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Fig.1 Change of H;O, content in leaves(A)and roots(B)of two peony varieties under hypoxia stress
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Fig. 2 Change of total AsA content in leaves(A)and roots(B)of two peony varieties under hypoxia stress
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Fig. 3 Change of AsA content in leaves(A)and roots(B)of two peony varieties under hypoxia stress
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Fig. 4 Change of DHA content in leaves(A)and roots(B)of two peony varieties under hypoxia stress
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Fig. 5 Change of AsA/DHA in leaves(A),roots(B)of two peony varieties under hypoxia stress
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Fig. 6 Change of GSH content in leaves(A)and roots(B)of peony varieties under hypoxia stress
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Fig. 7 Change of total GSH content in leaves(A)and roots(B)of peony varieties under hypoxia stress
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Fig. 8 Change of GSSG content in leaves(A)and roots(B)of peony varieties under hypoxia stress
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Fig. 9 Change of GSH/GSSG in leaves(A)and roots(B)of peony varieties under hypoxia stress
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Fig. 10 Change of APX activity in leaves(A)and roots(B)of peony varieties under hypoxia stress
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Fig. 11 Change of GR activity in leaves(A)and roots(B)of peony varieties under hypoxia stress

3 itig

WA R, ROS RI4E 5540 F I R A 1R T
SALBI RS YRS T PR M ER E) H. O, V5 FREG TS
PERE TS RIS R R, 7R i ad A R, PR A
BB 2 M PH A R H O, & & X AR
WERE I D EHRA RE 1 B5E ) W FHZ i AR N
H, O, && EFHFEE/INFSA2r”, Ui B H 32 3] 46 F 858
N ARBMEE B, 2 PR FF T FR N E R HO,
Y APX I 1 34, {EL B & Pl 38 fm L 48 B T VS PR AE
71, APX I R4 T B (H2E 5 KA, “VEFHAL " F AR
AW APX WEMEDS LB ® (F 10), X 5AKE ME T
R SE SR Al AR T B FHAS (T IR U RE 0 4858 ) APX 16 1 i 3
o TR A S UG AR RO O 45 SR — 3

& AsA F 2 TEREPI IR T AL AR X AL IR RS

P K AEREIZIR S BT v B A 400 I g 7K BT Y
B W — RV A B A R E EE . ALY
JR ) 4B AL L/ 3 R Y LB, 40 AsA/DHA, GSH/GSSG,
A LAFE ROS SRR HLE A E M5 B0 . ik g R
T EMRE A SRR, 2 SR R RIR A AsA,
B AsA FEWRE FFE TR 2.3), XA fE R H T
H,O, WKBABIBERT AsA 4, B FEE B8 fm
Bl 5 W bR H.O, RWEHFER M AsA, H T 5] 2
AsA FEW TR, EMEMEEY, BT AsA F&1
R & & A DHA & 848 2L FVE (| O, S B U e
ABFORZSH AsA/DHA J5 ] 5.2 FF(E 5. Hip
AR YE A7 R A AsA/DHA K F“#H4r” (B
5), X [RIFE R B PR TR A “ VR PHA " Z B M E BN T
“Wer”,

73

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- EHRIEFF - 1m0

wF @ ¥ 2016016):60~75

AsA 1R APX ik H. O, B FHLA, 7T DL AE
YyibE e ROS X6 2 4 WP W R G i B IR AE DY . 7275
Bx ROS [Fl Bf, AsA B & & kA4 i MDHA, # 1fii 4= 5
DHA,DHA "] %% DHAR & J& (GSH £} 38 JE 5] , 4= i
AsA™ AT SE B ASA WA, 55 W40 4 HL 3% BRI
2170t AR ) DHA WEHEIEE A FIF AsA A,
TR = B MPLIRERE S

GSH H1 GR 7MY 40 1 B ROS (i bt &
ZAEA . 7€ AsA-GSH 73+, APX AR H, O, B, 1%
DHA &5 5 AsA,GSH [AHt &AL GSSG., GSSG &
GR 1L~ #| F| NADPH /) B F - GSSG 18 J&
GSH, I8 AR FRARE a3, 2 A4t FH 5 Fp et AR
W GSH & &5t FFHEREE B2 TR 6), T g2 m T
foir 38 B LA BB g 3 i L {0 Bl 2 a8 i B, AsA-GSH
ENTEELEN GSH 25, 4 681G B ¥ ROS
LB 8 5B GSH /KR, (2 GR AT RLZERRLA
M GSH &8 ik GSSG i )5y GSH™ , [N ik & i
18 0], BRI PHLL M AR GSH & & & Tht
RGBT ae 5 KRR GR HEEM X (B
1D, %iREH 2 PR Fp e R GSSG HE AR
(F 8 H GSH/GSSG R (B 9) , Ui B AR PR & a8 i
B2 NS AZE T 0 F (B hi R A IS PR
M R GSH/GSSG K F 01 55 B “HH 217, 3 72 “ W& FH
AV PREN — T ERRER .

S ik

[1] KIRK G J D,GREENWAY H,ATWELL B J,et al. Adaptation of rice
to flooded soils[J]. Progress in Botany,2014,75:215-253.

[2] MOHD I,SHAMSUL H,QAISER H,et al. Physiological and biochemical
changes in plants under waterlogging[J]. Protoplasma,2010,241:3-17.

[3] MIRZA H,MOHAMMAD A H,JAIME A,et al. Plant response and
tolerance to abiotic oxidative stress: antioxidant defense is a key factor[J/
OL]. Crop Stress and Its Management ; Perspectives and Strategies, 2011, 10
(18) :261-315. http://DOI 10. 1007/978-94-007-2220-0.

[4] TEOTIA S,SINGH D. Oxidative stress in plants and its management
[J/OL]. Approaches to Plant Stress and their Management, 2014 (1) ;227-
253. http://DOI 10. 1007/978-81-322-1620-9_13.

[5] KADIOGLU A,SARUHAN N,SAGLAM A, et al. Exogenous salicylic
acid alleviates effects of long term drought stress and delays leaf rolling by
inducing antioxidant system[]]. Plant Growth Regul,2011,64:27-37.

[6] SHAN CJ,LIANG Z S. Jasmonic acid regulates ascorbate and glutathione
metabolism in Agropyron cristatum leaves underwater stress[J]. Plant Sci,
2010,178:130-139.

[7] TALUKDAR D, TALUKDAR T. Coordinated response of sulfate

transport, cysteine biosynthesis,and glutathione-mediated antioxidant defense
in lentil(Lens culinaris Medik. ) genotypes exposed to arsenic[J]. Protoplasma,
2013(9) :26.

[8] DENG B L,JIN X H. Riboflavin spraying impairs the antioxidant de-
fense system but induces waterlogging tolerance in tobacco[ J]. Acta Physiol
Plant,2013,35:2769-2776.

[9] HOSSAIN M A, MOSTOFA M G, FUJITA M. Cross protection by
cold-shock to salinity and drought stress-induced oxidative stress in mustard
(Brassica campestris L. )seedlings[J]. Mol Plant Breed,2013(4) :50-70.

(100 FLAFEA:, SRIPER, E 2K, S5 K HAT 2 AN bbFd i fh A B A= b 22
5t AR ARll R, 2011,47(9) :162-167.

[11] UCHIDA A,JAGENDORF A T,HIBINO T,et al. Effects of hydrogen
peroxide and nitric oxide on both salt and heat stress tolerance in rice[ J.
Plant Science,2002,163:515-523.

[12] KARUPPANAPANDIAN T, KIM W. Cobalt-induced oxidative stress
causes growth inhibition associated with enhanced lipid peroxidation and acti-
vates antioxidant responses in Indian mustard(Brassica juncea 1. )leaves[J].
Acta Physiol Plant,2013,35:2429-2443.

[13] CONSTAN-AGUILAR C,LEYVAR ,BLASCO B,et al. Biofortification
with potassium: antioxidant responses during postharvest of cherry tomato
fruits in cold storage[ J/OLJ. Acta Physiol Plant, 2010, 10, 22. http://DOI
10. 1007/s11738-013-1409-4.

[14] K4RE, DEERE, T/ T ARBREEXT A RITUE BRI B S B 8L R
SERg i [T]. B E &R ,2008,41(12) :4328-4335.

[15] PADH H. Cellular functions of ascorbic acid[J]. Biochemistry and Cell
Biology,1990,68:1166-1173.

[16] FHIME, hEERE , 2R3, 45, KA R W IR BRI G 38 F A\ e 1 52 40
BE TSR R T, &2 %4 ,2008,35(2) :163-168.

[17] MOSTOFA M G, YOSHIDA N, FUJITA M. Spermidine pretreatment
enhances heat tolerance in rice seedlings through modulating antioxidative and
glyoxalase systems[ J/OL]. Plant Growth Regul,2014,73(1) :31-44[2016-02-
23]. http://DOI 10. 1007/s10725-013-9865-9.

[18] LUBICA H,KATARINA V,JANA H,et al. Effect of abiotic stresses
on glutathione peroxidase and glutathione S-transferase activity in barley root
tips[ J/OL]J. Plant Physiology and Biochemistry, 2009, 47:1069-1074[2016-
01-10]. http://dx. doi. org/10. 1016/j. plaphy. 2009. 08. 003.

[19] DAVEY M W, van MONTAGU M, INZE D, et al. Plant L-ascorbic
acid ; chemistry, function, metabolism, bioavailability and effects of processing
[J]. Journal of the Science of Food and Agriculture,2000,80:825-860.

[20] ASADA K. Mechanisms for scavenging reactive molecules generated in
chloroplasts under lightstresst M]//BARBER N R,BOWYER ] R. Photoinh-
ibition of photosynthesis. Oxford: Biological Scientific Publishers, 1994 129-
142.

[21] ASADA K. The water-water cycle in chloroplasts: scavenging of active
oxygens and dissipation of excess photons[J]. Annu Rev Plant Physiol Plant
Mol Biol,1999,50:601-639.

Effect of Root Zone Hypoxia Stress on AsA-GSH Between Two Peony Varieties

YU Min' ,REN Yaping® ,MI Yinfa® ,CUI Ruihong’
(1. College of Technology Information Business, Zhongyuan University, Zhengzhou, Henan 451191; 2. College of Architecture and Urban

Planning, Henan University of Urban Construction, Pingdingshan, Henan 4670365 3. College of Forestry, Henan University of Science and

Technology , Luoyang, Henan 471003 ;4. School of Foreign Language, Henan University of Science and Technology ,Luoyang, Henan 471003)

74

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2016016):75~50

DOI.:10. 11937/ bfyy. 201616021
& AHP RR ST 5 M EEmMHEE IO

wERAL T @A, FORE, H T, B R, b W

(L LR R RS AR B 10T TEFH 11086652, TLBHA L K2 b2Be 10T YbH 1108665
3.3 T AR R B B A 3T T LR 110036)

w4y« EHREFF -

W EAnmwAsmEG 3 0FEBESHRERM, RABE RS AHP k44675
5,138 T 2R F AR MALLE AR MR, A A Z AR 3BT bR B AT 45 A H A, A
IFE 5| A E B RN R MMEL., ERAV AR RN FEE RN 4 AMAFLR,
A FIZ A 3B mAA 12 A, & A 16 A NERFFAIA, ZHARGEANZER
FRE BT 69 5 AR — e 24§,

KRR AHP BHA s B8 55

hESZES:S682.179  STEKFRIEAD:A  3XEHS:1001—0009(2016)16—0075—06

% (Host) BB AR EFEERERWEY . BFEE
LR, AL i B, N 2 B B B M R A R,
SR AR E LS. REE N Rz —, B
B/, UE H E % (Hosta plantaginea) . %22 % % (H.
ventricosa) 45 At £ B (H. ensata) 1 5 ¥ £ & (H.

FE—IEER N 3 2R 1970-) , 4, ¥ I, 81 3 A A 507, 3L
FZAFEAREYFNHEZRAABRLESFHRE T, E-mail:
xyfwwyl970@163. com.,

FEEE: WK Q972 , 4, WL, 8l # K, AT AFF.AER
MNEEMSHBERY ST RFLA A L4, E-mail:Syau_gb@
163. com,

ESWH T TAHFFLANABHLAL TR A (2015003013),
W s H H#:2016—04—26

albo farinosa)4 F, VF 2 LR AL F ) % & B AR 72 M B
AP I, TR 5 | 3, Do s H7E X4 T 37 6
FRHET WM, 7 B E T H AR Y E e I B SR T
T HEA T R B FIPPAT

JEWR ST R 55 [ 12 55 24 XL R4 R BUR B
T 20 HHE22 70 SEARHIIR M . TR AR SC IR R A T
JEK 38 3 F2 N T T L A 0 ) R R e, I B R e R
FHEAR AL [0 & , ARG ARZ X T B in 2 B2
A ERE I HE S — B R R AERR A, £
T3 S50 3o BT 2 8] S b S5 WA T 45 B PR 4300, U
B DU 2 el 5t S5 WL A b T35 R 7K, D i X
UNTEIA= 30 & et v WU QI S L)) =3/ &g i
X BT 54 A Rl 1 RAE AT S AR,

Abstract: The objectives of this research were to study the effect of hypoxia stress on AsA-GSH system and the
mechanism of how free radicals to be scavenged between two different resistance of Paeonia suf fruticosa under hypoxia
stress. Two 3-year-old strong, uniform peony varieties seedling (P. suf fruticosa cv. ‘Luoyanghong’and P. suf fruticosa
cv. ‘Huhong’ ,the former was quite resistant, while the latter was much sensitive to hypoxia according to the preparatory
experiments. ) were selected and planted in hydroponics. Nutrient solutions were aerated with nitrogen to induce hypoxia
stress conditions. Activities of reactive oxygen species (ROS)-scavenging enzymes including ascorbate peroxidase(APX),
glutathione reductase(GR) ,contents of antioxidants such as ascorbic acid(AsA) ,glutathione(GSH) ,ratio of total AsA to
oxidative ascorbic acid (AsA/DHA),ratio of GSH to oxidative glutathione (GSH/GSSG) were investigated as well as
the contents of H, O, of leaves and roots. The results showed that,under hypoxia stress,activities of AsA,AsA,DHA,
AsA/DHA,GSH,total GSH,GSH/GSSG, APX,GR were all stimulated and increased greatly in leaves and roots. The
growth rate and activity peaks of AsA-GSH anti-active oxygen enzymes in leaves and roots of ‘Luoyanghong’ were
higher than those of ‘Huhong’. The contents of H, O, in leaves and roots under hypoxia stress increased significantly.
However, the increase ratio and peak contents of H, O, in leaves and roots of ‘Luoyanghong’ were much lower than those
of ‘Huhong’. In conclusion, ‘ Luoyanghong’ held higher tolerance to root-zone hypoxia stress than ‘Huhong’.

Keywords : Paconia suf fruticosa ;seedling; hypoxia stress; AsA-GSH cycle system
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