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Responses of crown architecture and competition of birc
h seedlings (Betula albosinensis) to enriched CO, unde

r different planting densities
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Abstract Crown structure and competition of red birch seedlings were studied after one year ex
posure to ambient (AC) and elevated (EC) CO,, concentration under Low (LD) and high (HD) pl

anting density. Crown width, crown depth, branch number, branch angle and length were measur
ed and derivative indices such as crown surface area, crown volume, leaf number and distributio
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n were also examined. Crown width, crown depth, crown surface area and crown volume were a
Il stimulated by elevated CO,, and reduced by elevated planting density. The results showed that t

he effect of elevated CO, was higher under low planting density than under high density and the ef
fect of elevated planting density was greater under elevated than under ambient CO,. LDcpa(lea

f number per unit projected crown area), LDcv(leaf number per unit crown volume) and branc
h angles from the bottom branch group of tree crown were negatively affected by both elevated C
O, and planting density. Effect of elevated CO, on branch length was related to branch position o

n the main stem. In conclusion, elevated plant density could reduce the positive effect of elevate




d CO, and the addition of elevated CO, might alleviate the negative effect of elevated plant densit

y on crown features. The smaller LDcpa indicated that |eaves were less overlapped and self-shad
ed under elevated CO,, and the lower LDcv suggests that leaves in crown under elevated CO, w

ere less crowded than that under ambient CO,. Thus conclusion could be drawn that competitiv

e pressure in crown was prone to be alleviated but not intensified through the effect of elevated C
O,, due to the fast extending of crown width and crow depth resulted from stimulated growth.
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