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Methodology

This book is the first attempt to document the visible
symptoms of nutrient deficiencies for Swietenia
macrophylla and Cedrela odorata. The symptoms have
been developed under carefully controlled conditions,
mainly in solution cultures in glasshouses, but also in soil
cultures in pots and in field studies. The symptoms are
primarily derived from young plants less than 8 months
old, and while the descriptions in this book will be useful
for identification of nutritional disorders in young plants
(eg nursery stock and newly planted field plants), the
symptoms visible in mature trees may differ somewhat
from those in this book.

It was not always (technically) possible to obtain the
necessary degree of deficiency (or excess) to induce
symptoms for all nutrients for all species, especially for
the micronutrients. Therefore, if visible symptoms for a
particular element are not included in this book, this
omission does not mean that visible symptoms do not
exist for that nutritional disorder; but rather that they
were not developed under the conditions used in the
present study.
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Brief Glossary of Terms

axillary bud
The bud from which a branch grows. It is called an
axillary bud because it is in the axil of the leaf. It is
this bud which defines a leaf.

abscise/abscission
Detach; fall off.

basal
Near the base of the leaf; i.e. closest to the stem.

chlorophyll
The photosynthetic pigment in plants that gives leaves
their green colour.

chlorotic/chlorosis
Leaves (and sometimes other plant tissue) lose their
normal green colour and turn vellow or white.
Chlorosis is caused by the loss of chlorophyll from
the tissue.

compound leaf
The leaf blade is divided into leaflets.

distal
Near the tip of the leaf, i.e. away from the stem.

internodes
The portion of the stem between two nodes.

interveinal
Refers to the tissue between the veins of the leaf.

lamina (leaf blade)
The flattened part or blade of the leaf.

marginal
Occurring on the edges of the leaf.

meristem
The growing point, usually of the stem.

nodes
Points where the leaves (or branches) emerge from
the stem.

petiole
The stalk that connects the leaf lamina to the stem.

necrotic/necrosis
Tissues, or patches of tissue, which are dead. Usually
such patches are brown in colour and have a dried
out, papery appearance.

rachis
An extension of the petiole in a compound leaf.
It is equivalent to the midrib of a simple leaf.

simple leaf
The leaf blade is entire and is not divided into
separate leaflets.

How to Use This Book 5



Steps in the Diagnosis of Nutritional Disorders
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* The location of the symptom. Does it appear only on
the leaves or stem or roots! If it is on the leaves, are
they the youngest or oldest leaves or over the whole
plant? Does it occur mainly near the tip of the leaf,
mainly near the base or over the whole leaf? Does it
occur only on the leaf margins or does it occur only in
the body of the leaf? Does it occur only between the
veins with the veins remaining unaffected, or are the
veins the only parts affected?

e The colour of the symptoms. Are they pale green, or
a pale or deep yellow (i.e. chlorotic), or brown, or red?

* s the tissue live or dead (i.e. necrotic)! Here it is
important to realise that dead tissue is not always
coloured brown, but may be white or even yellow.

* Has the size of the plant or organ changed? Stunted
growth is sometimes the only symptom of
phosphorus deficiency in some trees.

* Has the shape of the organ changed? Some disorders
cause the margins of the leaves to turn upwards and
the whole leaf may become cupped.

* Has the orientation of the plant or organ changed?
In some disorders the plant or leaves may have a
wilted, limp appearance, or the tips of the leaves
may become twisted.

* Can you see a pattern to the development of the
visible symptoms from mild to severe? The sequence
or order in which the visible symptoms appear usualty
follows a definite pattern as the disorder progresses
from mild to very severe. For example, in the early
or mild stage of a disorder, palé yellow chlorotic spots
may appear near the margins of the leaf, mainly
towards the tip or distal portion of the leaf. These
chlorotic spots may advance towards the margins
and, as the tissue dies, become brown necrotic spots

surrounded by a halo of yellow chlorosis. Eventually,

as the disorder becomes more severe, the necrotic
spots join up to produce a brown marginal necrosis
that grows towards the basal portion of the leaf, and
advances into the body of the leaf between the veins.
By carefully examining a number of leaves on the same
plant, or a number of different plants, it is possible to
see and describe all stages of the disorder.

The final diagnosis. VWWhen as much information as possible
has been gathered, use one of the keys in this book to
identify possible nutritional causes for the symptoms.

Notes of caution

An absence of a symptom does not necessarly mean that
nutrient constraints are absent. For example, P deficiency can
cause severe growth reduction without the development

of other visible symptoms. Similarly, plants grown in soils of
generally low fertility may appear healthy in all respects
(visual appearance, nutrient concentrations, photosynthetic
capability) but still have reduced growth rates.

Some symptoms in trees can be caused by agents other
than nutrient deficiencies, such as insects and other
herbivores, environmental stresses (temperature, wind,
water), salinity, toxicities of nutrient and non-nutrient
elements, pathogens, pollutants, pesticides and herbicides,
and genetic factors (Dell et al. 2001). The possibility that
these factors may also be present must be considered
when assessing the cause of a particular visible symptom.
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Symptoms based on leaf colour: position of chlorosis
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Symptoms based on leaf colour: necrosis
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Symptoms based on leaf shape and condition
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