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Repair Effects and Damage of Cell of Wheat Seedlings Exposed to
Enhanced Ultraviolet-B Radiation by He-Ne Laser
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Abstract The seedlings of wheat (Jinmai 8) were exposed to He-Ne laser with 5 mW « mm™?

power density,
enhanced ultraviolet-B radiation (UV-B) (10.08 kJ * m % « d™!) and the combination of He-Ne laser and enhanced
UV-B radiation respectively for 5 days. Changes about production rate of superoxide anion, malondialdehyde
(MDA) content, ultraviolet absorption value and conductance of exosmic fluid of wheat seedlings, content of soluble
protein and chlorophyll were measured to analyze the repair role of He-Ne laser irradiation. The results showed that
He-Ne laser irradiation on the wheat seedlings led to the decrease of the production rate of superoxide anion, MDA
content and ultraviolet absorption value and conductance of exosmic fluid of wheat seedlings. The content of soluble
protein and chlorophyll increased to 76.66% and 1.79 mg/g respectively. It suggested that those changes about
production rate of superoxide anion, MDA, ultraviolet absorbing value and conductance, soluble protein and
chlorophyll were related to the repair capacity of the wheat seedings. Therefore, the damage of wheat seedlings
induced by enhanced UV-B radiation can be repaired partly by He-Ne laser.
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Table 1 Different treatments of wheat seedlings

Treatment Illumination UV-B He-Ne  Darkness
group /(h/d) /(h/d)  /(min/d)  /(h/d
CK 8 - — 16
L 8 - 2 16
B 8" 8 — 16
BL 8" 8 2 16

* Irradiated with the UV-B radiation at the same time.
Note: h/d—radiation time in every day (unit: hour) ;

min/d—radiation time in every day (unit:; minute).
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oM BRI (UV-B B, J6 50 R 206 XA T )
Xf UV-B 8 5 o 2% B € , BUSE ] 742 BU%E 5 i
& W 52 X (Optronics Laboratories Orlando, FL,
USALIE. H 540-B 4T (I, E X9 %, 30 W,
297 nm) T H A& THFMA EJ7, % UV-BAT S
MY RFRMZ A REEER UV-BESAEE. A
b7 5% B BT IR AL 3, JEAR B d.

RIHBFOC A YR IR (B BOLER T D BEK
H632.8 nm, @ AT FHEEE S BN E, BEHK
KA ) ES mW « mm 2,120 5,25 C, 8k

AR AR A BE4T, NHEBR 206 . R 788
FI B R 36 A0 3, SEAL 3RS d,

ZREZEFHTE B MEB. 100 g
INER F, DB A SR ) 3 mL, 65 mmol/ LB IR £
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Fig. 1 Influence on production rate by He-Ne laser and enhanced UV-B radiation on wheat seedlings

(a) superoxide anion production rate; (b) MDA content; (c¢) soluble protein; (d) chlorophyll content
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BEEHEAFEEL 29 ymol» g7 F. W, (F =
241.83 > F,. o = 11.26); T8 He-Ne %45 BB
A0 3RV (57 P9 % B B M0, 53 pmol « g7 F. W,
(F=26.84>F,, =11.26), UV-B #& 4 )5 B #17
He-Ne #OtHE M (BL) , H BE& B 8 UV-B
AL TR (B) 968, 2% (0. 88 umol « g ' F. W.) (F=
18.52 > Fy. o = 11.26), $iB§ UV-B 4t #, He-Ne
WG H LA K — 3 B A AL BN TR R AY 5 i 3555 B
TR B EKT-. HILAT WL, 3E5® UV-B 5 mE T
INE Y RS E AL, He Ne BOLHE BEEBHE — &

FREE IR R /N2 4l H A B A

AN [RI AL BB /N 32 40 ¥ i R 9 VL TR YRR A I B
MG RIINEK 2. FESTERH, 5X B (CK) M
e, B UV-B 4b 3 (B) 5 524 B B & T &, 5F
B ERBEKE (F=5522>F,, = 11.26),
T Bk He-Ne ot %8 BRAC T (L) f 58 4 kB RIS
(F=1379.80>F,, = 11.26), #¥38 UV-BE 55
#H4T He-Ne #0%48 B8 (BL) , K W% Ui /8 b 8k UV-B
AL¥EH (B) B AR AR I 38 B 22 Rk B3 K F (F =
45.56 > F, o = 11.26), B Ui UV-B 4L 3 3
FeALFE LA e — 3 R A AL 3 (BL 4R 3) XF/NE M J )
R B T R E K



118 &AL % He-Ne BOEX 3R UV-B 58 5/ 2 40 83 15 R 18 B 3L 1597

K2l EHMEREN, M UV-B AL # 5
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Fooq =11.26), UV-B i85 J5 it LA He-Ne B
BBL), K SR A UV-B A HH (B H B 1H
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Table 2 Effects on conductance and ultraviolet absorption value

( A264) of exosmic fluid of wheat seedlings under

different treatments

Treatment Conductance

group /(pQ g ' F.W.)
CK 144. 65831128, 7433
B 2150. 8331569, 2031 0.5251740. 13247~
BL 1630. 8331363.2795* 0.26060+0. 14230"
L 144,0833 & 123.2953* 0.0229540.01393"*

Ultraviolet absorbing
value (A264)

0.0356534-0. 017681

Note: * means significant difference.
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