ISSN 1000-3207

Kee %74

ACTA HYDROBIOLOGICA SINICA

E45% 6
Vol. 45 No. 6

2021

P EASRAKE LRI . »
R SR S S
4 & 2 K @Bk

ISSN 1000-3207

”"’“|M|H | Hl il
97771000 4 ""m

32021




°\ K A

%

1

| (SHUISHENG SHENGWU XUEBAO)
b 1l &
%,.,_,M 22146118 $£45% H6H Vol.45 No.6

B X

Al 5 MR

R REA W ZRENR I U BT PERRREEIR] «oeeeememeeeesernneeees BIFEAE RE B MRS EFE R M 5 (1181)
BB B A b R E AR TE LR 5 AR BRI AR oo BUESH AR AREHE M M oW R B ah R (1190)
JES SR 2 11 0 PR ST BRI A A BRI oo Mo XTW % 4 SRR (1206)
rhAR e 0 7B P H2 A T R K TR BT I T SR AMHT «+vvvvvveenneeeeeemmmmmni ettt
.................................... BIRW B OJE XIEEH EM E I Mk THE B4 2 REOE (1207)
R TEANEPCC 71200783 DnaA i T AR LT MIITZE «--vvvvvvmmmmmmreeeeeeee oo 4 W R wiRA (1214)
KEFSIRE

KPR RN A R X B T AR R . LA R L BRI A BEFEBR IS ++oeevvvnmmmnneeeeeemmmmmine ettt
............................................................ ZegvE HEZE HEE O EMR EAEE 2 O ZEE Xk (1222)
W JE B F - AR R 2SS A TR T -eeeeeeeeeeeeee REBR W OR OBWE WS @RI Ko (1232)
AR BIAN AR B X SE [C B U A T8 B SR e - IR BE SR PRgpar o TR RAEH Mk (1243)
B £ o) R TR AR BE 0 ) R R ) BRI B AT oo WO AR X B Ak (1255)
SR BT R AR ) S N ARDTIENE ALY - Wity #—JL R X fE R 2 W SRl B # (1264)
TR T 58 I B B P W 7K T B A B R v eeeemmmmmnnseeesneniiineeeeenians BOVE OTIEE OH O Hoakde pRgtE (1273)
UV-BXJ AL 2L RR A K R R R - X R OFE R M OREW O KEE &£ M Zml s (1281)
ARV SNIRE TR ST P WS A A AR A REI o oeeveeeermmemeennmneeneennns 2 EUE e RAR IMEEE (1291)
RUGRWIK R IF AR E LA SRR TR IR R oveeemeeee e A B BEP REE ke £ ok £ k(1299
KT B 2 2 I R 2 1 ke — 4 b M) ] R 2 AR SR 25 A5 JLIT G wvvvvvvennreeeresemmmmmmmiin e e ettt
.................................................................................... SWiHS ZENE ReH % M St JEIsas (1308)
MBS RS TR
BB AR S LB T AN TR GESEIITTE +ovvvvreeerrrnerrmm e moOPE wk4ent #ocE (1316)
I e Lo Tk A T 6 T PPN W XERE 4 % (1323)
RBBRIN BT —IE TR . TR E BT a0 - wOB O o okurl o Bk E R B (133D
RO INASE BRI S B T ARG T +oeeeeeeeeeee MY A M XUER B ox 3t BRT i (1341)
A BRI B A T RRAR B «ovvevr oo reennii e EiEE RS XVEE WIETFE xIERE (1351)
R T R T e B L £ B
................................................................................................ o Bk R IR O O OBRITH E2h (1361)
T P HI X B/ INZE T T L G JE 5T LR - oo eeeememmnnmmmree s e e ettt ettt B OW R bocE (1371)
KITESEZIER
ST AT A A TR BRI TR G A AL T R) +eervveeesrnneessnes e st Wy (1381)
HEAS T AGFERT: T BIFIEFEH oo v v e VINEE R ks Fubes (1382)
T EFRBU KT AZSITRBETRLIPAG oo voveomsorsomsomseeeses MU @R R © BRI X (1385)
KT AE S AEHERT . e TR BT 22 W DU e T TT IR ++cevveerrennennnnenmeenn et e e e e e r e e e e e e et e e e et ee ettt

o EvME EREM MEERD MRS ORI o B BRFESE BikT MR 0k XpeR £ T (1390)
IETF A SRR A IR | R S TR BARER -+ eveeereeeem oo BOKOMESE % xIMeE (1396)
(U L A HETE DN A-PFUWE I «-cvvvveeeeemmmmmmmmmimiiiii e BEH B AR W O SR BOE 2 4 (1400)
A0 AP BT I TEAZHILA] v e eeeeemmnseemmmmn e J B OEEE PR ggsgt (1405)


唐洪玉
随意画


ACTA HYDROBIOLOGICA SINICA
Vol. 45, No. 6, Nov., 2021

CONTENTS

Fishery and Biotechnology

The effect of mesenteric fat deposition on reproduction performance of female parent fish (Pelteobagrus fulvidraco) «+«+«++«+=+=+=++=+=+
""""""""""""""""""""""" HU Wei-Hua, XIONG Yang, GUO Wen-Jie, WANG Yu-Hong, ZHU Xiao-Ming and MEI Jie (1189)

The physiological response of hybrid tilapia (Oreochromis niloticus Q@ % Oreochromis aureus &) and its parents infected with

Streptococcus agalactiae *+++++++ ZHU Jing-Lin, LI Da-Yu, ZOU Zhi-Ying, XIAO Wei, YU Jie, YANG Hong and XUE Liang-Yi (1200)
Molecular characterization of a sclerostin homologue in barbel steed (hemibarbus labeo) and its relationship with intermuscular bone
AEVEIOPIMENE +++ v+ eresssrrssrrnssruntriustiiititi CHEN Jie, LIU Zi-Ming, JIANG Wei and LU Yao-Ping (1201)
Cloning and expression analysis of histone H2A variant in oocytes of chinese soft-shelled turtle (Pelodiscus sinensis) «+«+=+=++=+=s2es+
.................................................................................................................................... ZHU Jun-Xian,
CHEN Chen, LIU Xiao-Li, WANG Ya-Kun, LEI Luo, HONG Xiao-You, YU Ling-Yun, XU Hong-Yan, LI Wei and ZHU Xin-Ping (1213)
Increased free DnaA decreases the frequency of heterocysts in Anabaena sp. PCC 7120 ++xxseererreessrnsrnrreseseinee.
............................................................................................. LI Jing, YANG Yi-Ling and ZHANG Cheng-Cai (1221)
Water Ecology and Environment
Effects of dietary Eucommia ulmoides leaf powder on body composition, muscle amino acid composition, physiological indexes of
JELLOW TEVET CAL +++vvvvvveesseeeeeenes sttt et e
""""" LI Hai-Jie, GUO Guo-Jun, GUO Chao-Hui, WANG Lin-Feng, WANG Chun-Xiu, LI Ming, LI Guo-Xi and LIU Bian-Zhi (1231)
Microbial community structure of hybrid yellow catfish in rice-fish co-culture system in Hani Terrace «««+«+csxseeeeersrsecarerecacerencecs
""""""""""""""""""""""""""""""" ZHU Hao-Jun, QIANG Jun, XU Gang-Chun, TAO Yi-Fan, BAO Jing-Wen and XU Pao (1242)
The intestinal microbiota diversities of Procambarus clarkia at different sexes and growth stages =+ «+«+=soeerereeerereacarereeaeeneeees
"""""""""""""" XIE Meng-Qi, ZHANG Shi-Yu, XU Li-Li, JIANG Fei, YUAN Jun-Fa, WU Zhi-Xin and CHEN Xiao-Xuan (1253)
Analysis of microbial communities structure and potential pathogens in sturgeon cage culture environment =+« +«+cssseseeerereeeeereneees
................................................... HUANG Wei, ZHOU Hua-Shu, LIU Lan-Ying, LUO Tu-Yan and SONG Yong-Kang (1263)
Study on increase of the cold resistance and overwintering effect of Canna indica Linn in constructed wetland by abscisic acid ++++++*+*
""""""""""" CHEN Jin-Mei, CHU Yi-Fan, TAN Qi-Yang, LIU Wei, YANG Lin-Li, HUANG Tao, WU Zhen-Bin and HE Feng (1272)
The effects of lead-zinc stress on adsorption and physiological response of Hydrilla verticillate «««+««++=+xsxsseeseesesseesenseeeeneeees
............................................................ ZHOU Yang, YU Dao-De, HU Xin, ZHENG Yong-Hua and TANG Hong-Yu (1280)
Ultraviolet-B radiation enhances the growth and astaxanthin production in Haematococcus pluvialis -+« +«+«++=xssoeeeecesesreeerenecaeeees
"""""""""""""" XU Wen-Xin, ZHU Qin, ZHU Mei, JI Chun-Li, ZHANG Chun-Hui, QIN Song, LI Run-Zhi and CUI Hong-Li (1290)
Effects of different external nutrient loading on characteristics of phytoplankton community Structure « =« +«+=sssseseersreacarerecaeeneneees
...................................................... LI Yan, Wang Hong-Zhu, MA Shuo-Nan, LIANG Xiao-Min and WANG Hai-Jun (1298)
Community structures of phytoplankton and its relationship with environmental factors in the Liujiaxia Reservoir «+«+«sxseeeeeseeeeceees
""""" DU Yan-Yan, LIAO Chuan-Song, YANG Zhuo-Yu, LOU Zhong-Yu, ZHANG Yan-Ping, WANG Hong and WANG Tai (1307)
Study on spatial-temporal changes of landscape pattern of land use in Yichang-Wuhan section of the Yangtze River in recent 20
YIS " rrerr e r st YI Si-Yi, LI Qian-Zheng, WU Jun-Mei, XU Dong, WU Zhen-Bin and ZHOU Qiao-Hong (1315)
Biodiversity and Resources
New host record and molecular phylogeny of Myxidium spinibarba Chen et @l., 2020 =+« +xreeerrrreeererresateeieentitiitetiietee..
.......................................................................................... XIANG Yao, ZHANG Jin-Ye and ZHAO Yuan-Jun (]322)

Mesostigma, a new chinese record genus of streptophyta <=+« +«+xseseseeeeerearacacans DONG Xiao-Qi, LIU Guo-Xiang and ZHU Huan (1330)
Research on the revision of G. sorocarpus Li et Ding based on morphological observations, early development and molecular

ANAlySEs *orerer et WEN Xin, BIAN Yao, ZHANG Xin-Tao, MA Yue, WANG Chen and WANG Hong-Wei (1340)
Morphology and molecular phylogenetic analysis of freshwater Hildenbrandia in China ««««+«+sssseeesersreacarenecarantitarenteanenecees
"""""""""""""""""""""""""""""" NAN Fang-Ru, LI Juan, LIU Xu-Dong, FENG Jia, LIU Qi, LU Jun-Ping and XIE Shu-Lian (1349)

Coelastrella chonggingensis sp. Nov., a novel species of the subaerial coccoid green algae within the Coelastrella (Scenedesmaceae,

Sphaeropleales) «+«««+xeeseeeseresseneeeenns WANG Qing-Hua, SONG Hui-Yin, LIU Xu-Dong, HU Zheng-Yu and LIU Guo-Xiang (1360)



Research on the combined species between Grateloupia corymbcladia Li et Ding and G. subpectinata Holmes based on the

morphological Observations, early development and molecular analyses .....................................................................
............................................................... MA Yue, BIAN Yao, WEN Xin, ZHANG Xin-Tao and WANG Hong-Wei (1370)
Trichodinella myakkae (Mueller, 1937) Srimek-HuSek, 1953 in Chongging area and comparaison with its related species =++++++++++++++
............................................................................................. XIA Ping, TANG Fa-Hui and ZHAO Yuan-Jun (1380)
Ecological assessment indicator of the Yangtze River
Evaluation and assessment for water ecological environment of Yangtze River (Preface) «««««+seseeeeeereeeasecenenns CAO Wen-Xuan (1381)
A simple but reliable ecosystem health indicator: Aquatic Animal Species Index (AASI) «+«xeerererererereresesrirrrrree.
..................................................................... JIANG Xiao-Die, WU Jun-Yan, CUI Yong-De and WANG Hong-Zhu (1384)
Ecological assessment of the Yangtze River environment based on fish species richness ««+«++sxseseeererereacareencanineieirenieieeeees
............................................................ LIN Peng—Cheng, GAO Xin, LIU Fei, LI Ming—Zheng and LIU Huan—Zhang (1389)
Ecological assessment indicator of the Yangtze River: Passive acoustic monitoring based population size of the Yangtze finless
POTPOISE «wreerrrrrrssrmsrssrnsrnsensensrnreseneeeee WANG Ke-Xiong, WANG Zhi-Tao, MEI Zhi-Gang, ZHENG Jin-Song, HAO

Yu-Jiang, HAN Yi, DUAN Peng-Xiang, CHEN Yu-Wei, YANG Yi-Ning, QIU Jian-Song, FAN Fei, DENG Xiao-Jun and WANG Ding (1395)
Ecological and environmental assessment index in the middle-lower reaches of the Yangtze River based on the spawning population

size of Chinese StUrgeon ««+««+«+xseesrsrrresrssrearatiniatiinien. GAO Xin, CHANG Tao, LIN Peng-Cheng and LIU Huan-Zhang (1399)
Microbial community biomonitoring- eDNA-PFUMEthOA -+« «««++++++ssssseretesssannmsntittts ettt e st
""""""""""""""""""""""" JIANG Chuan-Qi, XIONG Jie, HUANG Jie, FENG Wei-Song, GONG Ying-Chun and MIAO Wei (1404)
Regulation mechanisms for cold stress responses of fish =««+xeseereeseereenes LONG Yong, GE Guo-Dong, LI Xi-Xi and CUI Zong-Bin (1414)
O HEFBHAZCHIT] . thSCEOBIT]L h ERHE eSS TR )
O H EIFI A SCEHRE(CNKY) . T3 550 . P SCRHE I PIRICHR P28 ( i35 1) i sidba )
O (hEPBREESISCEEREE ) (CSCD). (M EFHIS S5 51 SC8dsFE ) Sk )
O KHE (AEYIEHR) (BA). (HFE3ICH) (CA). CEIFFRIESHH ) (CSA). K= REE 50l 3CHE ) (ASFA) W T
O FEHE (FPAidsR) (ZR). (Ll 5HEYRASE .30 ) (CAB). CABI EIEIIT)
IKEEFER ACTA HYDROBIOLOGICA SINICA
(SHUISHENG SHENGWU XUEBAO) - —_— 1955
GBI 1955 4E01F)) (Bimonthly Since 1555)
FasHE oW 2021411 H Vol. 45 No.6 Nov., 2021
% B8 (RAZEMIEEIR) dEE Edited by Editorial Board of ACTA HYDROBIOLOGICA SINICA
ORI 7 S IRERAD : 430072 (Wuhan 430072, China)
E-mail: acta@ihb.ac.cn H1i%: 027-68780701 E-mail: acta@ihb.ac.cn  Tel: 027-68780701
* ¥R Editor-in-Chief GUI Jian-Fang
x & hERle Superintended by Chinese Academy of Sciences
S AR Sy et
hOE W E % & A o .
. Chinese Society for Oceanology and Limnology
i hR 4’* 4 % M & Published by  Science Press

(JEFE R EIMRILET 16 5 WREZRIS . 100717)
ED Rl % 3T db 0 BHAE B0 WA B 2 H

(16 Donghuangchenggen North Street, Beijing 100717, China)
Printed by Beijing Kexin Printing Co., Ltd

B & T & 4‘* %‘; & ﬁ\ it Distributed by Science Press
otk AL R EIRAL T 16 5 Add: 16 Donghuangchenggen North Street,
HRELZmAS - 100717 LG - 010-64017032 Beijing 100717, China
E-mail: journal@cspm.com.cn Tel: 010-64017032 E-mail: journal@cspm.com.cn

NRET PHEHERREERS BN A Foreign China International Book Trading Corporation
(Abnt 399 {546 MEELZRAY : 100044) Add: P.O.Box 399, Beijing 100044, China

s e ISSN 1000-3207 b NP - .
HEREES RIS - — EWNIREIS : 82-329 EHANEATINS: BM856 &M : 80.00 JG Code No. BM856

CN 42-1230/Q

RSMATFFRAT



KA A W ¥ Vol.45, No.6
ACTA HYDROBIOLOGICA SINICA Nov., 2021

$45% F 6 M
2021 £ 11 A

doi: 10.7541/2021.2020.270

SRERE T3 SRS A TR B 7K S B0

e 1 . 2 1 \ N 1,3 N 1,3
BloE T WO Mk ERE
(1. TURE KK 207, BK 400715; 2. IR A AR, 5 5 266104;

3. PURE K, WK RIR S A TE K B HUE M8 NS ==, HIK 400715)

FEE: RV YR R A I BB S (Hydrilla verticillate) W M 7K - J AR BRI S, 43 313 B A RIPD (R A
50, 0.01. 0.05. 0.10F10.20 mg/L). Zn” (WEEFEEE 0. 0.05. 1.00. 2.00F14.00 mg/L)ik & B —FI 5 & e
Rk RE28d, W O R LB &, Sk FRa, HER RS, I (MDA MLEHTA A EE J1(T-AOC) & &, L
T A A B AL B (SOD) Rt ALY (POD) HIIE MRS Ak . 45 BRIV (=1.00 mg/L)IZn® ] {i2 E 46 1
SEEXTPL” BRI, X Zn® PR B 3 A2 Zn” A B P () SR ; AR IR BEPL AN Zn T AR I SR K R, IR
(AR FE =1.00 mg/L) o 3e )40 b i 2 35 1A A B 52 21 ol B LB 48 3R 4 2 AR H OB, (H — S8 IR BE T
Pb* 5 Zn” TE B — IR G HE T, PUAAL RS2, A RE AR IE W55, VA2 . BFcgs i
e AT G R AS S rp ) S B — B R AR

KRR SO, HY, BE WRAKCP; ARFRASRAE
hE 52T Q178.1 CHERFRIRAS: A

Hy(Po) R (Zn) AP 4 8 £ BAAE T AR H
&)@ TV A R, e AT mr Bt Tolk g 7K #i
MK PRI EE N KRG, B 8E & 4R, X & Fh A9
A . 20034E 4 B ST R WA HEIAT L B RTRA AR
VIS5 KU I8 4 A B D 5 e P 2
V&Y, I B AT R R, FIL R AR
Bh(Sb) A (Mn) AR, SR AEE B bR ™,
PO RVL AR P AF R4 (Cd) . ST eSS E & RS
RGP, HR R TZARAE BRI AR IR 4
&, AR SR e s EY . B R
Kftg b e =, (0 2 s B o0 LA 7 A
TS e M BB E A6 &, HYT R
A7 B3 2 STAEAZRE 77, AE T MR B R 83 AT LA BRI 1 1
T FLRE I e i 2 1 B B BN AE T LA
HEAA 2 1 30 A I B X Y B 4 A
H e T4 B R s AR 25 A B e S A it
CINIER SRyl V=

¥ FEE(Hydrilla verticillate) 2 i)V 7258 -+

ks B ER: 2020-12-14; 1&iT BHA: 2021-04-11

X E4RS: 1000-3207(2021)06-1273-08

430 DL — R UK AR A, B AE R f R T RL ) [ B
AT A AR s R, RS K R
T F e 2 P A e 4 R I 5 - B
W 7% 5 AR Fp R SR A R] (7d AT 14d) . ik T H s —
) G @i G, 19 250 B AR B 4R Pl T
&R BRI ERY T ARG H T
frrsmat . AR L K 1) A0 £ R 4R L R R
TR SR B TR R WARGE, T TE AR R K A
Hh, E AR IS el S AR . R HLBK N TR
FETE. B, AR I A2 2000 28 d BRI i (Pb”
W <0.20 mg/L. Zn” W/ <4.00 mg/L) 145 b
I8, B I By K B AR R B K S R A R e B
REC W R EEAE A R AR S A B B R AR — e ) B
At

1 HRS

11 HilHR
ARG BT e i BE SR E T FE K SR K R 2R B

EEWE: HEE SR E i AR B S5 T(2019YFD0900305-03); 5K 1 AL 75 it b B AR 4 5 50 H (4322000112); 25K 17 4k
[X R} 25 AR 2 51 £ 70 H (202004) % Bl [Supported by Technological Innovation of Blue Granary (2019YFD0900305-03);
Technical System Project of Ecological Fishery Industry in Chongqing (4322000112); the Project of Science and Technology

Committee in Chongqing Beibei (202004)]

VEBEIA: FVE(1997—), B, BHBFFAE; TR A7 [yl % . E-mail: 1003506831@qq.com

BIEEE: BT, &, BI#d%; E-mail: thy1970@163.com
e



http://doi.org/10.7541/2021.2020.270
唐洪玉
随意画


1274 K& A& Y ¥ 45 %

e PN S22 ST 2
1.2 HMEEAEFRSII

¥ KA B R de T B S8 B SRAKIEBEM A B
Bt KA R I 2 . P R R SR I AOR FL vk i,
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TP B . FREREMST g TS50 mL=A
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Sy e E
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W B B 5 Zn” YR S IE AR, Zn” W =1.00 mg/L
AIR A 52 e T B . AT, 7ER—2Zn™

F1 AELEERE

Tab. 1 Setting of experimental treatment group

” Zn2+(mg/L)
Pb” (mg/L) N N N §
0.00 0.05 (I 2%) 1.00 (IT12%) 2.00 (V) 4.00 (> V)
0.00 CK Zn0.05 Zn1.00 Zn2.00 Zn4.00

0.01 (T3 Pb0.01 Pb0.01+Zn0.05 Pb0.01+ Zn1.00 Pb0.01+ Zn2.00 Pb0.01+ Zn4.00

0.05 (I112%) Pb0.05 Pb0.05+Zn0.05 Pb0.05+ Zn1.00 Pb0.05+ Zn2.00 Pb0.05+ Zn4.00

0.10 (V) Pb0.10 Pb0.10+Zn0.05 Pb0.10+ Zn1.00 Pb0.10+ Zn2.00 Pb0.10+ Zn4.00
0.20 (> V) Pb0.20 Pb0.20+Zn0.05 Pb0.20+ Zn1.00 Pb0.20+ Zn2.00 Pb0.20+ Zn4.00
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WAL R, Zn® Wk FE 90.05F11.00 mg/LES, %
Pb” YR EESGAN, WH 10Zn” R e R S T, [ —2Zn Wk
B Kb EE R B E s 2 18] T R 2 R (P <<0.05);
Zn’ R 92,00 mg/LI, %6 - B 6 I Y 1 BB
AP YR T T E W N, N A Pb0.20+
Zn2.004b B 5 8 —7n2 004 B A b B 2 T = 24
Zn” W 94.00 mg/LIn, 5 4 e 20 34 B % T
— . FER P R AL R, B A A
SRINEZ0 E AR T R
23 MERZEMEETK

Hi [ 3N E] 47743, fEZn” A —Wa T, W&
Z’ WK EEHE N, MG R a R SR b & BIETHE E, )
0620 55 6k R ZH AR EL, BRZn0.05 i if A1 35 38 25 PR
(P<<0.05). E&MHAa, 767 —Pb” WK LB R, Pb™
W N0.01 mg/L, FEPb0.01+Zn0.05 i 41 H- 43 &
SEREES TR —Pb0.01 s, HAE A MG

(a)a
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% 700 - 1001
I £ 600 I £J0.05
12 500 F E50.10 ‘“"
5 400 0.20
# E 300
38 S 200 ; 4
:"‘? 108 1c)7(d)v(d),;di: ‘“”ﬂ%’(ﬁ (.‘L)'i(cw
0 0.05 1.00 2.00
R ORE

Zn?** concertration (mg/L)

BT BRI E T e R S I B R
Fig. 1 Adsorption of lead by Hydrilla verticillata under lead and
zinc stress
W] b AN [ 7 s B R Zn” IR B R ), P AR 3 AN () Ak B Ak
A 2 F R M E R (P<0.05); RRANG X FRFRER
Pb’ WK B MR, Zn® UK R R AL B 2 ) B % S
(P<0.05). FEIMA
In the figure, different Greek letters indicate the significant
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THE EFFECTS OF LEAD-ZINC STRESS ON ADSORPTION AND
PHYSIOLOGICAL RESPONSE OF HYDRILILA VERTICILLATE

ZHOU Yang', YU Dao-De’, HU Xin', ZHENG Yong-Hua"’ and TANG Hong-Yu"’

(1. College of Fisheries, Southwest University, Chongqing 400715, China; 2. Marine Biology Institute of Shandong Province,
Qingdao 266104, China; 3. Key Laboratory of Freshwater Fish Resources and Reproductive
Development of Ministry of Education, Southwest University, Chongqing 400715, China)

Abstract: To investigate the adsorption and physiological response of Hydrilla verticillate under lead-zinc stress, H.
verticillata were stressed by lead (Pb2+: 0,0.01, 0.05, 0.10 and 0.20 mg/L) and zinc (Zn2+: 0, 0.05, 1.00, 2.00 and 4.00 mg/L)
with single and composite process for 28 days to measure the adsorption of Pb2+, Zn2+, chlorophyll a, chlorophyll b,
malondialdehyde (MDA), total antioxidant capacity (T-AOC), superoxide dismutase (SOD) and peroxidase (POD)
activity. The result showed that the Zn”' absorption was Zn”' concentration-dependent, and the high concentration of
Zn” (=1.00 mg/L) promoted the Pb’’ absorption by H. verticillata; The low concentration of Zn’ and Pb” promoted
the synthesis of chlorophyll, while high concentration (=1.00 mg/L) inhibited the synthesis of chlorophyll. Pb’’ and
Zn”' significantly mediated antioxidant indexes of H. verticillata to damage the organism. The results of this study will

provide a theoretical basis for application of H. Verticillata in heavy metal remediation.

Key words: Hydrilla verticillata; Lead; Zinc; Adsorption effect; Physiological characteristics
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