WASHE H 2 BOE 5 B 2025 4F

179

TEBENHEAMEEEESREENF N

PRFLAW- XN HRELE, EEHL,KEZLER LB P!
A OB B O BT BT, R S EORSE 83001152, HramA L K 2EFL B,
Frm L8 AT 830052)

=
%
e

WE(BW] AERRREMPEG Mot #H @Rt BB B A ERIEFOHa, ARANTFRYE &
HIENHFRRBELRRE [ FE] A BRAHEAMM, RARRKRAE0Y%.5.0%.10.0%.
15.0%.20.0% ) 89 PEG #t30 T F pria 40 2 5 B &R bt T o9 K 4k 8 & T & vH4 &
4% HABR A8 (MDA) A A HE AL (SOD) fo it AL H B (POD)EM T [ R] M5 F
Fohia R A G, BT HERRK KRS HE T EEREFXILZF(P<0.05)KF, LA
PEG 10% R E TR BME ,40% £ MK T 41.21%.12.59%.48.29% 42 101.80% ., "t 54 %
RE 385 69 I B & I A iR B AR MDA A R B A2 N AL A Rt &, LA 2.4.6 d PEG 20%
BT e Z A FH8 0% 9 A F % 31.57%.28.94%.30. 02% s MDA #= filfi £ B8 £ 2.4.6 d PEG 206 4
B FH0Y% oA LA 94.20% .85.57%.93. 97% A2 172. 58 % .482. 84 % .400. 04% ., SOD .POD & M
P8R A 4L FE BF JR) 69 38 A, B RS 3 e B ARG AL B R R AL 2R AT 1) T & B R JE Gk B A 64 B A) A
B2, % 2R AE15% ¥ PEG AR F,% 4.6 X /£10% 432 F SOD.POD & ik 5] % k14 . [ 4
#20F 18] 69 F F i T #7158 Kol B g kil T 8 6h 46 A 258 18 B o (ARORE A2 ad ) ) F F 540
BRIBENERAARR Y, AL, EHEREBETEPRRSEGERMAEFIAATLAEK,

#]

K@i TFma; R Retd ;AR LHLIBAF
XE4HS :1009-5500(2025)02-0179-07

hE45ZES:S541.9 XEFRERE:A
DOI.: 10. 13817/]. cnki. cyyep. 2025. 02. 020

B 5 4 2R 7 A B D, KBS IR Bk H 4R R
5RO ) 2 A A R B e A W o3 A MR
J7 SR R, H AT E A 1/2 19 £z B 5
i R R BT RS R R RMERZ . 0k
AF SR Bt AR AN WA, T 5 A AR B B 3 R R L

Wr#s B #1: 2024-02-26 ; 18 [E] H #8 : 2024-08-24

E ST A B E R0 T KL T — 7 i b X T g
w0 BT R I 5 R E (20222D040110
O HMETERABEX ARR I ETH
(2021DO01AST7) 5 8 4 B /) A A X A 0E & 1
11 (2023B02031-2)

YEE I 2R A58 i - SE W& (2000-) , 4, B s AL LA,
AR . E-mail: 3655416350@qq. com
A AR BIF5E 10)  ORE 8L B R
E-mail: 315221602@qq. com

Frek st . Wit 2] 2050 48, &l /K 7 5K 7T 6E B —
e ROK AT F PR UL T RE 50 %61, B REAE A BRI K
O A AR DR R B B R W e R R 2 AR A
Hh R R R B [ BT ERE TS AL T R B, K
BEUR )RR OC R P, AR, p T B RN A AR
PR 55 TR 2R 52 ), KSR R bR Ak ™ I, 5 B0 b AR e
T3 RGBS o AR B B M A R R R RIS T R AR R
b 1R IR S, SR R N 1 R AR TR R T A
FL B EE (Medicago sativa) /& 5 RN H 18 8 £ 4F
ARARMEY T H R, RS EAR g
R W EEFRYI PSR MR ETY B
§8 KM H 15 (M. sativa cv. Xinjiangdaye ) SR Al H K i
HAE , R 7 SR AR TR B X T R R R
B EL S5 AR P RE K B 13, 1~48.2 mm, 4E 2 & B
2 450~2 824 mm, 4E ¥R 12. 2 °C, >10 “CAE R



180 GRASSLAND AND TURF (2025)

Vol. 45 No. 2

4 065.3 C,AE¥ JC AW 200 d, Pk 34EAR K 6 m L |-,
FEFEAR TR A F R L1 I B 12K
AT U P ARG, K B3 TR T K B E Y, KT
7 0 A K RN A B A S T AT R B A R 2R
{EL & T[] - 52 0 22 3 ) 3 i R A i R S
Az AR bR 2 TR B AR A G R B B ST A E H > o AR BESE
ERSEUNEE FNEN)SERER LS B TF NN S
5 R A B SN I 5, R T FF T S M SR T
PP T S AL F 55 4 LB K 4

1 #EFF*E
1.1 REH R
I MR A g R g L I R R A
T B iy R b Xl R
1.2 iR AHE

ARBEFE T 2023 4F 8—9 A 757 38 7 PRk B 5l
5 I 0w A W) R S B S R AT, LUK SRR I AR A

AR, R A 2 B (PEG) S0 5 a5 i
A 0% 5% .10% (15% .20 % F1 25% A [H] 3 i%l;
AEFER 2.4.6 d M AR BRAR bR R I AR LN
(MDA) | # & 1k ¥ B 1k i (SOD) i it % 16 ¥ 1
(POD) LA K o6 45 o AR Mk L b b3 4 fif A
THE, M EL 3K

AL o= v 0 35 52 R L1 T 1 B 40 R
W EM 30 Hko AR RH11.4 emX12.7 em X
9.5em( @ X B X FHA), RFHEEHEHEHFE L
B BRA 4 30 LR B L IR A& 10 B, 3% Al s B A 2
TRBREHRERTE -G, SN EHRE RSN
(2542)°C AHXFIR B (20£3) Y% o KGR 38, 44l
PRIEAT AN e BE 1 PEG B8 9 Ab 3, 78 Az #48 br I 2 (7]
R T JR ke 5 32t T 5 4 L A U
1.3 BERESRGEEENE

AR R R M LR R, T
B4 30 45 TR DA AR A B v B ML TR S bR 4 v
Aot o ARG Ak A ERCEAT I, R 4
B K7 %t &l v i fF SR T R R AT AR A T R A
105 ‘CFHET 20 min ARSEAEY A5, FiAE 80 CF
Lo RECY [

A AR bR R R AR IE N E i R A A
95% &, B AE#EG 5% 1F R IR 4R 48 h, IF 2 R iR ¥

AL A BE L 26 B MD 2 7 £ 9] R AR 1Y (Spec-
tra MAX) 7E 663,645 F1 470 nm A4 I K T I 5E O %5 1
(OD)ME , IR IT A M4 R & & . MDA il &7 |
SOD # POD it 7% 4 & F i kil ) & e (bt &
TATRHEABRAR, %S : AKAOOOIM ,AKAO005
M.AKFA013M ,AKAMOO3M) .

1.4 HiEALIE

K Excel 2021 # 17 804 5e it , R F DPS7. 541

Bk A4 2647 T 2001 .

2 HRE5HH

2.1 AREPEGREFNESEIRNZEI

2.1.1 mrﬂPE(waFXﬂ*nﬁw#&kéﬁ Hom BE
10 R 0 B 5 B B O A AR K R bR R R
W2, M PEG MR R 10% BB ke (E . AR K E

PEG 10% F115% AbFRZH T8 0% 22 ik 3 @ & (P<<
0.05),7E PEG 5% .20% &b BN 3 0% 22 5% AN B %
PEG 5%~20% 4b B F MK 8 000 ¥4 fn 27.25% .
41.21%.37.99% .14.75% (&l 1-A) . ¥ & 7 PEG
5% .10% T8 0% 2 ik 8 B 3% (P<<0.05) , 1
PEG 15% .20% 8 00 2 % A 8% ,PEG 50~15%
Ab FE T BE R 0% H i 9.39% . 12.59% . 3.73%,
PEG 20% 5%t 0% FEAL T 3. 96 %«

2.1.2 RRPEGRENS TR T EHH A AKH
PEG Jifpi8 kb BT s R H g 6 T8 5 00 M L
P47 B 8 2% 5 (P<<0. 05) , fFRf %5 PEG W EE 19 T, B

e fif T AT A e TR B Z Y, E PEG 10%0 1Y
Ab 3T R SRR I A T E X BRI (E . HTERER
MEEEEEAESY 10 T 5 0% 2 57 B E (P<
0.05),7E PEG15% 1 20% AL B F# 0%0 27 A B3 ,
PEG 5%~20% 4b 3 F & 8 5 0% AH LB & T
28% .93% .48.29% H19.85% (Kl 2-A) . T HEFE PEG
5%~20% AbHE N 5 0% 2 % 3 (P<<0.05) , £ PEG
5%~20% 4b ¥ 8 0% # & 51.39% . 101.80% .
60.06% .45.66% (|8 2-B) .,

2.2 A[EPEG K E Xt 4 BB AR B9 &2 1

2.2.1 RFEPEGREMNTGZZELEZTHH A MHE
PEG ¥ B2 1 T i , 80 i I 1 I 2 3R 8 R I
S, GEEEE 2 K PEG 5% ~20% M4k % &
0% HH Fb 4> % B ik 13.39% . 13.78% . 19.11% #0



BOJE 5O PR 2025 4F 181

B
140 ab é
120 - A . T 1 he
a a 120 | e ¢
100 | ab T T s T
l abe . 100 +
E 80 he < d
§ c % 80
=4 60 - 60 -
40 + 40 L
20 + 20
0.0 0.0
0 5 10 15 20 25 0 5 10 15 20 25
PEGHR /% PEGH J&/%
El1 F[EPEGREMNRK KSH I
Fig.1 Effects of different PEG concentrations on root length and plant height
08 - A
a 016 - B a
ab 1 0.14 I
06 +
. 1 be 012+ b b b
o0
2 ¢ w 010 |
e = c c
04 + i)
# 008+
' d H-
006 -
02 - 004
002 r
0.0 0.00
0 5 10 15 20 25 0 5 10 15 20 25
PEGHR /% PEGH /%

2 AEPEGREXEENMTERNZI
Fig. 2 Effects of different PEG concentrations on fresh weight and dry weight

31.57%. PEG N 15% MM 20% B4 £ &85 0%
AL 25 5 3 (P<<0.05) . B4 KRB, 5 R &L
PEG 5% ~20% 4bBE R 5 0% AH L4 FIF#MK 12. 55% |
14.17% .24.41% F128.94% . %5 6 Kb}, IR &
£ PEG 5%~20% kb ¥ F 5 0% # L 43 5 T B
2.82% .11.85% .21.51% H130.02% . AbFEEE 2.4,
6 KTE 15% F1 20%PEG Wrif F 4R A S - E 0%
26 5 R B 8 F KF (P<<0. 05) (1 3) .

2.2.2 X F PEG R E MDA & 8 & a [HE
PEG W& JE /Y i B i R it 48 MDA & & 52 F
o, 2 K MDA & & 78 PEG 5% ~20% 4 # T 5
0% AHEHE M 20. 16 % .65. 27% .69. 97 % 1 94. 20% .
4K, PEG 45 4hHLF MDA % 55 0% 1 Eb 43 51 38 fin
16.97% .48.73% .79.53% H185.57% ., % 6 X ,PEG
#% 4b MDA F & 5 0% A b 4 i B n 13.85% .
40.38% .63.71% F193.97% . 50% #5424 K
1) 15% .20% K556 KM 5% .10% .15% M 20% PEG
AR MDA & 5 A7 1% 2% 5% (P<<0.05) (K 4) .

00 F0.05% 00.1% =0.15% mW0.2%
16

14 + a
.

H =

ab

¥4 —— be

“be

12+
10 F
08 r
06 r
04 -

Mg E & iE/ (mg - g')

02 -
0.0

ab
/
/
2
/
Z
Z
Z
/

2 4 6
o388 K Ef/d
3 AEPEGREXMMHEZRSEMNHINE
Fig.3 Effects of different PEG concentrations on chloro-
phyll content

A

2.2.3 FAR PEGREMNMARES T 1E
[ B ) B PEG 4% B2 ol 38 R 3 st o b i 70 il 2 %
B e R A R 2R AR E
£ PEG 5%~20% 4b 3T &8 0% 43 51 ¥4 I 16. 5%
119.13% .146.63% M 72.58% . 554 K, =M & &
£ PEG 5%~20% Ab 3T % 0% 43 5138 Jm 60.70% .
115.42% .220.98% M1 482.84% . 55 6 K, fili & MR &%

Hﬂlﬂl?ﬁ

o
2



182 GRASSLAND AND TURF (2025)

Vol. 45 No. 2

00 [0.05% 00.1% £E0.15% MW0.2%
2500 -

2000 d
a4

2 4 6
RHd
4 ZQHPEGFRFFXTW 23 g: kAl

Fig. 4 Influence of different PEG concentrations on

ab

1500 |-

100.0

% 7 i/ (nmol - mL")

50.0 -

W

0.0

Malondialdehyde content
HAE PEG 5%~20% &3R4 0% 43 513 fin 58. 36 % .
85.99% .213.65% #l 400.04% . %5 2 K 15% F1
20% FIEE 4.6 KA 5% . 10% . 15% F 20 6 PEG [kl T
i SR 5 1 5 096 M HE 22 5 3 (P<<0. 05) (1 5),

7000 - 00 F0.05% 00.1% £E0.15% W0.2%

c

600.0 d

g

500.0 -

4000 +

3000 -

I AR o it (g

b .
2000 - L by
: %ﬂ

¥ "
w00 1§ -
00 W%ﬂ ‘ ﬂ%ﬂ
2 6
rie KA d

55 AFEPEGRENMBEEHRS=NZMN

Fig.5 Influence of different PEG concentrations on

proline content

2.2.4 R F PEG R EPOD F K& #Hwm [E
PEG & B Jilh 38 (9 1 T, B i K it & 4 POD Y6 P 3=
B R S TG B 2 e, O TR 3E B[R 7E PEG 10%
152 4 HF SOD G MEIA Bl R fH . 25 2 K POD i 7
TE PEG 5% ~20% AL 4 0% 43l 34 fm 1. 56 .6. 52
9.81 f1 1.76 ff% . AL FEEE 4 K POD & % PEG 5%~
20% Ak FLF B 0% 43 5 HG hm0.84.3.23.2.60,2.43
W o AFLES 6 K POD G PEAE PEG 5% ~20% Zb BT
0% 4y A8 0.30,0.43.0.37.0. 15 4% . %5 2 K
PEG 5%~20%,% 4 K PEG 15% f120% POD i§
5 0% M A % 2% 5 (P<0.05),

2.2.5 AR F PEG R ESOD #F ke Ha BEE
PEG iy 361 8 B2 /9 AS Woin il , 5907 6 R i 1 4 SOD 13

1200000 - 00 F0.05% 00.1% £0.15% mW0.2%

-1

cg)

a
L a
100 000.0 T

®

80000.0 | a
60000.0 |

40 000.0

o S AL /(U

20 000.0

0.0

Jolpt1 K d

6 [ PEG iR Bt id & 4L ¥ B 5 14 B 520
Fig. 6 Effect of different PEG concentrations on

peroxidase activity
KM AT EBEZH . 2 KM SOD W& H 1
PEG5%~20% 4b ¥ F 45 0% 43 % 3 n 0.72. 4.5,
5.88 4. 374% . % 4 K SOD i ¥ 7£ PEG 5% ~20%
Ab PR 0% 4F BB HN 0. 26 .1, 60.1. 38.0. 52 f% . 4
6 K SOD IGHETE PEG 5% ~15% Ab B R # 0% 4351 34
J1.58.3.14.0. 29 4% ,PEG 20% # 0% F& K T 0. 59
o %5 2.4 KA 10% . 15% F120% LA A5 6 K1Y 20%
PEG i #2 B2 F SOD {E ¥ 5 000 A 1 22 7 i 3% (P<<
0.05) (Bl 7).

2500 - 00 F0.05% 00.1% H0.15% mW0.2%

TOD

: be

= 2000 F X

#

21500 F

£ !

S|

1000 F b

] X

0

E 500 F B aa | |E b ab N

E i m
0.0 ’:T @ ::::

4 6
Wrie K Hud

E7 R[EPEGIREX SOD iE 5 H =0m
Fig. 7 Effects of different PEG concentrations on

superoxide dismutase activity

3 itit
3.1 A[E PEG iR E X F&IE R0

TR WA R T A AR AR T Y £
E TR 3E N 8 B R S R R AR K R B R
Fa bRt e TR T AT LR MR ) 0 A K TR R R R
S AH R IR SZ A T 5 38 e U TR AL, TE A TR 1
SUERYE M N R Y I PO [ e ke o N (1 B L DA V)
SFEE ORI W R, RS K AR T 80%



Pask HoW

OE 5 BB 2025 4F 183

B, PR AR RIOFD B AR K o 35 T B SR K
T 70% B RIE ) TR, BEF RN R KA K.
TRV A R AR A 5 R T SR A T TE A T
BN, T E MR B AR SO T R R R T R
R E A bk AR . APETE WA BT AR
M 2510 R FIBR = Y R B B PEG ¥k B2 3% i 2 4
KJE TR, HFE 10% PEG M BN ik 2l 5 K1E .
fief R A AR AL B S B UE T E IR A, Y PEG R
JEAE 500 2 109 Z [8] AT 4 k357 g6 R it 5 s 09 2B W)
TR T i 3 — 3 B DU AR /b 03X 5 Sairam
SRV I B K S B30 BB A% R SR AE ) I AR ) AL R R
36 ik U] B A W W R B A AR A R — B
3.2 A[E PEG iR EX £ BRI M0

MDA 1y 4 ¥y 40 0 15 g B it A 1 7= ) 2 —
SR RS A 0 B B Y T AR B AR AR i R A
W 1 oA 405 32 R 5T 0 O A ) G e 4 n i R =
P U MR B AR B B S AR B BT e L kAR
SEVST R I AR R GE TR 3 5] R R R BOR
(Poa pratansis) % 19 # & £ 5 (Festuca arundinacea)
F Bt MDA & & b Th s ki s 50 &2 3T S i F I
GO AR B AR N RGN, AR BEE
5 Ak B e B A T v R AR TN T R R
HAWT R . U TR S WK E B PEG AL BT )
20 i 5 52 30 B B s e 7 A2 T R MDA I 5 52
38 A AR R R OE LG o I 2R A A A im0 AT B 2 A
h R AE S8 3 DR AP 0 5 B AR W 08 N R 1B T B
B8, G B T 1 T R ) 3 e 7 P — 5 4 o

JeEVEM R YR AE K & T WY BTG gk
RAENHEYHTICEMENN FEOAR, BY ESEY
A ER T S a oS AEOLA B R F
R ARG L PN 2 A AR M R 2 506 6 R TH I O R 1
L FEOCE R R R AE R Z LY R R
It 1 R KRR A% S R W 0 O G R B R e
TR AR AT 11 4y B b ORI S R RO L 2
RT3 T B0 R ARG R s R
A AR R AR, ARITIE AR BoR  BEE PEG
W G I, g T R I D P T R R T R
g mEY A E KA, FBHEYOLE ORER . &
BORAESZBH S M s G R & T R

KRR W Y 32 2]+ 5038w, 1 5 s

JC AT, 20 P AR R I P A A R A2 A
YRR R BT R AR R G IR R FEVE L, POD I
SOD 2 A5 9 14 4 T8 B 135 1 48000 S Sk il L T A2k R HE 9
20 L PO P AR RS T AR A B R G T A L DR R
YRR R BT R ISR T 5 b 3a B Y
TR B, TR E R TSR AR AR R Ak Kk BRI
PRSI SR TR e A ALy 3 it i POD . SOD
i iE PER Iy B IR # Y PEG Wk EEFFEL T =, WS
PR T M. B Rl 45000 25 R SR B i AR
8 e b T B R AR SR B AR 0 9 P AR R
RIPT AL P iE M . A SRS B T AR 2 0L B
A TR (] B 38 R BE B BE i, SOD  POD i 4 £ 3L 5k
Tk Je BEAR Y a3 o ] ik i BT 48 O i 1 A A
[ Fr T 59 3 G A0 396 35 ) 7 ) B AR

4 i

AT L5 R R PEG W afn X 88 K v 75 i
AR R R TR R T R
R E S S AR bk EEE T E AR B, N
4 2 AR % WA, MDA RIS 22 2 A 8 S I T
B 5 A 3 BT ] 0 B 3 R B A 1S i, SOD  POD ¥ 4 &2
BRI T I 0 e A, R ] A 3 ) R A% 2 e
K WA B 22 5,585 2 KIHEE 15% 19 PEG 4bHE R
it 3% 1 K B i KA, 56 4.6 K AE 1095 Ab BT Bl 3 1 1k
) de KAH L 3 W07 i I R L R T R R
A 390 5% 19 BE 7 B K IR (4.6 d) R T AR L 8 B A (fIK
WS A R A ) R 2R K B B R
W, E A R B A R e R B B Y B TR AR R T A R
HAK,

SE W

(1] #i, sk SR, ke 30, 5 . B30 R ) H 22 (9 it 32 HL il
[J]. A=W Rk, 2022,12(2) : 205—212.

(2] 20 whilh B8 25 2% 45 . BRI T 5 Wt xof 722 Bk ik
Bz R AR 5w [T, VI IR ARl B 2%, 2020, 48 (18)
107—110.

[3] Gupta A, Rico—Medina A, Cano—Delgado A 1. The
physiology of plant responses to drought [J]. Science,
2020, 368(6488) : 266 —269.

(4] X0, B, BRI, 45 . AR AT 2 M R oK 43 R R YT
AL S B A o o R S o B3R (T W U AB A 3R L 2023,



184

GRASSLAND AND TURF (2025)

Vol. 45 No. 2

[5]

[6]

[7]

[9]

[10]

[11]

[13]

[15]

[16]

43(6):968—978.
JrHE 2 R A DX g Y Rl A AR LT )L R
i, 2016,61(2):137—138.

B SC AR b M LA P (ML B B R
#,2016.
BRAEZR . P EAE ML JE st o E O A, 1995.

W o E  WEHUE 22K
A 7= e 2R A PR M (.
219—229.
SRR M X Bk RBR S R[], AR
% .2003(3):53—55.
AT b DX D T L R ORI ) R
SHEEE & O, 2003(3) 149,

AAE L BLEE  BAE R, S T R A 2 LRI SR
15 S &y e e R T SRR R 0 i A BEARRAE [T ] Rk 2R e,
2022,31(3):71—84.
R et B, P 2 R, 5 . 2R R R I K 4 T 3
B SRR WA 245 A B R = e i B i [T ). g 5 Al
4%, 2014,45(6) : 955—960.
TR, Pl REIEET L TR a0 SR A A K
N & 29 SE M A SR [T]. REHL~F 47, 2023, 31(6)
1762—1771.
N[5 5 U e I BN 1 B DO NG i =
sty P O 25 R A R A BB 0 5 e [T ] o [ R A 2
2020,42(3) :37—43.

AL EAE it R B 5 Rl A
HlP % 4, 2011, 20 (6) -

fif 4 [J].

Sairam R K, Srivastava G C. Changes in antioxidant activ-
ity in sub—-cellular fractions of tolerant and susceptible
wheat genotypes in response to long term salt stress[J].
Plant Science, 2002,162(6) : 897 — 904.

Effect of drought stress on growth parameters, osmolyte
contents, antioxidant enzymes and glycyrrhizin synthesis

in licorice ( Glycyrrhiza glabra 1.. ) grown in the field[J].

[17]

[18]

[20]

[21]

[23]

[25]

[26]

Phytochemistry. 2018,156(2) : 124— 134.

K AT BER A5 B 4 A MO R i

oS ML A AN [T, B R b A= 4R L 2023, 45(1) -

77—87.

TKER A AR AE A 11 R M S OR Bl R AL R X

PEG— 6000 Jif 30 4 A= 35 el 37 A 5244 PP [T]. Rl

K, 2021,41(2):113—121.

AT, SR, R, A TR R RS AR B Y R

M K T 5P E AR (7] B R A 4R L 2015, 37 (4)

15—20.

R R, IR RO, A AN TR S A B T R
AT A= B IR S A A A BT (D). AR 4R, 2024, 5%

HERT .

gt AR 5 — AL Z RN TR X TR a0 R R A R
ARG A R R EEHLE (D], 2290 HOl 4k K2

2018.

h LAY AR m L, A TR R K A R R P A

X 2 AR AR SR B S [T]. ROk 4, 2020, 29(1)

135—144.

BRI BRI, 5 51 . 3 iy Ll A B X e 2Lt R A

PR N K BT [T]. Mol BE 24, 2011, 47(6) : 48

— 55.

WU R AL HE R EE S, A L TR Y IR R B
TR R R EA RGO [T, R A PR
2017,53(4) :600— 608.
gt gk ETE, % PEG— 6000 Bl 5 i
X SR 4 A A R B AR S L], SROBTLRE A
KRBl 2R, 2023,40(5) : 573—580.

B S, R, R A R
B R W R LT] IR AR R A, 2021, 49(7)
160—164.

Hor s



WASHE H 2 TR 5 OB 2025 4F 185

The effects of drought stress on the morphology and
physiology of Medicago sativa cv.Xinjiangdaye

Aziz ReyHangul'?, LIANG Wei-wei", WANG Yu-xiang”,ZHANG Hui-hui',

ZHU Hao',JIN Sha-sha'
(1. Grassland Research Institute of Xinjiang Academy of Animal Science , Urumqi 830011, China; 2. College of
Grassland Sciences , Xinjiang Agricultural University , Urumqi 830052, China)

Abstract: [ Objective] This study aims to investigate the effects of PEG stress at different concentrations on the
morphology and physiological indicators of Medicago sativa cv. Xinjiangdaye. [ Method] Using M. sativa cv. Xinji-
angdaye as the material, different concentrations (0% ,5.0%,10.0%,15.0% and 20.0%, ) of PEG were used to
simulate drought stress conditions, and changes in plant height, root length, fresh weight, dry weight, chlorophyll con-
tent, SOD and POD activity were measured under each concentration of stress during the seedling stage. [ Result]
With the increase of drought stress treatment concentration, the root length, plant height, fresh weight, and dry
weight of alfalfa changed significantly, and reached their peak at PEG 10% concentration, increasing by 41.21%,
12.59%,48.29% ,and 101. 80% respectively compared to the control. The chlorophyll content gradually decreased
with the increase of stress concentration, while the malondialdehyde and proline content showed a continuous in-
crease. Under 2, 4, and 6 d PEG20% treatment, the chlorophyll content decreased by 31.57%, 28.94%, and
30.02% compared to the control, while the malondialdehyde and proline content increased by 94.20% , 85.57%,
93.97%,172.58% ,482.84% ,and 400. 04% compared to the control under 2,4, and 6 d PEG20% treatment. The
activities of SOD and POD showed a trend of first increasing and then decreasing with the increase of stress concen-
tration and treatment time. The peak values reached at different stress concentrations varied at different treatment
times. The enzyme activity reached its maximum value at 15% PEG treatment on day 2, and at 10% treatment on
days 4 and 6. [Conclusion] The results showed that M. sativa cv. Xinjiangdaye have a stronger ability to resist
drought stress in the short term than in the long term. Moderate (low concentration, short duration) drought has a
positive impact on plant growth. Therefore, adopting a reasonable irrigation frequency in alfalfa cultivation and man-
agement is more conducive to its growth.

Key words:drought stress; Medicago sativa cv. Xinjiangdaye ; morphological index ; physiological index; seedling
stage
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