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Physiological Responses of Grass Pea Root to
Oxidative Stress Induced by H,0,

JIANG Jinglong, L1 Li, XU Hao,ZHAO Hua,ZAN Lixia

(School of Biological Science and Engineering,Shaanxi University of Technology, Hanzhong,Shaanxi 723001, China)

Abstract ; Grass pea(Lathyrus sativus L. ) seedlings cultured in hydroponic solution for 7 days were used as
experimental materials. Different concentrations of H, O, were applied to hydroponic solution for 24 h to
stress L. sativus seedlings. In order to reveal the tolerance mechanisms of oxidative stress in L. sativus
roots, the extent of oxidative stress and the response of antioxidant system to oxidative stress were ana-
lyzed in roots. Results showed that: (1) The weight of fresh roots reduced significantly. However there was
no significant change in the number of lateral roots with H, O, concentration increasing. (2) The scope and
extent of H,O, staining was significantly increased, but the apical region always remained relatively low
levels of H,O,. In contrast, the scope and extent of O, staining were significantly reduced and the apical re-
gion always maintained a high level of O; . (3) The content of ascorbic acid(ASC) and the activities of cata-
lase (CAT) , peroxidase(POD) and ascorbate peroxidase(APX) all exhibited a decrease trend after an initial
increase. However, superoxide dismutase (SOD) has been showing an upward trend. The results above
showed that O, accumulation could be positively related to the growth and vigor of L. sativus root and
H, O, accumulation could be positively related to the extent of oxidative stress. The studies also confirmed
that low concentrations of H, O, treatment could improve the scavenging ability of antioxidant system for
ROS in L. sativus roots.
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2.1 H0, 5| EMENMHEXN LESREKNIIG

2 1 LB LIS H, O, 403 e B8, 1
WO B E A P PR B . 5~ 20 mmol -
LV H, O, &b 34 51 b X BR . 35 B AIR T 8. 8700,
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Ak 3 400 ) TR A AR N AR K T R TR T Y
F08 /0 R I PN O A L T AR B E
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DAB Y ta,, R BIA 32 3 A0 W38 s AL T 42 B 4k
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(K 1.AB);{H4 H,O, kb ¥ BEHE N E 10 F1 20
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PR FERARK - H O, . [M #f . NBTRE % 15 41 21 41
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RS T I GRS HO, LB ERE T
10.71% .4 H, O, kb FE# 35 %] 10 mmol » L~ i
IMEEARP N HO, REXH THEm EEY
30%) .40 20 F1 10 mmol « L™ H,O, AbTHZH (6] % B
R EM R, A AL 8RR B AN e
S INE G MDA LR 5 H, O, & &2 ki
AR (R 2>, [FEF, (hE AR O 1R E#
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Table 1 Effects of different concentrations of H, O,

treatments on root growth of L. sativus

% #5 b5 Measure parameter
H, O, kb3 %

H, O, concentration % H M
/(mmol « L™ 1) The number of The fresh weight
lateral roots of root/g
0(CK) 38.28+1.96a 4,960, 064a
5 37.425+3.08a 4.52%0.28b
10 37.37+4.7a 3.764+0.021c
20 39.25%4.57a 3.3540.040d

T WG ) 5 B2 7R R [ AL AL RIAE 0. 05 KPR E B MR .
Note: The different normal letters in the same column indicate significant

difference among treatments with different concentrations of Hy O at 0. 05 level.

x2 AERE WO, LB LESRH H,0,.0; 1 MDA RER M
Table 2 The effects of different concentrations of H, O, treatments on the accumulation

of H; 0O, ,0,; and MDA in grass pea root

o ¥ 5 i « L1
5 8 bR H,0O, 4bF¥k B H, O, concentration/(mmol « L™ 1)

Measure parameter

0(CK) 5 10 20
H: O, % H2 0, content/(pmol » g~ 1) 0.5640.030c 0.6240.027b 0.74+0.067a 0.724+0.047a
Oz &k Oy content/(pmol » g71) 3.08+0. 15a 2.67+0.11b 2.09+0. 16¢c 1.9540. 12¢
MDA % & MDA content/(pmol » g71) 2.2140. 40c¢ 3.7440.58b 5.64+0.18a 6.23+0.52a

T« AT A ] 5 5 R AR [ 4k BT[] 7E 0. 05 /K PAFTE B HME2E 5+ .

Note: The different normal letters in the same row indicate significant difference among treatments with different concentrations of H, O, at

0. 05 level.
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B 1 AEEKE HO, T IL#E TS HO0, (A~D)Fl O; (E~H)1H B L2 &
A(E) \B(F).C(G) . D(H) 435 # 7~ 0.5,10,20 mmol « L™! H,O, 4bHE
Fig.1 H;0;(A to D) and Oy (E to H) histochemical localisation of L. sativus

roots treated with different concentrations of H, O,
A(E) ,B(F).C(G).D(H) stand for the stress treatments with 0,5,10,20 mmol « L™ ! H; O, .respectively
*3 FAEAKREHO, LEWMLESRPAEUXREHNZ I

Table 3 The effects of different concentrations of H, O, treatments on antioxidant system in grass pea root

H, 0, ZbHHe B H, O, concentration/(mmol « L)

W 7E 46 b7
Measure parameter 0(CK) 5 10 20
ASC &4 ASC content/(mg -+ g 1) 0.4140.038¢c 0.4740.053bc 0.657+0.022a 0.56=+0.013b
CAT % CAT activity/(mmol « g~ ! « min~ 1) 0.6240.024c 0. 83%40.056b 1.18+0.091a 1.016=40. 060ab
APX {E ¥ APX activity/(umol « g~ + min™!) 0.8640.066¢ 0.9740.077c 2.540.23a 1.72+0.18b
POD i P POD activity/(U » mg™ 1) 26.67+3. 40c 30.43740. 96bc 42.35+3.15a 39.5143. 93ab
SOD i P SOD activity/ (U « mg™ 1) 57.03+3.22b 59.65+2.85b 93.25+3.49a 97.15+2.51a

T« AT AS ) 5 1 R AS ) AR BELZH B 5 0. 05 KV AR5 35 P22 e

Note: The different normal letters in the same row indicate significant difference among treatments with different concentrations of H, O, at

0. 05 level.

fL B CAT . POD fl APX #4 F £ o 7] $: 2 5 35 B 40
ML AR p it 2 HL, O, 1 SOD Ry 3 32 3 B I 2 v
BRAE 4 40 B Y 3L B PR AE R O . ANk 3 Fin, B
H, O, i A BEvR B 1 T . 1L 8 SR P ACS &
5 CAT.POD Fl APX By I5 v sk |- 23 3 %
Th e BEAR R 3, I 7 HL O, 3 E 10 mmol -

LIk B g KAE 5 10 SOD JE A — H R T+
LSt 5XTEAM .5 mmol « L' H, O,
WhEE, A CAT R M T WF M LI, M ACS
F A POD M1 APX M BA B E A {2 HLO, 4
BT E 2 10 1 20 mmol « L7' i, ACS & & K&
CAT.POD,APX 1 SOD ¥ ¥ B Ewm T XHE, L)



94 e I EE AR R HO, 355 8 AL W n i AR 210 2E 1799

SR UL TR 0 A e ST 1 B AR
SR LA 5 B A AR W 38 BE 5 T Y AR AR B 38 R
JUHEE (H, O, 403 TH 25 % 20 mmol « L") i, ff 4 1Y
PUEAL A BRARPR ) R B T F Bt e, X il i S Ak
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S 2 AR ) 38 I 30 BE WA 0 T R AR HL O, AR
CIRUR Y7/ DO BTIR ) S IE S o) )l A N . W
SE T A Ho O, AR 0 SR A AR 2 E A0 8 F
FERIAEEL 438 T H. O, Kb BRI E 5 110 8 G R Rl
32 A 30 R FE 2 TR A DGR D B Ll B AR RAEAS
F A AL R E T ARG AL, 258K
BB H, O, Joh0 A Wi 5 1 38 AR R A K A2 3
B S A0 o TR 0 % BB KRR B A Ak
P AR T8 L B S AE R A 30 108 b B 3 AR R0 AR X
£ T L0 B G AR DU A R R, BRI DL (LB G
AN PR B ey B 5 3 1

H,O, F1 O; Yo 5 & 5k 25 L £ W), b
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BN I g B . FE AR A S AN i Hh 2R AR 2
LN R BA B F R R AR 2N, I
O, {77 A 5 5 SRR 1Y RF IR AR FHBLIE L &R
5 ZORE A 1 R 20 P 2 IR A ST L R A
Yy 38 27 7 AR A G 0T AR R AL LU AR K Al
LA 32 B BT A AR O B, g
S50, 05 pmol « L H,O, WAL BE/NE R &
BRF R O; F i 5 B A LB B R AR . FRID
L9 10 mmol « L7 H,O, 4R KE G, B K
27 M 2% 40 L v v R R BB 1 O 2l 1k Y I T L AT
A AT AR 200 0 P R 5ok 2R . L 5 SR S AR A 935 ) A
VAN Y PR IR AR RS S5 O, AR 2 R OE
XK, 7E SOD WfiEfk ™ O Al LU A8 H, O, 5
H, O, AUAGHE S SOD ik i O, f ™4, ik v] DLl
i H A A 3 A2 INBT IR A BR (ASC) B B A IE 5 AR
s A B 5 7 A AR AR

BT 240 O ¥R T HO, 803 G R R
HA H,O, FEZH & MAAL NI H,O, B
0,30 LR RRE B B 2 W s . AR R AR AL
A AL 38 T R /N L B DR A AR KO Ho O, 51 5
HoAth 2 ZUAH He AR SR 4 2L AR ) 5 8 T PR
B KO, . Fi. INEERAR H.O, Fi5H
2 A A 30 R B S OE A O L SR B ™ L HL O,
BRI O W 5 AR R AL SIS TR
PRI 2 E A G S Ak a0 ™ AR AR Kk 2 32 B
H.0; FRMEMM. FRASH H.0, Bk
PR I O 45 BT AR R R0 98 A48 1K) 15 3 S Ak B3 L SR
J&i i DAB 4 & 75 $EAT 90U R I i B Ho O, 192 47
SREMHNE HO, T RUBEET &, W
(MDA BR 1 RE 8 J 1l 41 i 15 1) U 3 1 0 460 35 4 8
b, A 228 Bl oK ) WA A 2 2 AR Ak I a0 i 7 R R
FEE, AWFIE R WL BE HL O, Ab %k BF 1Y A B 3
T 1 AR R N MDA & i B 58 2 L R W
LB G Rl A7 T Ok B R R

FE A % AN TR B AR Ak i 3 5 B 0 1R 9 H O,
SRR — W RE A Y E K
HEAR A B 7E AR PR 85 11 A5 A v RE 6% 4T TR R
F A BRI N, o B R 0 AR T A0 R LA S i s A 0 1
1577 A A T 7 4 A 2R G 3 Bh AR LA R S
Lyl AT B S NN AW IR o T N
WFoR 2 BB H, O, Ab 3 ¥ B 1 A W7 38 0, Bt 38 1M iR
(ASC) & it i F Ak & i (CAT) | 2 % 1k ¥y il
(POD) 5451 I if R 2o 484k W il CAPXO) 119 37 4 1 5%
B T e T IS R A s ek 2 B R 1 4R Ak T
R T I G ROS EERAE S . 158 T B S L i
TG FR BT H Z M A i, Ak H.O, &
P B 25 20 mmol « LI AR 38 © 28 ™
oL TR RS AR R IR RS
WPENRIE TR T REEHE, EHE dwik
g I YEE VR 0  He RE R HL O, X T B ok 1 S —
T JBlR A6 2 B0 SRAFL 0 A PN 19 1E 8 AR A5 22 T 52 e AL )
AR S RE AR B 1) Ho O, FALBE AT LLA 8K
F e VP 6 PR T 38 0 T A2 M W AR T R
A o SOD Al POD [ 36 52 [ o %)
FEUESEE BRI H, O, Fiikb #EER PR IR 3L 175 2 4 =
T H SOD.CAT Fi POD Ky i . A % 3 i 1
AN O MR, X 5ARMF P 5~10 mmol -
L™ H,O, Wit T 1B TR R R IMEE R —3,

Ik AR b B NCIE =3 =W A S e
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LRI SRR RS, RIE AL AN ROS G FRAE ) i @k 1) H, O, &80 &
AR A 5 S5 R R Oy B9 AR T HL O, W& i AR BN AR R P9 A S R A 2 T2 W AR f AR
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