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& NGELONTA angustifolia is a relatively new species
 to the world commercial market, But incressed
. Dbreeding and selection work by Ball Seed
U (AngelMist series) has glven growers and con-
SUNETS I’:h{' opportunity to enjoy this beautiful plantin the
preenhousse and in the garden.

T performance trials across the country, angelonia has
been one of the top picks for an annual that flourishes in
prolonged high heat and humidity, with consistent bloom-
ing all summer long, Using the latest technology in photo-
synthetic research, scientists at the University of Georgia
bring new insights into angelonia’s culture, which can help
growers improve the production environment,

Photasynthesis & Respiration

Two fundamental processes — photosynthesis and respi-
ration - are responsible for plant growth. In photosynthesis,
gaseous carbon dioxide (CO4) from the surrounding air is
taken in by the plant and fixed into complex, high-energy
containing carbohydrates (sugars and starch). These carbo-
hydrates are the food source, which the plants need to make
new leaves, stems, fowers, and roots, Light is the driving
force behind photosynthesis — the maore light, the more food
iz produced,

Bul there comes a point of light saturation (Figure 1), at
which more light will not translate into more photosynthe-
sis. Every species or cultivar has ils characteristic light satu-
ration point. The relationship between photosynthesis and
light for a particular plant species describes the effect of
light on photosynthesis and can be used to predict plant
growth under various light regimes.

The reverse of photosynthesis is respiration, a process in
which sugars are braken down to sinple molecules and
CO; and energy are released. The energy that is released
through respiration can be used by plants for all kinds of
chemical reactions and is crucial to keep plants growing
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and healthy. Plant respiration occurs both in the lght and in
the dark, but we can only measure it accurately when we
keep plants in the dark. As long as photosynthesis produces
maore sugars than are burned in respiration, & plant will
hawve a net gain of sugars and be able o rrow.

O the other hand, when photasynthesis is low (e.g., when
a plant receives little light), respiration may burn more sug-
ars than are made in photosynthesis. When this happens, the
plant will start burning up some of its reserves, and itmay
even have to burn some of ils siructural materials, This re-
sults in undesirable leal drop and dead rooks.

The amount of light at which the rate of CO. absorbed in
photosynthesis equals the amount of CO, released in respira-
tion. This is called the light compensation peint. Like the
light saturation point, the light compensation point is
species- and even cullivar-specific. A plant with a low light
compensation point is more efficient in accumulating dry
mitter at low light intensities than a plant with a higher LCE
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Figure 1. The relationship between light, photosynthesis, and
respiration.
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Temperature has a marked effect on both photosynthesis
and respiration, As temperature increases to a certain point,
so does photosynthesis and at a certain temperature, photo-
synthesis will reach a maximum. Above this optimal term-
perature, photosynthesis decreases with further tempersa-
ture increaze. Kespiration rate increases with increasing
temperature because the plant needs more energy to simply
stay alive. This happens because the proteins in the plant
break dosvn faster at higher lemperatures and energy is
needed to repair them.

The higher the respiration rate, the more CO- s released
and the slower a plant will grow. The relationship betwecen
photosynthesis and temperature, and between respiration
and temperature for a particular plant, describe the affect of
temperature on each of these processes and can be used to
predict plant response under various temperatire regimes
(Figuee 2).

Measurement Of Photosynthesis

Researchers use different methods to test a plant’s re-
sponse to environmental conditions and determine which
combination of light, temperature, and fertilizer produce
the largest accumulation of dry matter, and therefore, the

highest growth rate, One of these methods is to measure the

rate of food production, or photesynthesis, under various
conditions. Tradibonally, such measurements are doneon a

single leaf and results are then extrapolated to apply to the
wheole plant. However, this may not be a good indicator of
how fast a plant will grow.

A maore accurate assessment of growth can be made when
photosynthesis of entire plants, or whole-canopy, is mea-
sured, Thiz is done in specially designed chambers, where
many plants are grown under controlled environmental
conditions, Ambient air is blown into the chambers and we
measure exactly how much GO, the plants are taking up (in
the light] or giving off (in the dark). We can use this infor-
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Figure 2. Temperature effect on the rates of
photosynthasis and respiration.







