Photosynthesis and respiration characteristics
in canopies of three deciduous tree species

vary with site water availability
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1. Leaf photosynthetic characteristics differed significantly 1. The response of _.mmn_._.wc.o: to temperature differed =
between species and in response to site and position in the significantly between the three species, with A. rubrum £
ca ﬁ.-_!- 1), Amax Was m_ns.zn!_nwcnins.. at the lower displaying a much smaller increase in ration with increasing =
site in all canopy strata in A. rubrum but not in Q, rubra or temperature than the other two species (Table 2 + Fig. 3). Sk
Q. prinus. The greatest rates of photosynthesis (12.6 - 13.6 E 10
pumol m'2 s°1) were measured in Q, rubra and Q, prinus at 2. Corresponding Qo values (the relative change in respiration =
the lower site. for a 10 degree change in temperature) ranged from 1.5 in
A, rubrum to 2.1 in Q, prinus (Table 2).
2. Qur findings for A, rubrum are generally consistent with 5
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(Fig. 1).
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conditions. prinus (9.2 - 10.6 pmol CO; kg'' 5°') at the lower and upper
sites, respectively.
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Table 2. Dark respiration parameters calculated from fitted
temperature response curves (see Fig. 1) for leaves of
Quercus rubra, Quercus rinus and Acer rubrum trees from
two sites of differing root zone water availability within a
catchment. Rys is respiration rate at the base temperature

15 °C) used to fit equation 1 to actual responses, Ryg and

25 denote respiration rates calculated from the fitted
responses at 20 and 25 °C, respectively. E, is a modelled
parameter related to the energy of activation. Qyo denotes
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@ Differences in leaf-level photosynthetic characteristics play an important role in the relative §
contribution our study species make to carbon uptake in forests oc :.?wna along this B
environmental gradient (relatively dry upper site to moister lower site). two Quercus m
species, in contrast to A. rubrum, maintain photosynthetic capacity at the drier site whilst =
minimising transpirational water loss.
® The u_uoao- differences in response to root-zone water content we have observed should ]
have important implications for accurate modeling of the distribution and carbon fluxes from DB ¢
the temperate deciduous forest biome, particularly in response to environmental change. e
If the warmest climate change scenarios were borne out, the potential for temperature- i
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@® The response of iration to temperature and related leaf characteristics (e.g. Amax and curves at each site (individual curves fitted using a modification
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content, SLA, carbohydrate con and respiration co-vary across landscapes and between
species. This has important implications for accurate ling of 38_3%% carbon ==.x3 Adnovindgements
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