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Changes of oxidative stress and antioxidant enzyme activity of Mesembryanthe-
mum crystallinum Linnaeus in response to different concentrations of seawater
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7% B #:2017-03-21

EETE : T EF P FEAAFE4 TARBE (YESS20150167 ) ; 1 [
PUHF A B2 e e B 30 (1630012017009 ) 5 H [ #4HE A<
Ao B 2 BE A AR W B R BF Y BR B B B H
(1630052016011)

TEE RS R BUR(1992-) fr  ZERUZE R A L BFSEA: | BN it 80.00% and 100.00%, respectively) to analyze the
YIHEBFSE . (E-mail) 708992254@ qq.com growth pattern, oxidative stress and antioxidant enzyme ac-

BIES . Bt5 %, (E-mail ) Ishjz6@ 163.com tivity every 30 d. Compared with no seawater treatment,

Abstract: A pot experiment was conducted by trea-
ting Mesembryanthemum crystallinum L. with six concen-

trations of seawater (0, 20.00%, 40.00%, 60.00%,
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growth was not inhibited in the treatments with seawater concentrations less than 60% , the contents of H,0, and O, were

less than 10. 00 wmol/g and 0. 15 pwmol/g, and the contents of malondialdehyde (MDA) and relative electric conductivities

were less than 27. 00 pmol/mg and 53. 70%, respectively. At the same time, the activity of superoxide dismutase (SOD)

increased over growth period, and peroxidase ( POD) activity increased twice. The activity of catalase ( CAT) was less than

1. 00 U/g. The most obvious positive growth stimulation was observed in 20. 00% seawater treatment. When seawater con-

centration was more than 60.00% , positively related growth inhibition was observsed, which were shown as sharply in-

creased contents of H,0, and O, in M. crystallinum L., increased MDA and relative conductivities, and decreased activi-

ties of SOD and POD. CAT activity kept stable in 80. 00% seawater treatment, but increased sharply in 100. 00% treatment.

The results indicated that M. crystallinum L. could grow under whole seawater irrigation and 20. 00% concentration was the

optimum. When seawater concentration was more than 60. 00% , stress resistance decreased gradually. Sea water stress in-

duced oxidative stress.

Key words: Mesembryanthemum crystallinum Linnaeus; seawater stress; oxidative stress; antioxidant enzyme activity
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Table 1 The effect of seawater stress on the plant height of Mesembryanthemum crystallinum Lin
WK B (em)
7K e L
(%) 0d 30d 60 d 90 d 120 d 150 d
0 5.35+0.13a 8.60+0.23a 11.09+0.34¢ 13.11+0.12¢ 14.69+0.33¢ 15.40+0.13¢
20 5.36+0.16a 8.84+0.15a 14.93+1.06a 19.87+0.21a 23.13+0.40a 24.63+0.28a
40 5.34+0.15a 8.62+1.09a 13.09+0.11b 15.48+0.15b 17.16+0.22b 19.53+0.29b
60 5.33+0.17a 8.69+1.06a 10.86+0.36¢ 12.93+0.16¢ 14.47+0.35¢ 14.99+0.24d
80 5.25+0.13a 8.06+0.12b 9.23+1.09d 10.73+1.07d 11.75+0.12d 12.57+1.08e
100 5.46+0.13a 7.70+0.10¢ 8.80+0.20e 10.03+0.26e 10.56+0.03e 10.99+1.01f
[ S B8 I AN () /NG 5 1 3R A T) SR 8 AN [] i 7 9k J8E A B ] 22 e 25 (P<0.05)
F2 K KSR B
Table 2 The effect of seawater stress on the leaf length of M. crystallinum L.
K K (em)
g KW
(%) 0d 30d 60 d 90 d 120 d 150 d
0 2.37+0.20a 4.00+0.20a 5.50+0.30¢ 6.50+0.20c 6.60+0.26¢ 6.75+0.12¢
20 2.38+0.17a 4.20+0.10a 7.53+£0.25a 9.00+0.25a 9.33+0.23a 9.30+0.15a
40 2.36+0.08a 4.00+0.68a 6.00+0.20b 7.80+0.15b 8.00+0.20b 8.33+0.68b
60 2.35+0.19a 3.83+0.21a 5.40£0.10¢ 6.33+0.19¢ 6.50+0.10¢ 6.43+0.32¢
80 2.34£0.14a 3.80+0.10a 4.20+0.10d 4.80+0.03d 5.07+0.28d 5.32+0.11d
100 2.35+0.20a 3.70+0.03a 4.00+0.15d 4.30+0.20e 4.47+0.10e 4.57+0.08e
[F)FESHE 5 AN )N R 3R R AR TR b BRI HCT AN [R] 8 7K vk BE AL B 22 57 19 3% (P<0.05)
x3 BB KRR
Table 3 The effect of seawater stress on the leaf width of M. crystallinum L.
TEW K P M55 (em)
7KW L
(%) 0d 30d 60 d 90 d 120 d 150 d
0 0.97+0.12a 1.83+0.06b 2.65+0.09b 3.15+0.25¢ 3.22+0.38¢ 3.07+0.13¢
20 1.00£0.10a 2.07+0.12a 3.28+0.14a 4.81+0.36a 4.69+0.02a 4.66+0.10a
40 1.03+0.12a 1.90+0.18ab 3.14+0.24a 3.56+0.28b 3.55+0.09b 3.58+0.03b
60 1.10+0.20a 1.64+0.06¢ 2.56+0.27bc 2.93+0.06¢d 2.89+0.01d 2.93+0.06¢
80 0.93+0.15a 1.56+0.10¢ 2.18+0.32¢cd 2.67+0.13de 2.69+0.02de 2.76+0.10d
100 1.07+0.15a 1.54+0.07¢ 1.86+0.10d 2.45+0.09¢ 2.48+0.03e 2.45+0.09¢

R BCHE 5 AN [ /NG - RE R 7R AR [ b BRI A A [l 8 K e JEE AR B ) 22 e (2 3% (P<0.05)
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Table 4 The effect of seawater stress on the branching number of M. crystallinum L.

WK AN ST
7K e L
(%) 0d 30d 60 d 90 d 120 d 150 d
0 0+0 1.00+0ab 3.33+0.58b 4.00+0b 4.00+0b 4.00+0b
20 0+0 1.67+0.58a 4.00+0a 8.00+0a 8.00+0a 8.00+0a
40 0+0 1.33+0.58ab 4.00+0a 6.67+2.31a 8.00+0a 8.67x1.15a
60 0+0 0.67+0.58bc 3.00+0b 3.67+0.58b 4.33+0.58b 4.00+0b
80 0+0 0+0c 0+0c 0+0c 0+0c 0+0c
100 0+0 0+0c 0£0c 0+£0c 0+0c 0+0c

[F) 5B AN [l /N 5 B3 s A TR Ak BRSO AS (] K o B AR B ) 25 S 1 2% (P<0.05)

2.2 BKEMEXTKE H,0, 82 0, E=M M

K1 R, MUKSEAER T 0 H/NVFAET 60. 00%
K AL FE R R P H, 0, 2 8 fifi A BN i) ZiE K 52
JE R E T (AR B #4/8F 10.00
pmol/g. VKSEAE KT 60. 00% i 7K He 5 4b B R | A
P H,0, 7% 1 B A PR B) 28 K 22 R e 94 Ab
FHF] 90 d i, vK3EAE 100. 00% 3 /K # JE AL BE R H,
0, % 4 16.00 pwmol/g, J& 0 i /K ¥ J& b 3 1
238. 80% , th it & 5 T O M KR BE AL B

Kl 2 R, UKCETE/INT 25T 60. 009% 1 7K vk B 4k
PR RN O, 55 it A B A] SiE K 2 2 R R R T
B AAREAE L Y/ T 0. 15 pmol/g, VKEETER
T 60. 00% M 7/K A AL R IR O, B = AL BT 7]
FEA B R Lk 1 A, A E 90 d B, VKSR
100. 00% /KA FEALFE T 0, F 4 0. 23 pmol/g, &
0 7K HeBE AL IR 383. 33% , W 0 35 150 T 0 W /K e E
LbF
2.3 EKEMBXT K3 MDA & EFMMAMEREMERN
=1

B 3 W, 15/ T 45T 60. 00% 6 7K He 55 Ab 33
T, Bt A B[] SE 4 DK SRR ) MDA 5 5 728 AL A
2, BN F 2700 wmol/g, AL FEF] 90 d B, vKFEAE
20. 00% g 7K W& BE AL 31 4R 4 MDA & 5524 13. 08
wmol/g , W B E LT 0 M /KR AL, VKERIERTF
60. 00% 16 7K B 4B 1R /R P MDA 75 3 i A 34 B
[ S RF L a3, AR 90 d B, VKSETE
100. 00% ¥ /K ¥ J& 4b B MDA & & 4 50.52
pwmol/ g, & 0 V7K e FE AL FRLAY 244, 41% W 8 2 5 T
0 MK IR BEAbFE

K 4 B KCEER T 0 H/NTFSET 60. 00%if
IR BE AL BT, L R G HL S % o A B (] SiE

30.00

25.00

20.00

15.00

10.00
5.00
0

H,0, &4 (umol/g)

AR A ()

TEWE /K HR 7K IR JE20.00%;
B K KK 60.00%:;
W KRR IR EE100.00%

W TR 0

O JEE/K i3k EE40.00%;
B HEREK Pk 7 280.00%;
AN} R T BE R A () Ak B R T AN [ i 7K e JBE Ao 1) 22 S
BE(P<0.01),

Bl EkBMEXKE H,0,8 BRI

Fig.1 The effect of seawater stress on the H, O, content of M.

crystallinum L.
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Fig.2 The effect of seawater stress on the O content of M.

crystallinum L.
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Fig.3 The effect of seawater stress on the MDA content of M.

crystallinum L.
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Fig.4 The effect of seawater stress on relative conductivity in

the leaves of M. crystallinum L.
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Fig.5 The effect of seawater stress on the SOD activity of M.
crystallinum L.
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Fig.6 The effect of seawater stress on the POD activity of M.

crystallinum L.
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Fig.7 The effect of seawater stress on the CAT activity of M.

crystallinum L.
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