TAL=M T B ALK e To B A A AL AR R

BaF KiFE FF REA

EFFECT OF INORGANIC TRIVALENT ARSENIC STRESS ON PHYSIOLOGICAL AND BIOCHEMICAL
CHARACTERISTICS IN STERILE IMMATURE PLANT OF JUSSIAEA STIPULACEA OHWI

LV Jin—Ping, ZHANG Shi-Wen, LI Tao, ZHAO Jin—Dong

FELR [ View online: https://doi.org/10.7541/2020.054

FEAT BRRRNER IR At SO

Articles you may be interested in

AR e £ IR HA S P e L B A B R e PE R RE T
EFFECTS OF TAA ON THE PHYSIOLOGICAL AND TOXIN-PRODUCING CHARACTERISTICS OF MICROCYSTIS
AERUGINOSA

IKAEAE WA 2018, 42(4): 832-838  hitps://doi.org/10.7541/2018.102

R SR R IR T A B AL AR L™ I Y
EFFECTS OF COPPER/CADMIUM STRESSES ON PHYSIOLOGICAL AND BIOCHEMICAL INDEXES AND FECUNDITY OF
ORYZIAS MELASTIGMA

IKAEAE WA 2020, 44(1): 95-103  hitps://doi.org/10.7541/2020.012

TP AR R AR X S B A PR RE . LR EBRA AR . LA ZH BB T e P A R

EFFECTS OF DIETARY FISHMEAL REPLACEMENT WITH MEAT AND BONE MEAL ON THE GROWTH PERFORMANCE,
BLOOD PHYSIOLOGICAL AND BIOCHEMICAL INDICES, MUSCLE CHEMICAL COMPOSITION AND TEXTURE
CHARACTERISTICS IN JUVENILE FURONG CRUCIAN CARP (FURONG CARP ¢ x RED CRUCIAN CARP &)

IKAEAEWPER. 2020, 44(1): 85-94  https://doi.org/10.7541/2020.011

TN L1/ S DU ENIN b5/ et e e N G R iV i AL
EFFECTS OF SULFUR CONCENTRATION ON THE PHOTOSYNTHETIC PHYSIOLOGY AND BIOCHEMICAL COMPOSITION
OF SCENEDESMUS ACUMINATUS

IKAEAEW2ER. 2017, 41(4): 904-913  https://doi.org/10.7541/2017.113

i P32 X A o TR T 5 SRR R AU R B P B P S
THE EFFECTS OF TEMPERATURE ON THE ABSORPTION EFFICIENCY OF NITROGEN AND PHOSPHORUS AND
PHOTOSYNTHETIC PHYSIOLOGICAL CHARATERISTICS IN FOUR MACROALGAE SPECIES

IKA AR 2018, 42(5): 1050-1056  https://doi.org/10.7541/2018.129

BTl 0t S A AR AL A BRAE AR bR . A P RS
EFFECTS OF SIMULATIVE TRANSPORTATION ON THE PLASMA BIOCHEMICAL INDICES, BODY COLOR AND FILLET
QUALITY OF GIBEL CARP

KA H2A4R. 2019, 43(1): 86-93  hitps://doi.org/10.7541/2019.011


http://ssswxb.ihb.ac.cn/article/doi/10.7541/2020.054
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2020.054
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2018.102
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2020.012
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2020.011
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2017.113
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2018.129
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2019.011

KEMIEANT, PATHE LT



F445F2H
2020 4 3 A

KE A& Y R
ACTA HYDROBIOLOGICA SINICA Mar., 2020

Vol.44, No.2

doi: 10.7541/2020.054

T =Mt &Rk L T EEE B (L EF R 220
E4F %#HET & % R#E

(1. TR E R R4 AR5 i, 100 430072; 2. FRERFERE K2, JEIT 100049)

W KA WS R VR 5 WL =0 A 38 X 35 48 /K B[ Ludwigia peploides (Kunth) P. H. Raven subsp.
stipulacea (Ohwi) P. H. Raven.]JG B ¥ B 500, T84 55 767K e TG 1 1 E & AN AR FENaAsO,(0 2.5+ 10,

50 2501500 umol/L)A1/10FE 4% 2 IV i 5 77240, M E M4 35 . N ZBE(MDA). RIE S E . AlEHRE LA
KPiAAEESOD. POD. CATIEMEMIARAL, LAERIT TCAL = A0 A bl 36 X6t 35 16 7K 0 TG 1 7 06 BRIk B AR 6 A B AR
FCRFEFR AR AR . 45 R T: 2.5 pmol/L As (IIALEERY, M4t Fa. AR RIS B B IA B IE(Y, B b
FRIR T M G R S B IH T T B A MDA & B 1w T R4, H 9 Ah FRIR B T 2500 pmol/L % 3 1
TXIREZH . WV R AR B A A A B FE R T S T S B, AEAs (TR BE 2250 pmol/LIN 2. 35 /5 T e 20,
VR FE 2500 pmol/LIN R 14 88 1 B A FITRRAIG, vl Ve PR WS 5 5 Bl AR FE I T s Je B JE T, PAL G
SOD. POD. CATEH VI AEARAH AL BV FE T 3Z W i JF 31 6 35 22 /K7, AH 4R B v 17250 pmol/LJ5, & &
5 RS X R ITEARIR B A T, TR H G2 I A TR LG, m ik A B A8 K e R 0 B4

RN B FCAS SR ONRE— DBk FUbIE N B ek e A B A AL S L B A AR (4 17— s IR

KR sACKRTCW v, L= Ra; ettt EEACRHETE bR

HhESES: X171.5 SCRRARIREG: A
if(As) & — MR TR EE, MAEMERAH

Ji s BURAZH RN, Ot A B A A LA E N T
FomY. TS EESE ARG
Yelk, W PN E SRR T . FRIE A LS
BN ERER - EREE RS T
AP RS EK B A AL . KHLLK,
TR E TR R R, i) S H AL S
ZIR. P, SEOL AR R AH BRI S,
FEAWTRE A, 15 Qe KA. R T 7K S
Tl ot A 0 P T RN A S TR %,
KA o ) e 32 L DL TG AT A & R ST e 8 R T XA
£, MK B R, HhAs (V) il B
AOBEIR 31, 2T PR B AR S R, 1T As (111)
IR As (V) B125—6015"), 5 5 & A -1
B 8GR NS EA RS DhRg, it
s M) 1 6 R PR R U W S A A FH DA R 2 Tt B g
AR IR A4 iR BAEK e (Jussiaea stipu-

ks B HA: 2019-01-28; 1&3T H#A: 2019-08-17

X E4RS: 1000-3207(2020)02-0445-08

lacea Ohwi)J& T-HIH3ER T &2 8, £ 44 R A
W, A SR, TR R B SRk A
B, H A2 B K AR pH  p MK, S 4Rk
ARG R R AR . RTE TR S
IR 92 22 8 B A AR, T % 7K A W A
(IR T R 2 , ACHITF 90 15 B AL 7K 8 TG B 17 A5
W RHRL B R R EEAS O EL, MBS RS, BB
FER RS A RS S T BFREAK T
T O TE L = A B Y (R, S — R ]
EHAEAK MU, I FREERI PR ALK B2
V5 YT B A E — 5 F 98 8 A8 K e T B ek 4k
1555 1A FT B PE R AL FE S

1 RSk

1.1 MR
ALK T B M B 35 iR AR IR RER E T
R K R, A KA SR AE K, LT K

HEWMB: HERKRKESSAEWHARE S50 = 0 H % B [Supported by State Key Laboratory of Freshwater Ecology and Biotech-

nology (2016FBZ08)]

YEE I B4 T(1993—), &, WZR B W0 T4 7005 1) i R R 2% . E-mail: 13016421609@163.com

BI51E#: 2%, E-mail: litaio@ihb.ac.cn


http://dx.doi.org/10.7541/2020.054

446 K& A& Y ¥ 44 %

s WF 22 B O A AR, BT 3.0—5.0 em 171 Il
ZEZEB, HORK MY Th, B 2F 11 22 B T 4 R 4b
KB ACFER RS TAE G, 56 75% 0k R H 2
AFE10s, TER K MBES X, FEH0. 1% 5K TH 5
Smin, TG 7KIBE3 R, BT EE AL E S B AR K 2R
BIR1.0—1.5 em &, HRHATEAS S B 5, B TMSH:
F7 3 (% 6-BA 0.05 mg /L, NAA 0.05 mg /L)% 5 %
Ak, 15d 54 ZE A ZE 403 em K, # AMS 4k ES
FiHE(E6-BA 0.25 mg /L, NAA 1.5 mg /L) 4k 5%
I A&, BRI AR — IR B AL K I J0 1 1 8y
215 em /2 A K R 22 E T 1/10/9 C B Hoagland ' 75
WA, F10.1 mol/L NaOHA10.1 mol/L HCHH ¥ & 7
WpHZS. 54, B3R E e — kBRI, P HKH
RUF LA BE 5 S2 6 . BB FEAE A P 8 97
BT, BEIRIRE N25°C, RO 120, Y sR
940 pE/(m’-s).
1.2 SEIEIT

WRPE RIS 45 R, fr s bk B LW K R 7—
10 cm B, 3 HUK 3B A — B AR VR R A A,
BT50 (R, 2.5, 10, 50, 250F1500 pmol/L
NaAsO, (BL4iiAs’ i1) ff11/10 Hoagland /G B & 75
L, AN STIO A A I A R IR A T R R, S
[ 1% % T A /K e TE W W I — 2, i 24h, 7ER G
5] B3 P HE B AR K R TE B 1, R B Tk B 1
+, FEAT ST B AE A SRR E, B A3 N
1.3 KWHE

HEZS8HUE ke MR

LERRSEDS . AFRERE A N, SRAh-mT WLy
TR 663 F1645 nmik K K EL £, 4% Amon
AT BRI S Ka. HMEERb. MEREBTE,

1K IR ARAYN E A (MDA &
I 5 R PR AR B b Z gk I . A b R
(SP) & B9 E R % D K2 G-2500:"", Ll
3% & A AFRAES [, W52 595 nm FEIROGE . Al
VETERE(SS) & B E R Bt kY A
AL EG(SOD). i EALEF(POD). it S A
BE(CAT)HE MR 2 W R BUM & T 74 ek b, Jin
0.1 mol/LIFERZZ i (pH 7.4), VKT ES, 3500 1/
min, &0 10min, B EiERHETI E . SOD. CAT
MR — B4 ek BE vk, PODE MR A @ il ok
i
14 Sitoth

{# FlMicrosoft Excel fISPSS 23.0i3: 17 ¥ 511
R R R T7 2007, R Tukeyik 34T 2 S ELAS, DA
P<0.05NZR T2, P<0.01NZE RS ZFH R, 4
RUL A pRE 2" RoR, A SLEIRFAFNG
FRFRORBUE 2 18] £ 7 52 (P<0.05), MIE 7B %R
INZE AN (P>0.05).

2 %R

21 As (D |ELKEHZERESEHFNT

H2x Z A NG &1 P A, A
PUERE S T VRS G A K IR, 87
A E R e AR sE R i LT, e

As™fe & As®* concentration (umol/L)
Oo K25 Ni10o ®s50 EH250 K500

—_—
(=)}
1

._.
~
T

—_
[\
T

—
S
T

g
=N

N
~

R
o

Mo e
Chlorophyll contents (mg/g FW)
=)

e}

o
o

9%
oo %
96%!

‘,,
XX
&

5
X2

AL 0.0.929.929.9.9.9.9.9.9.9.9.9

X2
X2

o2
X
20%0%

o%e

RRIRRRKKRR
dadesotetel
LS

R

X XXX XX

%
R

R

XXX
00,009,999,

XX R XK K IKREKEERERKXY
XX

XXX KKK

XX

XXX

X2
X

X XHX KR XIHXKHXKIXHXKIXKXIA

2

X
XXX,
IR

9
%%

J

%

-4k

Lo IS

Kl1 ARIAs ()R B B e o e SR R 1N & B
Fig. 1 Chlorophyll contents of Jussiaea stipulacea Ohwi under different concentrations of As (III)
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Different letters beside the lines denote significant difference at P<0.05 and same letters beside the lines denote no significance at P>0.05;

the same applies below
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Fig.2 MDA contents of Jussiaea stipulacea Ohwi under different
concentrations of As (III)
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EFFECT OF INORGANIC TRIVALENT ARSENIC STRESS ON
PHYSIOLOGICAL AND BIOCHEMICAL CHARACTERISTICS
IN STERILE IMMATURE PLANT OF JUSSIAEA
STIPULACEA OHWI

LV Jin-Ping"?, ZHANG Shi-Wen"’, LI Tao' and ZHAO Jin-Dong'

(1. Institute of Hydrobiology, Chinese Academy of Science, Wuhan 430072, China; 2. University of Chinese Academy Sciences,
Beijing 100049, China)

Abstract: To study the effects of inorganic trivalent arsenic stress on Ludwigia peploides (Kunth) P. H. Raven subsp.
stipulacea (Ohwi) P. H. Raven, sterile immature plant of Jussiaea stipulacea Ohwi cultured in 1/2 Hoagland nutrition
liquid with NaAsO, at 0, 2.5, 10, 50, 250, 500 umol/L respectively for 24h were analyzed the photosynthetic system
and physiological and biochemical characteristics by measuring the contents of chlorophyll, malondialdehyde (MDA),
soluble protein, soluble sugar and activity of antioxidant enzymes (SOD, POD, CAT). Results revealed that the chloro-
phyll a, b, and a+b contents reached their peaks at 2.5 umol/L As (III), but the chlorophyll contents decreased gradual-
ly with the increased As (III) concentration. As (III) induced MDA content with the highest level at 500 pmol/L that
was significantly higher than that in the control group. The soluble protein content first increased and then decreased
with the increased As (III). The soluble protein content was significantly higher at 250 pumol/L group than that of the
control group, and it was lower at 500 umol/L group than the control group. The soluble sugar content firstly decreased
and then increased with the increase of arsenic concentration. Activity of antioxidant enzymes (SOD, POD and CAT)
increased gradually at low As (III) concentration to reach significant difference, but they decreased when the As (III)
concentration was higher than 250 umol/L, suggesting that under low As (III) concentration, Jussiaea stipulacea Ohwi
itself will appear self-protection, and high As (III) concentration will have damage effect. The results provide a basis
for further study of Jussiaea stipulacea Ohwi physiology and growth change, cultivation and transplants with arsenic
stress.

Key words: Sterile immature plant of Jussiaea stipulacea Ohwi; Inorganic trivalent arsenic stress; Photosynthetic
characteristics; Physiological and biochemical characteristics



