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Table 1 Effects of shading on growth of Q. virginiana

LKA e SR =T AP KR
Growth parameters Treatments Before treatments After treatments Relative growth rate/%

T Height/cm 45 FL 59.25+7.53 a 62.00+7.97 a 4.73£1.55b
R HE I MS 57.75 £10.08 a 61.50 £7.61 a 7.64+£0.29 a

5 FE I HS 60.58 +12.32 a 61.79 +12.07 a 2.22+0.58 b

#h 4% Basal diameter/cm 456 FL 3.99 +£0.37 a 4.96 +0.47 a 24.40 £3.06a
SR 9 MS 3.73+£0.59 a 4.46 £0.62 a 19.90 +2.08 a

R R HS 3.87+0.62 a 4.24+£0.63 b 9.79 £2.06 b

b 2R T A £ BRHEDE /NS5 BRI (R DI IR 2 28 5B (P <0.05) . R,

Notes: Values are means + sd, the different letters represent the significant difference among different light treatment( P <0.05). The same as below.
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Q. virginiana under different light treatments
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Fig. 3 Light response curve of photosynthesis in

Q. virginiana leaves under different light treatments
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Table 2 Effects of light treatments on photosynthesis parameters of Q. virginiana

G i %L Parameters 45 FL RS MS SR LR HS
FMEFZE o / (mmol » mol ™1) 0.061 £0.02 a 0.063 £0.01 a 0.051 £0.01 a
BRI CEHHE P, /(pmol - m 2 - s7!) 16.64 +1.03 a 16.11 +1.22 a 17.32 +2.11 a
I 3 % Rd/ (pmol » m =2« s71) 1.33+0.22 b 0.73 £0.15 ¢ 2.11+0.32 a
FerME S LCP/ (pmol  m ™2+ s71) 21.6+5.33 b 14.4 +3.21 ¢ 36.0+10.22 a
S A LSP/ (ol - m ™2 - s71) 1 029.6.08 +288.2 b 957.6 +78.3 ¢ 1756.8 +328.4 a
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Fig. 4 Changes of chlorophyll fluorenscence of Q. virginiana under different light treatments
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Effects of Shading on Growth, Photosynthesis and Chlorophyll Fluorescence
Parameters in Leaves of Quercus virginiana Seedlings

WANG Shu-feng'* | SHI Xiang'®, CHEN Yi-tai' , SUN Hai-jing'* , WANG Tao® , CHEN Yu-chun’
(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding of Zhejiang Province,
Hangzhou 311400, Zhejiang, China; 2. Shangyu Haifa Agronomic Garden Co. Ltd. of Shaoxing City,
Zhejiang Province, Shaoxing 312000, Zhejiang, China)

Abstract: [ Objective ] To discover the response to light intensity of Quercus virginiana, and the effects of dif-
ferent levels of shading on growth, photosynthesis and chlorophyll fluorescence parameters. | Method | Three
light levels (full light-100% natural light, moderate shading-50% natural light and high shading-25% natural
licht) were set in greenhouse by covering different layers of shading net. The growth, chlorophyll content index,
photosynthesis and chlorophyll fluorescence parameters were determined during the experiment. [ Result| The
results showed that the height growth of seedlings increased significantly (P <0.05) under moderate shading
condition, while no obvious change was observed in the growth of basal diameter. Under high shading condi-
tions, the height growth changed a little compared with control, whereas the growth of basal diameter was inhibi-
ted significantly (P <0.05). Under moderate shading, the dark respiration rate (R,) , light compensation point
(LCP) and light saturation point (LSP) declined and whereas increased significantly under high shading, which
showed that moderate shading might be helpful to improve the light use efficiency and increase the dry mass accu-
mulation in leaves of (. wirginiana. There were no obvious changes in apparent quantum yield (o) and the

maximum net photosynthetic rate (P, ). Further analysis of chlorophyll fluorescence parameters showed that

PSII primary energy conversion efficiency (F,/F, ) and photochemical efficiency of PSII in the light ( Yield) re-
mained a reasonable range under two light levels, which indicated that the PSII activity might be not damaged.
[ Conclusion | These results indicate that Q. wirginiana could tolerate certain shading conditions, however, high
shading was considered to be detrimental to the accumulation of dry matter, and light condition with more than
50% natural light would be recommended during the silviculture and nursery cultivation.

Keywords: Quercus virginiana ; shading; photosynthesis; chlorophyll fluorescence; chlorophyll content index
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