° ° AT A 75 201009, 114~ 117

T B/ A FE XFE BE K KEXE

( s 102206)

: AT AT BMRGEAMS F R AR, RN 2T KA FR REETAEPOMHE
Fiadet b £ 32 A AR T L, SR AV MARBEOT A ot 5 2T WE LR T e
IR T 6 B LA BT 24T e, (KR f 5 KoY 8 F 54 MDA 223412 ¥,
TEEERS 2L AL BT HROT ASY. b6 ROMARFT ERES 22 AEE MK
M BT E ST HE & K. SOD.CAT FHEIREIE & LA BT a4, L+ s &
EEMPE FTRE2 MR BCAT .SOD FHEEZ T HEC TR MAMET RCAT FHE
I ESHTFREF X A2 SOD EWE A REE,

’ ? b

.S682.1°9 ;A : 1001—0009(2010) 19—0114—04
, Carpet)- (S. auuticola cv. Praeger Robustum).
y ’ (Seduam spurium ) (S. gynrasegetum)- (S. kamts-
w, chaticum Subsp. Ellacombianum ). ¢ ’ (S.
, ) . spurium cv. Cocdneum. ). (S.sediforme) .
N ’ N ’ . (S.sexangulare) 9 )
N ’ . . , 2009
10 1.2
, N 3 2009 10 16 2010 1 20
12 i 9 1
, . , . . (MDA).
) . s SOD  CAT
CAM , ,
[3 , «
, » Gravatt DA ;
", e (MDA)
9 (TBA)
. (SOD) (NBT) ;
1 (CAT )
1.1 2
(Hy lotelephium erythrostictum ) . 2.1 9
(Seduam acre) . ’ (S. album cv. Coral 1 )
4 ,

H i'f%(]986’)9 _k-? [}\] %—#ﬁ%‘h‘%/\a EJﬁ\Tlfy Eﬁ%ﬁ@ ;‘7 12 1
R £ 54 5%,

8.7 mg/mL.
AT AI964), B T KA H% TR 5 A B H ’ e/ m
R TR R 4 H S R Kt R R B e (pxv200o 12 1 s
014207-076874).

:2010—06— 21
114



A7 @ 72 201009). 14~ 117 ° °

1 9 mg/ mL
/
2000 10 16 1 3 11 1 12 1 12 17 1230 2010 1 8 1 20
5.2+0.05 5.1+0.03 2.80.03 4.9£0.03 3.1£0.03 - - -
13.440.1 7.840.1 3.6140.1 6.3+0.5 4.7+0.3 - - -
3.120.01 1.140.01 0.9-£0.06 1.240.02 1. 140.08 - - -
6.2-0.07 5.140.1 3.32£0.02 4.710.04 3.9:£0.04 2.8+0.05 - -
¢ ? 10.440.09 6.110.03 7. 740.04 10.72£0.02 13.54+0.04 18.6 0. 1 - -
¢ ’ 5.840.06 2.940.02 6.840.07 7.610.04 11.540.04 13.740.01 - -
7.740.03 8.1£0.01 5.640.01 6.940.03 10. 840.07 14.140.2 36.8 0.6 13.6+0.06
9.7140.7 7.540.4 7.3+1.03 8.340.02 11.740.05 15.340.2 25.140.3 16.4-0.07
9.5140.3 7.440.3 8.140.3 9.340.07 13.940.05 16.440. 1 22.610.8 17.7£0.04
8 ) ) 9.3 mg/ L.
s 29.1mg/ml., 1 20 2.2 MDA
. 3 ) 9 MDA
2 , 9 o f ’ MDA
N : : MDA
’ D 1 1 3 18 2 rumol/ 2
, 11 3 S4mgL 12 1 2 1 287tmol/g
2 9 me/ L,
/
2000 10 16 1m1 3 11 1 2 1 2 17 1230 2010 1 8 1 20
0.32£0.03 0.340.05 0.6-£0.06 0.840.04 0.92£0.04 - - -
5.9140.4 1.240.2 1.940.1 1.140.06 1.340.03 - - -
0.7140.1 0.840.1 0.6740.08 0.974-0.06 1. 140.01 - - -
0.610.2 0.340.2 0.540.1 1.9+0.5 0.7-+0.03 0.6+0.02 - -
¢ ’ 6.9140.4 5.440.3 6.7+1.1 9.3+0.9 8.7+1.7 6.5+£1.9 - -
¢ ’ 0.4£0.06 0.540.2 0.20.08 0.6+0.2 0.9£0.04 1.4+0.2 - -
0.940.3 0.20.09 0.3140.1 0.6=0.02 0.72£0.01 0.8+0.3 1.8+0.4 0.80.03
0.5£0.02 0.50.07 0.72£0.01 0.8+0.2 0.7£0.09 0.7£0.05 0.6-£0.07 1.240.3
0.6£0.04 1.940.2 2.9£0.09 1.1+0.3 2.3+0.2 1.240.1 2.32£0.06 1.8+0.7
3 MDA Pmol * g1
/
2000 10 16 11 3 11 11 12 1 2 17 12 30 2010 1 8 1 20
0.9140.1 1.8140.3 5.140.2 5.5+0.1 3.4+0.4 - - -
5.9140.5 1.640.1 3.610.4 4.910.1 3.6+0.3 - - -
3.540.9 0.170.01 1.340.2 1.940.05 1.540.2 - - -
1.140.3 0.240.1 1.140.1 0.4=+0.07 1.6+0.1 1.5+0.1 - -
¢ ’ 20.9+0.7 18.2+0.4 23.9+0.4 28.7+0.9 27.4+1.1 20.8 0.7 - -
¢ ’ 1.610.6 0.740.2 1.140.1 2.4+0.2 1.7£0.2 2.240.1 - -
0.940.3 1.140.1 2.140.3 2.3+0.1 1.81+0.1 1.6+0.1 2.9£0.04 1.4+0.05
2.740.3 6.140.7 7.940.1 1.94+0.3 1.94+0.07 1.6+0.02 4.4+0.1 1.3+0.06
2.740.4 4.140.2 7.141.0 3.8+0.4 4.240.1 6.6+0.1 7.1+0.4 8.14+0.1
2.3 .
4 ) N N 2.4 SOD.CAT
. ¢ ’ 6.7 , » SOD.CAT
) 2 1 .° s ‘ ’
’ . . 2 CAT.SOD
, ,0D  CAT 241.4.1711.1 U/ g,
1 11 12 30 . 5 »9 77.5.28.5 U/ g CAT
. ) SOD .
12 17 .

115



AT A 75 201009, 114~ 117

4 9 /g
/ 2009 10 16 1 3 111 12 1 12 17 1230 2010 1 8 1 2
4.1+1.6 6.9+1.4 14.9+1.8 27.9+1.1 22.9+1.0 - -
3.440.7 5.140.8 8.710.6 17.2+1.4 5.940.1 — -
7.141.1 1.8£1.3 13.610.8 16.11+0.6 5.1+0.1 - -
3.940.5 7.844.1 14.3+3.2 22.940.8 19.240.5 15.740.8 -
¢ ’ 4.741.3 15.1£2.9 27.4+3.4 59.5+7.0 42.446.0 36.249.7 -
¢ ’ 13.2+2.5 15.2+2.2 5.6+1.1 7.8+0.2 24.2+7.9 15.140. 1 -
5.6+1.3 11.9£1.3 13.7+0.2 12.1£+0.4 34.344.6 47.5+1.5 23.242.5 27.943.8
28.9+1.4 41.9+1.9 51.240.6 24.845.6 47.2+1.0 72.4+11.0 26.1+7.4 21.240.6
19.6+1.3 30.14+0.9 36.942.0 25.6+1.4 32.3+1.5 44.449.3 37.745.7 38.8 4.7
5 9 mg/ mL
/
2009 10 16 1 3 11 1 12 1 2 17 1230 2010 1 8 1 2
0. 470. 015 0.5+0.04 0.840.01 1.040. 081 1.140.063 - -
0. 610. 027 0. 610. 0006 0.7+0. 028 1.2740. 048 1.370.008 — -
0. 10. 003 0.140. 014 0. 10. 004 0.240.001 0.2740.002 - -
0. 1-0. 007 0. 140.0004 0. 1-0. 006 0.1+0.003 0.240.002 0. 14-0.0004 -
¢ ’ 0. 8-10. 016 0.940. 005 0.60.02 1.740.008 1.840.026 0.6+0.093 -
¢ ’ 0. 4-50. 005 0.570. 007 0.4-0. 015 0.8-0.0003 1. 12£0. 0007 0.3+0.004 —
0. 240. 003 0.370. 002 0.240. 003 0.2-0. 0007 0.4+0.005 0.3+0.004 0.4+0.02 0.370.01
1. 440. 133 3.240. 104 3.9+40. 178 0.740.015 2.140.01 1.740.025 1.2740.015 1.6+0.1
0. 340. 035 0.67+0. 023 0.67+0. 017 0.540.006 0.740.024 0.5+0.06 0.4740.01 0.4740.004
6 9 SOD Ug
/
2009 10 16 1 3 11 1 12 1 2 17 1230 2010 1 8 1 2
48.4+6.8 49.1+16.0 33.2+14.0 44.8+1.0 29.9+1.0 - -
51.1+11.0 102.5+23.0 101.8+24.0 85.310.5 62.1+1.6 - -
44.9+1.8 40.5+2.5 37.9+1.6 54.1+4.7 32.4+1.7 - -
32.9+16.0 29.342.4 85.916.0 164.7414.0 40.943.0 31.143.5 -
¢ ’ 105.24+18.0 164.2410.0 125.9+2.5 241.4+13.0 160.2+2.0 113.2+6.3 -
¢ ’ 78.2+13.0 75.219.0 108.37430.0 136.2+29.0 72.5142.2 14.518.6 —
203.9+31.0 217.2+34.0 246.6+45.0 188.9+37.0 122.1428.0 77.5+18.0 235.7 £10.0 92.2+15.0
61.4 +1.0 51.6+1.3 57.9+0.6 58.1E11.0 52.349.8 54.7+1.1 45.410.3 49.610.7
71.4 +.1 9.1+1.6 107.943.5 137.7+12.0 58. 743.4 62.612.3 123.1+12.0 183.9F12.0
7 9 CAT Ug
/ 2009 10 16 1 3 111 12 1 2 17 1230 2010 1 8 1 2
75.1+1.0 88.940.4 90.740.9 95.6+0.7 81.7+1.0 - -
83.8+3.5 86.840.1 79.710.4 86.54+3.8 81.4+1.0 - -
55.51+0.3 20.440.2 72.2+0.1 9%4.5+1.0 69.910.5 - -
37.61+0.5 44.610.3 41.2+0.1 41.5+0.2 42.6710.8 40.1+1.0 -
¢ ’ 135.8+4.4 110.8+1.1 76.610.8 171. 1+0.1 123.34+0.1 162. 1+3.1 -
¢ ? 43.840.2 43.440.2 32.4+1.5 66.1+0.1 42.940.1 27.941.0 -
95.8+0.1 100.140.2 62.8+0.9 138.2+1.7 118.5+0.2 100.7£0.6 97.8 10.2 81.6+1.3
61.8+1.0 141.9+1.1 154.5+3.2 70.9+1.8 166.6+2.6 98.140.2 105.9+2.8 79.410.5
44.8+1.0 71.7+1.0 80.9+7.8 114.7+0.2 45.340.1 108.5+0.8 103.8+1.9 100.7+0. 1
’
b ’ “ ’ b
. . 5 s . MDA
rea, . 9
MDA s ¢ ’
[7 . 8 ¢
’ 2~3 , ’ ’

116



A7 @ 72 201009). 14~ 117 ° °

. MDA , s
b
) 1 . . .20
(1. ., 2006( 1); §7- 9.
[2 (D)
’ . 2009.

, , [3 . .C4  CAM

(1 . . (. . 191 27(5): 331-336.

¢ ’ [4 Gravatt D A, Martin C E. Comparative ecophysiology of five spedes of
Sedum (Crassulaeae)under well watered and drought- stressed onditions| J] .

Oecologia 1992, 92(3). 532-541.

[3 , . [M].
H 2 ,2008.
, SOD | , , .o [J.
[ 2] , , 2009 32(3);19-24.
[ s , .5 0.
, 2009, 3(3):36-38.
9 MDA (g )
s 2 1. 2 2002(5); 58 59.
, CAT .SOD [9 . [D.
L 2004
4 [ 10] , . 1.
' ) [J- , 1997(2); 109-112.
[ 1] . , .
s o SOD [J. , 1985 11(1).:4857.
[ 12] . , .o
, R [J- , 2009 36(D); 81-86.
CAT ,

Changes of Physiological and Biochemistry Chracteristics
9 Varieties of Seduam during Autumn and Winter

WANG Qian LENG Ping-sheng, GUAN Xue lian, XUE Yuan HOU At juan
(College of Forestry and Landscape, Beijing University of Agriculture, Beijing 102206)

Abstract: To investigate the cold resistance of Seduam plants, the chlorophyll, anthocyanin. malondialdehyde (MDA ),
proline (Pro)and soluble protein contents as well as superoxide dismutase (SOD), catalase (CAT Jin leaf of 9 varieties of
Seduam during autumn and winter were determined. The results showed that with the drop in temperature from autumn
to winter, chlorophyll contents 9 varieties of Seduam decreased all time, or decreased at first and then increased and then
again decreased; but changes of the anthocyanin and malondialdehyde (MDA ) contents was not significant; SOD, CAT
activities first increased and then decreased. Free proline (Pro)and soluble protein contents of S. acre L. were higher
significantly than others. SOD and CAT activities of S. spurium cv. Coccineum and S. sexangulare L. were higher
significantly than others in all stage. At the same period, CAT activities of S.acre L.were higher significantly than
others, but its SOD activity was not significantly.

Key words: Seduam; natural drop in temperature; physiology and biochemistry; cold resistance
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