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Effects of canopy spectral composition on growth and photosynthetic fluorescence characteristics of Pinus
koraiensis and Quercus mongolica seedlings. MA Jing-ran'>, WANG Ya-nan'?, CHANG Lu'?, DENG Jiao-
jiao' , ZHOU Wang-ming', YU Da-pao', WANG Qing-wei'* ('CAS Key Laboratory of Forest Ecology and Manage-
ment , Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; *University of Chinese
Academy of Sciences, Beijing 100049, China).

Abstract; We investigated the responses of leaf and individual traits, growth, and fluorescence characteristics of
seedlings of two dominant species of broad-leaved Korean pine forest in Changbai Mountain, i.e., Pinus koraiensis
and Quercus mongolica, to five spectrum-attenuation treatments. Results showed that the architecture and growth of
P. koraiensis and (). mongolica seedlings were mainly regulated by ultraviolet B (UV-B) radiation and blue light.
The attenuation of blue light significantly decreased leaf area ratio and relative growth rate of two species. The atten-
uation of UV-B radiation significantly increased leaf area ratio and relative growth rate of P. koraiensis seedlings by
41.8% and 47.7%, respectively, and significantly decreased plant height, total leaf area, and biomass accumula-
tion of (). mongolica seedlings. Furthermore, the attenuation of UV-B radiation significantly decreased the fluores-
cence regulation ability of two tree seedlings, with lower magnitude of P. koraiensis than Q. mongolica. The non-
regulatory quantum yield (@) of P. koraiensis increased by 31.6%, and the @,/ ®y, ratio, an indicator for
photosynthetic fluorescence regulation ability, decreased by 37.5%. These results suggested that those two species
might have evolved adaptation strategies to changes in canopy spectral compositions of their respective habitats. (.
mongolica seedlings tended to improve light capture ability through rapid morphological responses, while P.
koraiensts seedlings preferred to increase carbon assimilation efficiency by adjusting fluorescence characteristics.
Key words: broad-leaved Korean pine forest; light quality; biomass allocation; photosynthetic fluorescence cha-
racteristics ; phenotypic plasticity.
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Table 1 Response of functional traits of Pinus koraiensis and Quercus mongolica seedlings to canopy spectral composition

Ay Eist AbFE Treatment (T) Y Species (S) EHAEH TxS
Category Index P X2 P X2 P
MBS Pk Plant height 17.91 0.001 239.72 <0.001 18.62 <0.001
Plant morphology BT FR Total leaf area 16.95 0.002 257.61 <0.001 17.28 0.002
M FLH Leaf area ratio 15.63 0.004 31040  <0.001 15.54 0.004
AR5 AHXE K HE Relative growth rate 21.02 <0.001 1718.37 <0.001 16.95 0.002
Growth and Hi A=) Aboveground biomass 18.11 0.001 252.46 <0.001 18.80 <0.001
allocation R A Belowground biomass 13.70 0.008 381.34 <0.001 15.18 0.004
B Total biomass 11.04 0.026 409.16 <0.001 11.46 0.022
R/ 27.07  <0.001 27.53 <0.001 25.75 <0.001
Belowground/aboveground biomass ratio
NSOl 214 KRG N AR T8 Py 0.22 0.994 12.25 <0.001 0.72 0.949
Chlorophyll B IO REST Prpo/ Pro 32.02  <0.001 105.45 <0.001 4.64 0.326
fluorescence SRS AR T 77 i Dy 11.03 0.026 21.17  <0.001 6.21 0.183
parameter JERG T AR MR & T 58 Dy 12.32 0.015 66.24 <0.001 1.98 0.739
KRG N W KEF™~& F./F, 21.94 <0.001 230.29 <0.001 12.61 0.013
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Fig.2 Morphological response of Pinus koraiensis ( 1 ) and Quercus mongolica ( Il ) seedlings to canopy spectral composition.

AR 7R 25 57 .35 (P<0.05) Different letters meant significant difference at 0.05 level. T[] The same below.
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Fig.3 Response of growth and biomass allocation of Pinus koraiensis ( 1) and Quercus mongolica ( I ) seedlings to canopy spectral

composition.
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