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Fig.1 Germination percentage (¢) and germination speed (m)
of Arabidopsis thaliana embryos irradiated to different
doses by **' Am o, particles. Data were pooled from 15
individual experiments
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Fig.2 Root length of Arabidopsis thaliana seedlings on the
10th day after irradiation of different doses by **'Am
o particles. Data were pooled from more than six
individual experiments. Value (means + standard errors
of the mean, SEM) with * or ** is significantly
(p <0.05 or p <0.01) different from the non-irradiated
control
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Fig.3 Shape of the Arabidopsis root growth on the 8th day in
a vertical MS medium. The left half, which is the
group irradiated to 100Gy by the o particles, shows
obviously “S” type growth, whereas the right is the
non-irradiated control
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Fig.4 Curvation angles of the Arabidopsis roots of the 100Gy
irradiated and the control. Data were pooled from three
independent experiments and value (means + standard
errors of the mean, SEM) with ** is significantly
(p<0.01) different from the control
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Table 1 Root gravitropism of seedlings in MS medium plates

MS +0.2mmol/L Ve MS
Radiation doses / Gy

Root gravitropism Root gravitropism
100 N S
0 N N

Notes: N indicates that the root gravitropism of seedlings was normal and S indicates that the root gravitropism of seedlings was

inhibited and root shape showed an S type curve
23 o RTENFEMZELSEE. BEAYK
LB RRAE I AT
PR N (1) CAT Fil SOD J& R4 A, 452 %
WEEAEIR 7 (i UVHOL B PR D i fE
H, HE1AR) CAT F1 SOD mRE# MG, X

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

F ALY IE- . WA 5(a), o K7 HEE AU
TSI T CAT BE¥nG, CAT B rds bl 7 & 1
W, 1Gy. 10Gy #1100 Gy If) a ki FiEA
(1) CAT & 543 b 42 =y 18%- 39% A1 66%. 5
CAT lifyy7% I L5 770 s 189 I g 3§ inAH e, 1Gy #1 10Gy
) o R FEANIFE SR SOD B AR AN B3 (&

http:// www.cnki.net



5 4 AE ANAE: o Ry VE NS TR/ IV A S e FL T e Ll 227

5(a)). BEE R THEANFIEEA, SOD MG K, Y, AWFTE o ki TVEASIER MDA &1

100Gy [ o Ry N FLHGVE P DL AR 12.6% (K] AR Ak B R TR =R 3, Wi S(c), e,

5(b)). BEESEIIF A A F I CCoy FEEK X MDA BI85 724 1.32nmol/g gy T 100Gy

HKFER T, 40T SOD MEEME R, Costal'®f1 AR NAC AR 3.68nmol/g.pw, FEXTHRE) 2.8

T 0 0] H 21~ vh SOD i PR BE UV 5256 138 fo W MDA B 5 B S vl B T X

T PR Pl LET o k7 7y AR R AR T P2 3 (A G ik 4
T H ) MDA 7 1) 2 /b iy 5 i T S8 A = k.

140
450 ¢ 450

T 120 F - - L **
= =400/ 'I/{ ot i
E 100t E bt
= % = 350} 1 > b
E 80 /{ 2 z25f /__]
g ool ¢} £ 300 £ B
] @ lar !-—-""_F
< : a ] <ol N
S a0 (a) S 250t (b) % (1](5) (©)

2 : - : - 200 s . | - . . -

20 Control 1 10 100 Control 1 10 100 0 Control 1 10 100

Radiation doses / Gy Radiation doses / Gy Radiation doses / Gy

Fig.5 Effect of the a-particle irradiation on activity of CAT (a), SOD (b) and on content of MDA (c). Data were pooled from at least
three independent experiments. Value (means £ SEM) with * or ** is significantly (p < 0.05 or p < 0.01) different from the
non-irradiated control
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Morphological and physiological effects of a-particle irradiation on Arabidopsis embryos
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ABSTRACT  Arabidopsis embryos were irradiated by *' Am a-particles to 1, 10 or 100Gy to study the irradiation

effects. The results indicated that germination percentages of embryos were not affected by the irradiation in the dose

range. Germination speed of the 1Gy group was 11.4% higher than that of control, whereas germination speed of the

higher dose groups decreased, with germination speed of the 100Gy group being about 29.3%. The irradiation effect

on root length was similar to the germination speed. Moreover, root gravitropism of the 100Gy group became

S-shaped curves. In a mechanism study, the root gravitropism recovered while cultured in an MS medium containing

0.2mmol/L Vc, which indicated that H,O, might joined the process of gravitropism. Furthermore, during shooting

period of the Arabidopsis, the content of MDA was detected and the activities of SOD and CAT were observed. and

the CAT activity and MDA content increased with the dose, while SOD activity of the 100Gy group decreased by

12.6% compared with the control. The results indicate that the induced increase of H,O, signal molecules after the

a-particle irradiation may be the mechanism of radiation physiological effects.

KEYWORDS « particle irradiation, Arabidopsis embryo, Physiological effects, Root gravitropism

CLC Q691



