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Response of Defense Mechanisms in Plagiomnium acutum Under Cd Stress

LI Zhao-yang, CHEN Ling, WU Hao, GONG Shuang—jiao, YANG Sheng—xiang

(College of Biology and Environmental Science, Jishou University, Jishou 416000, China)

Abstract: A submersion experiment was conducted to clarify the effects of Cd stress on membrane, photosynthetic and antioxidant enzyme of
Plagiomnium acutum. P. acutum was exposed to four different Cd levels(0, 2, 5, 50 mg-L™). The results showed the following: (1)The obvi-
ous toxic symptoms appeared on P. acutum with the increase of Cd levels. P. acuium exhibited a relatively strong ability to accumulate Cd
from the solutions. The Cd concentrations in P. acutum were significantly positively correlated to the solution Cd (P<0.05).(2)The total
chlorophyll content of P. acutum significantly decreased with the increasing solution Cd, it was significant positively correlated to the content
of soluble protein(P<0.05).(3)Cd stress resulted the significantly higher contents of malondialdehyde (MDA ), soluble sugar and free proline
contents compared to the controls, with the significant positively correlation between the soluble sugar content and the MDA content. In con—
trast, the contents of soluble protein and the activity of catalase(CAT) decreased significantly with increasing solution Cd. Moreover, the ac—
tivities of superoxide dismutase(SOD ) and peroxidase(POD) exhibited a tendency of increase with increasing solution Cd. Of which, signifi—
cant negatively correlation exhibited between CAT and MDA (P<0.05 ), significant positive correlation between SOD and MDA (P<0.05), and
extreme positive correlation between POD and MDA (P<0.01). Therefore, Cd toxicity resulted inhibition or degradation of photosynthesis en—
zymes, lipid peroxidation and disorder of protein metabolism in P. acutum. P. acutum mitigated the Cd toxicity by increasing soluble sugar,
SOD and POD activities. However, the breakdown of the defense system in P. acutum resulted the cell apoptosis due to the loss of CAT activ—
ity. The soluble sugar, SOD and POD may be considered as sensitive biomarkers of Cd toxicity in P. acutum.
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Table 1 Effects of Cd stress on total chlorophyll contents and Cd

bioaccumulation in Plagiomnium acutum

Cd ¥ /mg-L?

Cd concentration

g E/mg g TW  Cd FREE/pg-g” DW
Total chlorophyll Cd concentration

0 1.56+0.02¢ 0+0a

2 1.18+0.12b 31.6+0.25a
5 0.56+0.02a 86.1+0.53b
50 0.52+0.01a 358.9+1.69¢

& A—FA TR A BEER(P0.05), T
Note: Different letters within a column mean difference significant at

0.05 levels, respectively. The same below.
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Figure 2 Effects of Cd stress on the contents of
malondialdehyde(MDA ) in Plagiomnium acutum
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Figure 1 The surficial damage in Plagiomnium acutum under Cd stress

5mg-L*
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Figure 3 Effects on of Cd stress on the contents of soluble sugar(A) and free proline(B) in Plagiomnium acutum
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Figure 4 Effects of Cd stress on the contents of soluble protein(A) , and the activities of SOD(B),POD(C) and CAT(D)

in Plagiomnium acutum
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