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Shading with growth, physiological indexes, biochemical indexes of

three ground-cover plants

XU Zhao-dan, LIN Xia-zhen, JIANG Ting

(School of Landscape Architecture, Zhejiang Forestry College, Lin’an 311300, Zhejiang, China)

Abstract: Changes in morphological indexes, chlorophyll mass fraction, malondialdehydel (MDA) molal
concentration and protective enzyme activities of Hosta x hybrida ‘So Sweet’, Aspidistra elatior ‘Puncta-
ta’, Speirantha gardenii with shading treatments of 50%, 75%, 90% and a control of 0% were studied us-
ing the subordination function method. Results showed that the morphological indexes of the three plants
were significantly higher (P<<0.05) than the control. Indexes of H. x hybrida ‘So Sweet’ were greatest with
75% shading, but the indexes of A. elatior ‘Punctata’ and S. gardenii were largest with 90% shading. The
mass fraction of chlorphyll a (Chl a) and chlorphyll b (Chl b) for shading treatments were significantly
higher(P<<0.05) than the control and the increased range of S. gardenii was biggest. Chl a/Chl b was signifi-
cantly lower (P<<0.05) than the control and the decreased range of S. gardenii was biggest. Malondialde-
hyde (MDA) molal concentration was significantly lower (P<<0.05) with shading treatments than the con-
trol. The changes of superoxide dismutase (SOD) activities of H. x hybrida ‘So Sweet’ decreased first and
then increased, while those of A. elatior ‘Punctata’ and S. gardenii gradually decreased. With increased
shading, changes in peroxidase (POD) activities of H. x hybrida ‘So Sweet’ and A. elatior ‘Punctata’ de-

creased to a certain degree and then increased. POD activities of S. gardenii decreased with 50% shading,
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but increased with 75% shading and then decreased. According to the subordination function method, shade
tolerance of the three plants was in the order: Speirantha gardenii>Aspidisira elatior ‘Punctata’ > Hosta x
hybrida ‘So Sweet’. [Ch, 3 fig. 3 tab. 22 ref.]

Key words: forest biology; ground-cover plants; shading; morphological indexes; physiological and bio-

chemical indexes; subordination function method
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Table 1 Effects of shading treatment on morphological indexes of three ground-cover plants
[ik7ES TG4 PR /% K fem 5 98 B /em I K 2 /em U
0 14.27 + 0.49 dD 2.83 +0.23 cC 591 +0.71 dD 233 +42cA
50 2337 £ 2.01 cC 471 + 0.33 bB 12.92 + 1.38 cC 254 + 4.2 heAB
FEI E L
75 28.75 = 1.59 bB 6.30 = 0.50 aA 17.30 + 1.01 bB 29.7 + 2.1 bB
90 25.24 £ 1.76 aA 6.26 = 0.70 aA 14.83 £ 1.92 cA 26.6 = 4.1 aB
0 60.28 + 4.29 bB 10.46 + 1.58 aA 20.92 + 2.59 bB 32+ 04 cC
50 68.15 + 6.74 aAB 11.40 = 1.61 aA 22.89 + 4.49 abAB 4.4 £ 0.6 bB
AL I i ek A 7R
75 68.97 + 9.43 aA 11.79 + 1.48 abA 23.16 + 4.44 abAB 5.1 £ 0.81 aAB
90 7291 £ 11.03 aA 12.01 + 2.04 bA 25.13 £ 4.17 aA 55+0.8aA
0 11.51 £ 0.54 cC 3.69 = 0.61 bB 0.51 + 0.08 aA 43 +0.5dD
50 14.83 + 1.28 bB 3.71 £ 0.36 bB 1.29 + 0.16 bB 5.7 £ 0.5¢C
1 HEAE
75 19.43 + 2.21 aA 3.88 + 0.65 bAB 1.67 £ 0.12 ¢C 6.5 + 0.5 bB
90 20.34 + 1.81 aA 4.27 + 0.40 aA 2.38 £ 0.15 dD 7.5 £ 0.5 aA
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Table 2 Effects of shading treatment on the photosynthesis pigment of leaves of three ground-cover plants
TP % G IR /% 4% a/(mg-g ™) M2k z b/(mgeg ™) BIFEEE/(mgg ™) 22 a/b

VAL SR = SR 0 0.818 + 0.012 dD 0.359 + 0.006 dD 1.177 £ 0.013 dD 2.277 + 0.035 aA
50 0.900 + 0.002 cC 0.405 = 0.077 cC 1.304 + 0.003 ¢C 2.224 + 0.031 aAB

75 1.168 = 0.006 hB 0.541 £ 0.111 bB 1.709 = 0.011 bB 2.156 £ 0.016 bB

90 1.304 = 0.020 aA 0.661 = 0.059 aA 1.966 = 0.041 aA 1.972 + 0.038 cC

AL - 1 0k 4 7R 0 1.053 + 0.040 dD 0.589 + 0.017 dD 1.641 + 0.059 dD 1.788 £ 0.011 aA

50 1.443 + 0.018 cC 0.840 = 0.019 cC 2.282 + 0.033 cC 1.719 + 0.034 bA

75 1.611 £ 0.011 bB 1.051 + 0.020 bB 2.662 + 0.018 bB 1.532 = 0.009 ¢B

90 1.774 £ 0.011 aA 1.572 + 0.009 aA 3.347 £ 0.093 aA 1.131 = 0.053 dC
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90 1.689 = 0.007 aA 1.170 = 0.035 aA 2.859 + 0.042 dC 1.445 £ 0.038 aA
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Figure 2 Effect of shading on SOD activities of the leaves of Figure 3 Effect of shading on POD activities of the leaves of
three ground-cover plants three ground-cover plants
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Table 3 Comprehensive appraisal of shading tolerance of three ground-cover plants
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