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[Abstract] In order to explore the mechanism of anti chilling injury of astragalus membranaceus seedlings and
provide some theoretical reference and support for the study of adaptability of astragalus membranaceus seedlings
to low temperature stress in China, abscisic acid (ABA) exogenous hormone was used as inducer in this
experiment, and astragalus seedlings were used as experimental materials to study the changes of physiological
and biochemical indexes such as oxidase activity of seedling leaves under 4°C low temperature stress with
treatment time. The results showed that the spraying concentration was 10 p mol/L ABA and low temperature
stress could effectively increase the activities of oxidase, SOD, POD and CAT in the leaves of astragalus
seedlings (p<<0.05). It was found that the exogenous hormone ABA (10 pmol/l) can enhance the activities of

SOD, POD and CAT to maintain the homeostasis of intracellular reactive oxygen species, and then improve the

anti chilling ability of astragalus seedlings.

[Key words] astragalus; ABA; low temperature stress; oxidase activity

TEARIR ST, YA 23 72 A 5 AR B AR AL I AR A, 4
YT MR RS . S SRR, DA AE ) 2 AR A 3 N 2
Y MERTEA RN RANBEIREZ —, MY B EEEY
TR A )R R AR TR R T AR R I T AR T, R R
(Abscisic acid, ABA) & B EEMIPIREMEE VM. DA
Fe R B, AW E BLIK B IABAJS, T AEAS SR A K R L R
R IE "

WEARE W AL PR, SHERE, BEREE
WS Z P2 VS sy, |2 B TG IREC 7, 29350 52
R, HEAAAITHHE BRI, EEEE. WImLIA %
FES S o IR, B R 2 M T I B R T SR B
B0, 3 T A R B E AR, B AT 90% LA L Y S Sk R

TATHEEY o RTACIRMA N 37 B4l i % 100U A LR
FRACBEATH. DL B RUB R, TSR
XA A0 B ST 0 1 AU T A v 2, DA 53 A Y
eI, o B4 L L3 O 42— i
SN SCH

1 B T

L TREH

I IS 3 B 7 I 1 R 25l . S IBCFPRLIR . K/
— BRI F TSI A RN T2
AT 0 1 4, 51 1 S ARSI . R0
K, BHT I, O K B S AR — S B
M E T ESHFENETIERERER .

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 35



Agricultural Science

AR Fh e
FSLOF 3 HeRA 1.0€2022 F
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

L. 2458 5 1%

ST TELN T IE W AE K55 dJE AT RIGA T, 435
IK B AR [ B [RTABAYA VR (54 10120 1 mol /L) i 8% B 4 v i3 47
W, BN IRAINEE, AN EEINS . DB K E R
HEATARIE AL B ) 41 At FR 1 (CK-1) , Wit 7K ELgEAT (R iR A HE
KT N2 (CK-2) o F-_E8: 0055 17kIsE it 5, Tk H 8: 0033:4T
2T . 55 3d L 18: 0044 4P B T4 CoulR 5740 (B AE
NT0%) AT A EALRE, T BRAMEZE R, R KA H R
IFRITE RS A BENL A A LI A A IR . CK-2 K % SE I A 5
FACIHEE P AT IGRAL IR, CK-14E 522 CHE TR HR 8, 43
F12. 248048 hirt, 8 HL % St 4 At TR AL R R I A VR4 ) 1
ARTET-80°C . £ FHARI .

L. 35 Fabr K ik

e S A 4 B AL il (SOD) v A R FH 280 O Wk (NBT) S €292 1)
€ I ARG (POD) % 14 SR F A G ARy LU (il e o i A
B (CAT) ¥i% 14 A 58 7792 MEL T SAR A & o

L AGT i

W 56 BB 18 H Excel2019 3F 47 # 4 40 ¥, F) F Graphpad
10. OFAFHEAT 2 &, 4547 SPSS 25. 0K HEAT J7 2047« thale
M. AR E R T E 0TI A R N et £ 5
B E % (P<0. 05) .

2 BEREHW

2.1 ABAXHIGHR e ™ 38 (&) i - Fr SOD i A ) 52 i

M LAT S0, Rt R H 2 RIR A2 (CK-2) RIBE rE4h i
7 SODYE PEFEMR IR AL B 120 J5 . 35 FRAR, FER & b B I T 4))
T SODYE MR 2 1Y N . (IR B 24 )5, CK-2% %) i i FrSOD
TR SRR I, AR AL FR48h T X A JRIPRAR, AT HENT, B
A O BMRIE M EE . SABARTANEL G, $TEEL)
FrSODiE P 5m ., HAp A5 umol/L ABARI10 umol/L ABA%L
FI2H (¥ 4 7 - A SODE 14 76 AS [ 4k BB ) R v PE R TR B w
mol/LABAFIL0 1 mol/LABA KbFH 41 f 3% B8 &) 1 1 SODIE P 55
CK-22 5 i 2%, M nr 45, Wi ABAIK FE 5110 wmol /LI fE &t
R TR WA T TE AR 8 R - SODYE 4

SOD activity (U/g)

O e e - )

ABA
Treatment

B AR IR 8 T ABAKT 35 B 41 7 I A A SODYE 14 T 2 il

2.2 ABAXHICIHR e T 38 B &) i - 7 POD I 4 ) 52 i

R 8 T A e 2R A I CK -2 LR %, e ABARE it Ak
B B R4 T PODYE AR AL E R 2 7 (H2) . Hirh,
R IR AL F 120 B, 10 1 mol/LABA 4b 3 40 (1) %)) 14 i A POD I P %
15, CK=2 ) 41 Fi W PODYE M e 1K Wi SO AIG VR 2 ABA (5110 1
mol/L) REAT 2 HE IR e T B B4l i PODYE 1 s B 5 i I
o B T RO B K, T it ABA P 5% BE 4 T T F PODY 1M B 22 A - 10
1 mol/LABAKL 3 25 5 3R W it 8 25 (KK iR Ah 2L CK-2 (19 2Jy 5 - - POD
WA R E S . IR R, BEEABAYR 24910 wmol /LB, X
RG34 PODYE M i 5 5 R

20+
. &3 12h
E3 24 h
tsy B 48h

POD activity (U/g)
o 3

0
N :ln- Q\’ \\‘v .,\\‘\f
0‘1‘ c"l‘ Q&O Q&o Q’@O
% 2 )
ABA
Treatment

12 IR T ABAXY 35 BE4T T i 7 HH PODYE 14 () R il
2.3 ABAXHICIR e T 35 B - CATYE L 52
FH 3 a0, AN R M e 1) R 5 A B AH G E s gl A
CATVEMEAEAE 2 5, Hirh, 10 nmol/LABALL B 2H 4y 1 - F ZEIGIR
JohIE T 24 148N CATYE ML ¥ fe i, LS A AbIRH = 7 B2 . R
SERTHEWT, 22 ABATSE i AbFE S, B EC Al I M CATVEVESG 38, W TE
— B LN 4 I I BTA FE AR I, L0 nmol/LABAKL
FRZH I Fr CATVE 14 Y 3R iR A2 8« 10 mmol/L ABALFRAH 5
CK-2 2 W3 2 5, ViMAEARIE M T, B RiABAIR BE N 10 u
mol /LAt S EELN T M i CATVE 1 (3R A B B AR .

250+

R
o =3
o o
1 1

100+

CAT activity (U/g)

151
o
1

(=]
1

ABA
Treatment

F3 B8 T ABAXT 3 BE 4 1 1 A CATVE PE [ 5

36 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Agricultural Science

AR Fh e
FSLOF 3 HeRA 1.0€2022 F
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

3 itig

TEMA B AEVE P, AR E an 2hEE . KR,
B RYIRFBERSALLE, H PRI A4 A K R
B FERBIH T BN REBRKEHFRERTRN
2 FA R, A0 F ] PR A R G 7= P 3 b T 25 B B,
T £ 757 35 BEAE A [R) 30 858 T 140 3 B2 B 7 A v A A vk (19 5% 5 )
M. YRR R EY A KR RS E NE S Y
JOE, P T VS e A/ Y I 2R AT D T AR B A T B A
wrz—",

ABAR U FE R R IA N B S F &, Be 8 Y 1) br %
1o MAEY)Z BB ME I, WA R W R AR, Al
— LRI R GuvE M RGO, DAE BRI 2 BOTE A A 2, A
TG SR AR W B ™ . ASHIT 95 ASOD. PODAICAT 35h 44k B
BRI T E A [ 942 FE ABA KL 3 40 A 1) A8 4K A% 8 1] 60, 28 ABASS i
A B ) B B 4N T AEARIE B8 R, SRR B ALV I P 2 AN [ R
FE (14 55, AR LASODIE AR (2 25« AN [R) Ik B ABA ) b 2 4
8], SODFJE VAR 22 57t 2. 2, b5 wmol/LABAY20 1 mol/LABA
ACBRZ . 10 wmol/LABAE 20 umol/LABAKL B 40 f1 %)) i - A+ SOD
TE S IA B2 E RO . i PODYE PETEABAYR E N 10 1
mol /LB B 75, H5CK-2924E B & % 7, (B 5 KRB &= H R
IR AL B ) CK-TAR L, FVE MBI E R AR 41T CAT
1% M AE W ABAYR SN 10 1w mol /LI, 24 F148h ik Ab 2 K 23k
B KAE, BIAZR BE Gl v A o CATYE Bk A P 32k f0 338 138 5 24h )5
Ko 2 B8 i f R B Ol A IR T 3 B A I AN R s ok
B AR PTA FE IR

ZE TR, AW 70 SR il R 3 A 25 1A E A
SE 4 R, WHEABAYR 10 1 mol /LA A R m B IS I Hi e
TRy, 5 H A=W A S NEABA T 1 S 4 s
ERENIGERIEA ",

4 ZEig

AMJEME 10 1w mol/LABA W] @I 3 58 7 i R e i Fe e 1,
B ImEE ) B SPANSS & i DA K4 v AL BiESOD . PODANCAT i 445k
LR 20 P T SRR S, T G2 IR B e X B e Al v 4
T B Y TP IRIR R 7T X B AT A e
BRRIEM

(E&£DA]

7 Freh R WA R FA 3] R B (LHYD-2021013).

(5% k]

L1 M5, X 48 Al m 8,4 B R E A i 4 A
K B AR R e (0] 3 AL 5,2018,42(4):71-78.

(2O 51, B s, Bl XA, % 4 4y Fo e 4 4 3 38 b sl T oY
A 7 415 5 (] A4 2% 4,201 9,54(2):255.

BIARKEFEMEF AR EEERGEEFTER
J AR IR B A [0, L V8 Kk #42,2017,45(10):1662—1666.

(AT 4R, W0 e, Tl [, 45 . P 20 3 8 i b 52 i B 2 3B AF
FAF R R LD). 04 v o [E 42 75,201 8,34(7):228-231.

(D1ZH 2L, B 0A, R B4R, % H 2 # B R A LTI,
&k 5 4 A,2018,38(18):130—130.

CIEER XD, K8, F MY REL FENFHRMEN
B 210141 7 R b B %#,2014,(1):45-48.

(717 Lo, 00, 48 %, 6 A 40 10KIR Je e vl B2 KB 5% O sk 3k
LI 7 R e #H2,2019,47(14):31 -36.

[8]1Lim CW, Lee S C. ABA—dependent and ABA—independent
functions of RCAR5/PYL11 1in response to cold stress[J].
Frontiers in plant science,2020,11:1487.

[9] Ashraf M, Mao Q, Hong J, et al. HSP70 - 16 and VDAC3
jointly inhibit seed germination under cold stress in
Arabidopsis[J].Plant,CeTl & Environment,2021,44(11):3616-3627.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 37



