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Table 1 Effects of different concentrations of AICI; treatment on the Germination vigor andGermination percentage

of perennialryegrass seeds with or without Salicylic acid (SA)

AICLHRE/ —SA(0 mmol-L. *) +SA(0. 5 mmol-LL ')
(mmol-L. ") REEHS % REEE % RS % KR/ %
0 97.0040. 02" 97.00=£0.02° 98.0040.01° 98.00+0.01°

0.2 97.50+0.01" 97.50=+0.01° 96.50+£0. 02° 96.50+0.01°
0.5 98.0040.01* 98.00+0. 02 98.00+0.01° 98.00+0.01°
1.0 99.00+0. 02 99.50+0. 02 95.5040. 02° 96.00+0. 02°
2.0 96.00+0. 02" 96.50+0. 02" 97.50+£0. 04* 98.50+0. 04°
5.0 97.0040. 02" 97.50+0.02° 92.50+0.01° 94.50+0.01°
10.0 93.5040.01" 95.50+0.01° 64.00+0.01" 78.00+0.01"
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Fig. 1 Effects of different concentrations of AICI; treatment

on the bud lengthof perennialryegrass seeds with or

without SA
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Fig. 2 Effects of different concentrations of AICI; treatment
on the root lengthof perennialryegrass seeds with

or without SA
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Fig.3 [Effects of different concentrations of AICI; treatment

on the peroxidase (POD) activityof perennialryegrass

seeds with or without SA
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Fig. 4 Effects of different concentrations of AICI; treatment

on the catalase (CAT) activityof perennialryegrass

seeds with or without SA
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Fig. 5 Effects of different concentrations of AICI; treatment
on the superoxide dismutase (SOD) activityof perennialrye-

grass seeds with or without SA
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Table 2 Effects of different concentrations of AICI, SA treatment and on the correlation coefficient
matrix of perennialryegrass seeds
| i W EALER AL L
K AR A o b7 Lﬂﬁf% Liﬁf% ﬂﬁ%fﬁw@g 5 338 MKk ¥k
I S Ak 4 it 1 1
Jo LAk S I —0.505" 1
Can TR A Al S R 3 0.723" —0.241 1
R 0.079 0.173 0.311 1
A 0.520" 0.114 0.734" 0. 386" 1
FR 0.647" —0.547" 0. 746" 0.268 0.672" 1
I S Ak 0t 1
ik S A U —0.285 1
A JEE S Wy i A S 0.212 0.368 1
R IR 0.116 0.156 0.544" 1
G:E 0.212 0. 468 0.772" 0.648" 1
FR 0.304 0.187 0.702" 0.847" 0.821" 1

RN AE 0. 05 K- I i 3 M ¢, + 2R AE 0. 01 /K - (. 35 41 56
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PR BFE R B, SRR AICL AR BER A 32 W b1
POD {if P e B J5 7+ B #E 2 B T2 % 0. 2 mmol/
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5). VA g5 RAL W F H, BARK A R X A2 B R 7 1
52 IR s AR IR R, (H K A R 12 Fh A BE A% 12 5 1
F B R SOD & ¥, X 5 87 A AH ¢ 0 5% 5 A —
B CAT I MR AE 52 B8R W0 5 K IR 32 =
{FL B 25 0 ViR B 1) 48 0 A T B HE I 2 T CAT X
BB 0L 1 BN B SR A IRV B AL SR AR B S R 1
TPk BT TS BE A S R — 2B T P U IR
s A PRl > R 0. 5 mmol/L K 1 R 12 M5
AR E AICLA# S, CAT I M SRR 2



142 GRASSLAND AND TURF (2023)

Vol. 43 No. 5

G108 T B R B, 7E AICL R BEAR T 0. 2 mmol/L A 3
WS Tk R AL, 2 AICL Y B & i bt I
WHPEER T KRR R A2 (B 4) o LA &5 B3 W AE
BAR AICL ¥ B AL FE R, 0. 5 mmol/L 7K ¥ iR 12 it fiE 1%
PR Z AR BERR T CATEM:  HREE AICL A1
WY b TE R T B CAT & i B 42 7T BE 8 3 B8
PR I 7K Ay T 3 o O S BB AT 8 8 CAT 06 o |, 3 T
MM

4 Hi

BRI 38 23 0 22 AT A TR A R R ARG RN ZE R 1Y
K J1 H 0.5 mmo/L /K A% R ¥ 7 5 I AN BE A XU 2% filk
R UM 360 X R S e o i 2 v B A i, K
Wiz fhd Z 4R 4 R A B b5 SOD .CAT . POD {5 1%
)2 23 ;0.5 mmo/L /K R Rl 3 38 1 2 4R )
R A R B9 POD 36 o |, (HIF K B9 38 SOD
FCAT W1k

Bk

(1] BRAERRI,SkLrs, ImeLr, 5 . 400 an X B 22 RiaR R P Ak
il % P R D O IO S S AR AR B A [T). e R,
2012,43(2) :391— 395.

(2] WRARW,SRL0EE, FIWELT, 45 . 40 i X B 22 b 1 1 J2
gy A KR s [T, K B AR 4R BF 5, 2011, 18 (4) -
207—210.

[3] FEHaH, £ FSEF .. KILH B 1961— 2000 4F 78 &
A AL R R AR [T, M AR Ak BIF 5T BE R L 2005 (3) -
99—105.

(4] ZRE R, X MM, XS T | 46 . 40 Wt Xt 4 000 2 & R 4
PRS2 [T]. M ER L 2015,48(9) 19— 13+ 26.

(5] HETHME, fRR 1, 224 . B8 30 X I 32 AR 3R Jent A 2
A AR AR bR 52 m [T]. VL 98 Rk B 24, 2015, 43 (12)
107—109.

(6] T2 BRI, AEMN AR 55 . BRI 38 X6 2K R i 4 23 R o
I [T]. R AR, 2016,52(4) :461—470.

[7] Wang Y P, Dong W, Zhang X, ez al. Effects of salicy lic
acid on seed germination and physiological character so
fecauli flower seedling under stress [J]. Acta Prataculturae
Sinica,2012,21(1):213—219.

(8] Wi, IBEL, T 4 . /K A% MR 76 A8 0 7 4 1 7 B4R H 6
Gt [T]. h E R, 2010,26(15) : 207 —214.

(9] A b &, B 28k . /KA R 18 i Ak P %o 2 22 5 T )

[11]

[13]

[15]

[18]

[19]

[20]

[22]

[23]

[24]

[25]

K B Hy AT VE R R [T ] RElL Bh A, 2011, 28(4)
582—585.

L S = BN N N S 771 O 2 R A E
Wi e B4l B AR BRRRPE RS2 M [T, Bk 24 4R, 2015,
24(7):97—105.

RS 00 R IRIBET A5 AR K A R 4 B R BOR
DU BEH A7 5 5 BUW 25 R PR1 AT NPRI B9 3R 35 9 52
m[J]. BB, 2019,36(5) :1249— 1254,

Ma B Y. Research advances in stress physiological adap-
tation of perennial ryegrass[J]. Journal of Biology, 2010
(2):58—61.

T3 HLER L AUKEL A AR AR L iR T R R = A2 4R
Az T R I AR R AR B R AR A [T ],
k224, 2009, 18(1) : 25— 31.

EH WL REORE | R 3 X 2 A R AR AR Y
M1, Bl AR, 2016,25(8) - 81— 90.

R A A A T O B A R A 42 4 5 S T B
[D]. 2290 22 M K2, 2019,

I PR R R0 6 R R A AR K B AR A R e
[T, Bk R4 ,2018,35(11) : 2584 —2592.

G, T WU A 2 AR AR R A BEXS P Cd A Y
Wi N K R 4 BE 1 5T [T]. Rk 2 4R, 2016, 25 (1) -
153—162.

WL, R W, % Zn Cd Ph— K A 75 Yt B
2 FAR G W) BRBE Zn CAIE M [T]. FERks:,
2007(9) :2089—2095.

B , 5K 3055 Boli 45 S Xt 2 AR R A K
A2 [T]. RS R P, 2017,37(6) :48—56.
Foy C D. Plant adaptation to acid, aluminum — toxic soil
[J]. Communications in Soil science and Plant Analysis,
1988,19:957—987.

Horst W J. The role of the apoplast in aluminum toxicity
and resistance of higher plants[J]. Journal of Plant Nutri-
tion and Soil Science,1995,158:419—428.

Kochian L V. Cellular mechanisms of aluminum toxicity
and resistance in plants [J]. Annual Review of Plant
Physiol, 1995,46:237— 260.

AR 2 AN IR K A7 R X G 30 e S AR Y B TR
(D], W HIE R - N5l e K%, 2019,

EER /Y NSRS A 210 B RN 1P 700 B
A3 Rt s ZAOL SR m [T]. RO S R, 2021,
41(6):88—97.

Borsanio, Valpuest V, Botella M A. Evidence for a role



F43E HLS5M BOE 5 B 2023 4F 143

of Salicylic acid in the oxidative damage generated by IS [T, 2 2K1EY) 4R ,2009,29(3) : 514—517.
NaCl and osmotic stress in Arabidopsis seedlings [J]. [27] skt . RE XM m R A HFFE (D], AT s
Plant Physiology,2001,126(3):1024—1030. K, 2008.

[26]  ZEWE. BVER W0 0T /N 22 4y - 4P T 41 e o — R 5 1k

Effects of salicylic acid seed soaking on seed germi-
nation of Lolium perenne under different
aluminum stress

CHEN Qian-wei, SONG Xin

(Key Laboratory of Regulation of Crop Growth and Development in Jiangxi Province / College of Life Science and
Resources and Environment, Yichun University, Yichun 336000, China)

Abstract: [ Objective] The study is carried out to investigate the effects of salicylic acid seed soaking on seed
germination of Lolium perenne under different aluminum stress. [ Method] The seeds of perennial ryegrass (Lolium
perenne ) 'Secale Cerale 70" were used as experimental materials and were divided into two groups.One group was
soaked without salicylic acid, and the other group was soaked with 0.5 mmol/L salicylic acid (SA).Seven AICI3 solu-
tions with different concentrations (0, 0.2, 0.5, 1.0, 2.0, 5.0, 10.0 mmol/L) were used to treat the seeds of the two
groups of ryegrass.[Result] The results showed as follows: 1) Germination potential and germination rate of seeds in
salicylic acid — free soaking group were not significantly affected by various concentrations of aluminum stress. When
AICI3 concentration reached 10.0 mmol/lL., seed germination and germination rate were significantly inhibited in 0.5
mmol/L salicylic acid soaking group.2) The seed bud length and root length of both groups decreased significantly
with the increase of AICI3 treatment concentration; 3) With the increase of Al stress concentration, the activities of
SOD,CAT and POD of perennial ryegrass seeds in salicylic acid free soaking group were inhibited.0.5 mmol/L sali-
cylic acid soaking increased POD activity of perennial ryegrass seeds under Al stress, but did not increase SOD and
CAT activities.[ Conclusion] Salicylic acid seed soaking could enhance POD activity of the antioxidant system of fe-
rennial wild ryegrass under aluminum stress, but the promotion effect on seed gerination was not significant.

Key words: aluminum stress;Lolium perenne;salicylic acid ;seed germination ; enzymatic activity



