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Abstract Hongze Lake is the fourth largest freshwater lake in China and is an important source of water for surrounding industrial and
agric ultu,ral processes and fishery resources. Analyzing the changes in the zooplankton community structure in Hongze Lake can provide
scientific support for the scientific management of its ecology and environment. A one-year monthly monitoring study was conducted
from March 2017 to February 2018 to analyze the temporal and spatial changes in species composition, density, and biomass of
zooplankton in Hongze Lake, as well as the seasonal changes in community diversity and dominant species. Canonical correspondence
analysis was employed to explore the relationships between the temporal and spatial changes in zooplankton and the environmental
factors of Hongze Lake. The results showed that the average annual density of zooplankton in Hongze Lake was 383.87 ind-L™", and
the average annual biomass was 1.36 mg-L™". The community structure of zooplankton in Hongze Lake varied greatly across time and
space. Community structure varied greatly in summer, and zooplankton density and biomass reached a maximum in autumn. The
community structure of the zooplankton was the simplest in winter. Chengzi Bay and Lihewa Bay exhibited an abundance of many
different zooplankton species with limited spatial differentiation, whereas the zooplankton in the overflow area comprised fewer species
but exhibited greater spatial variation. In summer, water level and temperature are the dominant factors, whereas in autumn and
winter, the dominant factors are water temperature, nutrients, and chlorophyll. Canonical correspondence analysis showed that the
temporal and spatial changes in zooplankton community structure in Hongze Lake were mainly determined by water level, total
phosphorus, water temperature, and total nitrogen content. Water level fluctuation has the greatest direct impact on zooplankton
community structure, and water quality regulation has indirect impact.

Key words:shallow lake; zooplankton; community structure; temporal and spatial distribution; water level

LRI R K AL TR AR S e R R ] DR A e ) = 2 TR A < 38 7K Y Rl AL ZK SR 2 )
1A, QL3 [ 27 DU SRR K WA , 5 T3k T R 3, B

HB m{é{% WK K FE KB F K HL A5 £ R Ih WeAs B EA ; 2020-10-21; EITEEA; 2021-01-21
ELWHE: FRARREESTH (31872208) 5 11354 K FIRHL I

[I[ZR s 32 210ip) DA O a7 ISR A B =i | 8 A RN OB ES " H (2019005 ) ; ﬁwf.wﬁﬁmﬁﬁﬁiﬁﬁ ( GXXT-2020-

(2] FUTRITTN 075) ; " EBALEH S E ST H (2020316)
KR 2 A A TR ) RT3 2 B 0 P fEER A : PRl (1995 ~ ), %,Eﬁﬂﬁﬁi FERFIE D7 1 ARk A
% }\ {ﬁd}?ﬁ&ﬁnﬁu’%ﬁ‘ {${ﬁﬂﬂq$/u\ﬂ:jﬁ%$% ?S'?r-l',E—mail;YChen_niglaleZO@ 163. com

# [EVEH, E-mail ; zjgong @ niglas. ac. cn; xiangxianling @

AL e B IR IRI R T R R AR ) 7 i) (e 163. com



3754 ®

L 42 %

L
&

FHAREE R WA A 7K I AR, 7K AR AE P 8 o AR
IK B2 | AR P i =, KR AL T2 8 8
FRIRA.

TR SR IR K AR S R G T S AR W),
ERFRAE R RGBS WM Re et (. B2 &
Py BB — B8, T KR 0 7 RE ) 45 ) S5 5 TE
AT B R . R B X B 5 AR A R R AR
JE KR I B HE AR R E R A S IR K 7R
TS eAs T RS, R WA [R] K S i 3h W e
LR AV E R 3= S N EIR R | 227/ 1SS
(AR E FRALSE ) FIAE R 2R (A . 52 4 R
) U IR SR A T GO S R
PR Z ) IR )2 52 AT RN RN AT RN P
AR ) s B R e D] I 384 R 2R DA R A0 2SR T Ui
W) A= W 6 34 2 X T U Sl W R VR A5 R R
WO FE TR S R SR T B
VRS TR 3 X I Ui sl A S R AR . — ST
Il ENEES R EERNGIE 31 St o))
2, A A 24 s o i A IR B R DA ok A T I A
(R e R 1 5 ) HEAT ﬁi/%(ﬁ?zjl%fxlﬁléﬁ [«
RWJ:E%TEEJE ST, @L/\E’J(%ﬁﬂ?zﬂj%ﬁm
ESES &E@%%V“i 1ol

L.%haFR"F @(E7kﬁ]%*ﬂ(%ﬁ?*ﬁ%iﬁf?iﬂﬁ
ST VU Sl R e IR ) B & R AR XT
il W, iﬁkzﬁmﬁﬁwm%qﬂtﬁé {Hz
7J<1¢1F_J%E4ﬂril g@ﬂéﬁ/%/ﬁﬁkhﬁﬂcﬂjzfﬂthﬁ
(A BIRRAE | S5 TT I T R B A A 52 R
(i) Fsf 73 A o 2 LAY sk oKk M, K i A2 £k
Xof R ) 3 5 2l 0V 45 R S e R TR TR X
FREER AT SCA AR, PR s W i o 1 i i
AWFFE. PSR AT DAE S — MR ST 42,
AT KL B U Ui Sl 4 B[] B 5t
WU ST T 2 A8 T ) 25 708 A | WF L ) A 25 30
BEFNK A= B 5 %) A P A5t B A Hi 0 S PRI AR S
XS B 1 a B TR IR S B SN A S B
LW I S T v 45 F0 i B 23 A8 A O 455 /KA
i B B, B L XF R 43 AT ( canonical
correspondence analysis, CCA) XJ 3L 17 U7 sh W) B
P& LR 5K A BT R - 1Y ¢ R AT AT, R 9T L P T
TR IR 5 AR A i T2 R 7, F 6 b
WIS T o, LU Jhy b5 380 1) A 25 3R 45 AR 4
SRR 2

1 #B5E7EE

1.1 CREERFIR] K RAE AT
T TR AR R SR AE 12,5 m BT

.r'

K21 576. 9 km®. J& T o e B 1) KA i
IRPEIIA , ek R AT, Hh A A K I T R 1T
IR B A5 DR ) 3 7K T8 . BT XA T b, &2
/NG, KA Bl 2% , B KBS A R
HE DA T PG H 12 Hi DX 15 A W b PR AP X K DR B
(EliD Rz s IR R 87 P N e & i R
A WAREB AT EHE KK, i sh vk ar  xE
DAL K A=A, K 5 322822 AT S T 52 ). A
P PR HLAAE I, 25 R B | Rl I 25 3 R K AR 3
PESEIE O, FE PRI XI5 B 10 S RABE AT, 431 3
AR (E 1), AR )5 B AE 2017 423 H ~
2018 42 A, TR H AR TRAE.

N[
X e A
T g T A KX
- R
@ M
.
HZ4
[ ]
HZ3
N HZ2
2l A
HZ8 75z
sEA HZS
HZT
HZ6
[
HZ9
A
HZ10
) 0 10 km
= | i
g - | |
:::
118°20° 118°40° E

E1 #FEHRERSETE

Fig. 1 Location of sampling sites in Hongze Lake

1.2 FEACREE
1.2.1 K&

KR (WT) FEfRE(DO) FIHL 5548 (COND) 457K

JFtgbRE YSI6600 Z2SH0K B A I ; SR

('TN) IR o TR B T i 55 43 Y BE W 22 (GB
11894-89) ; JE\B(TP) FEHmREL /73t L BEVE%E (GB
11893-89) 5 =1 i 12 £k 45 5 FH 14 v i 1 8 2 0
(GB 11892-89) ; iEHAE (SD) JH ZE 2 B B2 £ 2
JKGE(WD) FIZKBAGIGE 5 #2483 a(Chla) HIF B
PAE 5 KL (WL) B F T35 300K S0k
1.2.2 7Riish¥

TRUFSN RS B MR 2.5 LA
LI EES RK R EXR)Z 0.5 m FRZ 0.5 m DL I
IKFER 5 L, 2825 5 I AL ) Il g e 4, T A
7% W /N7 b R, [l 38 S 6 2 # 30
mL. 732 R 1 LIRAKEE, A 10 ~ 15 mL &-5F %
W R | ]2 5200 2 5 B 48 h S W H 1 VO 4
RE 30 mL, T AR S 58 e



8 1

ol 25« LT 9 Ui sh Wy ) 22 2 A R e B R Bl R 3R

3755

BF, S0 H8 50 4 A i, TS WA DR I 1 mL
FEmE T 1 mL IR, 72002 B T 42 it
B BRI R SR EA. IR S E S
HESCHR[ 17 ~ 19, BRAE O A58 s UHE TR K
TS W) I — AN G 3 [ A 5h ).
1.3 Bt
KISR0 h RO AR )
AR VR KA L E Oy B AR B AR A S
T LT AR A 5 o 2 g 22 e ol g e AR A
B T TR o s = A ﬁﬁﬁ{%fﬁ?lﬁ%ﬁtﬁfu? b4
(Y) . Shannon-Wiener ZF P52 (H') . Margalef 3=
TR (D) A Pielou Y51 8% () XUk W15
RIS IRE R S AT o TR R AT
Y = (N/N) xf

H =_ i[]]\]\; Xlng(Ni/N>:|

D = (S -1)/In(N)

J = H'/InS
SV, o R A R N Sl
*%E%%éﬁ%ﬂ\fﬁ%%ﬁﬁ%%%@ 5
S A B T RS ry

ﬁ%mmﬁﬁﬁfEmw#Jf%ﬁ@%ﬁ

%i’Jiﬁfh 5yt 09 25 (8] 53 A7 B TE AreGIS 10. 7 He
2 X FR B 64T Hellinger 340 LA K 3R 5% A 1
BAE R AL Z 5 - BEAT JLE XS B 23 B (CCA ), i
RIBF vegan H58 I, TEHAT CCA 43 M7 ZHif , SextiF
Ui 20 ) % A 2R A 7 2 M 6k B 43 A ( DCA) |, 15 3
KRB FE > 4 sk FH XTI 43 Hr (CCA) .

2 GRE5SR

HEEEIB R R 7 1 A8 4k
HEEE B IR BE R 32 A AR an & 2 Firos , KA %
AL 3 s, £ 3 5E N 72 AR i 3, Hop
R R ERFE AL . TP, Chla, WT Al COND 2 E
THE T RS TN, DO Ml WD 23 T
Wefs ETHRY s L e, SD S s A8k, 3 BB %
A, SZ WKL & 7J<uasf)b§7"<ﬁffﬁ,8

2.1

R AR ?E TN Hﬂzi@{ﬁ/&mzalﬂﬁi 67 ~
2.85 mg- L~ [ FFLF TN é‘iﬁ?ﬁﬂ% TPﬂ¥

ﬁﬁ&m@@ﬁom bumgL‘Ey"
ETEYE
22 WA REUME ST P
ﬁ@%%ﬁﬂﬂﬁ%%i#m*MAﬁmm#;
ﬁ@%&ﬁ%ﬁ*?ﬂsﬂ&ﬂ%mﬁ#ﬁﬁéé

80 F

30 b -4':? 6l

T - 5| 60 |-
p O = . £ g H
= 2 4r . a
= o . - _ I B

T S Qﬁg il
Ghllllllllng;sl 2_l[lJ??JJJIlJ 20_ 1
345678 91011121 2 345678 91011121 2 zaso?somllwlz
4+ 0.20 [ o

T 3é : E T, oISt T :

e > % r ,

E- 2 b égé? # & nméééé é$5$$ Ef zo_é $$ﬁ éé
l_IJIIIII-IIJlI UIUSI[IIIIIIIJJ% Olé[allllgllggé
34567 8 91011121 2 34567 8 91011121 2 3456 7 8 91011121 2
8 . 16 F - 1100 F

7 ' 14 + _$ 900

Y : _ =S| - e B

e (T e e i ‘“’éé Eé

e g b el | e

6_

1 1 1 1 1 1 1

1 | I I — I I —
345678 91011121 2

| I T ——
345678 91011121 2

A A

B2 BFEHHEETFHZRAEN

Fig. 2 Monthly changes in environmental factors of Hongze Lake

L 1 1 L 1 L 1

1
3

) - —
567891011121 2
A




3756 ¥

i

B 42 %

14.0
135
13.0 -
125 -
120 -
s
nob—t——t—r 1

4 5 6 7 8 9 10 11 12 1
Hin

B3 2017 ££3 A% 2018 £ 2 AREMKCEAZL
Fig. 3 Monthly changes in water level of Hongze Lake
from March 2017 to February 2018

FH13 Jm 19 F B8 226 10 B 14 J&§ 20 Fh. 2 Z= it
IR Sh YRR O 6T 3 44 T & Z b 3t
A 16 . B 232 Z S50 28 BAT B R i s
B & IR UM R A E R
calyciflorus ) ., fi & B B ¥ o
( Brachuionus angularis ) W2 JE /6 W % M ( Keratella
cochlearis ) FE1 1 22 5 %6 HL ( Polyarthra trigla‘?",:ﬁiﬁa
A9 ff IR 52 B2 338 ( Bosminacoregoni ) | ﬁﬂ%’@[ﬁﬂ:‘ 1E

AKAt/m

(%]

(' Brachuionus

B il
. m Bk
1500 | o peraxe
:g‘ 1000 |-
B
.|
500
0
34 SE T ET 2
Hir

71 8 /K % ( Limnoithona sinensis ) F1 JC 77 41 1k
(Nauplii) . SEAS R DX 5, a5 7K X2 F 2 5 B
S BRI RSB O I iR . A
PREFPISBL, K X e, B IR, B A
2.3 RIS S Y R R S A

TR TF i ) W A 34 9% B R 383.87 ind L7,
PIASHON B (Y 88. 5% ) B fZe 5% 2R %%
BARCEE 11. 5% ) . U817 sh W 4E 4 A Wiy
1.36 mg- L~ IR B 72.5% ) 56 S
B BAEYRBAC(H L 27.5% ) . s A Y &
559 FE W Ta) 43 A Q1R 4 BT T Ui sh ) A ) f
E A HIRAEY A, R 7.68 mg-L™"; AR
K5 1 M2 H.5~9 A&wEgEETE, 9 HZE%
A2 F B EREAR. TRl B e O R BLEE 10
J1,091736.9 ind-L~" BRI S 1 MI2HT 3~5
FIANG ~8 g i EWIVEAT, 8 ~ 10 J1 B85 T
i, 10 H B4R F ARSI AR, TR B
i 5 9 A S U A i

8.0

6.0 'y
Fl
£ 40F
&
<+

20 |

0

345678 91011121 2
Hir

4 HERFHINEESEVEFRESH

Fig. 4 Temporal changes in zooplankton density and biomass in Hongze Lake

w0

@ 80inaL

| il
L3 HES

)
@
&

@
g

B

nziof 0
| I

10 km HZI0®

A it

. 0.77 mg-L!

AR
L3 HES
i |- YiE

nzo@

5 BAERMEFEINEESEVMETELSH

Fig. 5 Spatial distribution of zooplankton density and biomass in Hongze Lake



8 1

ol 25« LT 9 Ui sh Wy ) 22 2 A R e B R Bl R 3R

3757

K DX AR i 20 ) A e ey, Tk 5 e K X
AW TR I S R TR T
IR R TFE . b PR i 2l W) A Wy e 45 S R
KA 2e G P AR AL H, MiFe L b 48 4 0 i sh W)
JE AR OLE A8 R S0 A Py it 5 %8 S A LI
2.4 ISR

L) P 5 Sh ) D S A5 5 1R b A RO f
oAU BN 22 O By RO S IR B, B
Ky h A 5 S K & 5 T k. B A 2= 1y A2
3 A H Rl R R AR, BRI FA IRE L H
R B R 2 BCR B BIR E R #E L ( Synchaeta
pectinate ) Ffai gl g &k, E AR I B
% W ( Keratella quadrala) . 1R /6 48 L EHE £
Jisc e L a7 IR 4 S vk A A 98 ) S038% ( Ceriodaphnia
cornuta) 5 A H M A IRIL 0 45 R Bk 2
o HURMBT NG B, A U RFA 57K 2 ihe i

4 8

FTCTT A, 3 Fh 32 525 77 e sh B V6 4540, 1R
PN S e T MR L B A R B R 2 B T R I
S B REY SRR A8, S5k
Yyt 5% B R I 2s AR A — 3K
2.5 ZFEMEIREL

#EE W) Shannon-Wiener 22 FE 14 8 80 (H') .
Margalef =& B 5 40 ( D) Fl Pielou ¥J25] FEFE 50 (J)
s A b & 6 fros iR - H D 5 J AELEN ),
H FHWAET, 8 Mo HBLE(, 9 AZ )G H'%
WA, D #&AK -, 3 ~7 AB# BT, 7 ~ 12 Hi&Hr
FRAIK, 12 A ER4E2 AW e, 5 H D
Wk ERRAEA R 6. 0. J K FRI 3 ~5 A B
W, 5~6 HZEAFTETFE, 6 ~10 2 ETHEH,
10 A 2840 1 A 2R IEE, 1 ~2 Afu LTt =
] BRI BT H D A MRS, T
P2 K B /a4

3 6

D

H
2

4

i

(]

i ?%%Sé@éaé

2

34567 891011121 2

34567 891011121 2

it}

=

34567 8910111212 F

A Hir A
4 8 2
jmm R
3k 6 0O kI
_ é é O i
B ) éﬁ 2 4+ e T | 5
1 : o esn] E@
0 0 é é 0
12 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 910 1 2 3 4 5 6 7 8 9 10
A s s
El6 BFHIFHENYSEEEHNEEL
Fig. 6 Spatio-temporal changes in zooplankton diversity indices in Hongze Lake
2.6 IFiFEhY)-S IS N T R S A FRUFSh YV SS A BN RS E , B2 Y2 Bkl K5

CCA F3Hr 25 3 o | V7 S W0 B Vi 45 4 1 i) 23
A4S WL, TN, TP SR B2 24548 . Chla, COND,
WT., WD kK DO S 2540 3¢ 1 P 4l o3 A 45 2 AL i
BRI 2211 23.2% (P <0.05). 2 — Rl R AEAR
0. 34,55 Wl ERAE MR 24 0. 29 , i 9 Al i) A B R 5 B
fETRERIY 54. 2% . ARYEHEF 455, WL, TP F1 TN 5
Wl 0 U G, WT AT COND 545 — il 52 i@
FAEANSE , B AR RREL PR EORI AR 5 i A
PRI DR 1~ 5L W3 1A 6. BREE K - WL X R i
YIRS S5 R R M fe K, FLUO® TN, WT 1 TP X
TR RETE S5 R (R 5 K, WD | i A R AR 48
¥, COND . Chla Fll DO XI5 Jif sh 9 F 7 45 Ka) 52 W A
XL /IN. NIEL 7 38 0T LU H 7 3 W 0 4540 2 1
B M ZET AR, Bk AR S A LR R A

SERIREIR ;A BRI RO R L, VR B IR
SMARRE 2 Z N Z M. K7 AR X s 2
TR R IR], 1K X o A A5 5 R 40, VR e sh VR
EY AP S UNI A R IR T STIRE TR i EPUE S LIRE
i sl IR M 22 S /N ey i 55 BRI TR 1 Y 6
RN, iR Mok, £ 0 #E & ( Moina
macrocopa) ) i 1 & 7K & ( Mesocyclops leuckarti) |
FEOE fa P e AU FIRGE ( Daphnia pulex ) I AE AL
5 WT, COND Fll Chla ‘2 IEAHE, 5 HABIFEE A T4
R K.

3 itig

HEPEBEAL A 7 281
HEER G 25 X UL PRI 50 4F KA AR AL BEA T

3.1



3758 7 5 il 2 %
25F A
& g
el il A 1 4
K.coch - A
TP B.angu A z
: C‘,hla Kvalg Mleuc * C.com,
a CO|
WD 'y EE’”Q A M.macr
0 a
The— N.Naup
ﬂ"Bﬁ:re - wr .
EchaH Chank = 4 D.pule K.quad A
Svetu
A
2 S.dorr |
U =235
L=
A i
12
S.pect| 9
=50 - . X
i X
o il
o A KK
I
Y
_?_5 I
g @ 25 5.0
CCAl

p. ;trlg%/J\fT%Ei%E K. coch ?%/J\J"?‘E%TP?‘E B cm;p—?%/mrﬂ?}ﬁ?ﬁé{X N/ N?Ap FoRETRHAR, K. valg ?%/J\Eﬁﬂﬂkfﬂ,q:'iﬁﬂ

B. caly RN %E%?E K. quad %%/J\kﬁﬁf@,ﬁﬂﬁéfﬂ

. angu FR MR R R

dng TR K JHEZ?‘E C. com FAIR I_J@t@

.-S."velu?%F%LFffﬁmfsz L. tetr F/R 4 %Hﬁ”ﬁk% D "pule R/RFAREE, F. com i’%TﬁJ il LS. pecli'%ﬁfhwf{j(ﬂ‘ﬁf‘ﬁ
.Mﬂeu(%ﬂ“r‘ﬁqﬂﬁjﬂiﬁ S dotr?@?(i%%ﬁ?k% E. chan %éﬂ? LR 57K 3F M macr /8 ZJIRRIER . D. hank 2R 24 F5 K%

et ]

m7 ,étr%’ﬁ,;;ﬁ?zsb 5 R4 T B SR R

“Fig. 7 Canonical correspondence analySIS of zooplankton and environmental factors in Hongze Lake

ﬁﬂ‘ﬁ R4 L T K 57 SRR B A PR AR AL R K
Hor R 5 A, 3 501 53 A7 45 A IHB AR N AZ A 72
P UK A (R AR N AR 0o 3 N B, &
K10 A 2244 7)) SiKI(s ~6 ) Fiksk
(7 ~9 F). X 5AR A A A UL K AR fe
AL 7E 7 ARIE 8 AWk A IAAEAE BRI 3.
I 375 BH B 2 B A2 KA rh g T R ) RN e DS TR B 1Y
S HPEEEIAE S R ALK R A, KR
T RIUR TR B AR, 5 g BH B ) =2 7. e
TER AL B E] AR AL, 52 KR sh VB H B8 A ik
B KR B B2 3 T R BRI KIS FREh DL
o 2 S 1 2 AR Ak 491 Gn o U R IR AL T LA
W AR 2 25 i A IV R IR, X 5 280K
VLA Ui b DX A B A AR, 225 3000 B . i A
Xt B A A A 1 S R T R T i 2 RS 91 s R
BRI Re e T2 RRE RS, s erE Al
SHUKKRRMZERER, BB E SRR Tk
() 25 4% T8 B W I A e B W AR TS e KPR R R
T2 A I 2 i W R O A VR L S8 pH S

PEREE RO RS> | IR AIME R o 2 1 1 B 2 P IR
RN A F2 2 R - 22—, (] B 2% (1% 7 3if o8 R A,
2 S EOF O PR A X TR S, R
SRHE FRERFR AR AR 1Al 52 BUX R AR (L RAE (2
ZANIA B SR R T 8 SR A F 2R R AR BRAE S ~ 8
HEWEMEsh. T 5 ~8 A RE S KA M B,
SEA PRI KR I P RRAE  3X T B T i
AR FEASERE , [ B 7K A7 81 42 30 ) 0 91 /K 25 4
5, WA TS Yt A 2% e 1 R I, KB
7 % LR . PRI T T 7K B A9 A1 P AR 4k
2 Z 5 AR K A I8 4 e [R5 ) | G v K A7 98 42 2%
Gy 1t A 7K BT sh AR k.

3.2 BEEEIIEE Y B T AL
PESCHR[30 ], 1974 ~ 1975 4F [a] St PR 80 4 12 1

B 70 B Hrb R R 37 F RIS 19 B KRR 14
. A R rp R R L A aUE AR
( Diplois daviesiae) MZIE e i L A4 |
bR fe HH 58 L | S BE $R )8 (Asplanchna sp. ) | 35 I 5
B W ( Trichocerca capucina ) | TR E Wi R

_:ﬂ.



8 3] ol 25« LT 9 Ui sh Wy ) 22 2 A R e B R Bl R 3R 3759

( Pedalia mira ) F1 0 ffi 2 16 % W ( Conochilus
unicornis) 3 ¥ f1 25 W) %5 B 75 1K 3% ( Diaphanosoma
brachyurum) | f% W8 ¥& ( Daphnia cucullate ) | £ H 3%
( Daphnia longispina ) . 1 53 W 8 3 . A4 M 20 3%
( Ceriodaphnia setosa) JUFIRRNE 1% ( Moina micrura) |
KA G 55 35% ( Bosmina longirostris ) | 1] YN 42 &b 3% | 40
18 H & 1% ( Bosminopsis deitersi ) F [ £ 43 I 1%
( Chydorus sphaericus ) ; 18 /& 25 1) 17 2L 12 37 7K &
( Sinocalanus dorrii ) | 38 K iF /K & ( Schmackeria
inopinus ) BRARVF 7K 35 ( Schmackeria forbesi) WP AR
W81 K &) Ao 81 ok & Mo 5/ 8K &
( Thermocyclops taihokuensis ) 5. & HL %5 £k 166. 4
ind- L', A4 40.199 4 mg-L™"; BMIHE R
16.6 ind-L™" A4 40,401 5 mg-L~"; BRI
JE336. 6 ind-L~", A= ¥ 40,581 4 mg-L~". #E
SFPVAE 2010 4F 5 F 2011 AF 2 F Xt VR i
ST BRSO EIT I 54 53 A, Ho
B 34 B B O Bl BRIEK 10 B, RS
ST fe R A ol S el KT 2 e e

TN R st R B P 6 ;B A 0 K A s

W% \Jﬁ—ﬂﬂ{%(Daphma hyaline) ; 1‘;%/@%’%’4313@( %_k:it@érjf
Tk IR AR A Bk . e HUAE S SR 1R
43911323./6 ind LL~ 1 0. 388 m- L7 X1 25347
TE 201445 5 JR0 8 J1 H9PTUCI A9t i i

ST 280, s SR AR K TR gl B
KRG TT K 3 % 07 U 5 W % T AE 293 637

ind-L7 AEMRTE 1.30 ~4.51 me-L-". Il BT
TAIFITBY RV (4 % B 5 AR ) i ORI A 2L M e
VRSN 63 Fiv, Horh AL R 24 Bl RIS 19 B, b
SR 20 Fh. ARIEFI MBI (0 H 58 L R 2 R
FIfETON G Eh . A3 %% 4y 383. 87 ind - L' 4EHy
Yt h 1.36 mg- L~ 25 b Al A A7k Pt ) I iF
S E S AR AR, X AT e TR

SRR K, SO S 5
AT AR L] 5, O SR
BV R o 5 S, S A
ALK H SR AR KR IR Y
B M Ao R s R 22 IR U 90 2 0%
S0y B F KRR R R Y R L B
[ S RV S5 A T 7 B S R i 54
RS S RS T
3.3 SR AR A W I U7 B R 9
Ho
AR5 A NI B K10 .
T 415 28 0 % T R K AL AR TR e
WY, S DRI R4 TV U R K 3k
WKL, LIRS T M e 1 R R 3
IR ITIH , 4 WA LN 3 1k e TR I
ENYIRNAR 2o RV B 5 B A ) e A D
B, LR ) i W I VR U s 0 T AR AN
fib, 3 A6 8. S PR L, S K pH A
FEL R B W T R 97 0 T 4 R 3R
%, VUMK B A S | B 2 PR e |
W AVFE SUNFI S A SR e, Uk
Itk ke AP NtEa e LT s
1@ﬁ%§@hﬁ%ﬁ%%m§ﬁ%ﬁ%ﬁ§%
Fg 0 o R WA R T i IR T, B IR
eSS R B, 55— TR WK J K
IRV P22 8 BOVF S A A7 5 SO LG, 7k
SRR IR S S I S M M
TR 7 K R TR AT,
[ 5 S GBI 2 5 6 HUR R R BRR 1, 55—
07 TSI R K 1 8 Sl 2438 B P 5
F 7 . DR TN S K 301 0 o 5 A )
X TR WA, B R ALK R R R
F UL 1 I U S B A R AN R T

F1 HFHREDREBKEAZEES RS SN

Table 1 ~ Zooplankton community structure in Hongze Lake and other large freshwater lakes
e R ‘ mE EWR SRR
plE| i B RBERPIE T il JindeL' /mgL-l JEH ik
. , G s ZIEEE TCT gh ik GIUK & B A
KB 2017 FEHUS2 BiAZE 10 kg eSS ST fe FF s ot 2 35 518.0 1. 64 2.72 [35]
N , s LR W RE B RE PR SIK
B 2013 dBri32 A9 MRS T B e 560. 8 1.84 2.83 [36,37]
EI RIS A R R K SR R il
BPU 2012 FRHUT8 REMZE 17 MBI 3 MR R/NRRER R UM R 1722.0 2.25 3.72 [38]
BRI f B 46 il
UM 2017 #1203 BEAAK 10 Ak oo R TEM HBBMAE R WIMRRE T s 0 36 17 ke

ARG K S RTETY Gk

3.4 PRI ShYIREE S S I T C R
KRN T PR S A K AT ) Rl

LSRR A AR R N T sl P S Y
() IR A T2 RS M REVE SR I Y



3760 7D 53

L 42 %

L
&

T AR AL, 02 RE PR AR B 5 BT 1 &M,
5 5 R ALK A AR R T IR W0 77
WSl W 2 S IR PR W R 4 R RN f T AR
ST e o i Y L S e 00 S5 FE 5 R ) 28 R
SO BRI S R N L B R
54 7 Ut 3 ) 2 IR A T T 44 g B S T
CCA £5 RV, 5 5L R W ) A0 8 b o
R HFZZ KR KO SR SRR LR
9. FIAEA T BT IRI REE LS AL,
AT AR D R KRB , 5 R D, R,
DLBOK S 4 H 2 XR E sh M B K
FEA s 1L

VR S S R R4 2 M BB )38 T R B
ARIRNRIMRE. Fh1 T AR/ V7 U 300 B 132 S
RO SC 4 R O RE R0 v B By B R R K
V. RSB SE ) T FE A £ T X A
T B A 4 T X e T 2 X
A DR 4 e X R A 3 I e gL L
B F. PRI, IR B P [0 R )
WSS IR VR e i S 1 Be3 , BT oo
AESLAK DX LR TN (A A KA 5 T PR S
I Sa o P AR B L (FL A R MU T
SRS AT I T 5 B 1 X 0
DA SRS, CCA SR B B
A 2 . SRR A e Y A A
K, GRS RN B g N

(CCA 25 5L SR 517 S5 35k 41, 7 W 5l 0
Vi R AL ., O ELICRD 25 57 0 3 SR 0K
3B Sy, — 7 AT A 7 0 50 2 2 A S B
ELZRUEWIIT U S W R R A OB | BT e B
S AT P 22 R 5T T, KL U B
bR 25 P A A , NP RIHE R TP 3
KB I E K AR Al B 1B 2R S
BEVE A M A RBUAE CCA HEFF I 1 A5
BB SIS EAHARRB L, CCA MHTR T2
BUGTT | IR WP S 4 B A B 25 Sk s IR B 74
Frgh .

TRA T el B4 K BTAR S RASE , TR 77
eI, B KR, B e B A
PR U 30 ) B K, X Al 3 e A
1354047 EHTEREF] 3 ~5 ] VRSN B TR
WA, 5 B R B R R, X 5 R Z AR
7 PR 3 ~5 1 Chla WRBEIEIRG , B30 ] 22 07
)0y WA T B PR R A B 2

&it

"

4

(1) AU A LS TR Sh Y 63 B, b i

o

AT 24 B A FA S 19 FIATHS S 20 Fh. AR
7 383.87 ind-L ™" AEH¥AH) A 1.36 mg-L~". it
VR TS RS 2 A A S AL ) 1
VRIS B, B2 VR U B 2
SRR, 4 75 VR S0 W 9 45 M S0 R TR 205 2
i) T T e R U SR R R 2 R,
R ERER) 2L/ LU I4 SN

(2) WL 0 7 0 5 T v 2 W 2 25 1
AL | RABAE KRR R 2 S R s . AR
(VR S R 25 A S LI P R, 2
SHERAR SR LT REERAR . E
Fedh B4 B 23 1) F AR [ IX (30 4 P AR FE R
7 3 A X 43 A5 TR 43, P S B v 2 M 2 57
B K BG4 1 1
MIXEErR VRS RETE A2 R,

(3) 7K e Bl 0 5 A 0 45 A o e
15, FETUAE IR S 50 43 1 HE 5 W0 T4 S0 T 7 4

i, LT RS 0 AR, 2T ) B S V0 s
5. Paill b L4
sExE: [ . " WV L

DUT bR R U . 72 3 e
HFREER[)], ABENEHSH A, 2003-15702) : 1787
20. /& |~ > '
Yang G I, Han A M, Liu Y K, et al. The relations‘,h.ip of
eutrophicationof the lake of Hongze and environmental physical-
chemical factors [ J]. Administration and Technique of

Environmental Monitoring, 2003, 15(2) : 17-20.

20, #OE, MREAFI, 45, BT PCA T SOM M4 it 1K

R 2 SRR ST [ 1], RV BB UR 5 3R 8%, 2013, 22

(12): 1593-1601.

Li W, Du X, Lin M L,

characteristics of water quality in Hongze Lake based on PCA and

et al. Spatial-temporal variation

SOM[ J]. Resources and Environment in the Yangtze Basin,

2013, 22(12) : 1593-1601.

[3] skESC, skaek, ARHESS, 45, BHIEFEWICRRMIZh e vE 45
M RFGHE N FIRRT] KEFERE, 2012, 33
(3):27-33.
Zhang C W, Zhang T L, Zhu T B, et al. Community structure of
macrozoobenthos and its relationship with environmental factors in
Lake Hongze[ J]. Journal of Hydroecology, 2012, 33(3); 27-
33.

(4] ZORA, KM, R, % BHEWAES R G RROTEN

AR, TIRKA, 2020, (7): 1-7, 13.

Cai Y J, Zhang Z, Tang R G, et al. Evaluation and protection of
ecosystem health in Hongze Lake[ J]. Jiangsu Water Resources,
2020, (7):1-7, 13.

BARLL, fmne, XA, 2 e T W i sh
VLSRR [T]. WARE, 2014, 26(5) ; 751-758.

Hu M H, Yang L L, Liu Q G. Effects of predation and
competition on zooplankton community structure in Lake Qiandao
[J]. Journal of Lake Sciences, 2014, 26(5) ; 751-758.
Duggan I C, Green J D, Shiel R J. Distribution of rotifers in
North Island, New Zealand,
bioindicators of lake trophic state [ J]. Hydrobiologia, 2001,

and their potential use as



8 ol 55 - UL Sh W I 25 00 AT RRE KBRS D & 3761
446447 (1) . 155-164. AERGEME R[], KILR2EBE B, 2021, 38(1) : 35-40.
(7] Mot R, 2058, 55 KBRS 7RG sh Y B Vs ah i Mei HP, Wang Z L., Liu M, et al. Characteristic water levels of
WARAARAE (1997 ~2017 ) [J]. FRERIA, 2020, 41(3) . Hongze Lake in the Past Five Decades: variation rules and
1246- 1255. influencing factors [ J ]. Journal of Yangtze River Scientific
Yang J, Zhou J, Qin B Q, et al. Long-term variation Research Institute, 2021, 38(1) ; 35-40.
characteristics of zooplankton community structure in Meiliang [24] Paerl HW, Xu H, McCarthy M J, et al. Controlling harmful
Bay, Lake Taihu[J]. Environmental Science, 2020, 41 (3): cyanobacterial blooms in a hyper-eutrophic lake ( Lake Taihu,
1246- 1255. China) : The need for a dual nutrient (N & P) management
[ 8] Ermolaeva N I, Zarubina E Y, Bazhenova O P, et al. Influence strategy[ J]. Water Research, 2011, 45(5) : 1973-1983.
of abiotic and trophic factors on the daily horizontal migration of [25] Elifi I R, Turpin D H. Steady-state luxury consumption and the
zooplankton in the littoral zone of the Novosibirsk Reservoir[J]. concept of optimum nutrient ratios: a study with phosphate and
Inland Water Biology, 2019, 12(4) : 418-427. nitrate limited Selenastrum minutum ( Chlorophyta) [ J]. Journal
(9] RES, W, BIFT, 5. KNERW RIS RE 40 of Phycology, 1985, 21(4) : 592-602.
FHIE SRR F R HTEX AT [ J]. KAESZEZE, 2020, [26] Ahn CY, Chung A S, Oh H M. Rainfall, phycocyanin, and N
41(2): 36-44. P ratios related to cyanobacterial blooms in a Korean large
Wen C N, Huang W, Chen K N, e al. Canonical reservoir| J|. Hydrobiologia, 2002, 474(1-3) : 117-124.
correspondence analysis between zooplankton community structure [27] Boers P C M. The influence of pH on phosphate release from lake
and environmental factors in the littoral zone of Taihu Lake[ J]. sediments[ J]. Water Research, 1991, 25(3): 309-311.
Journal of Hydroecology, 2020, 41(2) ; 36-44. [28] Xie L. Q, Xie P, Tang H J. Enhancement of -‘dissolved
[10] Havel J] E, Shurin J B. Mechanisms, effects, and scales of phosphorus release from sediment to lake swater .bS;II-Micrgcystis
dispersal in freshwater zooplankton [ J ]. Limnology and blooms-an enclosure eéxperiment in a hyper:éutropl}jsi-fr:élllbtropical
Oceanography, 2004, 49($4) . 1229- 1238. Chinese lake [ J]. Environmental Pollution, 200::3, 122°(3) .
[11] Schamp B S, Amott S E, Joslin K L. Dispersal kstfength 391-399. 1 i F o ]
influences zooplankton co-occurrence patterns in experimental [29] YangZ, 7hang M, Shi Xlll , et al. Nutrient reducgdn magpnifies
mesocosms| J]. Ecology, 2015, 96(4) . “I.O74- 1083 d the 1mpact of extreme ‘weatherion cyanobacterial bloom fmmaﬁgn
[12] Xiong W, Ni P “Chen Y Y, et al. Znoplankton commutiity » in large shallow’ Lake" Tal}.llu ((China ) [ J]. Water R;g%ear(‘h
_structure along a po]lullon gradient at fine weograph.i’cal qdaleg.ﬂ‘n 2016, 103 302 310. A “ .
j river eco:sysfemsd the importance of species sbrtmg?é? dlis erbdl [30] FE7 ﬁ: ﬁ (IEJE' ':Pjil /ﬁ (FI BM]. jtf??. ﬂ:?"_ﬂj Hﬁﬁ'.ﬁ
= (0. Moleguian Edology, 2017, 26(169 : 4351043607 ./ 1998. 389-390. ‘ =
[13] |Zhang J,/Xie P Tao M, et al. The impact of Fsh predatlon and [31] #BZEES Iigijj ‘H{f}tl e | VR A dURETE Sl S SR
_+ cyanobacteria on zouplankton size structure in, 96 subtrup}idl lakes BHTFHER [J]. #AkkaE, 2014, 26(2) : 269- 276:""#
[J]#PLoS.Oné; 2018, 8(10), doi: .10.113?1/J0umal. pone. Du X,/Wang Q-D, Zhang C W, et al. Community structure of
0076378‘ ; e 4 ‘SM:// rotifers in relation to environmental factors in Lake Hongze[ J].
[14] | Pmceel Ty 'Vanschaenw1nkel B, Brendonck E Flexible dlspg:.r Journal of Lake Sciences, 2014, 26(2) : 269-276.
dlnmrphlim in zooplankton resting eggs: an example of repeated [32] XU, ML P IR PR 8 R SR [ D], M ML
pi"lenotypic coin flipping? [J]. Biological Journal of the Linnean Al K2, 2015.
Society, 2013, 110(4) ; 749-756. Liu X Z. Current situation, problems and countermeasures of
[15] Jungblut A. Biogeography of microscopic organisms; is everything fishery resources in Hongze Lake [ D ]. Nanjing: Nanjing
small everywhere? Edited by Diego Fontaneto. Cambridge: Agricultural University, 2015.
Cambridge University Press, 2011. 365 pp. Hardback. ISBN [33] RFI, 22U, BRIEAS. kT30 77 I o 90 36 V5 405 40 SRR 1
9780521766708. £ 60.00/USMYM 99 J]. Botanical Journal [J]. WARLE, 2015, 27(5) ; 932-940.
of the Linnean Society, 2014, 176(4) . 582-583. Wu L, Li Y L, Chen Y S. Characteristics of community
[16] Dias J D, Simoes N R, Meerhoff M, et al. Hydrological structures of zooplankton in the mainstream of Huaihe River[]J].
dynamics drives zooplankton metacommunity structure in a Journal of Lake Sciences, 2015, 27(5) ; 932-940.
Neotropical floodplain[ J]. Hydrobiologia, 2016, 781 (1) : 109- [34] =5, A, 2R, S5 W0 sh i BEVE S5 M A iE R 3L
125. RN L)]. KAERPIRE, 2015, 36(4) : 69-77.
17]  EFRH. PEIRKEREM]. dbat. Bzl st, 1961. Li Q, Tian H, Jiang M, et al. Community structure of
18] BERG - . P ESYE—T ST B KR zooplankton and influencing factors in Dianshan Lake of Shanghai
AAIM]. dbat, Bl2El s, 1979. [J]. Journal of Hydroecology, 2015, 36(4) : 69-77.
[19]  hEFEBESDIT T 2SR R A, T E S E—T [35] JEISGH. KBHFHESh RIS G510 LR RAE DT (D], |
Y] HEd WAKRE R M. deat. BlaEli i, 1979. . BHIIIERY:, 2019.
[20]  WRARM. [ 3238 A5 ] G FIRAK PRI Sh Py A A= 30 4 3 ik 5% Zhou Y D. Zooplankton community structure and its relation to
ML T]. ARk, 2016, 28(3) : C3. environmental factors in Taihu Lake[ D]. Shanghai; Shanghai
Chen F Z. Suggestion on compositions of freshwater zooplankton Normal University, 2019.
vs photozoa[ J]. Journal of Lake Sciences, 2016, 28(3) . C3. [36] Z&HE, YL, AT, % BEEME SRR EEA
(217 B3C. ARAEEYEIM]. JEat: sl Rk, 2005. RIS H (1], KRAEEY AR, 2015, 39(1): 185-
[22] BREMG. MOKBEI AWM [T]. KAEAYFETR, 192.

1981, 7(3) : 397-408.

Chen X M. Biomass calculation of freshwater copepodal J]. Acta
Hydrobiologica Sinica, 1981, 7(3) : 397-408.

MRS, E4de, XV, 55 BEEEIHE 50 a FRAEK AL LA

[37]

LiJ, Cui K, Lu W X,
summer plankton in Lake Chaohu [ J].
Sinica, 2015, 39(1) . 185-192.

ZERE, BT, E7R. SIS B PR A YR IR 4

et al. Community dynamics of spring-

Acta Hydrobiologica



3762 7S i) s % 2 %
MIFRAE[T]. el b, 2017, 45(22) ; 13- 16. 28(3) . 297-312.
Li HG, Yang C M, Wang Y L. Water quality and community [437] BESWE, 0, 2 AR, 55 LSS IR R REA S
structure characteristics of plankton in Chaohu Lake[ J]. Journal LI]. EFHCt?Ef%}ﬁ, 2009, 20(12) ; 3057-3062.
of Anhui Agricultural Sciences, 2017, 45(22) ; 13- 16. Chen L J, GuJ, Peng Z R, et al. Community structure of rotifer

[38] BAZ, @A, 6FRUH, 45 B DU I 0% sh ) B 9 45 A R AiF in Mingzhu Lake of Chongming Island, Shanghai[ J]. Chinese
FHEGHEERTHRERLT]. ¥4, 2016, 51(1): Journal of Applied Ecology, 2009, 20(12) ; 3057-3062.
113-120. [44] Brucet S, Boix D, Quintana X D, et al. Factors influencing
Chen L, Gao D Q, Shu F Y, e al. Zooplankton community zooplankton size structure at contrasting temperatures in coastal
structure and its relationship with environmental factors in Nasi shallow lakes: Implications for effects of climate change [J].
Lake[ J]. Chinese Journal of Zoology, 2016, 51(1); 113-120. Limnology and Oceanography, 2010, 55(4): 1697-1711.

[39] Jeppesen E, Jensen J P, Sgndergaard M, et al. Trophic [45] XAR, FREIEE. K37 A7 ik 3 %k ik 33 190 3 09 5% i 23 B
structure, species richness and biodiversity in Danish lakes: [J]. /KEES/K T2, 2020, 31(2): 174-178, 184.
changes along a phosphorus gradient [ J ]. Freshwater Biology, Liu Y J, Xu G B. Effects of wind field and throughput flow on
2000, 45(2) . 201-218. the flow field of Hongze Lake[ J]. Journal of Water Resources

[40] 248, EAH:, PR, 5. KW GV R DTV v i FF o and Water Engineering, 2020, 31(2) . 174-178, 184.
YRR SR B SR F A EOC R [J]. RITIRBH [46] HORm, B, X8, 5. V€ LR IE S P v I 2 40 A
5T, 2014, 23(S1) ; 81-90. ERICEIAELH FRISERT]. HERE, 2019, 40 (10)
LiJ, WenZ R, Li G C, et al. Relationship between crustacean 4513-4522.
zooplankton community structure and aquatic environmental Du CL, Yang L, Zhao Y, et al. Temporal and 5pdtidl yariation
factors of Meiliang and Gonghu bay in Lake Taihu[ J]. Resources of zooplankton community structure and its IPlRththlp w1th
and Environment in the Yangtze Basin, 2014, 23(S1) . 81-90. environmental factors in Dianshan Lake S}}_ahgjn

[41] Geng H, Xie P, Deng D G. The rotifer assemblage in a=shallow, Environmental Science, 2019, 40(10) : 4513-4‘52“2':“ x5
eutrophic Chinese lake and its relationships with cyan&k}afieﬁal [47] BRAEEL, ﬂiﬁ{ # R % B BH /%Wfﬁj%ﬁ{%% T H 5
blooms and crustacean zooplankton [ J]. Journal of Freshwater N F 1 & [ j HL S 2R R, 2020 ,.-"'210 (’, 8): G644-
Feology, 2005, 20(1) ; 93- 100. 6658. | ~ S 4

[42] Marques S C, Azeltelro U M, Marques } Cjiet al. Zn()plankfon . Chen J Q, Zhtto Kj i Cao Y, et al. Zooplanktoh | comniunity

I_.-end lchthyoplahkton communities in a tefmperai'e esthat‘y

' HSp fial

qtructure "an.d itss relatlomhlp wyth environmental factors 1anoyang

Lake J‘j Acta Ecologiea STmcd 2020, 40(18) 6644 66587 .

| e
.' o

i o



HUANJING KEXUE Vol.42  No.8

Environmental Science (monthly) Aug. 15, 2021

CONTENTS

Characteristics and Control Strategies on Summertime Peak Ozone Concentration in Shanghai «+«+«++sstssesssesssesensssnienensiinicnens YAN Ru-sha, WANG Hong-li, HUANG Cheng, et al. (3577)
Characteristics and Sources of VOCs at Different Ozone Concentration Levels in Tianjin WANG Wen-mei, GAO Jing-yun, XIAO Zhi-mei, et al. (3585)
Pollution Characteristics and Source Apportionment of Atmospheric VOCs During Ozone Pollution Period in the Main Urban Area of Chongging ««+«+«sssesseessessesenssmmienensinincneenns
..................................................................................................................................................................... 11 Ling, LI Zhen-liang, ZHANG Dan, et al. (3595)
Emission Characteristics and Atmospheric Chemical Reactivity of Volatile Organic Compounds( VOCs) in Automobile Repair Industry -+ CHEN Peng, ZHANG Yue, ZHANG Liang, et al. (3604)
Analysis of the Continuous Heavy Pollution Process in the Winter of 2016 in Beijing, Tianjin, and Hebei MAO Ye, ZHANG Heng-de, ZHU Bin (3615)
Evaluation of Air Pollution Characteristics and Air Quality Improvement Effect in Beijing and Chengdu - -» DANG Ying, ZHANG Xiao-ling, RAO Xiao-gin, et al. (3622)
Chemical Components and Sources of PM, 5 and Their Evolutive Characteristics in Zhengzhou ZHAO Xiao-nan, WANG Shen-bo, YANG Jie-tu, et al. (3633)
High-frequency Responses to the COVID- 19 Shutdown of Heavy Metal Elements in PM,, 5 in Shanghai »++eseseereeseerseeeseenenenenes CHENG Kai, CHANG Yun-hua, KUANG Ya-giong, et al. (3644 )
Analysis of Ultraviolet Aerosol Index in Guangdong-Hong Kong-Macao Greater Bay Area ««+xtoetovereessmesvsnssniisiniinensnnnen DUAN Jia-le, JU Tian-zhen, HUANG Rui-rui, et al. (3652)
Vehicle Air Pollutant Emission Inventory and Characterization in Henan Province from 2016 10 2019 «+sersereeressersenseeseneneninencniens GAO Dan-dan, YIN Sha-sha, GU Xing-ke, et al. (3663 )
Characterization and Exposure Risk Assessment of Non-phthalate Plasticizers in House Dust from Guangzhou -+ + LIU Xiao-tu, PENG Chang-feng, CHEN Da, et al. (3676)
Distribution, Sources, and Risk Assessment of Polyfluoroalkyl Substances in Main Rivers and Soils of Tianjin WU Qian-gian, WU Qiang, SONG Shuai, et al. (3682)
Differentiation of Hydrogen and Oxygen Isotopes in the Water Source Treatment Wetlands of Stream Networks +«++sesseeeeessessesesieneneneenne YANG Ting, WANG Yang, XU Jing-yi, et al. (3695)
Characterizing Sources and Composition of Chromophoric Dissolved Organic Matter in a Key Drinking Water Reservoir Lake Tianmu «+eeeoeereresserenssnnsnie
......................................................................................................................................................... ZHOU Lei, ZHOU Yong-giang, ZHANG Yun-lin, et al. (3709)
Sources and Optical Dynamics of Chromophoric Dissolved Organic Matter in Different Types of Urban Water Bodies -+ YU Xiao-gin, CUI Yang, CHEN Hui-min, et al. (3719)
Temporal and Spatial Evolution Characteristics of DOM Spectra in Sediment Interstitial Water in Typical Zones of Baiyangdian Lake —«+«+eseessesressesemenninenennnncnninn s
...................................................................................................................................................... ZHOU Shi-lei, CHEN Zhao-ying, ZHANG Tian-na, et al. (3730)
Sources and Spatial Variation of Dissolved Organic Matter in Summer Water of Inflow Rivers Along Chaohu Lake Watershed -«+-«+:esseseeseee NING Cheng-wu, BAO Yan, HUANG Tao, et al. (3743)
Spatio-temporal Distribution Characteristics and Driving Factors of Zooplankton in Hongze Lake = «++eeesereereresrsinenensinniniinienen CHEN Ye, PENG Kai, ZHANG Qing-ji, et al. (3753)
Effects of Farming Practices on Soil Nitrogen and Phosphorus Concentrations and Its Loss in the Drawdown Area of the Tributary Embayment of the Three Gorges Reservoir
........................................................................................................................................................................... LUO Fang, LU Lun-hui, LI Zhe, et al. (3763)
Temporal and Spatial Evolution of Non-point Source Pollution Load of Total Nitrogen in Tuojiang River Basin = +«sseseereereeereseneneeiencnnens XIAO Yu-ting, YAO Jing, CHEN Shu, et al. (3773)
Microplastic-Induced Alterations to Antibiotic Resistance Genes in Seawater —«+seseseeeseesesssenensninineniini e ZHOU Shu-yi-dan, ZHU Yong-guan, HUANG Fu-yi (3785)
Enrichment of Antibiotic Resistant Bacteria and Antibiotic Resistance Genes by Sulfamethoxazole in the Biological Treatment System of Mariculture Wastewater —«-«eveseesesrerseseesennennenees
+=+ WANG Jin-peng, ZHAO Yang-guo, HU Yu-bo (3791 )
Optimization of Tidal-Combined Flow Constructed Wetland System and Tts Removal Effect on Antibiotic Resistance Genes -+ CHENG Yu-xiao, WU Dan, CHEN Quan-le, et al. (3799)
Temporal-spatial Distribution and Risk Assessment of Polycyclic Aromatic Hydrocarbons in Soil of Xiangxi Bay in Three Gorges Reservoir Area «-v+seseeseereeesesenensininenennincneneenes
..................................................................................................................................................................... HUANG Ying-ping, JIN Lei, ZHU Can, et al. (3808)
Spatial Distribution Pattern and Influencing Factors of Industrial Pollution Emissions in Yangtze River Economic Belt LI Yun-yi, LIU Li-ping, LIU Yuan-yuan ( 3820 )
Aging Process and DOC Analysis of Four Different Types of Plastic Particles in Freshwater Systems LI Wan-yi, LIU Zhi-lin, MIAO Ling-zhan, et al. (3829)
Promotion and Mechanisms of DOM on Copper Adsorption by Suspended Sediment Particles ++= DING Xiang, LI Zhong-wu, XU Wei-hua, et al. (3837)
Transformation Characteristics of Dissolved Organic Matter During UV/Chlorine Treatment of Municipal Secondary Effluent +-++++s+-++: WANG Xue-ning, ZHANG Bing-liang, PAN Bing-cai (3847)
Effects of Different Nitrite Generation on the Short-cut Nitrification Denitrifying Phosphorus Removal Granules System «+«esessesressereeesennenens WANG Wen-gi, LI Dong, GAO Xin, et al. (3858)
Ammonia Nitrogen Removal Performance with Parallel Operation of Conventional and Inverted A%/0 Sewage Treatment Processes in Winter -+ LI Jin-cheng, GUO Ya-ni, QI Rong, et al. (3866)
Diversity and PICRUSt2-based Predicted Functional Analysis of Bacterial Communities During the Start-up of ANAMMOX -+ YAN Bing, FU Jia-qi, XIA Song, et al. (3875)
Microbial Community Structure of Activated Sludge and Its Response to Environmental Factors —+««+xesesseseesessssmenssenensnsineneens MA Qie-gie, YUAN Ling-jiang, NIU Ze-dong, et al. (3886)
Distribution and Sources of Microplastics in Farmland Soil Along the Fenhe River «++:toeeveesesrevesvsineisiniinennininene ZHU Yu-en, WEN Han-xuan, LI Tang-hui-xian, et al. (3894 )
Source Apportionment of Soil PAHs in Lanzhou Based on GIS and APCS-MLR Model = «+«+seseereereereeesenenenenincneninincniens GUAN Xian-xian, ZHOU Xiao-ping, LEI Chun-ni, et al. (3904)
Migration, Transformation Characteristics, and Ecological Risk Evaluation of Heavy Metal Fractions in Cultivated Soil Profiles in a Typical Carbonate-Covered Area —+-«+sessesreeeesesneneenes
-+ TANG Shi-qi, LIU Xiu-jin, YANG Ke, et al. (3913)
Effect of Elevated CO, on N,O Emissions from Different Rice Cultivars in Rice Fields «+++++++: YU Hai-yang, HUANG Qiong, WANG Tian-yu, et al. (3924)
Effects of Coconut Chaff Biochar Amendment on Methane and Nitrous Oxide Emissions from Paddy Fields in Hot Areas «+:eoveseeseereseens WANG Zi-jun, WANG Hong-hao, LI Jin-qiu, et al. (3931)
Effects of Biochar Addition Under Different Water Management Conditions on N,0 Emission From Paddy Soils in Northern Hainan ««+e+s+esverererrsrerenresnmnenneiinnscne e
......................................................................................................................................................... WANG Hong-hao, TAN Meng-yi, WANG Zi-jun, et al. (3943)
Ecological Effects of Species Diversity on Plant Growth and Physico-Chemical Properties in a Ph-Zn Mine Tailings * YANG Sheng-xiang, CAO Jian-hing, LI Feng-mei, et al. (3953 )
Investigation of Dominant Plants and Analysis of Ecological Restoration Potential in Lailishan Tin Tailings »+++«eseeeseerereesesesenens QIN Fu-rong, ZHANG Shi-ying, XIA Yun-sheng, et al. (3963)
Responses of Different Degradation Stages of Alpine Wetland on Soil Microbial Community in the Yellow River Source Zone «:+:«++++se=se-: LIN Chun-ying, LI Xi-lai, ZHANG Yu-xin, et al. (3971)
Effects of Straw Returning with Chemical Fertilizer on Soil Enzyme Activities and Microbial Community Structure in Rice-Rape Rotation ~ ++++++++ JIN Yu-ting, LI Xian-fan, CAI Ying, et al. (3985)
Shifts in Rhizosphere Bacterial Community Structure, Co-occurrence Network , and Function of Miscanthus Following Cadmium Exposure «+++- CHEN Zhao-jin, LIN Li-an, LI Ying-jun, et al. (3997)
Investigation of Soil Fungal Communities and Functionalities within Karst Paddy Fields =~ +oveeeeveeeseeressnsenensininn ZHOU Jun-bo, JIN Zhen-jiang, XIAO Xiao-yi, et al. (4005)
Adsorption Characteristics and Mechanism of Cd and Pb in Tiered Soil Profiles from a Zine Smelting Site «+++++xseseereeseesveerereneenes LIU Ling-qing, XIAO Xi-yuan, GUO Zhao-hui, et al. (4015)
Influence of Different Soil Conditioner on the Transfer and Transformation of Cadmium and Phthalate Esters in Soil = ««+sseesseeeseereees WANG Can, ZHANG Yu-hang, HE Ming-jing, et al. (4024)
Immobilization Mechanism of Four Types of Amendments on Cu and Cd in Polluted Paddy Soil =~ +«+xeseesrerrerssesenenmssninensininnenns DING Yuan, AO Shi-ying, CHEN Yi-hong, et al. (4037)
Foliar Application of L-Cysteine; Effects on the Concentration of Cd and Mineral Elements in Rice = +:esveeereeresseseseneininen ZHANG Ya-hui, WANG Chang-rong, LIU Yue-min, et al. (4045)
Effect of Cadmium Stress on Phytochelatins in Amaranthus hypochondriacus 1. During Different Growth Periods —«+«eseseeeereereeseeesenenees LIU Jia-xin, CHEN Wen-qing, YANG Li, et al. (4053)
Evolution of Material Metaholism in China’s Pulp and Paper Industry +-«ssessereesesesereneneminenniniiiiss LIU Xin, YANG Tao, WU Hui-jun, et al. (4061)



