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Abstract: Taking no shading as the control, plant growth and physiological and biochemical characteristics of
annual Schima superba, Castanopsis sclerophylla, Pinus elliottii, Cinnamomum camphora, Liquidambar for-
mosana, Myrica rubra, Sapindus mukorossi and Cyclobalanopsis glauca were investigated under single-layer
membrane shade (30% of full illumination), two-layer membrane shade (55% of full illumination) and three-
layer membrane shade (80% of full illumination) in this study. The results showed that single-layer membrane
shadow made all tested plants grow stronger, including thick root neck and increasing number of fibrous roots.
The chlorophyll a/b values of C. camphora and M. rubra were the highest under single-layer or two-layer
membrane shadow. Meanwhile, chlorophyll a/b values of other species were higher under single-layer mem-
brane shadow than that of other treatments. In addition to intercellular CO, concentration, the changes of tran-
spiration rate, stomatal conductance, water use efficiency of the eight species container seedlings under differ-
ent treatments were positively correlated with the changes of net photosynthetic rate. It was also found that net
photosynthetic rates, transpiration rates, stomatal conductance and water usage efficiency of C. camphora and
M. rubra were higher under single- or two-layer membrane shadow than those of other treatments, while other
six species were higher under single-layer membrane shadow than those of control and other treatments. The
changes of the intercellular CO, concentration of containers leaves under different treatments were more com-
plex and the changes of eight species container seedlings under different treatments of photosynthesis were re-
lated to the effects of stomatal factor and non-stomatal factors. In the container, malondialdehyde contents of
leaves of C. camphora and M. rubra device were lower under single- or two-layer membrane shadow than
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those of control and other treatments; while malondialdehyde contents in container leaves of other six species
were the lowest. The enzyme activity of superoxide dismutase, catalase, peroxidase and glutathione content of
eight kinds of trees leaves in the container were extremly negatively correlated with the changes of malondialde-

hyde contents. Therefore, moderate summer shadow treatment could promote the growth of container seedlings.
Key words: container seedling; light shading; growth; physiological and biochemical reactions
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Table I Changes of the morphological characteristics of different plants under shading

pEs Ab g Fki/em FRFUHL/mm A ZREL RIS/
NG CK 10.08 1.934 26.0 23.0 rpi
I 13.40 2.366" 27.2 29.2" gt
1 6317 1.388" 21.5 17.6" 7
11 452" 1.160" 204" 15.2° 7
T CK 12.90 1.810 11.2 474 rprd
I 13.00 2.460" 132 53.0 gt
1 6.66" 1.690" 16.2° 38.0" 7
11 6.34" 1.430” 14.0° 3127 7
A CK 25.20 2.018 124.0 27.4 i
I 30.45 4.138 197.2° 36.0° gt
1 26.64 2.966 123.5 27.8 —
11 17.24" 2202 87.2 20.4 =
Fr CK 39.00 4.820 28.6 50.4 —
I 51.31° 6.380 35.8 652 fEeH:
Il 49.93" 5.910° 332 64.0° fEeH:
11 36.52 4510 26.6 492 —
W CK 53.00 3.100 22.0 42.4 i
I 55.67 3.980 25.8 51.0° fEeH:
I 36.33 2910 21.6 35.2 —
11 18.577 2250 14.8 31.8" 7
Wttg CK 10.35 2.526 25.4 252 —
I 15.86" 3.266° 28.2 352" fEoH:
Il 15.60" 3.184° 26.0 328 fEoH:
11 774" 1.825° 20.8 21.2 — %
T#BT CK 45.42 4.012 115 90.5 —
I 66.22° 5.870 18.4° 1202 IR
1 54.00 4.880 14.6 95.4 —
11 31.12° 2.440” 9.2 72.0° 7
H XIER CK 22.32 2710 14.2 68.0 i
I 26.50 3.410° 16.8 89.8" gt
Il 18.57" 2.620" 13.4 62.4" — %
11 737" 1.930 12.4° 534" 7
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Table 2 Effects of shading treatments on the content of chlorophyll in leaves of different plants

M4 /g m”
il posi f4f Fa/b
4 Za 42D
P Nt CK 0.305+0.002 0.146+0.001 2.089+0.002
I 0.586+0.003" 0.237+0.002° 2.473+0.015
II 0.527+0.003° 0.266+0.002° 1.981+0.150
11 0.501+0.002° 0.304:0.002° 1.648+0.010"
T CK 0.361+0.001 0.133+0.001 2.714+0.010
I 0.560+0.001° 0.156:+0.001 3.590+£0.010
11 0.623+0.002" 0.159+0.001 2.405+0.020
111 0.554+0.004° 0.247+0.003° 2.243+0.013
PTS: LY N CK 0.249+0.003 0.109+0.001 2.284+0.030
I 0.358+0.002° 0.131+0.003 2.733+0.067
II 0.375+0.005" 0.154+0.002° 2.435+0.025
11 0.302+0.001° 0.150:0.001° 2.133+0.010
Frft CK 0.425+0.002 0.167+0.002 2.545+0.010
I 0.529+0.004° 0.187+0.002 2.829+0.020°
II 0.595+0.003" 0.215+0.002° 2.767+0.015
111 0.618+0.002° 0.240+0.003° 2.575+0.067
A CK 0.409+0.004 0.177+0.002 2.311+0.020
I 0.583+0.002° 0.221+0.001° 2.638+0.020°
11 0.541+0.001° 0.255+0.001° 2.122+0.010
111 0.501+0.002 0.239+0.001° 2.01240.020°
Wkt CK 0.323+0.002 0.191+0.001 1.69140.020
I 0.668+0.004" 0.254+0.002° 2.630+0.020°
11 0.662+0.004" 0.267+0.002° 2.479+0.020°
111 0.569+0.003" 0.279+0.004° 2.039+0.075
T CK 0.311£0.003 0.16140.001 1.932+0.030
I 0.742+0.003" 0.269+0.002° 2.758+0.150"
11 0.702+0.004" 0.352+0.002" 1.994+0.020
11 0.608+0.004" 0.333+0.002" 1.675+0.020"
Xk CK 0.314+0.002 0.12140.001 2.500+0.020
I 0.549+0.004 0.163+0.002 3.368+0.020°
11 0.538+0.004" 0.199+0.003° 2.704+0.013
111 0.549+0.004" 0.285+0.003" 1.926+0.013"
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Fig.1 Effects of shading on the net photosynthetic rate of
different plants
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Fig.3 Effects of shading on the stomatal conductance of
different plants
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