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Effect of Hydrogen Peroxide on CO, Laser Pretreatment Induced
Drought Tolerance in Wheat Seedlings
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Abstract The objective of this study is to test whether hydrogen peroxide (H,O,) is involved in laser pretreatment
induced drought tolerance in wheat seedlings due to its nature as a second messenger in stress responses. Plant is
treated with 3 min CO, laser pretreatment. laser pretreatment in combination with catalase (CAT) . ascorbate (AsA)
or diphenylene iodonium (DPI) and their effects on the lipid peroxidation, the activities of antioxidant enzymes and
the concentration of photosynthesis pigment and seedlings growth and development were compared. The results show
that 3 min laser pretreatment can enhance drought tolerance in wheat seedlings by decreasing the concentration of
malondialdehyde (MDA) and increasing the activities of superoxide dismutase (SOD), peroxidase (POD), catalase
(CAT) and the concentration of chlorophyll a, chlorophyll b, carotenoid and plant height, root length and root dry
weight. But the promotive effect of laser pretreatment induced drought tolerance in wheat seedling is effectively
reversed by the addition of CAT, AsA or DPI. The results suggest that H, O, is involved in laser pretreatment induced
drought tolerance in wheat seedlings and laser induced protective effect is likely related to NADPH oxidase-dependent
H, O, production.

Key words medical optics and biotechnology; laser biology; hydrogen peroxide; physiology experiment; CO, laser;
drought stress
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1 &1k A (hydrogen peroxide, H, O, ) & 4 ¥ 41
FELAR A 7 A Y — B 1 4R (reactive oxygen
species, ROS) , 1 T ROS % 21 s A A Ak 30 5 VE
— NN H, O, J&—Fhotd 240 i A5 75 55 18 F i 243
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PRI % P AT A i — Ak A (nitric
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i 47 v 7 0 X Fl 1 24 \) SR A /N & (Triticum
aestivum L. #3[H 26 5 L5 41K} .

T8 BORF AL A0 186 /N 181 59 1) /N 22 o B 4t 43
¥k 0. 1% HgCL M % 3 min J&5, A A k& /K wp &
30 minfiF » JCWHOEF T 5 W38 40 2R ) Fl - Sk xoF B2
(CK), HEATWOL A B Fh 7 AL B 4L, Br T CO,
WL K R 10600 nm, Y BE FL 424 30 mm, 4%
590 420, 1 mW/mm®, BE 2§ R 36 cm, BN
i =F I A S5 8] 43 5310 0 3 min, AR A SCHRL 10 136 4%
WOt RGBT 25 CHERAE h R Fl 36 h, #&Fh
TE A 9 )2 08 4% 1 35 5% 0L rb i 28 40 KL/ DL, R4 5
ANEEEFMER N 18 em, M FE.HHT
251 C NTAMREZE W . 58 LA 45 18 4F (Hoagland)
BRI ARG T H R 250 pmol /(m® « ), 6
R 12h/12h, B FE R 25 C/18 C, A7 Xf
TN 70% . FRahf K & ok — O i, R v
100 g/L PEG6000 (R Z B IE W4T T 2 Wria
AFE ., AE T REE A 3 K B BU/INZE 4 i A
HRA 7 25 G b o HARSII BT W3 1,

F1 BOEHAL R HMNE H, O, F1T 5 W36 4b B

Table 1 CO, laser pretreatment, H,O, treatment and drought stress

CAT (H;0, AsA (H; 0, DPI (NADPH
CO, laser Drought . L
Group /treatment scavenger) / scavenger) / oxidase inhibitor) /
treatment /min stress /(g/1)
(U/mL) (mmol/L) (pmol/L)
Hoagland (the control, CK) 0 0 0 0 0
PEG6000 (P) 0 100 0 0 0
Laser treatment+ PEG6000
3 100 0 0 0
(L+P)
Laser treatment+PEG6000 -+
3 100 100 0 0
100U CAT (L+P+O
Laser treatment+PEG6000+
100 0 2 0
2 mmol/L AsA (L+P+A)
Laser treatment+ PEG6000+
3 100 0 0 5

5 pmol/L DPI (L+P+D)
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(23
Hoagland+ 100U CAT
0 0 100 0 0
(CK+CAT)
Hoagland+2 mmol/L. AsA
0 0 0 2 0
(CK+AsA)
Hoagland+5 pmol/L DPI
0 0 0 5
(CK+DPD

2.2 H£BELENIERNE

9 (MDA) 55 & 19 I € #% Predieri 48 1 Jy
%, SOD i M AR B Giannoplitis 4§ 19 J5 25 Ml
SEC . LAARE BT IR (] P 6 AR R R 50 6 i R
PO (NBT) 2y — A i % 1 #1467 (UD . POD 3 4 U
EZ MOCHR 20  J7 ik, CAT 3 Ml @ 2 M
Cakmak 559 J5 ik, Mg Z FZEEA S bR Sl
SEZ R Arnon 735 . bR RR A RN E .
W 4 B FIAR SEAE SR RHE 105 CHERH R 3 10 min,
B 80 CHET RETE ., /AR TEAMR T &,
2.3 it

XF T A B HEAT 7 25 47 B, A BRI 2% S W
P BT M 22 (Duncan's) K5 5 . p<<0. 05 /R 454k
HAE 0.05 K LS RE., B R LA SPSS
i EXCEL 84 248 T 56 o
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MDA 2 1 P 40U 2l g i 40 Ak oo R e iy 32 22
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P B T bR . B 1 PR E SRR R AN
[F] 4 3 22 ) 7 26 43 A1 45 B 25 7 3k (p<<0. 05,
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Fig. 1 Effect of CO, laser treatment on MDA

concentration in wheat seedlings under drought stress
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Fig. 2 Effect of CO, laser treatment on the activities of SOD, POD and CAT in wheat leaves under drought stress

3.3 CO, HAREBEWNTFEMEBNZEHEHREXE

BREENEN

g % B 0 R R — o AR AT DR A )
FIHIGRE Kl i A WL RE . % 2 FoR AR A 2R
XPANZE W B a G E D IR N E SR
FISZIA . T A Y4 A R AR TR 3R A W) 8 B
ANEFEERR T ZIMERMZREEME (p<
0.05,n=3), M\ 2 o[ LLF ., T R LB (P) /)
MRS b R TR M bRy
M TR AS MR 2R, Z50H

h L+P+A.L+P+CH L+P+D 5% a
KRS MRSES LHPAMEREE . M L+P A
PEATH 2R a PRI S PR S EEBFH M (p<
0.05), X FrgxEbTHE,L+P+AL+P+CH
L+P+DAbH# S L+P A Z R Z R AR E ., b
CAT,AsA 1 DPI b B /NZE S B 042 5 a, B 2%
EbMEHYE MRS ESXEMLELEEER . X
ot B O AL P 2 058 5 i R HL O, 77 A2 1 6
W6 G VE AR B — & B E .

# 2 CO; Bt HX T R /ML G Aot d GRS B

Table 2 Effect of CO, laser treatment on photosynthetic pigment content in leaves of wheat seedlings

under drought stress

mg/g

Treatment Chla content Chlb content Car content
CK (0.419+0.015)d (0. 687=£0. 062)a (1.772+£0.120)¢c
P (1. 43470. 048)b (0.501+£0. 007)b (1.743%+0. 030)c
L+P (1.6330.042)a (0.563740.013)ab (2.031£0.035)a
L+P+A (1. 366+0.037)b (0.481+£0.011)b (1.7174£0. 064) ¢
CK+AsA (0. 42140.008)d (0.572+0.014)ab (1.7624+0.011D)c
L+P+C (1.2294£0.045)¢ (0. 422+0.025)b (1.599+0.074)d
CK+CAT (0.408+0.011)d (0.607+0. 021)ab (1.798+0. 023)c
L+P+D (1.475+0.048)b (0.532+0.014)ab (1.877+£0.102)b
CK+DPI (0.412+0.021)d (0.593+0.011)ab (1.723+£0.024)c
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BE.RKMARTENZ I

Bl 3 v AN [ - B AN [l Ak 38 2 8] 77 25 43 Bir 45
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T8 0% TR (p<<0.05), 1fi & % Fi 4b 513
(L+PYRy/NZgh bk . T E R KR T8 8 #
B Cp<<0. 05) . 156 BH 380k 7 Ak B AT 5% e 1 52

PN G AR R B . TG 4 oG B AL B
/NZE g BRI HL O, 5 BR A CAT 5 AsA b 3
(L+P+C g L+P+A) MR AR T H 5 e Hia
H(L+P) 2zl 2R3, iR K MR TEBET
R, 2oph CAT, AsA F1 DPI AL P Y /N A2 4l d bk s
TEAMRKMRTE S BT E & 25, Wi
WO XS 5 38 45 4 /N 2 4y R B 1 B B
FE R HO, B,
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Fig. 3 Effect of CO, laser treatment on plant height, dry weight, root length and root dry weight of wheat

seedlings under drought stress
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