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Response of Seed Germination and Seedling Growth and SOD and POD During Seeds of Bean and Corn Ger—

mination on Uranium Stress
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Abstract:In recent decades, interest in detailed knowledge of the toxic effects of heavy metals, product of pollution, on plant growth and
metabolism has grown. This information is needed for management of crops exposed to pollutants. Uranium can be present in wastewater used
for irrigation, and sewage sludge is applied on agricultural soils as phosphorus fertilizer. In this paper, treatments applied in a germination test
were 0,100, 200, 400, 600, 800, 1 000 pmolU-L™. A germination test was evaluated in 7 days after treatment. Changes in growth and physio—
logical and biochemical factors in day 9 after treatment were recorded. The results showed that the root elongation could be recommended as a
sensitive indicator to assess crops ecotoxicity of uranium experiment compares with other targets. For bean, compared the control(CK ), all the
concentration of uranium showed not affect for germinating rate, the rooting rate protraction at high concentration of uranium , the length of
shoot protraction at all concentration of uranium ,and the length of root protraction at low concentration of uranium and inhibited at high con—
centration of uranium, the weight of shoot and root had no significant difference; For corn, all the concentration of uranium showed not affect
the germination rate in day 7 after treatment. But limited germination and rooting trend and rooting rate. The length of root, the weight of root
were protracted at low concentration of uranium. The activity of SOD of bean in shoot was enhanced under low concentration of uranium and
was limited under high uranium concentration; the activity of POD of bean was inhibited with increasing uranium concentration. At the same
conditions, The SOD and POD activity of corn were higher than that of check group, and were significantly enhanced especially under low u—
ranium concentration. The experiments revealed that the ability of corn anti—uranium stress strong in soybean.
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FAEWRE/NT 800 pumol - L HYSHIE MM T , B A
FH R I AZZ 520 5 TR R 1 000 mol - L7 (14
A A FRFFIH AR SN RERENZR(P<
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Figure 1 Effect of uranium stress on seed germination of bean(a) and corn(b)
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T, AR R e B 2 TR B & 600~1 000 pumol - L
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Figure 2 Effect of uranium stress on seed rooting of bean(a) and corn(b)
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Figure 3 Effect of uranium stress on shoot and root length of bean(a) and corn(b)
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Figure 4 Effect of uranium stress on shoot and root weight of bean(a) and corn(b)
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7 SOD iEHEH B I R R AN TS R G2 2 4l
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Figure 5 Effect of uranium stress on SOD activity of bean

and corn's seedling
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SOD &P 5 X% BAH L 2 FEAR (P<<0.05), i W
HhyREAE 1000 wmol - L7 B, K E Py SOD 5 FE i
WSS , 5% B b 2 AR B E 22 5 (P<0.01) ;T KK
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pmol - L™ (RAHIME T, RN SOD JEME 457 BIBUE AL
NI, RSV EESA 100 mol - L I X2 K MH
X IREHRBEZR(P<0.01), 414 & 7E 200~1 000
pmol - L (25 B 40 , FORLIZF{R N SOD &S
SHHR R B M2 B (P<0.05), BAZNFTIEES
P25
2.32 XFREMEXKMRA POD #3200

HE 6 TTLLEH  IEH &4 T, KRN POD
TG H FORAG 16 £, £ 100~1 000 wmol - L™ ¥R & f)
HEWIMET , KELEENT POD {EMEFEE T
HhgRE YR R INTT 2 B T, FoK POD 23|
BH 5 (R VR R T S BT 3887, ZE BV R 200 pumol -
L7 BHR RIS, 15 F Rtk B 5 T A B,
HIEF X4, 7E 100.200.400.600.800.1 000
pmol - L™ ¥R RISHBNA T, KELHAMNE POD i5
43 12 % BE A9 0.99.,0.90,0.81,0.65.,0.45.,0.34 1%,
ik B 100~400 pmol - L7 g4 BB K E
POD {EME S X BEAH L T B E M2 7 (P>0.05), e E N
600~1 000 wmol - L~ #J 4l ilpiA £ AY K & POD 5142
Z/NFXTE(P<0.05),

£ 100.,200.400.600.,800.1 000 wmol - L™ ¥k FE A
AT, TRLERMN I POD 544 B T BE Y
1.62.1.82.1.46.1.26.1.10,1.08 1% , Y& B 7E 100~200
pmol - L FYAMIE A T , TR RN 1) POD 15 1%
Fibt B2 R TR (P<0.01),400~800 pwmol - L™ 4]
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Figure 6 Effect of uranium stress on POD activity of bean(a) and corn’s(b) seedling
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3.1 HEMEX KEMEXMTFHERERHEKRY
=1}

— AR, B EMF TR XA AR
FEAE— AR BT SR 0L A o Vi T M 128
N AR AL N E R E MR, A
B AR o AT AR RIVR B A Sl R [
YEH BB A TN, 7E 100 ~ 800 wmol - L™ (¥4
HTF, REMTFIHER RS ARKBHRZEM,
AR 2 B —E I RIVE R s EORFh PR 2R R
POERKE EREIAZZM, 78 1000 pmol - L7 )
Ha T , RS ERF T ET R B AZE W, A
P AR A AR BRI R BRI SR

ROFFHT R PR AR K IE SR E M8
VW (600~1 000 pmol - L) b3 T #5300 k1, TG
(R4 R (100~200 wmol - L7) B fE AR K A K,
Ll RE SRR TR EER EAF T
BRI EAEE 45 % B B Y T 2
Pe2e S, AIRVR B B4l W (100 wmol - L) A (2 3 &
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YA ARTE RO ITIY , B A A2 A B B 1
GBI EE k2 —, AR RZA s e
A= el R AR s R VR . B P DA BAR BB
WTs Je W G TE R R TER B VTN, SR X fh s T
4 IE Ye  EEEAR FE,
3.2 $EMB R K SR EKGLE L R

SOD.POD EAHM P E RS 2 FPEEM
i, EA 1SR B IR ATE R M H R S A5
FEYPUR A By A R EEAER", SOD REREfLAL
YANBBEAEF B R0 ), RAE LR RN A
% H,0, 1 0,, POD BefiEfk HL0, SMf HARE S LATE#E
H,0,, T M H W , 7 R 15 B A S P e AR 9%
P, AT B R T i 45 RS M BREAR 1 S fb S oAb
%ﬁﬁ[l&l%o

AR EERFN: EMERIHE T, RO
SOD & PRI LR EE (100 wmol - L) BB , RiVR &
(400~1 000 pmol - L™) B4 ; POD T 44 JU| 7E 75 Hk BE Bt
(600~1 000 pwmol - L) gl il , HL 255007 Pl 25t e 5 A 34
HNTANGR . BEHITE 100 wmol - L7 HISHIHMA T , REZAESS
s 8 SR HLE, A SOD JEH: TR, IR IRE
MR/ MAE, M4l W EEAE 400~1 000 pmol - L7 i,
KEH B ST RECHBIR, A F2E SOD.POD I
PETRE, SR M4HHHAYEETE 1000 pmol - L A, {4
P SOD.POD &ML T B, BRI R G 8 2R
FKREHE SOD F1 POD {EMEIHIEK , - BIAE vk
7 100,200 wmol - L BHARRIE., SOD iGPEAYEAE I
FHELEH , FRFEAhEE TRN T4 T KER 05+, E
B O: - R A FE R 24 B HL0,, T POD IS PERH2
R LM HL0,, T —ERE AR T i i i
M. RIATFRGTENO AR R T RE,
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(DR KB ISR ED M E S TR R
HUR AT P TEARRIVE B R a T AR EE 23
HARIN RN, KEAFETRESRF, B & BAZAN
Y B AR B 2 3 RS2, =5 VR B (1 000 pmol -
L) (A O AR R S B R 35 A AR 2R 7E v YR B It
(1 000 pumol - L) &k %1, 100~1 000 pmol - L ¥ B i)
U WS URNR KT A EAR B AR (100~200 pumol -
L) MBS RERANER, ERKRER
(600~1 000 pmol - L)ARKFZF I M, A& .
WRE 53 R TR EFH 2R . FARFil R0
o, B R RINANSZ A ST BB A Bl B 2 b 5
M, W & 3 AR AR AR ML ZRAE R vk & (1 000 pmol -
L) B Rl 5 2R A ZR B 78 e 4 5 % BR AL e) 39 T
BRI E (100 pmol - L) RYSIIE W2 £
KR ARE LK T, S BiE T, A8
B X R E M FORFPFiH & R L R A KIS 89 P e

BFR 24 AR H HAth R AR S R AT EH 8

(2) FARPTAMPRAREE R T RE ., TEERE R
100~1 000 pmol - L™ {H4A¥ M IME T, KT SOD &%
ek BE B (100 wmol » L) BEAR HE , 75 ¥R B Bif (400~
1 000 pmol - L) B4 I , POD V& AR I R FE R Wk
Bt (600~1 000 wmol - L) g 31 il , L1 I Wi il vk J3 44
THE W HNEE ; 1 KA SOD F1 POD i M 80 Ak
RENE,  FL2B0N Pl e 00 v A3 T Se T s i
i, H¥FTX B, SOD {EMFE 100 pmol - L7 At ik
# ,POD 7 200 wmol - L™ i} ki . SOD iR E 2 F|
fIuk BE A4k 3B B RE AR TH IR AN B R BRI Ak
BRI A M0 BT AR PR e
EE AR R —; EREN
SOD #1 POD fii 5 47 b 17 S i iy 360 o4 P9 & At B4 10
E,

(3)RERFKFFLENRE D 100 pmol - L™ B4
EHRImE S, ARG E RN K SOD EHEHFRAN
PRHERN, HUILERET, KEMF ORI GER T H N Xt
100 pumol - L7 P4l A o

BE Wk
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