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Abstract ; Organelle structures are the basis of cell function, playing an essential role in the integrity of tissues and
organs as well as the physiological and biochemical functions of the organism. Transmission electron microscopy
was used to observe the toxic effects of mercury on the ultrastructure of mesophyll cells of Syntrichia caninervis.
The results are as follows: (1) As the concentration of mercury reaching 20 mmol-L™", the ultrastructure of the or-
ganelles of Syntrichia caninervis changed slightly, regarded as the critical concentration of the stress; (2) When the

concentration of mercury was between 30 ~40 mmol -L™", the color of the cell wall deepened, and its structure
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blurred partially, showing signs of plasmolysis; vacuoles appeared to be vacuolated; chloroplast was obviously

swollen, and its membrane was wrinkled and deformed; while the basal granules and the matrix lamella were

blurred, the nucleus was blurred severely; (3) While the concentration of mercury arrived at 50 ~60 mmol-L™', the

cell wall plasmolyed significantly; chloroplast swelled severly, with its membrane destructed; its thylakoids, basal

granules and matrix sheets disappeared completely; nucleus disintegrated and nucleoli vanished. It is indicated that

Syntrichia caninervis can protect the organism from damage at low concentrations of mercury (less than 20 mmol-

L"), suggesting that Syntrichia caninervis has the ability to resist metal stress to some degree. However, if the con-

centration of mercury exceeds the threshold of 20 mmol-L™', mercury stress damage will occur, and with the in-

crease of mercury concentration, the stress poisoning effect is intensified.

Keywords: Syntrichia caninervis, mercury stress; biological soil crusts; ultrastructure
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Fig. 1

The survival rate of Syntrichia caninervis under the Hg stress
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2 [ Hg RE T FREE W 45 K A EE MR ATz TN
TE: A0 Al 10 mmol- L™ R T, 40 A A TE W , R & A 254k 5 B. 20 mmol - L™ FRHREE T, 4 &5 tH US43 5 C. 30 mmol- L™ SRIKIE T,
A O B E R A RE B D. 40 mmol- L™ SR , A0 ABTRE 43 B BLGUINJR E. 50 A1 60 mmol- L™ FRWKEET , BiAE> B IR B,
21K s F. 40 mmol - L™ SRR EE R | WA i B HE IR , 25 AL B G INIE 5 G. 50 1 60 mmol - L™ SRR T, -4 A Ak ™ S5 2 1
LA R BLZ s H. 40 mmol - L™ SRV, AWMU R BE IR , 25V A I IR s L. 50 160 mmol - L™ SRR T, 4™ i 25 i Ak
PSR, AL BN R LR . M FTRERIR , CB KR A EE , Chl FRMH4riA , ¢ SRR I R0RL N 7R 4 A%, CY FR A
Fig. 2 Changes of the cell wall, chloroplasts and nuclei of Syntrichia caninervis at different concentrations of Hg
Note: Fig.A. 0 and 10 mmol-L~' Hg, the normal physiological state of cell structures; Fig.B. 20 mmol-L™' Hg,
the slight changes of cell structures than the normal; Fig.C. 30 mmol-L™" Hg, the observed damage of cell structures than the normal;
Fig.D. 40 mmol-L™" Hg, cytoplasmic wall separation was intensified; Fig.E. 50 and 60 mmol-L™" Hg, cytoplasmic wall separation
was more significant, and the cell structure was fuzzy; Fig. F. 40 mmol-L™' Hg, the degree of chloroplast damage was aggravated,
and the vacuolization was aggravated; Fig.G. 50 and 60 mmol-L™" Hg, the vacuolization of chloroplast was serious and even the
disintegration of chloroplasts occurred; Fig.H. 40 mmol-L™" Hg, the degree of nuclei damage was aggravated, and the vacuolization
was aggravated; Fig.L. 50 and 60 mmol-L™" Hg, the vacuolization of the nuclei was serious or the nuclei was even completely
disintegrated, resulting in cytoplasm overflow. M stands for mitochondrial; CB stands for cytoderm;

Chl stands for chloroplast; ¢ stands for round granas; N stands for the nucleus; CY stands for cell membrane.
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