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Effect of drought and saline stress on the growth and photosynthetic

characteristics of Mesembryanthemum crystallinum Linn.

LIAN Dongmei, LI Zhou, YAO Yunfa, ZHANG Shaoping, LIN Bizhen, HONG Jianji, LAI Zhengfeng
(Subtropical Agriculture Research Institute, Fujian Academy of Agricultural Sciences, Zhangzhou 363005, Fujian, China)

Abstract: In order to investigate the response and adaptability of growth and photosynthetic characteristics of Mesembry-
anthemum crystallinum Linn. under drought and salt stress, and to further reveal the mechanism of drought and salt tolerance
of M. crystallinum. The seedling of M. crystallinum was used as experimental material set up four treatment: contrast (CK:
60% maximum soil water holding capacity), moderate drought stress(D: 40% maximum soil water holding capacity), salt
stress (S: 60% maximum soil water holding capacity and soil salinity 0.6 %), dry salt co-stress (DS: 40 % of the soil
maximum water holding capacity and 0.6% salt content). The growth, physiological characteristics of M. crystallinum
were measured after 35 days, and the effects of drought and salt stress on M. crystallinum were analyzed. The results
indicated that the growth of M. crystallinum in treatment S was the best. The growth of M. crystallinum in treatment D
was the worst. Treatment D significantly increased MDA content in M. crystallinum leaves, leading to the largest degree
of membrane lipid oxidation. Treatment DS respectively significantly increased POD, CAT, APX and Pro contents.
Treatment S significantly increased P., T., G, C,, F\/F, F\/F., F./F, of M. crystallinum leaves, and increased photosynthetic
efficiency of M. crystallinum. There was no significant difference between treatment DS and CK in P,, F\/F.., F\/F,, F./F..
Single moderate drought stress inhibited the growth of M. crystallinum, and its normal physiological metabolism and
photosynthesis were seriously affected. Single appropriate amount of salt stress is more beneficial to the growth of M.
crystallinum, the interaction of drought and salt had little effect on the growth of M. crystallinum. Under NaCl,
drought-salt stress showed certain adaptability by adjusting antioxidant enzyme activity, osmotic regulatory substances
and photosynthetic efficiency to adapt to drought stress. Therefore, salt water should be properly poured in the planting of
M. crystallinum. The results of this experiment provide theoretical guidance for M. crystallinum planting.

Key words: Mesembryanthemum crystallinum; Drought stress; Salt stress; Drought-salt stress; Growth; Physiological

Character; Photosynthetic traits
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UK 3 (Mesembryanthemum crystallinum Linn.)
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400 mmol - L' NaCl "~ 5 5 A7 4 5 (1 if £ 1, He
EOHE TR, VKSR B B I R S DU IR AT
FAE W) BB KU FE B3 0 5 hn , BRI H
BEME AR sKlaus OB LRI RS MA T,
VKM G B AE RIS R N CAM I& 1%, T B
K PR 2 b sk 2D 7K 23 i 2K FF DR UEAE SR K | 358 5 35
PTG OL T B A . B AT, Mok SR R ia
THI (R BIF 9T 3 AR v A B — B A AR P A AR
AR O R PES E IR B B RSP T T
MR T 58 BAER KA KR E &G E R
(B F0 2 L ARTE o KSR & — P it K11 25 b 1)
AT PR AR SE , T AR 2 A & B, I AR
Bty E, B a g kA BT OKSE X 5 3R
18 B L, 0 e S OKCE P E B R . B
VKR4I 1 58 A Rk, SR FH 3R Joit 2 Rk a3, & gk
AT T 5 e A s s — RIS AR 3 IR R T A
ERE X UK AE K K B KOG E R R, DU N
VKCRITE AL R P2 HE R AR -

1 MR

1.1 w8

K BB VKSR AR A A B} 27 B I #hs R
VA FE TR AL, 8 T ED BEUK S o I Jo e K
HAHFCE D LR A R 2 =), ZE 5 pH E
57, AR & & (w, J5 [\ 44.9% , B i %5 &
337.6 mg - kg, AR E 660.6 mg kg, A H
8771 mg-kg'. FFAFE L &8 120 g, F/AKEN 100%
i 5e K & N 400 mL. i & B8 (Pro) A — &
(MDA) . it S Ak ¥ (POD) - i 48 AL & i (CAT) «
TR I 88 L 25 AL W i CAPXO i 7 & 1 I B b 5t
RHREREARAA .
1.2 Rt

R T 2021 4F 12 A EHE A RO RL 2B
By RO B 5T i 8 R SR A R AT . KRR T2
0.05% e 5H FR AT 75 20 min, VK M Be S0, 14 Fh 1
BT HRERFERZE 3 1O, EBHEK—
F g TR AR R B 1, B

K 26 °C/12 h, L8] 16 °C/12 h, ¥ J¥ 70%. X565
B 2 DT EIKF(60%F1 40%) F1 2 A £543 7KF- (0
F10.6%) (& 1), RIS B8 (60% 13 FF /K &, CK) .
5 e (40% HIERF K S, D) SR (60% 1+ 1%
FRKE,0.6% 35 &, S R ia (40% T35
FrKE,0.6% S &, DS) . T Riha S 24
AP 5L AT R 53 5 R ol 2 BE it g 0 ) g gt
7RIy LKV fi NaCl, jifi N\ B 4% 18 138 5 th &
0.6% 15 . 5K H e bR, B4~ 10
¥R, 3 WRE A, L 120 . KO EEHEH WET 133
=S HOEMAL, £ H ] 1/2 Hoagland & 77 W Ah 78 1
R4y, 85 FRUKEE 35 d, UK ] R A i 3t 47 4% T
FabRlliE -
1 RWET

il FRKE% E %
IE# K (CKD 60 0

+ 5 e (D) 40 0
ENSEIE)) 60 0.60
A (DS) 40 0.60

1.3 MZEFE

1.3.1  AKAGARN 2 HE R E K &R ; i
B AR RO 58 ZEAH 5 HL ST 5 35 R0 S50 6
JRfE. WAEENE 3 WELE . R t=Hh T H
/M b

1.3.2 A Igarme  EHUEK RO RS 3~4
0.1 g BT 508 PR ARG, 2 %3k 5l
7V AR AN AT WA G BETE C RS R LSSl
E I E ALY (PODD i E AL A (CAT) LR LR
i E AL Y CAPXO 2 R (Pro) « A — 1% (MDA)
OD 1. FFZ IR & Ul 0 Pt & % L B IR bR
B 3 IRER,

133 *th A& AR EAK M E  EEHEKEE
Tt R 3~4 i, A O A AE A
GFS-3000 M & 56 & AR A e Z 40 5 O Gl &
(PR ZE(T) VSILFE (GBI CO,
(CH o W 5E S8 Y 08:00—11:30, Il & e I BE
79 800 pmol - m” - s, Jit i A 500 pmol - s, CO;
W N 400 pmol -mol™ . AFALEE I 3 IREH .
134 ctATGERALKN T %k IUE K E
DA RRI Y N A A B R B o S v L 5 O L 4
(FluorPenFP 110/s) il 5& I v W 4% 3 9%t 2 % .
Wt SRR W8 w15 min S5
D5 B 46 752 6 CFLD 5 B LA ik b ol W s g5 oK 9%
I (Fo) AR A2 5% 5 (F) , I 1F 5% & 48 1T (photo-

- 119-



X B& B 5T

hOE R

364

system II, PSID [ 552 K & P2 8 (F/FD R OG A
T B (FJFD B AR50 M (FW/FD o I I 8]
08:00—11:30, B MabFE sz 3 IREH .
1.4 HUEAIE

K H DPS 7.05 @347 — R Z 58 ge it 434, K H
Microsoft Excel 2007 47 E 48 b B AN H/E B3R .

2GR

2.1 FEMEEIIKSFEEKBIZNT
TR A 5 E Tk AERK ERESR, &

2~3 WM, 5 CK AL, &b FE D S 2 0] T UK
M b A o &, AbFE DS S ] T UK B RE
AbEE S WE MG T UKSEM R, 8 CK 1 1.23
ERRERETE Sy N NG @ 15 e 1§ =
=, 7008 CK 1 1.67 {51415 5 A1 1.97 £ &4k
PR AR e b A TE R 2 . ULEHAREE S VKSR
Kt . TIET /K03 R OK SRR = PRI
I3 R HORT by b R o A, 6 ZERH | R R 5 A A
AR e LG 1R 5 e AN 5 3 5 R 33 R 43 K P R 3 R T K
SERRIIE 73 A% 5O H b 350 65 o i, o ik v 25 L

R2 TEMEPBIIKKREEKOF NG
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T R HE D T A E=SD, R FVECT R AN F/NG P RERR AR A ERAE 0.05 KT 257 23 A FRE PR FALELAE 0.01 /KT 25
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UK R 2 M RS st SR A A . S A B I
T UKSE Fr CAT 36 1%, 2 CK 1) 4.3 5. DS 4b#E
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ULHH D AL ERAE] T UKL S EH . S ALEE FU/F.
FJF,FolF, % CK 311 1.5%19.6%3.7% » 1% B
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DS &3 F/FoFJFFo/F, 5 CK Z 53 A 53, Ui ]

®7 TEMEBPEIIKKHFERRAESHBFND
pOgi F, Fy F, FJF, FJF, F./F,
CK 21 247.3£272.3 bB 62 475.0+432.1 bB 41 227.7+549.6 bB 0.66+0.005 abAB 1.94+0.05 bAB 2.94+0.05 abAB
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