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Phyto — Toxicity of Selenium on Plants
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(Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110015, China)

Abstract: It has been discovered that Na;SeOs at low concentration can promote the biosynthesis of ALA (d — aminolevalinic acid),
a precursor of chlorophyll in plants, which is beneficial to plant growth. But at high concentration, it can lead to an increase of the
stress — resistance substance ABA, and inhibit ALA biosynthesis, which influence plant growth negatively. When the concentration
is 1. 0 mmol, the content of ABA begins to decrease, and some phyto — toxic symptom appears. It is also found that exotic 6BA can

significantly antagonize the toxic effects of selenium on the plants studied.
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Figure 1 Effect of selenium on wheat growth
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Figure 2 Effects of selenium on ALA biosynthesis
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Figure 3 Effects of selenium on ABA biosynthesis

2.4 ili5 6 - BA 3 ALA £ &RAEHRIER

6 - BA X ALA WG AR #E1ET, 2 6 - BA
A EETE 20 wmol B fE R IR BB AT . WA
20 pmol 1) 6 — BA FIUAS [ B A AT R APTRE &, AL
BRI BN T, L5 R (UL 4) , Na.SeOs fig
FEJE AR A M) 6 — BA Xt ALA A= 914 5l (19 42 k1
o RS (0. 01 mmol) BEARIE ALA WAE S
B, 24 5 6 - BA IR AL TR, AR B )
ER, Rt 6 - BA W42 SE1E RS A I, 1Y



498 BRSO R 1R AR

2002 4 12 H

Na:SeOs B =t (0. 1—1. 0 mmol) , W] 52 224
6 — BA X ALA A=¥)& UM e #EVEH]

o CK O 20 v mol16-BA

7,40

% 30 ’_H

=

~ 20

210

£ . ﬂ

0.01 0.1
NaZSeOﬂ& J&/mmol

B4 fiit 6 - BA X ALA 414 ARSI
Figure 4 Antagonistic effect of selenium plus 6 — BA on

ALA biosynthesis

MR B 5 A\ IBFSE, ABA X} ALA BYZEH4
A WA HIVE T, T 6 - BA XX —1F ] A Wi
e 7, AR W BRI ALA R85 AL AT
PIVEUNT fif 1 .

—Jy I, A AR AR T REA) ABA (A, T
WRE R ABA AT T ALA §92E) &8, X 7E b1 By
5117 6 — BA Sifixt ALA ZE9)4 B S BV 0 S 58
SR TR AR, BD 6 - BA WiEE T AR BE
ABA X ALA & BN HIVEF o 3X BLAXT ABA 5 HCHY)
RHEAER, 55—, ﬂ%ﬁ%Tﬁ%%W%ﬁ S iy
R e ACHER Y s &5 =, Bl BEs 7 AR o — i A
TS ABA BIA .

Ty 7, ANBERE RIS, WA EEENT
ALA Gt

3 #ig

(1) v B AT ol A A A (A — 7 AR R4
HAE WL AR (> 0. 1mg - L") DUMHIAE S 094
K, Ry hEstr.

(2) fIRHEJEE 1) NaoaSeOs REAS IR HERT ) 1A P -4 32
BRI ALA (945 1, AR TR AR K 3 Hk
FER R (0.1 mmol) 2% 5 EUHT ¥ Piash 55 5 by 49
ABA 38, Mt ALA 1965 B, 52 WA AR 4 1 1E A K
RE; WPEIAF] 1.0 mmol I, ABA S JFIA T I, Al
Py ih B FH AR

(3) AN 6BA XA ) 75 3 A B s S E

5% Sk :

(1] Fimse . W) Se RIBEGTILREL]. AWk r 5 Ry e, 1987
(6):27 -29.

[2] Tielease S F. Se as a stimulating and possibly essential element for indi-
cator plant[J]. Am J Bot, 1938, 35: 372 - 380.

[3] Sign M and Singh N. Seleniun toxicity in plants and its detoxification by
phosphorus|J]. Soil Science, 1978, 126: 255 - 262.

(4177 #, CBEUE . WA PR B AN Y EE )] 1Y)
ABEAEGER, 1997, (2): 27 - 39,

[5] Marel E and Klein S. Light dependent formation of 8 — aminolevalinic
acid in dtiolnted of higher plants[J]. Biochem Biophys Res Commun,
1972, 49: 364 - 370.

[6] Tanada T. Indoleacetic acid and abscisic acid antagonism|[J]. Plant
Physiology, 1973, 51: 150 - 153.

[7] # ifF . ABA Fl 6 - BA X E{A/NE I i ALA JE U5/ A L]
T LE 2241, 1984, (10): 347 - 350.

(_E3%5 495 3i0)
5% ik

[ 1] Yirchenko Ye P, Agapkina G I. Organic radionuclide compounds in soils
surrounding the Chernobyl Nuclear Power Plant[J]. Eurasian Soil Sci-
ence, 1993,25: 12,51 - 59.

[2] Virchenko E P, Agapkina G I. Radionuclide organic compounds in soils
near the Chernobyl Nuclear Power Station[ ] |. Pochvovedenie, 1993, 1:
13 -19.

[3] Mosulishvili L. M, Shoniya N I, et al. Environmental radionuclide dis-
tribution in the Republic of Georgia after the Chernobyl catastrophe|J|.
Zhurnal Analiticheskoi Khimii, 1994, 49: 1, 135 - 139.

[4] Kruglov S V, Vasil”yeva N A, et al. Distribution of radionuclides from
Chernobyl fallout with regard to fractions of the soil — particle distribution
of sod — podzolic soils[J]. Eurasian Soil Science, 1996, 28: 7,26 - 35.

[5] WAt . EEIEHU RO (B =10 (M. b B RoR
thetE, 1994. 1018 -1 036.

[6] B A . LA, XINEIN, 55 . UM AL E 2 75 T3 W B i

J1. AR FREEAR 7, 2001, 20(5): 305 - 307.
[7]1 EFFHE, KR, BITRE, & . 48 — 89 7EMLRUK AT I 898l J1 24T N

[J]. A=252741, 1994, 14(2): 207 - 211.

81 £ =, %"E THERECRME (M. JUaT: P E R R
1, 1995. 74 - 90.

(91 A8 B, %% . LSRR - S5 = LR IRmPE T [ M

AL, 1990.

[10] FEZZIRME I . #4355 . K BURCH PR TS el Js B [ M. b5
ol A, 1980. 236 - 239.

[11] F. Ward Whicker, Vincent Schultz. Radioecology: Nuclear Energy and
the Environment, Volume [[M]. CRC Press, Inc. 1982, 155.

[12] Galeriu D, Niculac C, Mateescu Gh. Radioecological model for radio-
caesium in shallow Lakes[J]. Radiation Protection Dasimetry, 1997, 73
(1-4):177 - 180.

[ 13] Kirchner G. Applicability of compartamental models for simulating the

1. dba: #BF

transport to radionuclides in soil[J]. Journal of Environmental Ra-
dioactivity, 1998, (3):339 - 352.

[14] Thiessin K M , Hoffman F O, Rantavaara A, Hossain S. Environmental
models undergo intemational test|J|. Environmental Science & Tech-

nology, 1997, 31(8): 358A - 363A.



