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Figure 5.3 The spectral distribution of solar energy at
Earth's surface and after it has been modified by passage
lhrough varying depths, measured in meters, of pure water,
Nate how rapidly red wavelengths are attenuated. Al ap-
proximately 10 m, red light is depleted; bul at 100 m, hlue
wavelengths still retain nearly one-half their intensity.
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Figure 5.14 Variations in the distibution of red, green,
and brown algae with depth. (a) In New England walers
red algan show a gradual decline in the number of spe-
cies with depth. Brown algae are more abundant at shal-
low depths than at greater depths. Green algae have maore
species adapted to light conditions in deeper waters. (b} In
the clear tropical waters of the Cardbbean, all ree types of
algae reach much greater depths. Below 50 m, howover,
green algas dominate.
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Um caso de estudos:
Atividades humanas, clima
luminoso, aporte de nutrientes ¢ a
presenca de cianobactérias no

reservatorio de Sao Simao, MG/GO.
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“Waterblooms” de
cianobactérias

Ocortréncia de florescimento
massivo de clanobactérias no
reservatorio de Sao Simao
MG/GO), em janeiro de 2002.
Localidade: balsa Santa Vitoria-
Ipiact, braco formado pelos rios
Tijuco/Prata, estado de Minas
Gerais.
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As cianobactérias apresentam, em geral,
elevados requerimentos de fosforo para
sobreviver.

Cianobacterias sao organismos
especialmente bem adaptados a
sobreviver em aguas superficiais de rios e
lagos, suportando elevadas taxas de
radiacao solar. Esses organismos formam
“blooms” que podem modificar
completamente a aprancia da agua.
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Os produtores primarios (fitoplancton) desenvolveram
habilidades para explorar diferentes zonas de radiagao na
coluna de agua. Alguns fitoflagelados (veja ao lado), por
exemplo, sdo capazes de sobreviver em camadas de
aguas mais profundas, abaixo do epilimnion, uma regiao
onde normalmente existe pouca radiagao solar. Muitos
desses organismos estdao associados a ocorréncia dos
florescimentos de cianobactérias presentes nos
reservatorios brasileiros.
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Porque existem tais florescimentos tao
Intensos em Sao S1mao € quais sao as
principais causas desse fendomeno?
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Producao da
Lavoura
Temporaria
por Municipio
em Minas Gerais
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A radiagao ¢ a ecologia

das plantas terrestres

U F/V\Q UFMG - ICB — Depto. Biologia Geral, Lab. Gestao Ambiental de Reservatorios




Ao longo da evolugdo as
plantas se adaptaram de
modo notavel as condicoes
de luz existentes nos
ecossistemas. As
fotografias ao lado
lustram duas comunidades
de plantas: (a) uma
comunidade de plantas
adaptadas a ambientes com

muita luz; (b) comunidade
de plantas do estrato
herbaceo-arbustivo de
florestas onde predominam
condi¢des de intenso

Figure 5.12 (a) Wild-flowers, growing in open tields, are
sun plants, (b) Woeodland ferns are highly shade-tolerant.
In midsummer ferns may be the only leafy ground plants
visibla in the farest.
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Figure 5.4 Thinning of ight by the plant canopy. (1) A hn-
real mixed torest reflects (R) about 10 porment of the inci-
dent photusynthelically active radiation (PAR) from the
upper crowrs, and it ahaorbs most of the remainder within
the crown. (b) A meadow reflects 20 percent of the pholu-
synthetically active radiation from the upper surface, The
micdie and lower reqions, where the leaves are most
dense, absorb most of the rest. Only 2 10 5 parcent of
FAR reaches the ground,
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Figure 5.8 Rosponse of photosynthetic activity to avail-
dble light. The plant increases its rate of pholosynthesis
as the light level increases up to a maximurm rate known
as the light saturation point. Afler this paint any increase
in PAR results in a decline in photosynthesis or photo-
inhibition. The lighl compensation point is the light in-
lersity at which the uptake of CO, for photosynthesis
aquals the loss of GO, in respiration.
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Figure 5.9 Patterns of photosynthetic response Lo light
dvailability for shade-tolerant and shade-inlulerant plants.
Shade-tolerant plants have a lower light compensation
point and a lower lighl saluration point than shade-
intalerant plants.
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Figure 5.5 The concepl of the leaf area index. (a) A tree with a 10-m wide crown projects the sama size circle on
the ground. () The foliage densily of the crown at various hexghts above the ground. (¢} The contributions of layers
in the crown to the leaf area index. (dY Caleulation of LAl The total leaf area is 315 m?. The projected ground area
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A lei de Beer pode
ser usada para se
estimar a quantidade
de energia radiante
de um dado extrato
(1) a partir do indice
foliar (LAI) desse
extrato e do
coeficiente de
extin¢ao. Esse
coeficiente mede o
grau segundo o qual
as folhas absorvem e
refletem a luz. No
exemplo ao lado,
para k=0,6, sdo
calculadas (Fig. A)
as quantidades de
radiacao disponiveis
em cada extrato a
(AL) a partir dos
dados de quantidade
de folhas em cada
extrato (LAI). Na
Fig B estao
estimadas as taxas de
fotossintese para
cada extrato a partir
do valor de saturagao
obtido, por exemplo,

~ QUANTIFYING ECOLOGY 5.1

EEER'E Einv anm e
ATTENUATION OF LIGHT

Equations can make a complicated picture easy to
grasp. For instance, to describe the reduction, or at-
tenuation, of light through a stand of plants we can
use Beer’s law:

AL, = ¢~LaL't

The subscript ¢ refers to the vertical height of the
canopy. For example; a value of 1= 5 iefers to a
height of 5 m above the ground, The value AL, is
the light reaching any vertical position 7 in the stand,
expressed as a proportion of the light reaching the
top of the plants (a value from 0 to 1.0); ¢ is the nat-
ural logarithm; LAI is the leaf area index above
height i; £ is the light extinction coefficient. The
light extinction coefficient is a measure of the de-
gree to which leaves absorb and reflect light.

For the stand of vellow-poplar in Figure 5.7, we
can construct a curve describing the available light
at any height in the canopy. In Figure A, the light
extinction coefficient has a value of ¥ = 0.6. We
label vertical positions from the top of the canopy
to ground level on the curve. Knowing the amount
of leaves (LAI) above any position in the canopy,
we can use the equation to calculate the amount of
light there.

The light levels and rates of light-limited pho-
tosynthesis for each of the vertical canopy positions
are shown in the curve in Figure B. Light levels are
expressed as a proportion of values for fully exposed
leaves at the top of the canopy. As you move from
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Figure B
the top of the canopy downward, the amount of light

reaching the leaves and the corresponding rate of
photosynthesis decline.
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Figure 5.8 (a) The sharply angled leaves of corn plants
with thesir high LA allow dense planling. (b The relalionship
of photosynthetic capacity of a barloy plant to loaf anglo
() fram the ground surface and to leaf area index.
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Figure 5.13 Nel photosynthesis versus light intensity for

the eelgrass Zostera maring, which grows in shallow estu-
arlne and coastal waters. Note the inhibition of photosyn-

thesis at higher light intensities.
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Figure 5,10 Seeding survival during one year in sun and
shade for three wind-dispersed tree species on Barro Col-
arado Island, Panama. {a) Ochiroma pyramidals, a vary
shade-ntclerant species. &) Tenninata amasonic, wiich
15 shade-tolerant bul swvives Deller in sun than In shade
o) Myrosylun balsamum, a shade-tolerant species that
sunvivos in both aun and ghace.
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Observacoes Finais

* O clima de energia radiante ¢ um dos elementos
balizadores dos ecossistemas aquaticos e terrestres;

As plantas normalmente reagem a luz demarcando
trés zonas muito claras (limitacao, saturacao e
inibicao);

A luz é sempre um fator ecologico “chave” mesmo
em ecossistemas tropicais sejam florestas, mares e
lagos e, portanto, deve merecer maior atencao dos
ecologos trabalhando nessas regioes.




