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Influence of PEG stress on cotyledons physiology and oxymatrine
content in germinating seeds of Sophora alopecuroides

LIU Dan, WANG Xue, YANG Yi, DUAN Qi-rong, LI Ya-bin, LIU Jing, LIU Ping
( College of Agronomy , Ningxia University , Yinchuan, Ningxia 750021, China)

Abstract: The drought resistance and physiological characteristic and oxymatrine (OMA) content of Sophora
alopecuroides germinating seed were investigated under the simulation drought stress by PEG — 6000. The results showed
that germinating energy, germinating percentage, germinating index, and seeds vigor index of S. alopecuroides simulta-
neously reached maximum at 10% PEG, with maximum value of 66.76% ,78.67% , 24.40, and 183.79 respectively.
Meanwhile, at 20% PEG stress, significant germinating capability was still detected in germinating seed of S.
alopecuroides . With increasing PEG stress, the relative permeability of plasma membrane and proline content increased
gradually, while malonaldehyde (MDA) content in cotyledon of S. alopecuroides germinating seed decreased. It was
found that the protecting mechanisms of peroxidase (POD), catalase (CAT) and superoxide dismutase (SOD) for S.
alopecuroides germinating seed under PEG stress varied, with POD playing major role under mild stress (PEG<20% )
but CAT and SOD under severe stress (PEG >20% ). OMA content in cotyledons of S. alopecuroides germinating seed
decreased with higher PEG stress and OMA content was found to be negatively correlated with relative permeability of
plasma membrane, proline and MDA content, and activities of SOD, POD and CAT. These results indicate that moderate
drought stress is helpful to S. alopecuroides at seed germination stage.
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WE% PEG AL BE W B2 B34, v 51 Bl 1 A 2R
e AR KRR G TR R AR P R IR
AR MO A3 B8 Je Tt R R (3R 1) ,10%
PEG JHp8 R0 5 2555 R 2R R ZF IR BN
FEBARIR B fr o T 220 R, AE B W E PEG
(>20% PEG)BME T BRA ZF RN KK HA
FEBRAIXT BEAH LR A7 AR 35 22 57, RS PEG
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2.2 PEG BMEXEE3hE EFFH EEFFER M
B PEG ¥k B2 B93E I, W 3 & Fh 11 PMP
Fl Pro RN ETFH(FK 2),5% L) B PEG e,
BRI PMP B2 2 228 (P <0.05), 1 Pro &
IR EG (P <0.05) W75 %5 5 8 (PEG =
25%). 5% PEG Wit T MDA & & d5 &1, Bl e 1
JJEL, MDA & 3B R R (P <0.05) ,H¥ T CK,
CAT 1 SOD ¥ PE7E 4% B2 38 (PEG < 10% ) T B8 A
TR FEH E A (PEG = 15%) T, B3 115 1k
B ETE BB CAT IEIES CK TR FHE R,
1M SOD RAEH (FBE A T iG55  T R
JBiE T E (P <0.05) , & H 7.6 ~ 13.0 ff, POD
RIS LR R R, 15% PEG IhE T
POD i 14 18 21 Je K, Bl J5 B 3 A1, 30% PEG [
BT POD B#E PERARH /N T CKo

R 1 PEGHMEXEEFHFHEMZM
Table 1  The indexes of seeds germination of S. alopecuroides after PEG stress
Wihs e st wmew o REETORTT e wan
PEG rmination Germination &@natlon Ylgor Germination Germination Radical Rafhcal
concentration energy /% index index seed frash seed dry length width
/% /% (GI) (VD) weight/g weight/g /cm /cem
0 61.33 ab 72.67 a 22.41 ab 171.19 a 4.48 a 0.52 ¢ 3.4 a 0.24 a
5 57.33 b 73.33 a 21.66 be 153.63 a 4.13 a 0.55 be 3.69 a 0.23 a
10 66.67 a 78.67 a 24.40 a 183.79 a 4.33 a 0.63 ab 3.58a 0.23 a
15 53.33 be 74.00 a 21.34 be 118.59 b 3.24b 0.61 abc 2.65b 0.23 a
20 48.67 ¢ 72.67 a 19.84 ¢ 99.61 b 2.93b 0.68 a 2.08 ¢ 0.23 a
25 20.00 d 65.33 b 13.78 d 41.64 ¢ 1.89 ¢ 0.66 a 0.83d 0.19b
30 2.67 e 7.33 ¢ 1.43 e 1.57d 0.15d 0.07 d 0.24 e 0.04 ¢
&2 PEG BMEXEFEhE EFFFF M £ BRI A e
Table 2 Responses of physiological activity to PEG stress in cotyledon of S. alopecuroides germinating seed
Pg}éccfliﬁlﬁn PMP Pro i MDA . CA:I‘ i SOD? POP )
o /% /(pgrg™) /(pmol-g™1) /(Urmin~!t-g™1) /(U-g™h) /(Urmin~'-g™1)

0 0.79 be 1.16 b 5.06d 230.08 ab 27.21 cd 65.10 b

5 0.80 ¢ 1.16 b 7.37 a 208.49 ab 6.86 d 111.98 b

10 0.84 ab 1.33b 6.27 ¢ 196.91 b 5.18d 109.38 b

15 0.84 ab 1.18 b 6.19 ¢ 214.76 ab 52.69 be 161.46 a

20 0.84 ab 1.21'b 6.62 b 220.70 ab 65.02 ab 103.52 ab

25 0.86 ab 1.59 a 6.23 ¢ 313.28 a 70.82 ab 62.50 b

30 0.89 a 1.74 a 5.91 ed 319.21 a 89.74 a 36.46 b

PEG fMEX I EEFFHELESHAE
=ap=A
TS aa i g T FF b OMA & &R
Ak FE 15% PEG Wi T, Fitrh OMA % [ 5|

2.3

%, 5 CK Z 7 8% (P<0.05),{H 20% 1y PEG
EEE OMA & & B, B &L Al ik, S
&F CK,H 5H T % 2 5 76 PEG HEHHHE T,
OMA & /2 FRE(E 1)
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Fig.1 The content of oxymatrine under PEG stress in

cotyledon of S. alopecuroides germinating seeds
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R HLERRRBE(ESI).,
33’

TG FFFIE 10% PEG W, KR HH &k
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fiif 32 Pk
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T, F i MDA &k 8 5ok, U6 RH 8 3l 1 T
Fofr-Xof T S5 2 A Ay R LR B v R R 1 T S B
TEHVRE SIS 7 BRI Bl 38 A ], MDA
AR T, RO BT R, R A R P aa
T, HEEOEA T 5% PEG Wil ; 1Ak, PEG I
JE, T PMP A TR B 30% PEG Jhid 4b,
e AL B PMP AR G i 25 25 5, X Se i 55 48
SR N TR A AR R 1 B AR ATL A o X 4
FEEF 1 36 A B e I, 3K — AUZE ORI R T Pro B
TR OIS T HAR B E
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Table 3 Correlation analysis of physiological activity and OMA content in cotyledon of S. alopecuroides germinating seed

pPmMP Pro MDA SOD POD CAT OMA

PMP 1 0.860" -0.210 0.771" -0.331 0.698 -0.702
Pro 1 -0.170 0.670 -0.704 0.901" " -0.547
MDA 1 -0.226 0.428 -0.272 -0.365
SOD 1 -0.423 0.792" -0.404
POD 1 0.764" -0.168
CAT 1 -0.421
OMA 1

H(Note): *, P<0.05; * *, P<0.01,

CAT.SOD I POD 55 J2& 4fl M HRAR 35 1 45040 5 1Y
HELRIPEG, RN PR A B A S A AL
PIUA T BH 11 598 2 B H 3 7 A= A TR A B AR
FNST o B I = Al B Al S 3 R P R AR
FEASTR], BRSO R R WA BT
], #2BE A T, CAT F SOD i 47 Jifg 35 A A i 4
FH LB P AS(EAS B8 I S g AT [, /B POD {2
P T e Ry ARG, T P CK Y
1.6 ~2.5 15, WFSEIA Mo O FFhF7E32 5
BT 5 i i POD {4 B FEZAE M, 752 B
T S E B CAT 1 SOD 44 Bl ke = EAEH

FHICAIMT R S HTFAH DC 1 5 T AE B b ] 4%
B I 2 B IR A OG  (HAS TR AR S OMA & ity
FEP R GUAR S , 16 I 3 6 A BEFE bR AR T 5T R

KAl B RS DRI HE A T R 38 R T R
P A 2 R A R BT R AU U AR AR =
LR R ACH 9 ; PEG b 0t OMA 7 5 R R,
A RE S TR AR P 0 2l A e T FE R
A= A A o A KSR A O, TR, R T
FhF 3155 8 P2 B 1 OMA, 75N TR &1 T, 18
T U Ry 45 7308 24 A K S 4 FE o
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