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Physiological and ecological characteristics of
Cyperus malaccensis to Cr’" stress
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(1. Guangxi Key Lab of Mangrove Conservation and Utilization s Beihai 536000, China; 2. Guangaxi Mangrove Research Center ,
Beihai 536000, China; 3. Shankou Mangrove Ecosystem Nature Reserve Administration . Beihai 536000, China )
Abstract: This study adopted a simulated experiment method by the means of planting Cyperus malaccensis in pots
in order to study the different concentrations of Cr"" stress effects on the plant eco-physiological characteristics and its
resistance to the stress,aiming to obtain the species’s toxicity mechanisms as well as its resistance to the metal,so as
to provide reference to the pollution ecology of salt marsh plants. The results were as follows: (1) The biomass was
inhibited drastically as the stress increased; (2) The contents of chlorophyll and the ratio of chlorophyll a and chloro-
phyll b reduced obviously,and there were obviously negative effects to net photosynthesis rate(Pn) , intercellular CO,
concentration(Ci) , transpiration rate(Tr)and stoma conductivity(Gs); (3) The root vigor was inhibited significantly
under Cr®" stress; (4)The activity of CAT under Cr®" stress were lower than the control group (except the concen-
trations of 50 mg * L"), the activity of SOD decreased, but the activity of POD increased all the time. The contents
of MDA, proline and cytomembrane permeability increased obviously with the increasing of Cr’" concentrations.
Therefore, it highlighted that the Cr’" stresses could mangle the cytomembrane system,the structures and functions

of the major organelles of tea plant.
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Table 1

sprouting rate and mortality rate of C. malaccensis

Effects of different Cr’" concentrations on the

% Concentration 0 _ _ _
(mg+ L") (CK) 0.5 S5 10 50 100 200 500

R 50 50 50 50 50 50 50 50
Total (plant)

T T A 20 17 18 27 21 23 21 22
Sprouting (plant)

HEE OO 40 34 36 54 42 46 42 44
Sprouting rate

T H — = — 2 3 5 8§ 14
Mortality (plant)

TR (V) 2.60 4.22 6.84 11.27 19.44

Mortality rate

2.2 Crt BB ST E X S RIS
2.2.1 Cr"" mhiastet G E S0 Hm R 3 WAL,
Cr'" Wril T L3S Ka bHfla+ b o &6 Rf Kk

K2 AEAREC MNTEEKNFIN
Table 2 Effects of different Cr’" concentrations on

seedling growth of C. malaccensis

W ms obmd SR T g
Concentration Height  Leaf area lotall fresh Iota.l dry Resistance
(mg+ L") (cm) (mm*) weight weight index
(g/pot)  (g/pot)
0(CK) 150.40a 3 699.60b  254.29a 83.19a —
0.5 153.70a 3 764.40a  235.24c¢ 73.17b 0.88
5 150.77a 3 526.40c  244.69b 70.78¢ 0.90
10 153.30a 3 475.80d  204.18d 61.84d 0.71
50 125.29b 2 882.60e  190.11e 64.74e 0.81
100 121.29b 2 795.19f  183.95f 59.26f 0.69
200 112.47¢ 2 627.60g 144.56g  55.83g 0.60
500 82.96d 2 090.40h 95.58h 47.13h 0.47

TE RIS SO BRI 1 22 5 35 K (P<C0.05) . T I,
Note: Different letters indicate significantly differences at P<20.05 level respec-

tively. The same below.
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-0.849" ", I FEN B E A, MR at
b 7E = W BE (200,500 mg « L) 38 F F& & 43 51 ik
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(Tr) W BE Ce Wk B2 /Y 38 i #a T F B (re, =
0.895" " ,r,=0.918" " ,r=0.841"), {H Ci fE1K
WEC0.5,5 mg « LD XS, SAEIMEHZIH
R R SZ A A B 1
23Cr EMTEERRENNEZ M
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Table 3 Effects of stress Cr’" on chlorophyll content in C. malaccensis leaves
e i MR a Pt BHR b VIR BHR atb Febi
. . . Declining rate . Declining rate . . Declining rate M2 % a/b
Concentration Chl a N Chl b N Chl a+Chl b N . .
(mg* L) (mg* g contrast to CK (mg -+ g") contrast to CK (mg -+ g contrast to CK~ Chl a /Chl b
(%) (%) (%)
0 (CK) 1.22a — 0.4a — 1.62a — 3.05a
0.5 1.09b 10.66 0.38a 5.00 1.47b 9.26 2.87b
5 1.02bc 16.39 0.35b 12.50 1.37¢ 15.43 2.91b
10 1.00bc 18.03 0.35b 12.50 1.35¢ 16.67 2.86b
50 0.97¢ 20.49 0.34b 15.00 1.31d 19.14 2.85b
100 0.95¢ 22.13 0.33b 17.50 1.28d 20.99 2.88b
200 0.85d 30.33 0.34b 15.00 1.19e 26.54 2.50c
500 0.72¢ 40.98 0.31c 22.50 1.03f 36.42 2.32¢
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Table 4 Effects of Cr’" stress on photosynthesis

in C. malaccensis leaves
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. L! P 1 CO, Gs . . .
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5 8.49b 81.30b 1.87b 232.40ab
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Fig. 1 Effects of different concentrations of Cr®

on root vigor of Cyperus malaccensis
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Fig. 2 Effects of different concentrations of Cr®"
on CAT ,POD and SOD of C. malaccensis
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Fig. 3 Effects of different concentrations of Cr’"
on MDA ,CMP and Pro of C. malaccensis
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