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Abstract: In order to understand the effect of shading on growth of Osmanthus fragrans, the changes in physio-
ecological characters of three-year-old O. fragrans seedlings in summer were studied under shading in Chengdu.
The results showed that the specific leaf weight decreased, chlorophyll b content increased, but the chl a/b was
reduced with increment of shading rate. The soluble sugar and soluble protein contents in leaf decreased under
shading, while those had the most significant effect under 80% shading. Malondialdehyde (MDA) content in leaf
reduced, catalase (CAT), peroxidase (POD) and superoxide dismutase (SOD) activities decreased with increasing
of shading rate, and MDA content decreased significantly under 55%-80% shading. The light saturation point
(LSP), light compensation point (LCP), maximum net photosynthetic rate (P.x) and dark respiration rate (Rq) all
decreased, but the apparent quantum effciency (AQE) increased under shading. Otherwise, instantaneous light
energy utilization (LUE) increased, net photosynthetic rate (P,) and stomatal conductance (Gs) decreased,
inversely intercellular CO, concentration (Ci) increased with the shading rate increment. Therefore, the seedlings
of O. fragrans could adapte to strong light environment by improving P, and antioxidant enzyme activities;
enhance weak light utilization ability by decreasing SLW. LSP. LCP and Ry, and increasing chlorophyll content,
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Ciand AQE, LUE. So, it could grow better under moderate shading (25% and 55% shading rate) in summer.
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Table 1 Changes in specific leaf weight (g m™> DW) of Osmanthus fragrans under shading

i} A Days
150 190 230 270
CK 0.0112£0.0001a 0.0128+0.0003a 0.0119£0.0003a 0.0150+0.0018a
Cl 0.0111£0.0002a 0.0108+0.0001b 0.0096+0.0003b 0.0129+0.0003b
Cc2 0.0105+0.0002b 0.0097+0.0003¢ 0.0092+0.0002b 0.0120+0.0000ab
C3 0.0093+0.0004¢ 0.0093+0.0005¢ 0.0093+0.0001b 0.0109+0.0003¢

[50 H50 4 5 A Rl 7 Bh R s 22 57 B # (P<0.05) . TR Al

Data followed different letters indicate significant difference at 0.05 level. The same is following Tables.
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Table 2 Changes in chlorophyll (Chl) content (mg g FW) of Osmanthus fragrans under shading
if 8] Days
150 190 230 270
Chla CK 7.77+0.03a 7.81£0.01a 7.99+0.07b 7.67+0.02a
Cl 7.72+0.13a 7.79+0.03a 8.01+0.11b 7.63+0.02ab
C2 7.74+0.08a 7.81£0.05a 8.18+0.09ab 7.65+0.08ab
C3 7.74£0.07ab 7.77+0.05a 8.12£0.07ab 7.53+0.005b
Chlb CK 3.50+0.11b 4.04+0.08b 3.70+0.24¢ 3.39+0.13¢
Cl 3.97+0.11b 4.22+0.20b 3.95+0.15¢ 4.12+0.13b
Cc2 4.72+0.31a 5.07+0.05a 5.13+£0.12b 4.49+0.30b
C3 5.08+0.65a 5.17+0.11a 5.60+0.38a 5.44+0.19a
Chla+b CK 11.27+0.09b 11.85+0.08b 11.69+0.31b 11.06+0.12¢
C1 11.69+0.23b 12.01+0.22b 11.96+0.11b 11.75+0.13b
C2 12.46+0.31a 12.88+0.10a 13.31+0.13a 12.14+0.38b
C3 12.81+0.65a 12.94+0.16a 13.72+0.31a 12.97+0.27a
Chla/b CK 2.22+0.08a 1.93+0.03a 2.17+0.12a 2.26+0.09a
Cl 1.94+0.03b 1.85+0.08a 2.03+0.10a 1.85+0.06b
Cc2 1.64+0.10c 1.54+0.01b 1.59+0.04b 1.71+0.10b
C3 1.54+0.18¢c 1.50+0.02b 1.45+0.10b 1.38+0.04¢c
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Fig. 1 Changes in soluble sugar content (A) and soluble protein content (B) in Osmanthus fragrans under shading. Different letters upon column indicate

significant difference at 0.05 level. CK, C1, C2 and C3 indicate full sunlight, shading rate of 25%, 55% and 80%, respectively. The same is following Figures.
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Fig. 2 Changes in MDA content, POD, SOD and CAT activities of Osmanthus fragrans under shading
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Table 3 Light response parameters in leaves of Osmanthus fragrans under shading

AQE Ry max LSP LCP NPT
(umol pmol™) (umol m2s™) (umol m2s™) (umol m%s™") (umol m2s™") Correlation coefficient
CK 0.027+0.001¢ 1.02+0.07a 8.33+0.06a 1238.6+26.9a 38.1+0.12a 0.990
Cl 0.037+0.002b 1.02+0.04a 7.92+0.12a 1172.0+32.9a 38.0+0.10a 0.991
C2 0.040+0.002b 0.95+0.04a 5.76+0.14b 885.0+47.7b 29.7+0.87b 0.995
C3 0.046+0.002a 0.86+0.03b 4.32+0.12¢ 748.0+18.5¢ 21.9+0.35¢ 0.992

AQE: FUWE TR, Rd: WEIFIRIER; Prgs: I KL EIER; LSP: JGHEAN A LCP: St s
AQE: Apparent quantum yield; Rd: Dark respiration rate; Ppax: Maxium net photosynthetic rate; LSP: Light saturation point; LCP: Light compensation

point.

R4 ANFIERH AL BEDUZHE M F ) AT S BOMIBR IR L REA T 3¢

Table 4 Gas exchange parameters and instantaneous light utilization efficiency in Osmanthus fragrans leaves under shading

P, Gs Ci Tr LUE
(pmol ms™) (mmol H,0 m>s™") (umol CO, m>s) (mmol m~s™") (mmol mol™) Ls
CK 7.72+0.60a 125.62+6.9a 251.52+10.6¢ 2.67+0.68a 8.67+0.76¢ 0.29+0.01a
Cl 7.80+0.46a 98.53+11.8b 281.03+18.5b 2.17+0.37ab 12.55+1.09b 0.27+0.01b
Cc2 4.37+0.68b 75.67+7.0c 316.63+9.4a 2.14+0.29ab 12.74+1.81b 0.21+0.02¢
C3 4.10+0.89b 59.67+5.5d 332.21+19.1a 1.33+£0.20b 36.36+2.54a 0.14+£0.01d

Py G HIEE; Gs: ALFEE; Ci: IR COLWREE; Tr: Z8M R, LUE: BRI OGEEAIAI S, Ls: TALBRHIA
P,: Net photosynthetic rate; Gs: Stomatal conductance; Ci: Intercellular CO, concentratio; Tr: Transpiration rate; LUE: Instantaneous light energy

utilization; Ls: Stomatal limiting value.
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Table 5 Correlation coefficients among gas exchange parameters and instantaneous light utilization in Osmanthus fragrans
P, Gs Ci Tr Ls LUE

P, 1

Gs 0.851" 1

Ci -0.814" -0.913" 1

Tr 0.477 0.733" -0.727" 1

Ls 0.862" 0.913" -0.900" 0.743" 1

LUE -0.628" -0.751" 0.713" -0.768" -0.896" 1
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