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Effect of Ca(NO;), on phyecological characteristics in Casuarina equisetifolia

cutting seedlings under Na(ll stress

LIANG Jie, YAN Chong-Ling*, LI Yu-Hong, ZHANG Rui-Feng, ZHU Zhu  (Sckoo! of Life Science, Xiamen
University, 361005, China}. Acta Ecologica Sinica .2004,24(5):1073~1077.

Abstract: A regulation effect of calcium nitrate on clone seedlings of Casuarina equisetifolia under NaCl stress was made in
pots, with two NaCl concentrations of 10g, 20g NaCl/kgsoil and three Ca(NO;), concentrations of 0. 7g, 1. 4g, 2. 1g Ca*~ /kg
soil, and treatments with pure NaCl without Ca(NQC;), as control. Each pot was watered respectively with 1L corresponding
salt solution every 6 days. To avoid too high stress causing the death of seedlings. the salt of each treatment was added into
each pot in 30 days respertively. there were hive pots in each itreatment. The proline content, biomass, the activities of
superoxide dismutase (SOD) and peroxidase (POD) of the seedlings in different experiments were determined and calculated
after 60 days.

Under NaCl stress and regulation effect of calcium nitrate, the activities of cell defense enzymes. lipid peroxidation and
accumulation of osmolyte of Casuarina equiseti folia seedlings were analyzed and differences between treatments were compared,
The experimental results showed that under mid Na(l stress (10%; NaCl concentration) and calcium effect, the soluble protein
content raised slowly with the increasing of Ca®" concentration, the antioxidant enzymes activities of SOD,POD had similar
trend in the plants, both of them took a trend of increasing firstly then decreasing with the increasing of Ca®t concentration,
the highest activities appeared when Ca?" concentration was 0. 7g/kg in soil. At the same time, malondialdehyde (MDA}
content decreased firstly then increasing, showing the dissimilar trend to the activities of SOD and POI). But the MDA content
in the plants with regulation effect of Ca {(NO;); was lower than the control, which implied that the membrane lipid
peroxidation and oxidative injure lightened. Free proline accumulation with calcium treatment was higher than that of the

control (under 10%, NaCl treatment). To Casuarina equisetifolia seedling under high NaCl stress (10 %, NaCl concentration ),
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the proper Ca*" concentration was 0. 7g/kg soil.

The result showed there was no significant difference between treatments B (0. 7g. 1. 4g. 2. 1gCa®*" +20g NaCl/g soil} and
treatment A (0. 7g. 1. 4g. 2. 1gCa*" +10g NaCl/g soil). Compared with the seedlings under mid NaCl stress, the regulation
effect of Ca (NO;); on the Casuarina equisetifolia seedling under high NaCl stress (20 %, NaCl concentration ) was not
significant. All the physiological characteristics of seedling under high NaCl stress (10%; NaCl) were lower than those of mid
NaCl stress (20%; NaCl). The biomass and the activities of SOD, POD and free proline content of the plants under 20%. NaCl
treatments increased a little as the increasing of Ca(NOj3), concentration. Under Ca®* 1. 4g/kg treatment, activities of SOD and
POD were the highest, respectively. But when Ca?* concentration rose to 2- 1g/kg. the characteristics such as the biomass.
activities of SOD and POD and proline content were the lowest, and MDA content was increasing. It implied that the
antioxidative enzymes were damaged by high salt stress, so the process of scavenging oxygen free radicals was slower and
active oxygen was accumulated in cells.

All results indicated that proper Ca?* concentration could be selected to enhance the salt tolerance abilities of Casuarina
equisetifolia cutting seedlings, but a high Ca®' concentration would exacerbate salt stress and aggravate the damage of
Casuarina equisetifolia seedlings under NaCl stress,
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Table 1  Concentrations of NaCl and Calt treatments in the

experiments
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Fig. 1 Effect of Ca** on height of Casurina cutting seedlings under Fig. 2 Effect of Ca®* on soluble protein contents on Casuring
NaCl stress cutting seedlings under NaCl stress
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EAREN. ME 3T RiEEDEREEE NaCl BHET S5 B EAMBIEG PR RS & 540k, AR EHTE
B AR MDA F B8 7E Ca(NOD, YR N 4g/kg 0 8g/kg BY B W% . 40 0 B &Y 41 % ~56 % TRIBEEAEE S MDA
FHRLT -, RHBRS EABERE SRS M 12a/ke W AR & MDA SEX2BHAE. XRWHET L
HR G i 18 & TS R BT LR NaCl i XF AR FE 3 40 16 40 g B 45 ¥4 i 1 SRR AR B ER (B W8 LI A Ca(NO,),
HEHERXELEBRHER.

2-2.4 CalNO, 3 NaCl BHE T ABREIFEH SOD IEHMEE M 4 TH I ,SOD & #4835 MDA FEALED
R BE NaCl i KRB A+ SOD BB 848 F 0 B NaCl Bt F A RE B40 87 15 59 A BF 4 & 48 17 1 W% — i E.H
= Hh B I A KRR B KT T 440 R 6 465 4 R O 6 B AR K 41K, SOD AERLEBATRHARANBELEM LT EE. BRES
B T AR I P SOD IS AR IEAR KT . Wi4b7E o BF NaCl #38 T A BR 3 47 25 46 L B SOD SRR E KT E®

TRAHBATICIE N 0. 78Ca" /kg B SOD T4 F+ 5 87 45, SRS ST 25 & B8 488 0 7 R 006 33 40 338 B T FR AR FE AT BE o 45 h AL
e BB EGELNRE.



1076 g & F # 24 B
g 350
% 5[ —e— 10gNaCl g 30
Q . —#— 20gNaCl 250
E‘“ 30+ ﬁ E M0+
e 25K BE w
g. o B 150 -
220 oS
g 15| “ 5 100}
§ 10 R so| —® 10gNaCl —W— 20gNaCl
05 | 0 ! ) | |
é 0 ' ‘ ' | 0 0.7 14 2.1
0 0.7 1.4 21 Ca?* concentration
Ca?* concentration (g/kg) @ke)
B4 PHERX NaCl 8 T AKE SOD & R KW
3 T NaCl B8 MDA if _
A PRELRT NaCl Bl T A B E{]% & Fig. 4  Effect of Ca®t on SOD activities of Casurina cutting
Fig. 3  Effect of Ca®t an MDA contents of Casurina cutting

seedlings under NaCl stress
seediings under NaC] stress

2.2.5 Ca(NOs): 3 NaCl firiH T ABETE S POD EEeEm Hs FEBEABRTAKEYE POD EHEM Sy
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