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Table 1 Effects of different concentrations of PEG on seed

germination of Lythrum salicaria

PEG A& F

Py RFER/ % KRS % RHAREL
CK 62.22+6. 94" 56.67+17. 64° 100. 00
5 74.44+10. 18" 74.44410. 18 128.37
10 71.11+5. 09* 57.78415. 03" 108. 33
15 70.00+5. 77 51.11413.47° 94.92
20 70.00+8. 82° 50. 00417. 64* 89.06
25 27.78+5.09" 16.67+14. 14" 34.88
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B A= K B 32 B 4 i 6 F AR PEG 5% Fi 25 % B
By 550 i 22 5 2 (P<<0. 05) (& 1) .
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Fig. 1 Effects of different concentrations of PEG on seedling growth of Lythrum salicaria
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Fig. 2 Effects of different concentrations of PEG on osmotic contents in seeding of Lythrum salicaria
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Fig. 3 Effects of different concentrations of PEG on malo-

ndialdehyde content in seeding of Lythrum salicaria
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Fig. 4 Effects of different concentrations of PEG on protective enzymeactivities in seeding of Lythrum salicaria
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Table 2 The correlation between the indicators

fhE PEG Gr Gp Gi Ph RI Fw Pro Sp Su MDA  SOD  POD  CAT APX
PEG  1.000

Gr —0.569 1.000

Gp  —0.787 0.914°  1.000

Gi —0.778 0.929” 0.996"  1.000

Ph —0.852 0.995 0.998° 0.998°  1.000

Rl —0.891 1.000° 1.000° 1.000" 0.997  1.000

Fw —0.933 0.997°  0.992  0.992  0.983  0.995  1.000

Pro  0.418 —0.769 —0.799 —0.797 —0.831 —0.785 —0.716 1.000

Sp 0.864 —0.997 —0.999° —0.999° —1.000" —0.998" —0.987 0.819  1.000

Su  0.429  0.002  0.052  0.047  0.107  0.028 —0.076 —0.641 —0.085 1.000

MDA  0.989 —0.957 —0.941 —0.943 —0.921 —0.949 —0.977 0.549  0.930  0.289  1.000

SOD —0.008 —0.423 —0.468 —0.464 —0.516 —0.447 —0.352

POD  0.557

CAT —0.294 —0.146 —0.195 —0.191 —0.249 —0.172 —0.069

APX  1.000™

—0.145 —0.095 —0.100 —0.040 —0.119 —0.221 —0.522 0.063 0.989 0.426

—0.908 —0.88 —0.888 —0.859 —0.896 —0.937

0.905 0.497 —0.907 0.142 1. 000

—0.835 1.000
0.745 0.227

—0.990 —0.148 0.958 —0.958 1.000

0.429 0. 870 0.418 0. 990 0. 004 0.547  —0.283 1.000
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Wi, 5 A B AR G, TS W] 7 X PEG B4+
S 6 14 BN A AT TR T
3.2 AEREPEGHTEEZEHHERKHFENZI

AW R PR L TS s T DLER G S R &l
0 A2 RRF A5 o LW A A AR R S % T R B

Herh g R £ R A K 4y, LUE AL 25 R R B8 0 bk v A i

A A . AT AR B i R ) AR
F A A FARAE B AR, TSR 4
R ks 6 T AL 5% PEG ¥ B b PR T CK, %
AR Mk B2 A T 52 M 38 AR 3 4 i AR G o 3 X A
X H B 4 O A T A5 SR S RN, AR AR R AR W SOK 43 R
HRUFN EZESEE KA R SRR RERK R
KiK., XEHRE TSRO T T HEYD N S
H8 T HR K Sl £ vR R v R o fef S DA 4E RE R R 2R AT
PR, T DL 2 T i SR A B AT T R i 4
B YRR B = A
3.3, AEREPEGHTREXRYESEERATHRL
Eful‘]

B 355 R VR A N Y — b B 2
T 5 Tl 3 B AR A P 2 3 AR A R LRI TS AL ST

s E 0. 01 (BUR ), Al e ik 3%

PEG,PEG-6000 ¥ [ ; Gr, & 2 % ; Gp, & ZF #;

o P2 i A M A R AR B B IR A AR K T A

[[IREAR Ry 7/ BTEIEZ R K <N NI R o g = D VAN e
PEE Y R N B 2B BT Y . Il A R A
Yy i A B O 22—, LU B RS T2 BIATAE T

GER7/ R NSO DR 37 LI G R (ST I i K 7/ R
4 B 6 K R0, A — o AR R AE A I K
. ﬂ:iﬁsﬁqﬂ T 3% 40y R I =R S R
B A B0, 33X T B R PR R B T SR 4 o R R
fife 10 O BT 1 R A BUE R 2 T A U R R gL TR
BE ATV MR T AR AR S AR
B, F SR BT AR T 508 8 A BT e A
AR (ATP) W >, Z )5 JF tn T DUAR & 1k N 3 5
%?ﬁ%ﬁ'ﬂ“] TR TR A A A0 T e R T S
L E g B S T CK. SR ] R
Elﬁ%ﬁ/ﬁkl—i%l‘ Huﬁﬁlﬂﬁﬁﬁa AEEEAR S T
R, T P kR o A R A T 5 M 30 A O 1Y S
E= iR L/ Hﬁﬂ;zﬂfﬁﬁﬁﬁkwﬁﬁ% H It 1]
UL, FE PEG AR, TSR E A B 7T LS 305 %
ML DA R 5
3.4 AEREPECGHTEXYER _EBIENFM
T AE T 538 T 32 B0 % A1 23 R AR IR i
AAGPERT . T3 2 NG i 40 Ak 1) Je 2 4 filk 7= 0, %
0 i B A AR 5 A B L BT L MDA B AR 2 0T i X st A0



144 GRASSLAND AND TURF (2022)

Vol. 42 No. 3

YA 3 B — s L W TR R AR bR . HE
Y s TR R AT R A
BT o S &0y v 0y o A v, D9 R A B WA R
Ay BE i o RN AT R SRS S BT
S LR W B RR o AL AN TN R L 4B ) 52 0 AR BEAE AN
Hahn o X500 AAEZE B (Phaseolus coccineus) 717 H
(Phalaris arundinacea) . % 74 B 3% % (Sonchus
brachyotus) ™ 45 5 TH B BF 5T 1 45 R — B
3.5 AREREPEGXTERYHERPEENI
A W 2 BT 5 A0 B 20 2 A R e e R
AL AT W 1 3 PR A A T B 3l 2 7 S 3O T
AR b B AR G AN B AT o DR P
7R o R I RN 0 B N e o OO A Py e o - D
SOD.POD.CAT . APX %, SOD RELL O, i B i ¥k
13 B AL RV POD ] 3 BR 40 i N A 5 A i B80T RE M
LA B BT CAT 7] 43 fif HLO,5 APX AT O, Az 3
BERE. ARXE D, TR T2 WiE T CAT I
PEHR L X BRZELAR, — J7 10 7T R 2 1h T HLO, i B fl H:
JiE T — A RS & AE TORIE, SOD 1 M AR
L5 CTAZEL—%, 1 POD A APX PR 34 i, 3
(B X8 T 0T HRA . Ul Dp s e &, ] 496 508 B 480 T 5
HYRE ST o JURN I VA2 A1 S0 A — BOrT B2 th THE Y
P sh HAb T M EUE R R &Y. WL E PEG AT,
PRIl 2R G AR R R T AR B — n R AR H

4 it

PEG Bl T 2l F, T EM P EER K
R ZFHRE B AR bR & RN F 7 PEG 5%
Ab BRI, #4935 KAE s PEG 25% Bk 2 /ME , BAR T
CKo 4l 19 45 350 A A8 i Bl 1 52 3 (9 1 28 fk
HAME . PEG W B 5 R 7 8] & M4 i A K 45 18 b
A,

BEH:

(1] T#h#s, e, Tidoc, 5% . RESR TR Rk
[J]. T55%,2012,30(4):497—508.

(2] Bakbe, v BIK 22 55 T R AR AR 5 500 £ b s
PERSZ M SRR [T]. VLR R B2 ,2019,47(23) : 68— 72.

[3] WREM, TR MW, % . TRIE R eI e T
K/ B A R X8 S R A R [T, R AR A A
12,2021,32(2) : 399—405.

(4] ®ETA,F30OR, W, % . 52 5HE 764 18 Kot

[16]

[17]

[18]

[19]

[20]

[21]

LR RS R S [T]. 2 B MF 5T, 2021, 39(3)
165—174.
L EE . MY R R KRS U S 5T
L[ T]. A Z52%4R,2013,33(18) : 5477 — 5483,
TF 2 5 R A R R H: A Y B i
W[I]. M4, 2015,9(6) : 37— 39.
ARG AN R PEG BT S M0 % i £
BRI & B A B R [T ] TR IR AL B2
2020,48(9) : 154—159.
TR AR A Mk, A L 20 Bl T SE R4 rhel JE I
A~ fif FH AR 47 P 43 B L] i LA bR K 2 2 4z, 2021, 38
(3):476—484.
PR AN QU N ISk 3 B RE LRy E
PR2H I /N s L], A a8t A% BF R 2 4l 2020, 21(4) -
1020—1029.

EAEEE . T SR TE A R AR B A R Y S0 AR BF 5T
(D], WPFERR . N5t ARl R, 2017.

gy R ELIE TR K Il X T ST AR Ak
B [J). dbfe K2 CH SR BE2 ) L 2020, 21 (4) :
452—456.

B, i, kL, A L BRI X TR SRR AL S R A
TR msEm [T]. b7 2, 2015,39(21) : 90— 95.
HKOGH , AT HE IR 45 T S AR R I R 1 4 2L B
FE[I]. R BF2EESE,2009,30(3) : 82— 84.

2RI SRR AL TR E R R B RS LT]. )
A BL24,2011,38(2) :37—40.

FEI S AT B L A TR a3 R 1 AR AE S 2E
Az AR T B 0 5w [T, PG b bR 2 B 2# L 2019, 34(5)
102—107.

SRS, T A 3R K AE SR I K 4 3E REPER ST LT ).
KA B2 ,2011,17(3) : 125—126.

ARSI AR ARSI, A PEG — 6000 B4 T 5 38
b AN [ H i AR e S R R Al B A K s e [T ).
= iR P 2317, 2007, 29(4) : 425—430.

Kaufmann M R, Eckard A N. Evaluation of water stress
control with polyethylene glycols by analysis of guttation
[J]. Plant Physiology, 1971,47(4) :453—456.

TE I, S I8 A R A T SR R 2 R T R Rk
HURFME S [T]. B AR KM (AR B,
2019,34(6):928—932.

TR, 22 HE S TR = SR F ik
K AR R 2w [T]. T B X A5, 2014, 31(4) :
734—738.

BB, KA LT, 58 9238, 45 . PEG6000 15 i85 i a6 Xof T 4% 25
A B RE MR S om [T, th D8 2, 2009, 23 (5) -



OE 5 BB 2022 4F 145

[25]

263—267.

SR, m &, TR, S R 2 AT S Xt
] Bl B R R4 A BRARRAE A s [T ] Al K
22224, 2018,41(6) 31— 37.

XVWEAR , 2P 1, (] 2% . PEG B4 T 52 W 300 %) 45 2 2
PRI SZ R [T]. sl R, 2012, 29(5) : 687 —693.
AR N IA L BTRRA  PEG #8805 a8 F 29
1 22 5l S B T 7 MBS A LT A
2010,32(1) :32—39.

TKOR AR ERG S 110 R M S OR Bl R A R X
PEG — 6000 Jif 36 19 4= 0o o7 F0 i 2 VR VR [T]. RS
FLHE,2021,41(2) :113—121.

DL R L R IR 4 1 % i - % 2 45 HO% i 1Y
W], Wil Bl ,2008,49(5) : 583 —586.
A YRS R R R (ML db
SEHCE WAL, 2000.

AR R AR AN L A R S B4R (M. b
5 R SRR A 2000.

T A, B PEG — 6000 55T R R 10

I

[30]

[32]

[33]

ol B A W o R T R LA (D). BHE 2, 2020, 28
(4):983—989.

AT, SRR . S a0 6 L R R A R
FURRPE R RZ 0 [T]. R TD K 24 (3 SRBL£ R L 2018,
15(10):8—13,4.

SRR A WL A, A L IR 2 R R 3 X A A
i & 52w [T]. 78 & Aol B %+, 2021, 50(2) = 78—
83,108.

PRl 3 N5 e I R 7 B E D E B R T
BAEE Y S ry g (1] P oA i, 2011, 31
(11): 2259—2264.

250, SO R I . PEG BT 5 30 X 4 1% AR
i1 & B R A A LT ], V6 JL R 4= 4, 2013,
33(10) :2043—2049.

B P, X R A L S 0 1 S Ak R i
TP BRI [T]. B e, 2010,18(5) :673—677.
AT B, XS P, Ll . 3 4R R R xS M a1 i
RIMLEILT]. PYALAE Y %42, 2005,25(2) : 413—418.

Effects of drought stress on seed germination and

seedling growth of Lythrum salicaria

LIU Lu',WU Zhi-bo*, LI Xiao-jia',Jiang Hong-tao',HAT Chun-xing',

HAO Si-ming®, LIU Shi-ying®
(1. The Geographical Science College of Inner Mongolia Normal University,Hohhot,010022, China;2. Alxa

League Aviation Forest Guard Station, Alxa Left Banner,750306, China)

Abstract: The effects of drought stress on seed germination and seedling growth of Lythrum salicaria were stud-

ied by simulating drought conditions with different concentrations of polyethylene glycol (PEG-6000). The results

showed that with the increase of PEG concentration, the seed germination rate, germination potential, germination

index, root length, plant height and fresh weight of the seedlings increased firstly and then decreased, and reached

the maximum at PEG 5%. The contents of proline and soluble protein reached the maximum in PEG 25% , and the

activities of superoxide dismutase and catalase reached the maximum in PEG 5%. The soluble sugar content and per-

oxidase activity increased first and then decreased, and were higher than those in the control group. The content of

malondialdehyde and the activity of ascorbate peroxidase increased with the increase of PEG concentration. The cor-

relation analysis showed that PEG concentration was negatively correlated with various indexes of seed germination

and seedling growth, and positively correlated with various indexes of seedling physiology. In conclusion, the

drought resistance of Lythrumsalicaria is determined by multiple factors rather than a single factor.

Key words: Lythrumsalicaria;drought stress;seed germination;seedling growth;physiological characteristic



