HRALgOL R 2020,45(3):1-5
Journal of Northeast Agricultural Sciences DOI: 10.16423/j.cnki.1003-8701.2020.03.001

fift X % A IE T B K 40 8 AR IR A 1 R R T
XK K

(1. BREE B A FARMET o TR BRBE 46120052, IR RHE 2B, 7T/ B £ 453003)

HOE L ASCHIIE TR MG R RN ) e B AR R A (1.3.6 .12 mg/L) X E R AsA-GSH 18 PG B I 1 28 e H ik
ARG PE  AsA FITGSH &5 i PLIR IR A e H IR AU A0 3 JRAR A S 38 3 ik D) B B pR G J S5 8 BR i s i, 25 2R R,
FEI G R E AR T KA AsA-GSH G IRl DHAR A1 APX 75 P 28 B H KA1 il v—GCS Fl GST 15 ¥ L AsA Fil GSH 7
i GSH/GSSG . AsA/DHA (W4 R & i AR 6 5, 0 2538 1 T AsA-GSH TR i1 GR A1 MDHAR 7% #: L) & MDA Fl H.0,
it SRR AL BRAH B, AR 0 A [R] e S AT R AN 3 B B R T AsA-GSH PR U DHAR \MDHAR H1 APX i ¥ . 4
JBE R AR I 8 GPX FI GST 3% P L AsA Tl GSH & 4k | GSH/GSSG . AsA/DHA | 43 38 & 4 R Rk i 7, W BRI 1 MDA i HLO,
Tt o BR 12 mg/L AR FR AN X GR R y—GCS 6 14 TGt 35 5% e A, AU 3k J32 0 006 i 4 240 b 3538 0 T GR Il y-GCS TR M . 7
ST A AT PR 0 b e B L 3 m/L IV R A 1 A BRARCR B A, IR ZE SR WY G R 4 n] AR R R R &) A B AL Ak g
3, I T3 5 K &Iy PR R 3 0 T A2 1

KB WA AR AN BRI ROKRAE s ARG TPk R

hE S ES:S513 SCERFRIRAD : A 3 E S 2096-5877(2020)03-0001-05

Effects of Selenium on Physiological Characteristics of Maize Seedlings un-

der Cadmium Stress
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Abstract: The effects of different concentrations of sodium selenite (1, 3, 6, 12 mg/L) on the AsA—GSH circulatory
metabolizing enzyme activity, glutathione metabolizing enzyme activity, the contents of AsA and GSH, the redox
state of ascorbic acid and glutathione, chlorophyll and fresh biomass per plant of maize seedlings under cadmium
(Cd) stress were studied. The results showed that Cd stress significantly reduced the activities of y—GCS, GST,
DHAR and APX, the contents of AsA and GSH, the ratio of GSH/GSSG and AsA/DHA, chlorophyll content and
fresh biomass per plant of maize seedlings, compared with the control. However, Cd stress increased the activities
of GR and MDHAR, as well as the contents of MDA and H.0, of maize seedlings. Compared with Cd stress alone,
the addition of sodium selenite at different concentrations significantly increased the activities of DHAR, MDHAR,
APX, GPX and GST, the contents of AsA and GSH, the ratio of GSH/GSSG and AsA/DHA, chlorophyll content
and fresh biomass per plant, but significantly reduced the contents of MDA and H,0,. Except 12 mg/L sodium sele-
nite had no significant effect on GR and y—GCS activities, other concentrations of sodium selenite all significantly
enhanced the activities of GR and y—GCS. Among all the concentrations of sodium selenite, 3 mg/L. sodium selenite
had the best effects on above physiological characteristics. The results showed that sodium selenite could improve
Cd tolerance of maize seedlings by enhancing the antioxidant properties.
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W1 TR, 5T BRAUAE L, 4 W 38 0 3 42
T GR A1 MDHAR i 14 , B# Il T DHAR F1 APX i
PS4 AL BEAHEE , 1.3 .6, 12 mg/L Na,SeO;
A PR E R T S N DHAR . MDHAR F1 APX
1% PE 5 BR 12 mg/L Na,SeO, 4b PR 4F , FC Al ¥k &
Na,SeO: it Z #2# T GR{G M. 1.3.6.12 mg/L
Na,SeO; fifi GR ¥ 1 4 %l $& = T 38.7% . 83.9% .

38.7% .9.7% , ffi DHAR 7% ¥ 2 5l #2757 51.3% .
121.4% . 57.3% . 64.9% , {fi MDHAR ¥ 1k 73 51 42 /&
T 41.2% .97.1% .69.1% . 19.1% , {fi APX Ji 1 43 5]
&R T 158.3% .178.3% . 100.0% .25.0% . LA I %%
TR, SRR B NaoSeO, 1] LU 38 K &) 1 i
i~ AsA—GSH 1 ¥4 X i filf APX .GR.DHAR FI MD-
HAR 1514, 3 mg/L Na,SeO, &b HAE H 5 0 i % .

R1 WXHEEE T E K48 AsA-GSH & IR 48 15 B & 14 B 52 1 Ulg-FW

Qb 3 GR DHAR MDHAR APX
pagiist 0.11£0.01d 1.61+0.18¢ 0.29+0.11e 1.1620.13b
cd 0.31+0.03¢ 1.17+0.17d 0.68+0.17d 0.60+£0.08d
1 mg/LNa,Se0:+Cd 0.43+0.06b 1.77£0.22b 0.96+0.22b 1.55+0.16a
3 mg/LNa,Se0s+Cd 0.57+0.05a 2.59+0.24a 1.34+0.19a 1.67+0.24a
6 mg/LNa.Se0:+Cd 0.43+0.04b 1.84+0.19b 1.15+0.14a 1.20+0.15b
12 mg/LNa,Se0,+Cd 0.34+0.11c 1.93+0.16b 0.81+0.09¢ 0.75+0.11¢
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Qb B v-GCS GPX GST
X 1t 1.60£0.15¢  0.65x0.06b  3.26+0.32a
cd 1.2040.13d  0.61+0.07b  2.89+0.33b
1 mg/LNaSeOs+Cd  1.8020.16b  1.0520.12a  3.21+0.32a
3 mg/LNaSeOs+Cd  2.1220.22a  1.15%0.12a  3.59+0.33a
6 mg/LNa:SeO:+Cd  1.4320.16c  1.14£0.20a  3.32+0.42a
12 mg/LNa,SeO+Cd ~ 1.30+0.13d  1.08+0.14a  3.1920.31a
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*®3 WXTERAME T EXK 4% & AsA #1 GSH & £ . GSH/GSSG 71 AsA/DHA By % 1l
JOEL GSH (pmol/g - FW) GSH/GSSG AsA (pmol/g - FW) AsA/DHA
pogi 0.85+0.07a 26.5+2.36a 2.91+0.25h 24.9+2.70a
Cd 0.50+0.06d 18.5+2.01d 2.20+0.31¢ 18.0+1.58¢
1 mg/LNa,SeOs+Cd 0.61+0.06¢ 22.2+2.17b 3.25+0.38a 21.0+1.90b
3 mg/LNa,SeO;+Cd 0.70+0.08b 24.0+2.30b 3.53+0.57a 22.0+2.44b
6 mg/LNa,SeOs+Cd 0.65+0.08b¢ 22.0+2.00b 3.37+0.63a 20.9+2.30b
12 mg/LNa,SeO;+Cd 0.58+0.05¢ 20.5+1.89¢ 2.98+0.39h 19.8+1.73b
R4 WEXHEHETEKLSEMDAFIHO.EE MEZSEREHRESENEIN
Ab 3 MDA %t (nmol/g ) H,0, % #E (mmol/g) M2 2 & (mglg - FW) fif 5 (o/ )
pogi 4.0+0.38e 0.55+0.06d 2.21+£0.27¢ 21.85+0.16a
Cd 9.6+0.90a 1.16+0.14a 1.50+0.24d 14.11+0.16d
I mg/LNa,SeO:+Cd 6.0+0.66¢ 0.90+0.10b 2.20+0.41a 16.64+0.12¢
3 mg/LNa,SeOs+Cd 4.8+0.44d 0.70+0.08¢ 2.55+0.27b 18.84+0.18b
6 mg/LNa,SeO:+Cd 7.0+0.75b 0.90+0.11b 2.00+0.31¢ 16.76+0.11¢c
12 mg/LNa;SeOs+Cd 7.8+0.80b 0.97+0.13b 1.80+0.22¢ 15.65+0.12¢
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