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PHYSIOLOGICAL ADAPTATION OF THE INVASIVE PLANT
SOLIDAGO CANADENSIS TO ENVIRONMENTS
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Abstract Exotic weeds have caused serious harm to crop production orchards lawns natural environments
and biodiversity in China. Studies on the physiological and ecological characteristics of newly introduced exotic
weeds are of practical significance in the predication of their potential distribution areas and their habitats.
Knowledge of the physiological response of exotic weeds in stressful environments is also useful in their integra-
tive management. Solidago canadensis a perennial plant originating from North America was introduced into
China as a horticultural plant in the 1970s. In east China Solidago canadensts is mainly distributed in the ar-
eas along the Shanghai-Nanjing and Shanghai-Hangzhou railways. Solidago canadensis has caused damage to
crops in dry fields impeded the recovery of vegetation in abandoned fields and was also recorded as one of
the most common weeds in suburbs of Shanghai. Therefore Solidago canadensis has become an invasive
weed. In order to understand the adaptive characteristics of Solidago canadensis to invasive environments and
predict its potential distributive regions physiological traits including the contents of free proline MDA and
soluble sugar POD activity and POD isozymogram under different stresses were determined. POD isozymes
were examined by polyacrylamide gel electrophoresis and their isozymograms were analyzed by using’ Image
Master to Lallab” software. The results show 1 MDA content of Solidago canadensis treated with 0.00

0.02 and 0.05 mol L~' NaCl solutions are 5.76 7.29 and 8.06 pmol g~' FW respectively —increasing with
the elevation of the concentration of NaCl in soil 2 MDA content of the individuals planted in loamy soils

sandy soils and clay soils is 2.46 3.25 and 3.96 pmol g~ ! FW respectively and their POD activity is 4. 12

3.40 and 3.04 A0D min™" g~' FW respectively that is to say the individuals planted in loamy sandy
soils have lower concentrations of MDA and higher activity of POD than those in clay soil 3 For the individu-
als planted under 5 C 25 °C and 38 °C  their soluble sugar content is 1.24% 1.09% and 0.61% respec-
tively  their free proline content is 53.80 15.00 and 116.12 g g~ ' FW respectively their POD activity is
2.80 2.70 and 2.18 20D min~" g~' FW respectively and their MDA content is 7.35 5.29 and 7.86
pmot g=!' FW respectively. Individuals grown 38 °C had higher concentrations of MDA  free proline and solu-
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ble sugar and lower POD activity 4 Compared with plants grown at 25 °C  the POD isozymogram of Solida-
go canadensts grown at 38 °C is obviously different while the isozymogram from plants grown at 5 °C is simi-
lar indicating that low temperature has little effect on Solidago canadensis. Based on the results above the
following conclusions could be drawn 1 The well-aerated slight acid soils with low NaCl concentration are
suitable for the growth of Solidago canadensis 2 higher temperatures are more harmful to Solidago canadensis
than low temperatures. It is possible for Solidago canadensis to spread in subtropical and temperate areas in
China. Additionally Solidago canadensis can easy build its clones through its root system.
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Table 1 Physical characteristics of the three types of soil
Gravel granule % Soil granule %
mm
, iy ) 0.5~ 0.25~ 0.05~ 0.01~ 0.005~ Physical sandy ~ Physical clay
Granle diameter = >10 - 3=10 1~3 1~0.5 055 “50s 0.0 0005 0.000 <O granle granule
Sandy soil  0.22 1.02 0.58 20.3 13.94  35.58 16.09 4.02 2.01 8.05 85.92 14.08
Loamy soil 0.18 0.96 1.14 3.10 6.23 25.89  25.30 12.15 17.21 10.12 60.52 39.48
Peat soil - - 1.66 3.88 3.86 3.52 22.81 15.12 20.73 30.84 33.67 66.33
1.2
5C 38 Image Master to Lallab
C 60 h 3
25 C 3
2
1999 2.1 pH
1.3 3
pH
2 2 pH = 10
3 1 pH=7 pH=4
0.1 mot L pH pH = 4
7.0 0.001 mot L™' EDTA 1% PVP-40 w/
v 2.0ml 1 =7  pH=10
12000 r min~! 20 min 1:1
pH
40% 1
pH=4~7
7.5% pH 8.9 2.5%
pH 6.7 12 1 SH=10 5y
70 pd 50 pd 6.0 g Trs 28.8 ¢ pH =
1,000 ml 10 4 pH=7 SH=4
120 V
200 V 3.5h
0.2 ecm 1999
2 pH 3
Table 2 Three physiological traits of Solidago canadensis treated with different pH solutions
pH Sienifi
Physiological traits 4 7 10 Plgneance
Proline pg g~! FW 129.5 2.02 131.3 1.35 138.2 5.20 F=593 p<0.05
MDA pmot g=! FW 5.17 0.20 5.30 0.24 6.48 0.84 F=5.68 p<0.05
POD AOD min~! ¢”!' FW 2.88 0.45 2.40 0.55 1.68 0.36 F=5.17 p<0.05
The data in the brackets are standard deviation 40D Light absorbency change at unit time 3
4 5 Fig.3 Fig.4 and Fig.5 are those same as
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2.2 NaCl
NaCl 2.4
3 3
NaCl
0 0.02 mot L' NaCl 5 5
0.05 mot L' NaCl 38 C
NaCl
2.3
2.5 POD
4 4 1 6 38 C
POD
R;0.094 R;0.276 R;0.431 R;0.467
R;0.369 R;0.39%4 38
C 5C
R; 0.415
11.0% ~ 12.50% 25% ~ 35% POD
5%C
3 NaCl MDA POD
Table 3 Contents of MAD and activity of POD of Solidago canadensis treated with NaCl solution of different concentrations
NaCl Treatments with NaCl mol L' Sienifi
Physiological traits 0.00 0.02 0.05 Significance
MDA pmolt g~! FW 5.76 0.66 7.29 0.65 8.06 0.29 F=13.15 p<0.01
POD AOD min-1 g~' FW 3.96 0.57 3.64 0.47 2.24 0.58 F=7.5T p<0.05
4 MDA POD
Table 4  Contents of MAD and activity of POD of Solidago canadensis planted in loamy clay and sandy soils
Soil types .
1 . - - - Significance
Physiological traits Loamy soil Clay soil Sandy soil
MDA pmot g~' FW 2.46 0.49 3.96 0.30 3.25 0.39 F=10.56 p<0.01
POD AO0D min~" g~' FW 4.12 0.43 3.04 0.38 3.40 0.14 F=791 p<0.05
5 4
Table 5 Four physiological traits in Solidago canadensis treated under 5 C 25 °C and 38 °C
C % POD MDA
Temperature Soluble sugar Proline pg g™' FW AOD min~! g7 FW pmot ¢! FW
5C 1.24 0.12 53.80 13.70 2.80 0.13 7.35 0.64
25 C 1.09 0.10 15.00 6.30 2.70 0.13 5.29 1.07
38 C 0.61 0.18 116.12 19.50 2.18 0.23 7.86 0.54
Significance F=17.87 p<0.01 F=38.57 p<0.01 F=11.52 p<0.01

F=9.04 p<0.05
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50 100 150 200 250 300 350 400 Table 6 POD isozyme R; values of Solidago canadensis treated
Bt Bands of isozyme under 38 C 25 C and 5 C
Isozyme R; values
§ 1204 Isozymic bands 38 C 25 °C 5 C
§ 38 C Lane 1 0.09%4 0.092
o 100 : Lane 2 0.107 0.131 0.143
M;; Lane 3 0.276 0.290
5 Lane 4 0.322 0.317 0.333
E‘s Lane 5 0.349 0.354
= Lane 6 0.369
.q: € .
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= J Lane 8 0.418
— i FaWolll
N ¥ i Y ¥ r ¥ ’ Lane 9 0.431 0.437
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Fig.1 POD isozymogram of Solidago canadensis treated
under 25 C 38 C and 5 C
1~11 No. of isozyme bands
6 Their R; values were listed in Table 6
5%C
3 38 C
5<C
Erigeron annuus
Ranunculus japonicus Lactuca indica
V . . B . . Chen, T. ( ), L. Z. An ( ), H. Y. Feng (
eronica Per&lca romus ]aponlcu& ), J H. Yang ( ) &X. L. Wang ( ) 2001.
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