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Abgract The changes in Ca* localization in the ledf cells of Garyota urens L. under chilling
dress were invedigated with calcium antinonate precipitate- el ectromicrosoopi c- cytochemica meth-
ods. When Garyota urensL. grew on the norma temperature , it was shown that the depodtsof cal-
cium antimonate being the indicator for Ca?* localization mainly concentrated within the vacuoles
and intercellular Paces and there was d 0 me ctt depodtsin cal wals. But when Garyota ure
ns L. was treated by the temperature of 2 for 48 h, the level of C&* increased in cytoplasm and
plasma membrane , but decreased in vacwles and intercellular gpaces condderably. At the same
time, the ultragructure of chloroplagts suffered from chilling : the membrane of chloroplasts had been
damaged , the layer of thylakoids was exiguous and unclear , the photosynthetic rate decreased evi-
dently. And when Garyota urensL . wastreated by the tenperatureof 2  for 120 h, the depostsof
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Ca®* mainly concentrated within the cytoplasm, nucleus and plasma membrane and there was a ©
ome Ca°* deposts in vacwles, and the ultragructure of me cells was smultaneoudy damaged
sverdy : Chloroplags sructure , vacuole membrane and nuclear membrane had been damaged fully ,
the dructure within the cdl had become unclear , and the cell only have regiration. Thusit can be
seen that there are me relations between the changesin C&£* distribution within the cell and plant
ool d- hardiness.
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Fig.1 The cdcium antinonate precipitatesin normd cdl. Sowing the cacium antinonate precipitates within inter-
cdlular gaces and vacwles( x 3 600) ; Fig.2 The utragructure of rormd cdl. Showing the chloroplag , garch
and vacwoles, and the chromatin mainly is heterochromeatin( x 4 800) ; Fig.3 The calcium antimonate precipitatesin
the cdl dter trestment with 2 for 48 h. Showing the cacium antinpnate precipitates were mainly in cytoplasm and
plasma membrane , but within the intercdlular gpaces and vacuoles was very few ( x 3 600) ; Fig.4 The cadium
antinonate precipitates in the cell dter treatment with 2 for 120 h. Sowing dnog dl the cacium antinonate pre-
cipitates were in the cytoplasm, nudeus and plasma membrane , and that there was d me Ca2* depodtsin vac-
wles ( x3600) ; Fig.5 The changesin cdl utragructure dter treatment with 2 for 48 h. Sowing the mem-
brane of chloroplasts had been damaged , the layer of thylakoid was exiguous and unclear ( x 3 600) ; Fig. 6 The
changes in cdl utragructure ter tretment with2  for 120 h. Showing the ultragructure was damaged severity : the
dructure of chloroplags, vacule membrane and nuclear membrane had been dameged fully , and the sructure within
the cell had been unclear ( x 4 800) .

. Oytoplagm; Is. Intercdlular gace; C. Chloroplag; N. Nucleus; Pm. Hasma membrane; Vm. Vacwle mem-
brane; V. Vacwle; Gv. Cdl wdl

Ca2+
2 120 h , )
( 4 ca*
cat
B N e SR
1o 1
' =R 2 108 §%
Q - NE
£ 5 - 88
, ( 5, % 3 ir 0.6 .g 3
12089 ok {04 §%
ﬁ% 3 L Pl
h , I £ Joz2 ¥ E
ot ]
s 4n 72 1 1 1 i1 1 3 0 &
RE| 0 1 2 3 4 5 i3
' (6 A RH Days (d)
2.3
7 (R) ()
7 : Fig.7 Changes in photosynthetic rate (Pr) and transiration rate

) (Tr) of Garyota urens L. seeding under low temperature sress



216 20
3
cat
H (ﬁ"‘ y
ct Ca’* (Jian et al ,2000) ,
/ : /
’ %+
%‘F H
, (Poovaiah
and Reddy , 1993 ; Bush, 1995) ct* ,
cat
, (Bush ,1995) , 48
h ct , ct ,
G‘i2+
t ( 1 1ATP ) ’ 1
(Monroy and Dhindsa, 1995 ,2000)
, , 48 h
120 h , ,
Ca2+ ’ Ca2+ , C’:l2+
2

; 2 120 h



2 : c2t 217

ca*
ctt
,1992. . : , T ) : , 395
, . , 2000. cEt . 27(4) :269
275
BorgersM , Thone FJ M, Xhonneux B J M, 1982. Locdizaion of caciumin red blood cdls. J Histochem Cytochem, 31:1109
1116

Bush D S, 1995. Cdcium regulation in plant cells and its role in dgnding. Annu Rev Plant Physid Md Bid , 46:95 122

JianL C, SunL H,LiJ H, 2000. Ca?*-homendas's differs between plant pecieswith different cold-tolerance at 4 chilling. Acta
Botanica Sinica, 42(4) :358 366

Kauss H, 1987. Sme apects of cacium dependent regulation in plant metabolisn. Ann Rev Plant Physid , 38: 47 72

Monroy A F, Dhindsa R S, 1995. Lowterrperature Sgnd transduction: induction of cold acclimetion gecific genesof dfdfa by ca-
cduma 25 . Pant Cdl, 7:321 331

PdtraJ P, 1996. Roledf caciumin plant regponsesto sreses: linking basc research to the solution of practica problems. Hort Sd-
ence, 31(1) : 51 57

Roovaiah B W, Reddy A SN, 1993. Cdcium and sgnd transduction in plant. Critical Rev Plant Sci, 12: 185 211

9 20 22

” ow ” u " ou

m_ MS ” u, ” u, S:)
” , 9

2004



