A5
3.3 HEZHMSHERENCR

MacArthur' " FIBF 5T IA K Bt 25 £ 1) 0 02 2 3
T v FNE TR AN 245 38 B G 0, R G B RR e g
WM EE. Tian 250 OB 78 dds 2RO BEVR , HE
YA R S/ BETE AR PR . AR e PRV
RoEM 2 5 F & B R AR, EF Tian
R F R (S) 5 BC R AMHKLE 7
(a) ], BAHT S M= A RETE , BC I /)N, V& AR
MU Allan 25 (ORIFSE & R4 Fh 35 50 B b s | T A
FEARR . AR 25 Al R IUBE R 1 A 7
FREEE [ 7(b) ], 3R J SR A0 T A
Al HP | VR S ANRRUE . TR L T RE B AN A A B
B T HES RS RE IR AR FFAE = K, A R T
HeFrEvE o



3250 EZN

i

Bl

Es 2 &

3.4 KIRHELIREE SRR RS SR

ARG B R TR AR ) AR A ) S A
%““ﬁﬁﬁkﬂﬁéw‘gm%ﬁOﬂ
mg-L~' FEZER DN 0.18 mg-L~" AHXF T4 Z, H
E3INENTRBSEHEERD (R, RS
PR 2 W B G K18 (a) |, 3FF T Fu iy
e, W ih s o S E TR Y A 2R R
FEOT BREBEAN KR P A A B FRER T EE A K
TEVE 45 M A B R Y. Salmaso'™® Al
Rothenberger %5 (5T 45 35 1, IS kA LA
TS R LA SR 5 X R T s T 2 A M LA o
IR, AR SRR A B BC SRA L M A R SR
SR IR D AN, % e A TR R B4 b 3 TE A G (A
8) , R AT R AR 7K A Y 7 S h R 2R A KR
T LA R AR, DT 52 M B I E R AR E . IS R
SEUV RIS R BT A AR S UM G K S
SR SE R T i 4 B B S R IR A
S ARBFGER B, B IR BC 5 E IEAIE(P <
0.01), %%7ﬁ%ﬂ7ﬁakk%ﬂﬂ@%§‘$ﬁ§ *ﬁ?ﬂ
R R R R R . |

ﬁfiﬁff Sljlﬁﬁﬁﬁﬁnkﬂ%%%'ﬂ@ﬂ f;w{:?{ﬁ?
*E%ﬁif(?éﬂiﬁ? |E’J Weilhoefer-45" 52}[:?] ﬂﬁt&j’a
el 5 R 2 HJH/EZ%ii’iZﬁTﬂﬁ{%(}jﬁﬁ%
$FE§1‘E9€E’JIT5%I¥Z ﬁﬁﬂﬁﬁ’kﬂ%%%'ﬁ

BG imﬁﬁlﬁﬁﬁww 001), %%Eﬁﬁﬁ’ﬂﬂ%z_g

AT RS A 8 R . Wi ) (R
BRI B R 07 DA A 3 — AL,
PETIAE BB AR K XV R A SE  pH 28 fb %)
BC 1 I 25 IEAH G 22 [H. 7K IR 25 e e S 1 4F

KK PR 3R 69 R R 20 S R BE UK 4 0 A R
FIE BRI AR 45 R R B, KR BC G

PRSI J DR AT RE S 5 R A v T 0 4 oo iR L
B S R O IR AR X R R N B
AR R A TR Bt — 2B RS B2, NURRETE 4
PR AE X A R M A R R i, K AR AR T
FEE AR e MRS T th B A

4 i

(1) VAT [B], A6 AT 4 A7 LA I H 98 8 1)
103 JE 380 Fft, 4 5 By LASRSEE kv MR O AN A
o HAh S Y AR X 5 /D
(2)4 295 RUE,, B sl ECK , 2 RUE,, i
THAZE | H 2R R E /D R R e
M4 Z=-75 2 RUE,, B A%, fF 7 308 0 K, % A
FasE

(3) MEIE R E P2 AR Y I 7 AR AR W IR 7 3L ]

PR b VR RUEME S A 328 B AL B

UZRGER)
pH ZIEME, SYMEEEE

VR AL R AR R R AR K L R A
AR,

S 3k

(1]

(2]

[5]

[6]

—

9]

[10]

[11]

[12]

[13]

Suar P L.
Nature, 1984, 307(5949) . 321-326.
Holling S C. Resilience and stability of ecological systems[ J].

The complexity and stability of ecosystems [ J].

Annual Review of Ecology and Systematics, 1973, 4. 1-13.
Sennhauser E B. The concept of stability in connection with the
gallery forests of the chaco region[ J]. Vegetatio, 1991, 94(1) .
1-13.

KB, WU R Z AR S R A ) AR E ME S R PR
[D]. dbst.Adurm Jykea (st , 2019.

Zheng Y H. Research on the effects of plankton species diversity
on community productivity and stability [ D]. Beijing: North
China Electric Power University ( Beijing) , 2019.

PR 3599F 72 305 A 00 7 0T B 358 0 A= ) 22 Ao P 4 e 2 AL,
[D]. dbxt. fedbe iR (dbst) |, 2017.

Tian W. Response mechanisms of lake plank,lonrtor.nmumty to
environment™and biodiversity[ D]. Beijing: North .Ghma Electric
Power UHIVGrblty ( Beijing) , 2017. .'““ b
Hodapp D, Kraft D Hlllebrdnd H. Can KﬁonlEgﬂng" data
(’ontnhulé 10 the hlodlverelty ecosystem funct)({n df-lnate‘7
Evaluatmg data Arom a| highly dynamic | ecosystem [ __]:r’j.
Blodlver%lty arld Conse,'rvanon, 2014, 23(2) ; 405- 419
Mat’Arthur R. Elictuations of ‘animal populations, and a mea@ure
of commu,mly btdblllly[.’ 'Ecology, 1955, 36(.3) 533-5367 o
Filstrup’C B, Hillebrangd H, Heathcote A J, et'al. Cyanobaetena
dOmlHdHLJ nfluences rébource use efficiency and (ommunlty
turnover_in 'phytoplankton and zooplankton communities J J.
Ecology‘LetterSr: 2014, 17(4).; 464-474.

Ptacnik R, Solimini A G, An(.llersen T,

stability and resource use efficiency in natural phytoplankton

et al. Diversity predicts

Proceedings of the National Academy of
2008, 105 (13):

communities [ J ].
Sciences of the United States of America,
5134-5138.

Ipsen J R, Schomerus H.
complex fields as a solvable model for may-wigner stability
analysis [ J ]. Journal of Physics A: Mathematical and
Theoretical, 2016, 49(38), doi: 10. 1088/1751-8113/49/38/
385201.

Gardner M R, Ashby W R. Connectance of large dynamic

Isotropic  brownian motions over

(cybernetic) systems: critical values for stability [ J]. Nature,
1970, 228(5273), doi: 10.1038/2287844a0.

Limberger R, Fesl C, Schagerl M. Phytoplankton community
structure in a Danubian backwater system:
[ J]. Archiv fiir
Hauptbiinde, 2004, 161(2) .189-198.

BT, BRI ORI IR S X R A [ T]. R
Hi 4%, 2005, 23(10) ; 25-29.

Cao G J, Chen Y B. Water environment actuality and protected

Response to

environmental factors Hydrobiologie-

countermeasures of Three Gorges Reservoir [ J |. Science &

Technology Review, 2005, 23(10) ; 25-29.

ML, ZEEE0], S, F. S WOREZE KR A RUK AT
WA W20 AR T ], 3RERLEE, 2011, 32(5) ¢ 1266-
1272.

Guo S, Li C M, Guo J S,
nitrogen, phosphorus in different period in Three gorges reservoir

2011, 32

et al. Spatio-temporal variation of

after its impoundment [ J ]. Environmental Science,

(5): 1266-1272.



7 39 A AR A5« e DX S U VT U R P R e 1 S LR Bl DR 7 43 # 3251
[15] ABZHE, BLlE. =l TRX KA 5K AW 5 R4 B LI BRSO I 1], FRERE, 2015, 36(1)
XTI, KBEELRY, 2016, 32(5) : 136-140. 72-79.
Zou J X, Zhai H J. Impacts of Three Gorges project on water YuS, Sun P A, Du W Y, et al. Effect of hydrochemistry
environment and aquatic ecosystem and protective measures[ J]. characteristics under impact of human activity; a case study in
Water Resources Protection, 2016, 32(5) . 136-140. the upper reaches of the Xijiang River basin[ J]. Environmental
(161 XE, B, PR, 45 =oK% T 7R G ad: i v 4l Science, 2015, 36(1) ; 72-79.
B S IENTHCR[T]. B, 2019, 40(8) [32] HRI, R, BRK. KEREWIFRERAENL]. B E
3577-3587. Ak, 2011, 27(32) : 257-265.
Liu L, He X Y, Fu J K, et al. Benthic diatom communities in Feng T'Y, Song C, Chen J Z. Environmental indication function
the main stream of Three Gorges Reservoir area and its of aquatic algae [ J]. Chinese Agricultural Science Bulletin,
relationship with environmental factors [ J |. Environmental 2011, 27(32); 257-265.
Science, 2019, 40(8) ; 3577-3587. [33] Hﬁi}i BREL, SRoate. =Wk i 2K i JoE DX I R 40 9
(171 ORSCHy, FZEBE, M, AF. =0 P IX S A 1T B 7 JELI]. i BRFOR =224 ( A RBHE IR | 2013, 32(4)
LR R SRR TR [T]. BRI, 2020, 19-23.
41(4) . 1636-1647. Wang S B, Geng H, Wu L Y. Research advances of
Mi W M, ShiJ Q, Yang Y J, et al. Changes in epilithic algae phytoplankton after impounding in the Three Gorges Reservoir
community and its relationship with environmental factors in the region[ J]. Journal of South-Central University for Nationalities
Meixi River, a tributary of the Three Gorges Reservoir [ J]. (Natural Science Edition). 2013, 32(4) . 19-23.
Environmental Science, 2020, 41(4) ; 1636-1647. [34] JrEE, XFG, ik ZWoKE I K S R EGRLER Bk
(18] I, ZRI5E, Wk, 55 VCBETVE I RE B BERE AR B MEEEFMMELT]. LR, 20067 34 (19):
BERTARCHE T[], BREERR, 2017, 38(8) : 3290- 4998-5000, | | =/ i
3301. . Yin Z Z, Deng C G, Xu J. Research on eutr(;phi_c'dtion-in the
Xiang R, LiQ Y, Yu Y, et al. Functional group charafl_fei-istics backwater redch of tnbutapes of the Three Gorges'Rese oir after
of planktonic diatoms and their relationship with environmental second water;storaue[ﬂ Iournal of Anhui /—\vmcullqpﬁ] Sclepces
factors in the Ruxi River[J]. Env1r0nmental Smence 2017, 38 2006, 34(19) 4-998 5000. - --" __‘.-"J
(8): 3290-3301¢" - [35] Uik, 5t EH:‘EH PiAESTIRREREES bklﬁ%*ﬁ&,a;.n
SR éﬁ”*:‘" sl 11 IRy G 2012, 34(6) ; 4245,/

(197 -

140]

[22]
(23]
[24]
[25]
[26]
[27]

(28]

[29]

[30]

b TR ,’2017u 35(9) 141-144. ,-" P{/ &
Zhou F Gy Hu X Eutrophlratlon asse'témen-t‘ nf Rwe]; in

| banan dlamcl of Chongging city[ J7. an1r0nmenta] anmeeri‘ng,
2017, 35(9) ;
BRI b . mﬁ%m%Mﬁmﬁ&mufmﬁ=m;

1% IR BERL it L, 2002, L | /
[21]/

141-144. i

*@ﬂ%£¢lm%mwmﬁﬁ§ﬁ§1¢§%¢ﬂm
[M] Jeat. BRI AL, 1988-2012.

BRI, FEHH. hEVOKEE . BT BT, S
BHCI)[M]. dbmt. BR2=dibdt, 2014.
KA SR, RIS FR5E Wi s,
LR R M. 2RI, YL bR, 2012.

H ] A i K g

RIS, Bigth. T EVEE AR M. dba. B AL,
2000.

TRV, TR WAKIRIEAE B k[ M. dEEE. Bl
H AL, 1991.

Davidson E A, Howarth R W. Environmental science: nutrients
in synergy[ J]. Nature, 2007, 449(7165) . 1000-1001
Magurran A E. Ecological diversity and its measurement[ M ].
1988.

Warwick R M. Ecological diversity and its measurement
Chapman and Hall, London;
(paperback) , 1991, 179pp; GBP 13.95; ISBN 0-412-38330-6
(paperback) [ J].
Ecology, 1992, 159(2) : 279-280.

Daly A J, Baetens J] M, de Baets B. Ecological diversity:
2018, 6(7),

Dordrecht: Springer,
Anne
E. Magurran; second edition

Journal of Experimental Marine Biology and

measuring the unmeasurable [ J ]. Mathematics,
doi; 10.3390/math6070119.

XA, EWIERIEMSKAEE[T]. HE
2007, 33(4) ; 114-117.

Deng C K. Indicative function of organism and water environment

2007, 33(4). 114-

RIPREE,

[J]. Environmental Protection Science,
117.

THE, IV, RESOBE, 4F NSRS S R K AL IR Y

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Liu P, ’Wu L Ji Sourcgl ana'fysm and comprehenslve treatmenr’ of_-ﬂ
;poﬂullon in Watershed , Chongqlng [ 14
Environment and hcolog} in the Three Gorges, 2012, 34(6)
42-45. 7

water Hua)ﬂ

EROGME R BRI, A Sk R B KRS fFl:JF(;n,H‘—?ﬁ?
WA ], ARKIL, 2011, 42(2) . 83-86.

Qiu G S, Ye D, Chen J, et al.

variation in main stem of TGP reservoir area before and after

42(2): 83-86.

Analysis on floating algae

impoundment[ J]. Yangtze River, 2011,

Tr/NRL. - =K AR PR TS U R R T S5 R I 23 20 A
BEMEID]. A ZBRY, 2012.
Fang X F. Spatial and temporal distribution and succession for

the phytoplankton assemblages in Xiangxi Bay of Three Gorges
Reservoir[ D]. Yichang; China Three Gorges University, 2012.
TRELE. BB DE A B AR Sl 2 S PRI R FH S
F[D]. ERK: PRRE, 2019,

Zhang H B. The population dynamics of Cylindrospermopsis
ractborskii, and its relationship with environmental factors in
Huaxi River[ D]. Chongqing: Southwest University, 2019.
Striebel M, Behl S, Stibor H. The coupling of biodiversity and
productivity in phytoplankton communities:
biomass stoichiometry[ J]. Ecology, 2009, 90(8) ; 2025-2031.
Norberg J, Swaney D P, Dushoff J,

and ecosystem functioning in

consequences for

et al. Phenotypic diversity
changing environments: a
Proceedings of the National Academy

98 (20) .

theoretical framework[ J].
of Sciences of the United States of America, 2001,
11376-11381.

Tian W, Zhang H Y, Zhang J,
resource use efficiency and community turnover of plankton in
Lake Nansihu, China[ J]. Environmental Science and Pollution
Research, 2017, 24(12); 11279-11288.

Allan E, Weisser W, Weigelt A,

communities have higher functioning over time due to turnover in

et al. Biodiversity effects on

et al.

More diverse plant

complementary dominant species[ J]. Proceedings of the National



3252 7N b} =S = 42 5
Academy of Sciences of the United States of America, 2011, 108 AF BB 3 K F 0 i —— LA & m oA B [ T]. A k2,
(41): 17034-17039. 2017, 29(6) : 1464-1472.
[43] Yuan L L, Jones J R. Rethinking phosphorus-chlorophyll Li QY, Liu R, Xiang R, et al. Functional group characteristics
relationships in lakes[ J]. Limnology and Oceanography, 2020, of benthic diatoms and its driving factors in the branch of Three
65(8) . 1847-1857. Gorges Reservoir: a case study of Ruxi River[ J]. Journal of
[44] Dillon P J, Rigler F H. The phosphorus-chlorophyll relationship Lake Sciences, 2017, 29(6) : 1464-1472.
in lakes[ J]. Limnology and Oceanography, 1974, 19(5) ; 767- [51] Wlp, BEOAS, MEMSRT, 45, M TP Ir Y 5308
773. B (O CIBITF [ A I : 2016 rl‘lilﬂftﬂii’/z\?/f\ﬁ:/\
[45] Fu H, Yuan G X, Ozkan K, et al. Patterns of seasonal stability WECHEH)[C]. O, PEFRER2EYS ) 2016. 4.
of lake phytoplankton mediated by resource and grazer control [52] Weilhoefer C L, Pan Y D. Diatom assemblages and their
during two decades of re-oligotrophication [ J ]. Ecosystems, associations with environmental variables in Oregon Coast range
2020, doi: 10.1007/s10021-020-00557-w. streams, USA[J]. Hydrobiologia, 2006, 561 (1) : 207-219.
[46] RAIDE, BREEEE, NIk, 45 WA T K BREE & 5 17 A ) [53] i, Ao, PRI, T L iR sk A B s ol X 1y
Tk 4 #ﬁﬂﬁﬁfﬁ<ﬂf4tzi}£$ﬂlijé%§[JJ. IR, 2020, BRIBETE[)]. FBEI5 RS B5R , 2009, 31(6) : 58-63, 88.
41(2) . 702-712. Yang Y F, Zhu Y Q, Lin W Q. Simulation study on blue-green
Zhu LY, Chen Y Y, LiuJ, et al. Spatio-temporal evolution and algae blooms in Dianshan Lake and its impact factors [ ] ].
relationship of water environment quality and phytoplankton Environmental Pollution and Control, 2009, 31(6) : 58-63, 88.
community in Wenyu River[ J]. Environmental Science, 2020, [54] Tilman D, Kilham S S, Kilham P. Phytoplankton community
41(2) . 702-712. ecology: the role of limiting nutrients [ J]. Annual Rg:.view of
(471 JEI, %’f}%i ’H‘;}'E'IJ, e A N R TR AL LI =] E(’olngy and gystematice 1982, 13. 349- 372
B8 PR TR D 28 B0 I 2 R B G R[] Hftﬂ Es [55] T AU A TR B 2 25 1 5%“%5’]*?!
2016, 37(3) : 873-883. j&ﬁt@%aL[D] B RO, 2015, . y
Zhou C, Wei J J, Fu L, et al. Temporal and spatial di%_rﬁi}rutinn Wang L. Tempnral and ‘spatial variations in phy plankton
of environmental factors and phytoplankton during algal bloom communlt‘y and their {correlations with env1ronmen¢/fnactq,rs in
season in Pengxi River, Three Gor}jés Reseri}..oir [711]. Sheng]m Lake[ D} “Hefeil; Anhui University, 2015. _,-“___.r'r“
Environmental Sience, 2016, 37(3) ; 873883, | &~ [56] L, ﬁﬂ;ﬁ%@ S LN U R R T
[48] -Salmaso N. LOng térm phytoplankton commumty .Chanu A Hifiltlﬂ?ﬂ’ljég ﬂf*#% 2011, 32(10)“;" 2.868—._1
; deep suba.}pme 'lake responses to nutrieft)’ 'a' ’il-l:j%:ld 2874, g J‘ i -"'.:_:ﬂ,
= climatic ﬂu'gt'-‘at‘lons [J]. Freshwater, B‘lology, 2010’ 55_'(4) Wang LQ Xu Ly LugZ Y4 et al. Dynamir. of ]:hytnplankld"rzl.
1825-846. i i ‘-‘ abundancd{md the re]alllonshlp with env1ronmental factog¥in
[491 4 Rolhenberger M B, Burkholder J M, Wentwmﬂl T R/ Use of Dianshari Lake | Shanghai{ J ]| Environmental Science,, ZOIf 32
: longftelm data and multivariate nrdmatlon tPchmques to/ 1dent1fy (10) :42868-2874. ]
i envﬂ’ronmbn?a] factors Governing estuarine ph.ytoplank;_t.@n speci€s [57] Forsblom L, Engstrsm-ost J, Lehtinen S, et al. Environmental

/ dynaics £1].

[50]

Limnology and Oceanography, 2009, 54 (6
2107-2127.  °F

BITE, XF, A, . R DR L RE R

variables driving species and genus level changes in annual
plankton biomass[ J]. Journal of Plankton Research, 2019, 41

(6): 925-938.



HUANJING KEXUE Vol.42  No.7

Environmental Science (monthly) Jul. 15, 2021

CONTENTS

Transmission of Coronavirus via Aerosols and Influence of Environmental Conditions on Its Transmission —«+«+seessesesessesiseneninninnninns LI Xue, JIANG Jing-kun, WANG Dong-bin, et al. (3091

)

Impacts of Meteorology and Emission Variations on PM, 5 Concentration Throughout the Country During the 2020 Epidemic Period * LU Shi-ze, SHI Xu-rong, XUE Wen-bo, et al. (3099)
)

)

Factors and Their Interaction Effects on the Distribution of PM, 5 in the Yangtze River Delta Based on Grids ~«+evsereereeeerereseeeneenenss HUANG Xiao-gang, ZHAO Jing-bo, XIN Wei-dong ( 3107
Application of ARIMA Model for Mid- and Long-term Forecasting of Ozone Concentration ««+:++«+x+sssesssesessssussnsinsinsisneisinsnnens LI Ying-ruo, HAN Ting-ting, WANG Jun-xia, et al. (3118
Pollution Characteristics and Sources of Wintertime Atmospheric Brown Carbon at a Background Site of the Yangtze River Delta Region in China +:«+seseereeeseserensimmenenennincneennes
..................................................................................................................................................................... ZH:\O Yu, “U Can, \XAANG Yi-qiaﬂ, el al' (3127)
Spatio-temporal Variation Characteristics Monitored by Remotely Sensed Technique of PM, 5 Concentration and Its Influencing Factor Analysis in Sichuan Basin, China «+:eeseeeeeeeseresseee
............................................................................................................................................................ LI Meng-zhen, ZHANG Ting-bin, YI Gui-hua, et al. (3136)
Construction of Continuous Dynamic Model for River Networks and Its Application in Simulation of Spatiotemporal Migration of Typical Biocides =~ ««+seseeseereereseserenmsnmieneniiiincnen
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" XING Cheng, ZHANG Qian-gian, CAI Ya-ya, et al. (3147)

Response of Riverine Nitrogen Exports to Land Use Pattern and Hydrological Regime in the Jiulong River Watershed HUANG Ya-ling, HUANG Jin-liang (3156 )

ing, HOU Lei, LIANG Qi-bin, et al. (3166)

Correlation Between Microplastics Pollution and Eutrophication in the Near Shore Waters of Dianchi Lake

Analysis of Water Quality and Exchange Flux of Interstitial Water-Overlying Water in Sediments of Baiyangdian Entrance Area in Summer ** -
...................................................................................................................................................... ZH[\NG Tian_nay ZHOU Shl'lely CHE[\ Zhao_y“,lg‘ el al' (3176)

Distribution Characteristics and Pollution Evaluation of Nitrogen and Organic Matter in Overlying Water and Sediment of Guyun River and Jinshan Lake in Zhenjiang City -««veeeeeeesreeeeees

+* YUAN Lu-bin, XING Shu-yu, LIU Xin, et al. (3186)

LIU Yong-jiu, HUANG Su-zhen, ZHANG Lu, et al. (3198)

Pollution Distribution and Ecological Risk Assessment of Heavy Metals in River Sediments from the Ancient Town of Suzhou «++++++++-+++ BAI Dong-rui, ZHANG Tao, BAO Jun-song, et al. (3206)
Spatio-temporal Distribution Characteristic and Risk Assessment of Heavy Metals in Soils Around Centralized Drinking Water Sources in Wuhan — ««+xessereereeresemenenenncnensininennnnens
............................................................................................................................................................... ZHU Jing, HOU Yao-zong, ZOU Shu-cheng, et al. (3215)
Hydro-chemical Characteristics and Ton Origin Analysis of Surface Groundwater at the Shengjin Lake and Yangtze River Interface ~ «++++++++ CUI Yu-huan, WANG Jie, LIU You-cun, et al. (3223)
Identifying the Sources of Groudwater NO;™ -N in Agricultural Region of Qingdag ««+«+ssseeeeseeresmssnssininiiinin KOU Xin-yue, DING Jun-jun, LI Yu-zhong, et al. (3232)
Analysis of Phytoplankton Community Stability and Influencing Factors in a Tributary of the Three Gorges Reservoir +-«+:essesreeesesesenneees HE Shu-han, OUYANG Tian, ZHAO Lu, et al. (3242)
Distribution Characteristics and Influencing Factors of Phytoplankton Community in Harbin Urhan River Network During Wet Season ++«+:«+sesseseeseees LU Feng, LI Lei, QI Qing-song, et al. (3253)
Response of Microbial Community to Natural Organic Matter Input in Lake Sediments ««+s+sxesveresersensssmsnsniniiniiininsienens JU Qi, ZHANG Qi, CAO Chi-cheng, et al. (3263)
Effects of Water Supply Quality and Social Activity on the Microhial Community in Baiyangdian Wetland ZHAO Zhi-rui, WU Hui-qing, BI Yu-fang, et al. (3272)
Characteristics of Dissolved Organic Matter in Overlying Water During Algal Bloom Decay LI Xiang, LI Zhi-chun, WANG Xuan, et al. (3281)
Water Pollution Characteristics and Source Apportionment in Rapid Urbanization Region of the Lower Yangtze River; Considering the Qinhuai River Catchment «++eesesesereereeresienienenennes
MA Xiao-xue, GONG Chang, GUO Jia-xun, et al. (3291)
Contamination Characteristics of Surface Runoff in Densely Populated Areas in Downstream Yangtze River, China «:e-eeeeeeeeeeee GUO Wen-jing, ZHANG Zhi-yong, WEN Xue-zheng, et al. (3304)
Characteristics of Pollutant Dynamics Under Rainfall-Runoff Events in the Chaohe River Watershed «++«+esssseereenesiesemenenninienennnnnenns BAO Xin, JIANG Yan, HU Yu-cong (3316)
Influence of Tmpervious Surface Roughness on Accumulation and Erosion of Urhan Non-Point Source Particles SHAN Xi-huan, XIE Wen-xia, LIAO Yun-jie, et al. (3328)
Probabilistic Risk Assessment of Arsenic Exposure Through Drinking Water Intake in Chinese Residents QIN Ning, LIU Yun-wei, HOU Rong, et al. (3338)
Removal Behavior of Protein-like Dissolved Organic Matter During Different Water Treatment Processes in Full-Scale Drinking Water Treatment Plants ««+«+«+seseesserseeesemenenssninienennes
............................................................................................................................................................ LI Meng-ya, SONG Yu-ying, ZHANG Xiao-lan, et al. (3348)
Distribution of Heavy Metals and Their Corresponding Nanoparticles in Different Treatment Unit Processes in the Sewage Treatment Plant +++++-+-+- WANG Du-jia, HE Shuai, ZHOU Xiao-xia (3358 )
Metagenomic Analysis of Resistance Genes in Membrane Cleaning Sludge «+++w+eseessesresersssssmsisininiisisn e DU Cai-li, LI Zhong-hong, LI Xiao-guang, et al. (3366)
Distribution and Removal of Antibiotic-Resistant Bacteria and Antibiotic Resistance Genes in Petrochemical Wastewater Treatment Plants ++«+e+ssesereseessersenenenieneninininensininsne

TANG Zhen-ping, XIAO Sha-sha, DUAN Yi, et al. (3375
+ LU Kai, SHAO Xian-ming, WANG Kang-zhou, et al. (3385
TANG Yi, MA Yong-wen, WAN Jin-quan, et al. (3392

Treatment of Medium Ammonium Wastewater by Single-stage Partial Nitritation-ANAMMOX SMBBR -

Two-Stage Denitrification Process Performance with Solid Slow-Release Carbon Source

Effect of Ozone Dosage on Sludge Settleability and Biological Nutrient Removal in SBR System —«+eeseeeerseesesesinsennesininenes LU Yong-tao, ZHU Chuan-shou, ZHANG Xu-yang, et al.
First Extended Anaerobic Phase Enhanced Nitrogen and Phosphorus Removal by Aerobic Granular Sludge Under Intermittent Gradient Aeration
............................................................................................................................................................... ZHANG Yu-jun, LI Dong, WANG Xin-xin, et al. (3405)
Effect of Rate of Salinity Increase on the Performance and Microbial Community Structure of Sequencing Batch Reactors — «+eeseeseseeneeenens GU Bai-ming, JIN Chun-ji, WEN Chun, et al.
Effects of Cold Acclimation on the Activity of Autotrophic Nitrogen Removal in Granular Sludge and Iis Bacterial Population Structure
............................................................................................................................................................ QIAN Fei-yue, LIU Yu-xin, WANG Jian-fang, et al. (3422)
Stahilization of Heavy Metals in Municipal Sludge Using a Slag-Based Modifying Agent «+«+«+sesseseeesssssersnmesneneneienicnnens ZHANG Fa-wen, DONG Ming-kun, CHEN Chen-hui, et al. (3430)
Role of Land Use Changes on Ammonia Emissions from Agricultural Ecosystems in the Yangtze River Delta Region from 2000 to 2018 +xereeeeereseeesssnmnssnnisiiisnsnne
............................................................................................................................................................ WANG Wen-jin, WANG Qing, ZHU An-sheng, et al. (3442)
Effects of Wheat Straw Hydrochar and Its Modified Product on Rice Yield and Ammonia Volatilization from Paddy Fields HAN Chen, HOU Peng-fu, XUE Li-hong, et al. (3451)
Effects of Water and Fertilization Management on CH, and N,O Emissions in Double-rice Paddy Fields in Tropical Regions ++ LI Jin-giu, SHAO Xiao-hui, GOU Guang-lin, et al. (3458)
Community Characteristics of Methanogens and Methanogenic Pathways in Salt-tolerant Rice Soil =~ «e+eroreererersenssmemmsnsnsnsinsnsnenien YANG Yu-hong, HE Hui, MI Tie-zhu, et al. (3472)
Effect of Ferric-carbon Micro-electrolysis on Greenhouse Gas Emissions from Constructed Wetlands +«++esveeveseeeeesennenssnenennnn ZHAO Zhong-jing, HAO Qing-ju, TU Ting-ting, et al. (3482)
Sereening and Evaluation of Methods for Determining Available Lead (Pb) and Cadmium (Cd) in Farmland Soil = ++essereessesresssnenessisninsinnns CHEN Ying, LIU Han-yi, LIU Na, et al. (3494)
Spatial Distribution Trends and Influencing Factors of Typical Heavy Metals in Subtropical Alpine Forest Soils: A Case Study from Ailao Mountain in Yunnan Provine «+:eeseeeeeeseseseseeeeee
- +++ LIU Xu, WANG Xun, WANG Ding-yong ( 3507 )
Environmental Background Values of Heavy Metals and Physicochemical Properties in Different Soils in Shenzhen *+ LIN Ting, ZHAO Shu-hua, XI Xiu-ping, et al. (3518)
Screening of Amendments for Simultaneous Cd and As Immobilization in Soil +«++eeseeseeeserereresemeneni ZHOU Si-jiang, LIU Zhen-yan, XIONG Shuang-lian, et al. (3527)
Simultaneous Immobilization of Arsenic, Lead, and Cadmium in Paddy Soils Using Two Iron-hased Materials ««+:«+sesseseerseeseeseenneenee +* YUAN Feng, TANG Xian-jin, WU Ji-zi, et al. (3535)
Pollution Characteristics of Organophosphate Esters in Frozen Soil on the Eastern Edge of Qinghai-Tibet Plateau LIU Li-ya, YIN Hong-ling, JIAN Lin-jie, et al. (3549)
Analysis of Spatial Distribution and Influencing Factors of Nitrogen and Phosphorus Fertilizer Application Intensity in Chengdu Plain «+++++ LIU Qi-xin, WANG Chang-quan, LI Bing, et al. (3555)
Different Responses of Soil Dissolved Organic Matter to Different Types of Compost ~ =«+xreeresrerersssssressensnnsnssnseinsisne s XI Bei-dou, WANG Yan, TAN Wen-bing, et al. (3565)



	1.pdf
	封面
	中文目录


