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Light induces leaf orientation and chloroplast movements of hybrid
poplar clones

Zhang Shou-Ren'?,Gao Rong-Fu® (1. Laboratory of Quantitative vegetation Ecology, Institute of Botanys
The Chinese Academy of Sciencess Beijing 100093 ,Chinas 2. College of Biology Beijing Forest University» Beijing 100083
China)

Abstract : Diurnal changes in leaf azimuth angle,lamina angle .midrib angle under two natural regimes and
chloroplast movements when subjected to different light pretreatments were investigated for several hybrid
poplar clones. Changes in leaf orientation in a clear day were stronger than that in a cloudy day especially
for triploid clones,suggesting these clones were sensitive to light. From 9:00 to 11:00 in the clear day,the
triploid clones ZH6 and B346 evaded strong light by changing in azimuth angle. Around midday hours light-
evasion movements could be achieved by changing midrib angle,declining leaf tilt downwards for triploid
clones ZH6 and B346 and maintaining leaf blade erected for diploid clone B11. In other daytime all clones
optimize in interception of solar irradiance by changing both of midrib angle and lamina angle. In both clear
and cloudy days,rhythmical movement involved in change of lamina angle. The chloroplasts in the palisade
cell moved and lined along the radial wall of cell when subjected to strong irradiance, which made the
chloroplasts have less areas to expose direct light. Whereas the chloroplasts in the palisade cell distributed
all over the cell when receiving darkpretreatment,which made the chloroplasts have much more areas to re-
ceive direct light. The triploid clones were more sensitive to light induction than that of diploid clones in
the movements of leaf and chloroplast.
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Fig. 1 Diagram for measurement of leal orientation
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Fig. 4 Diurnal course of leal orientation at a cloudy day
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+ Azimuth angle, Lamina angle, A Midrib angle



B11l s s

] i) o

6 15min
Fig. 6 Distribution of chloroplasts within cell after exposing leaf at different level PFD for 15min pretreatment
Micrograph 1~3: B346, PFD 3000 g mol photons/m? * s,150 ¢ mol photons/m? »s 0 p
mol photons/m? ¢ s. Pretreatment-PFD 3000 ¢« mol photons/m? * 5,150 g mol photons/m? « s.and 0 ¢ mol photons/m? «
s respectively for clone B346
Micrograph 4~6 B342, PFD 3000 ¢ mol photons/m? ¢ 5,150 ¢ mol photons/m? «s 0 p
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mol photons/m? ¢ s. Pretreatment-PFD 3000 ¢ mol photons/m? « s,150 p mol photons/m? * s,and 0 ¢ mol photons/m? «
s respectively for clone B342

Micrograph 7~9. B11, PFD 3000 g mol photons/m? » s,150 ¢ mol photons/m? «s 0 p
mol photons/m? ¢ s. Pretreatment-PFD 3000 p« mol photons/m? + 5,150 g mol photons/m? * s,and 0 ; mol photons/m? «

s respectively for clone B11
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