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Improvement of fallow areas, with fast-growing legume tree

species, helps accelerating biomass accumulation of

secondary vegetation, shortening the fallow period and

lessening human pressure over new agricultural areas.

However, the successful use and management of these

species, can be greatly improved with the basic knowledge

of their ecophysiological responses to common environ-

mental stresses found in these environments. We evaluated

the capacity to respond to changes in light of three legume

tree species, with potential of use in the improvement of

fallow areas. Seedlings of Acacia mangium and A. angu-

stissima were exposed to high (H) and low (L) photon flux

density (PFD) for 40 days. After this period, half of the

plants form H were transferred to L (HL), and half of the

plants from L were transferred to H (LH) for another 20

days. In a similar trial, seedlings of Clitoria racemosa were

also evaluated under the same conditions, however, the eva-

luation period was half of the one used in the Acacia spp.

trial. On both trials, plants were cultivated outdoors in pots

and received periodical fertilization. Low PFD was obtained

by using a black polypropylene shade fabric. Light extinc-

tion by the shade fabric on a clear day was ca. 70%. Light

response curve of photosynthesis, constructed at the end of

the evaluation period with a portable photosynthesis

system, showed that, under low PFD levels, A. mangium

plants from the HL treatment displayed a typical photo-

The scenario of the study was the family agriculture of

eastern Amazonia, Brazil, where livestock became recently

an attractive idea for the small holders who, however, with-

out support to maintain the pasture and animals, end up

losing this land for most purposes, after the pasture becomes

degraded, and traditional crops no longer can be success-

fully grown due to low soil fertility and to the resource

competition with the remaining grasses.

Management and manipulation of microclimate has largely

been used as a tool to solve or mitigate problems found in

land use systems and, in this case, the availability of solar

energy, both quantitative and qualitative, was manipulated

by planting trees, attempting to eradicate grass species in a

degraded pasture under restoration, as described in this

volume by Fernandes et al. This particular contribution

focus on the spectral pattern of solar irradiance reaching the

ground under different treatments tested to establish the

trees.

The study was carried out in a typical family agriculture

property in Igarapé-Açu, northeastern Pará State, where

synthetic behavior of plants from L, while this response in

plants from the LH treatment was similar to H plants. A.

mangium plants from HL showed a tendency for lower light

compensation point and higher apparent quantum efficiency

values than LH plants. Photosynthetic responses of A. angu-

stissima followed the same patterns of A. mangium,

suggesting a satisfactory acclimation capacity to changes in

the light environment by both species. For C. racemosa,

periodical evaluations showed that this species has a high

photosynthetic capacity. C. racemosa plants form LH

treatment showed a decrease through time in the photo-

synthetic capacity, while HL plants showed a gradual

increase in photosynthesis. However, on both treatments,

photosynthetic response was stabilized between the fourth

and seventh days after light transfer. C. racemosa showed a

high degree of photosynthetic plasticity in response to light

changes during establishment. The photosynthetic response

suggested that the transference of C. racemosa from low to

high PFD caused more stress to this species than the trans-

ference of plants from high to low PFD. Based on the photo-

synthetic response to changes in the light environment, C.

racemosa appears to have the ability to rapidly acclimate to

a low light environment. Photosynthetic acclimation of this

species to sudden increases in the PFD levels is, however,

less apparent.
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