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. Influences of temperature on physiological
indices of seven exotic weeds and
their adaptive significance
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( 1. College of Life and Environmental Sciences, Zhejiang Normal University ., Jinhua 321004, China; 2. College
of Life and Environmental Sciences, Shanghai Normal University, Shanghai 200062, China; 3. Weed
Research Laboratory . Nanjing Agricultural University, Nanjing 210095, China )

Abstract: Solidago canadensis .Conyza canadensis  Conyza bonarinsis , Aster sublatus , Erigeron annuus , Lan-
tana camara and Coreopsis lanceolata are seven exotic weeds from America. The concentrations of soluble
sugar, proline and malonaldehyde(MDA)as well as activity of POD of these seven weeds were tested under 5
‘C,25 °C and 38 C temperature respectively. The MDA changes of the exotic weeds indicated that their re-
sistance to high temperature of 38 ‘C ranked as Conyza bonarinsis .Conyza canadensis s Aster sublatus ,Solida-
go Canadensis , Lantana camara s Erigeron annuus and Coreopsis lanceolata , while those to low temperature of
5 C ranked as Conyza bonarinsis sConyza canadensis , Lantana camara , Erigeron annuus » Aster sublatus , Soli-
dago canadensis and Coreopsis lanceolata. The ecological adaptation significance of the changes of these four
physiological indices was also discussed.
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Table 1 Four physiological indices of seven exotic weeds in 5 °C, 25 °C and 38 °C
% Proline POD MDA
Weed species Treatment Soluble sugar % (pg.g! » Fw) (AOD + min! « g! « FW) (pmol - g~ ! « FW)
5°C 1.24(0.08) 53.80(6.19) 2.80(0.19) 7.35€0.27)
Solidago canadensis 25 °C 1.09¢0.01) 15.00(2. 1) 2.70€0.05) 5.29(0.10)
38 °C 0.61¢0.04) 116.12(13.68) 2.18(0.08) 7.86(0.28)
F=81.69 F=67.89 F=14.29 F=67.99
Significance P<<0.01 P<C0.01 P<0.01 P<<0.01
5°C 2.28(0.02) 15.50(2. 33) 2.54€0.17) 8.25(0.05)
Conyza canadensis 25 °C 1. 28(0.06) 14.40(5. 30) 2.12(0.26) 7.89(0.17)
38 °C 1. 56(0.04) 37.90(7.51) 1.76(0.27) 8.92(0.44)
F=284.62 F=38.24 F=5.54 F=8.05
Significance P<C0.01 P<0. 05 P<C0.05 P<0.05
5°C 1.3500.13) 18.80(0. 37) 5.07(0.33) 7.56(0.13)
Conyza bonarinsis 25 °C 0.40(0.14) 11.83(0. 14 4.00(1.20) 7.41€0.52)
38 °C 0.44¢0.01) 50.62(2. 64) 2.64(0.42) 6.63(0.14)
F=47.14 F=348.45 F=5.21 F=4.86
Significance P<C0.01 P<C0.01 P<C0. 05 P<0.05
5°C 0.87(0.14) 9.93(4.60) 1.35(0.13) 5.68(1.00)
Aster sublatus 25 °C 0.43(0.02) 9.90(3.43) 1.68(0.16) 4.60(0.33)
38 °C 0.41¢0.02) 52.35(9. 84) 1.26(0.06) 6.09(0.53)
F=20.96 F=27.12 F=1.26 F=2.59
Significance P<0.01 P<C0.01 P>0.05 P>0.05
5°C 1.94¢0.04) 13.09(2.83) 9.63(0.66) 9.50(1.92)
Erigeron annuus 25 °C 1.31¢0.12) 40.64(7.07) 10.12(2.09) 8.54(0.49)
38 °C 1.57(0.14) 106.16(7.49) 4.90(0. 64) 20.71(7.88)
F=16.381 F=105.49 F=9.35 F=4.16
Significance P<C0.01 P<C0.01 P<0. 05 P>0.05
5°C 2.49(0.21) 59.14(4.68) 5.07(0. 86) 15.69(0. 16)
Lantana camara 25 °C 0.63(0.01) 40.82(4.13) 2.67(0.06) 14.20(0. 95)
38 °C 1.42(0.06) 61.73(1.79) 2.29C0.0D) 25.35(0. 28)
F=117.28 F=18.40 F=14.41 F=219.41
Significance P<C0.01 P<0.01 P<C0.01 P<C0.01
5°C 1.16(0.07) 26.55(9.67) 6.07¢0.62) 6.3500.14)
Coreopsis lanceolata 25 °C 0.64(0.01) 23.99(2.12) 10.99(2.76) 4. 38(0.66)
38 °C 0.910. 28) 51.12(8.15) 14.96(0.51) 20.52(2.83)
F=5.13 F=8.19 F=14.42 F=54.72
Significance P<C0.05 P<C0. 05 P<C0.01 P<0.01

Note: The data in the brackets are standard deviation
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Table 2 Correlation coefficients among
b N
four physiological indices
b b ’
Soluble sugar Proline POD ’
Proline -0. 004 — — ’ ’ T~
POD 0.172 0. 249 — 8 o
MDA 0.342 0.509 * -0.021 ’
* a=0. 05 % : Significant correla- ° ’
tions at the level p<<0. 05 ,
. . ’ ° .
’ 7~10 ’ ’ °
3 5°C 38°C (%)
Table 3 Changes of physiological indices of the seven weed species in stress of 5 °C and 38 °C(%)
Weed species Temperature Soluble sugar Proline POD MDA
5°C 13.57 258.69 3.70 39.13
Solidago canadensis 38 °C -44.45 674.14 -19. 26 48.78
5°C 77.51 7.62 19. 81 4.48
Conyza canadensis 38 °C 22.26 163.13 —16. 98 13.01
5°C 235.66 58.90 32.50 2.01
Conyxa bonarinsis 38 °C 10.72 323.19 —34.00 —10.57
5°C 103. 26 0. 38 —25.00 23.63
Aster sublatus 38 °C —5.13 429. 06 —25.00 32.42
5°C 48.32 28.41 —50. 65 11. 26
Erigeron annuus 38 °C 20. 44 975. 46 —73.62 142.59
5°C 298.56 44. 88 98.53 10. 49
Lantana camara 38 °C 127.52 51.20 —16.18 78.52
5°C 82.16 10. 65 —37.72 45.10
Coreopsis lanceolata 38 °C 42.25 113.08 —41.15 368.91
100X (5 °C 38 °C 25 °C )/25 °C ()

Note: Data in the table are calculated as 100 X (physiological index values at 5 °C or 38 °C-physiological index values at 25 °C) /physiological
index values at 25 °C (%).
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