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Table 1 Graded t of comp
physiological characters of pea under water recovery

tion effect on

AR HBERTAR  emwn
o BRI ER .
Definition of L Compensation
. Relationship between
compensation effect effect
treatment and control
M #b B¢ Over-compensation QT/QC>1 > 100
S B 4ME Contour compensation QT/QC=1 =100
#B43 #142 Partial compensation Qr/QC<1 <100
F 2 No-compensation AQT/AQC=0 =0
15 % #MZ Injury compensation AQT/AQC <0 <0

QT HEKELBIEREQC BX RiERE: QT HE KA
B BEFEAR; QQC AR KMEN BIEFTLE,

Note: QT, Quantity of treatment after rewater; QC, Quantity of control 3
AQT, Changes in the quantity of treatment during rewater; 4 QC, Changes
in the quantity of control during rewater. .

2 HRHSH

2.1 AHEGHRPBEEHYW

2.1.1 SOD#H HEI1TAR, TEMASBEREZ
M A SOD {EHEREAK, BE T B e B 5 mE f i
EHAEMEKRIEYK, RETEBASIMIOdL
BSOD EHESHIELTBE EFRK 4.03% M
13.54% , BT B 038 5 d 7110 d 438 SOD W& #: 4
MH R EEKT7.33%M19.87%(P<0.05); &
KSsdut, TRBE 5 dAESOD FHHEEHHER
ik, REFRBEFERERN, THBHE10d
AHEWEEREN, BHEKS dmETHES
R E K 10 d B, & T R a4 3 SOD S #1
EMMEREER. BATK 104d7ETERIE
B

2.1.2 CAT#H AE1TR, TEMAZBHE
WM A CAT EHERE T R a8 E nEMH
BHHERMEBNA, BETRMES d4LE CAT
EHSWRARAUBEER AL 104
B CATIEHE T BB . F 26.61%. EFF
EMasdMmI0d 48 CATES AN B R £
T 45.98% f1 51.01%(P <0.05); Bk 5dm, TH
B8 5 d AL CAT EH St BERSEAN, HHEK
FHETEH M MERN, BE EETRME 10442
B CATHES A BE W 1,95 fFM2.48 15,5
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ECK: ML BETRWE S EETRME. FRANTFEAER P<0.05. TH.
Note: CK, Contrel; L, Light drought stress; S, Serious drought stress. The different letters stand for P < 0.05. The same as bleow.
Bl FREORMKMRI M SOD.CAT EHME MK
Fig.1 SOD and CAT activity in pea leaves during seedling stage under drought stress and rewater
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Contentof MDA
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Rewater days after
drought stress 10d
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Rewater days after
drought stress 10d

2 FREPEARSADNHEITHAAM A POD EE# MDA S RHIK I
Fig.2 POD activity and MDA content in pea leaves during seedling stage under drought stress and rewater

2.2 AoEHHTENTYRERATEENEE
2221 MDA4 ¥ HE 2R, TEHMAIHRS
BB GH 5 MDA & B30, B K 43 Mo 7 7 n e
K, W E N EREREL,. BE EETR
i 5 d gb B0 10 d 4L FE MDA BB SN HEE
ERIM13.92% .30.52% 1 9.48% ., 16.71% (P <
0.05);8K5da . REMEFETEMASILRS
SBEEELER, BERAKEE TS BRI K,
FHEIA 10 d A3 53 3R £ 18K, 52 0 fE B

AN FER MDA A 84 I L% B B B I 19.06%
M 35.73% (P <0.05), B F R Hhif 10 d X FE A
F MDA ZEHEMAERHGEMA  EK 1040, %
TEUaLE MDA FEH SN LR EER, BN
HK10d P T FRAMER

2.2.2 Eisdas#EMH(RC) HEIARL, TR
BRETmEM AR EERCOMX . ET R
BREEMEMDEHEERMEMK. BF EE
FEMESIdBEMI0JEBRCESFIHLMEE
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EWM 21.95% .28.88% 1 22.39% .32.15% ( P <
©0.05):EKkSsdES, RE EETRMES d AEA
10d Bt RCEREKI S BN ER R4
AN VRBISE KL T R FMERN; Z K 10 d B, &
FEBHELHERCHEYSMBEARABBEEER,
PAHE K 10 d A TS EH &R,

45 OocK
a

T L% RC(%)

0d 5d 10d 0d 5d 10d
T R 85dS 2K G T L0455 B K I it

Rewater days after
drought stress 10d

Rewater days after
drought stress 10d

B3 TEHRERSAXNHTHHM RS
H|xEE(RCIIEME
Fig.3 RC of pea leaves during seedling stage under
drought stress and rewater

2.3 FAAASLBIRZAMARLEIRBELN
i
Jo7 % R o i, M B G B I EE A R K &
TR A e B 0 #4745 & PP 4 (MDA 7 RC R
AEHEANBEEMA FAAFMER) GROR
2fim. TREES d b ERAKENREEE
hLOEEMA R, RS TR aRENE
AR AME. TREE 10 dEHERLIEN
BREMEE D, WA RS, REE, ET R
HBREMERALEIRSE, TR, AIHATE
A RERELR BATRAESIKZKSd
& T R i 4 250 B AL B8 ) ¥ B B 8 AR B I
RAHMBEL, RARKFRHERT TEME
MREHERRRTEROE W K 10dH, %
T 5 B0 4 B4 AL AL BE ) B M0 2 BE B o R B Y
BHEAEY, CHEFHATAK., TR BEHBR
SARPAGEN 10d ANEE W TREMERST
~—E 18 Nt
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Table 2 Comprehensive evaluation on antioxidant capability of pea during seedlings stage under different water treatment

KK Rewater days(d)

5 10

pi3:: ]

Treatment SRR G B PLEALRED FIR A BE HELEND HRAKE HRBES
Suberdinate Antioxidant Subordinate Antioxidant Subordinate Antioxidant

function value capability function value capability function value capability

TRES S K 0.2775 % Low 0.6132 % Low 2.4826 # High
After 5 days L 0.6465 & Medium 0.6202 1 Medium 2.2501 H Medium

drought stress w 1.3012 # High 0.7027 B High 1.9269 B Low

FEBE 104 cK 0.4153 # High 1.8045 % Low 1.7477 # High
Afier 10 days L 0.3986 F Medium 2.6698 F Medium 1.6420 F Medium

drought siress W 0.3511 B Low 2.9035 & High 1.3525 B Low

3 MESE

SOD.POD.CAT{E R B 5t & B i B X 41}
JE RGNS E WG R 2, 7E 5038 4 F b O 1 P M Sk
Za AT ERS, SOD HEBHHWENBE
FAEF A b B E LS (H,0,) Bk ET 8], CAT
H—WREREAY H0,, 5 SoD hREM, &X
REARLTEARECODMEBR, EXEa
F.POD BER] i % H,0, A ARF YA, B S
EHEMERERIGERN, FWAERMBM
MEMHREREN, TREEMEEST SOD F
YERD 1% 3B, CAT. POD i H# E F Kk R &
fe[20-20, {5 Moran Z 2 AR R FWH, WG

KFSODEHETEBBTRAER. EHRLERE
=W, FTEMARETHIEHMT ) SoD BE B
B 5 Fh 360 B B 2R B B EE 4 R R K 2
ET5MiA S d RSN POD F CAT FEH=4 B %
B, SBEBEAR 0dRNEEEMARXET,
POD Hl CAT i BiEH , HE R E & M5
B EE I B MK, T 5 10 d X CAT E# ¥
VTR RN, X S KREPEREG EMBTR
Z—8. EK54dXMTEWE 10dHZH K SOD
EtE T EMA 5 d M B CAT 53y 7= £ 382 #h 2
B, 5 FREME 5 d.10 d M 5 POD FE#E 4 S =4
SR AMESON R MR, TR E S dH
& SOD TEHERIT SRHHA 10 d M CAT %% R4
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W, k10 dMBEEH K SOD HHETEEE
P2 R, Xt B A TTET 5 d.10 d BB CAT I& HE 4 5 #=
A SR A B E R A 8 TR 5 da10 d B8
EH A POD 3 #7445 F A5 B0 1 9 B ANME R
B o

MDA SEEHEAMBE BT R RBARE
BEELEEERESNE RN EENEER
P, W FEMETHYENRENEEE R
EERBRAOHEYESTREBELER AL MAFLsHE
T Eat—EMEkE S, ANRE%REE
HTHEREN BIREHEAEHE S RER
HEk HEYERLENGE . ARRERE
W, FRMaSEBIT N BN MDA B30, B
7K By 36 TR FEE A0 B 396 W b A, B B T B E 4 ¥ 0R
Wb, TRYE 10 d X HEH H MDA ¥ BEE W
BEHEER, Ek54ddTEMESdTEH
FMDA S ETHEFRHAMER M, EK 10d A&
FEMBELEREEFRMER N ; TRWESFBH
S AR AT BEE(RC) K, B b 18 22 8 b0 A
I EREEMK. HKS d.10d 59 =ETHE
RIS REAMERUN
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HR AEEFHEERE-REPBOELREER
BOHWS, AN HE H A NS AT
PSR, TREBES I EBRERNEREL
BEAE, TEME 10dETRMEBENERE
LW, EASdTARBERTEN BB
SHELREFRERMER, EK10dof, &T8R
Fi a8 b B AL BE T R B W B 28 AR o,
SRR, KBRS T2 Maa 63 5 8O0 & K B
BRI AERN A XA, B S E RS R
B BRTRIEGEEAFRILEAE X,
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Effect of drought stress and rewater on protective enzyme activity and membrane
lipid peroxidation in pea leaves during seedling stage

GU Jian-qinl , YAN Zhi-li*** , NIU Jun-yi3'4, XI Ijng-ling4, ZHOU Hai-yans, JIANG Juan®
(1. Jiuquan Vocational and Technical College, Jiuquan, Gansu 735000, China; 2. Hebei Normal University of
Science & Technology , Qinhuangdao, Hebei 066004, China; 3. College of Agronomy , Gansu Agricultural University ,
Lanzhou, Gansu 730070, China; 4. College of Life Sciences, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: A pot experiment was conducted to investigate the effect of soil water on protective enzymes of superoxide
dismutase (SOD), catalase (CAT) and peroxidase (POD) activity, and as well as on membrane lipid peroxidation in-
cluding malonaldehyde (MDA) content and plasma membrane permeability (RC) in pea ( Pisum sativum Linn.) leaves
during seedling stage under drought stress and rewater conditions. The comprehensive evaluation on antioxidant capability
of pea during seedling stage was also made. The results showed that drought stress declined SOD activity, and more re-
markably with increasing stress intensity and time. Light drought stress for 10 d and serious drought stress all increased
POD and CAT activity, and more obviously with increasing stress intensity and time. Rewater for 5 d produced partial
compensation to CAT and SOD activity, and equal compensation to POD activity. Rewater for 10 d produced equal com-
pensation to SOD activity and equal or over compensation to CAT and POD activity. Drought stress increased MAD con-
tent, and increased more with increasing stress intensity, and increased less with time. Rewater for 5 d and 10 d pro-
duced partial and equal compensation respectively to MDA content of pea leaves under drought stress for 5 d. Drought
stress enhanced RC and more significantly with increasing stress intensity and time. Rewater for 5 d and 10 d produced
partial and equal compensation respectively.

Keywords: pea; seedling stage; drought stress; rewater; protective enzyme activity; membrane lipid peroxidation
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Effects of sub-low temperature and drought stress on osmetic substances
: and activities of antioxidant enzymes in tomato seedling

SUN San-jie, LI Jian-ming" , YAO Yong-zhe, CHEN Kai-li
( College of Horticulture, Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: With potted tomato plants in greenhouse as the experiment material , we investigated the influence of sub-
low temperature and drought stress on osmotic substances and activities of antioxidant enzymes in tomato seedling . The re-
sults showed that with the interaction of sub-low temperature and drought stress treatment time prolong, MDA content . rel-
ative membrane conductivity in leaves of tomato seedling increased, soluble protein content and SOD activities first in-
creased and then decreased gradually with the prolong of treatment time. The change of POD activities showed inverted
“V”patten and POD activities showed “M” pattern, Tomato seedling of sub-low temperature is greater sensitivity than
drought stress. The correlation analysis and Principal component analysis indicated that POD,CAT was significantly posi-
tively negatively correlated to relative membrane conductivity, positively negatively correlated to MDA content ; SOD was
related to MDA, POD and CAT was significantly positively related.

Keywords: tomato; sub-low temperature; drought stress; osmotic substances; activities of antioxidant enzymes



