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ABA  See abscisic acid.

abaxial In structures such as a leaves and
petals, the side facing away from the main
axis, i. e. the lower surface. In lateral organs
such as leaves, abaxial is synonymous with

the underside. Compare adaxial.

abiotic environment  The nonliving fac-
tors of the environment that influence eco-
logical systems. Abiotic factors include
climate, chemical pollution, geographical

features, etc.

abscisic acid(ABA) A plant hormone.
that functions chiefly as an inhibitor of
growth and cell elongation. Abscisic acid
has a variety of effects related to seed dor-
mancy and stress responses; it regulates
protein expression in seed development
leading to dormancy and is one of the hor-
mones involved in bud dormancy; it regu-
lates stress responses by, for example,
closing stomata in times of water shortage
and increasing the ability of roots to carry
water. It can also promote root growth
and inhibit shoot growth. Despite its name
it does not directly promote abscission,
but only indirectly through increasing eth-

ylene production. Formerly it was known

axial,

(ABA)
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Abscisic acid
abscission  The organized loss of part of a
plant, usually a leaf, fruit, or unfertilized
flower. An abscission zone occurs at the
base of the organ. Here a separation layer
(abscission layer) is formed by breakdown
or separation of cells and final severance
occurs when the vascular bundles are bro-
ken mechanically, e. g. by wind or rain.
The abscission layer is activated by in-
creasing levels of ethylene and a decreasing

concentration of auxin.
absolute humidity  See humidity.

absolute pollen frequency(APF)  See pol-

len analysis.

absorption 1. The uptake of liquid by
cells and organs. In plants, water and
mineral salts are absorbed mainly by the
root hairs, just behind the root tips.

2. The capture of radiant energy by plant
pigments. About 80% of the visible light
falling on a leaf is absorbed, and about
10% of the infrared radiation.

absorption spectrum A plot of the absor-
bance by a substance of radiation at different

wavelengths, usually of ultraviolet, visible,
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acetaldehyde

of infrared radiation. It can give informa-
tion about the identity or quantity of a
substance. Chlorophylls, for example,
have absorption peaks in the red and blue
(and therefore reflect green light). Com-

pare action spectrum.
accessory cell  See subsidiary cell.

accessory chromosome See B chromo-

some.

accessory pigment See photosynthetic

pigments.

acellular Denoting relatively large tissues
or organisms that are not composed of
discrete cells and are, in effect, unicellu-
lar. In flowering plants, for instance, the
early stages of endosperm development are
often acellular. Other examples include
aseptate fungal hyphae and certain green
algae, such as Acetabularia. The term is
used in preference to unicellular to distin-
guish such structures (which are often
multinucleate) from conventional cells and
show their equivalence to multicellular

structures. See also coenocyte.

Aceraceae A family of temperate and
tropical trees and shrubs that includes the

maples and sycamores.

acetaldehyde ( ethanal ) An aldehyde,
CH;CHO, that is an intermediate in the
conversion of pyruvic acid to ethanol

during the final stage of glycolysis during

(

action spectrum.

()

pigments,

cyte,

subsidiary cell,

B chromosome,

photosynthetic

N coeno-

CH3 CHO,



acetic acid

anaerobic respiration in plants. It is in-
volved in the synthesis and breakdown of

the amino acid threonine.

acetic acid (ethanoic acid) A carboxylic
acid, CH; COOH, obtained by the oxida-
tion of ethyl alcohol. Acetic acid is a com-
ponent of vinegar (which is obtained by
bacterial oxidation of wine waste). It is
used as an alternative carbon source by
certain green algae. When combined with
COENZYME A to form ACETYL COA,
it plays a key role in AEROBIC RESPI-
RATION.

acetocarmine A stain used to color chro-
mosomes deep reddish-black for viewing
with a light microscope. Tissues are fixed
in acetic acid before applying acetocar-

mine. See fixation; staining.

acetyl CoA (acetyl coenzyme A) A com-
pound made up of acetyl and coenzyme A

linked by a sulfur bridge. Acetyl CoA

plays a key role in metabolism, being a

precursor of the KREBS CYCLE and

GLYOXYLATE CYCLE, and the starting
point for synthesis of fatty acids, ter-
penes, and some amino acids. The synthe-
sis of acetyl CoA is a high-energy process.,
requiring energy from ATP, which is con-
verted to AMP.

achene A dry indehiscent fruit formed
from an ovary with a single carpel containing

a single seed, e. g. oak(Quercus). Different

AMP,

CH; COOH,

s
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acid rain

types of achenes include the CARYOPSIS,
CYPSELA, NUT, and SAMARA.

acicular  Needle-shaped.

acid A substance that gives rise to hy-
drogen ionsCor H; O ) when dissolved in
water. An acid in aqueous solution will

have a pH below 7. Lowry - Bronsted the-
ory defines an acid as a substance that ex-
hibits a tendency to release a proton, and a
base as a substance that tends to accept a
proton. Strong acids(e. g. HNO;) react
completely with water to give H; O.

Weak acids(e. g. CH; COOH) are only

partly dissociated because H;O'"is a stron-

ger acid than the free acids.
acidic stain  See staining.

acid rain  The deposition of acids by nat-
ural precipitation, mainly by rain but also
by snow and fog. Acids are formed by re-
action of gaseous waste products, particu-
larly sulfur dioxide, and also nitrogen ox-
ides, with moisture in the air to form sul-
furic and nitric acids. The subsequent pre-
cipitation has led to raised acidity in
forests and lakes, especially in Scandinavia
and some other parts of northern Europe,
damaging the environment. Acid rain is
often used more loosely for any atmos-
pheric pollutant that dissolves in precipita-
tion causing environmental damage, such
as carbon monoxide or ozone, and these

may interact with the acids.

H30 B
pH <7. Lowry-Bronsted

( HNO3 )
H;0", (¢ CH3; COOH)
s H; O
staining
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acid soil

The most serious pollutant is sulfur di-
oxide, which comes mainly from burning
coal and is,consequently, less serious now
than in the twentieth century. Sulfuric
acid in soils may lead to the formation of
ammonium sulfate, which causes the re-
lease of toxic aluminum and heavy metal i-
ons that inhibit metabolic activity. In wa-
terways these can damage the gills of fish.
Unpolluted rain is normally slightly acidic
with a pH of 5.0-5.6.

acid soil A soil with a pH less than 6. 0.
Such soils usually form in areas of heavy
rainfall, which causes leaching of lime
from the surface layers, or over acid sub-
strata such as granite or sand. In the acid-
ic conditions, decomposition of organic
material in the soil is slow. Acid soils of-
ten contain substantial concentrations of
iron and aluminum hydroxides. See brown

earth; podsol.

Acrasiomycota( cellular slime molds) A

class of protoctists in the phylum Rhizopo-
da. Formerly considered to be fungi, they
are made up of independently living ame-
bas that feed on bacteria, which they in-
gest by phagocytosis. Under conditions of
food shortage or other stresses, they come
together to form a slug-like aggregation of
amebas called a pseudoplasmodium,

which acts like an individual organism.

acrocarpous  Describing mosses in which

the reproductive organs are borne at the

pH

brown earth;podsol,

<6.
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Actinobacteria

top of the main axis, which is usually

erect, so that subsequent growth is sym-

podial.
acrocentric  See centromere.
acropetal  Describing a process(such as

growth or development) that progresses
from the base or point of attachment, so
that the oldest parts are at the base and
the youngest are at the tip. Compare ba-

sipetal.

actin A globular contractile protein (G-
actin) that makes up 10 - 15% of the total
cell protein in eukaryotic cells. It is a ma-
jor component of the CYTOSKELETON.
It also controls motility, cellular move-
ments, and cyclosis. G-actin can polymer-
ize into helical strands that coil together to
form microfilaments called fibrous actin
(F-actin).

Actinobacteria(ray fungi; actinomycetes)
A phylum of Eubacteria that contains the
true actinobacteria and the coryneform
bacteria. The true actinobacteria form
branching filaments that resemble small
fungal mycelia, with hyphae usually less
than 1.5 pm in diameter; the coryneform
bacteria are rodlike structures. The Acti-
nobacteria are distinguished by producing
actinospores ; entire cells encysted in thick

walls to form resistant spores.

7
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8 actinodromous

actinodromous( palmate; digitate) ~ Describing

a form of leafl VENATION in which three ’ 3
or more primary veins radiate from the
base of the lamina toward the margin, as
in sycamore (Acer pseudoplatanus), re-
sulting in a leaf that has several large lobes
or several leaflets all originating at the

same point.

actinomorphy  See radial symmetry. radial sym-
metry,

actinomycetes  See Actinobacteria. Actinobacteria,

actinostele A type of protostele in which .

the xylem is star shaped and the phloem ’
lies between the points of the star. Proto-
steles are found in the primary roots of |

° stele,

higher plants. and in some species of Ly-

copodium and Psilotum. See stele.

action spectrum A graph showing the

effect of different wavelengths of radia- ’
tion, usually light, on a given process. It
is often similar to the absorption spectrum
of the substance that absorbs the radiation
and can therefore be helpful in identifying
that substance. For example, the action absorption spectrum,
spectrum of photosynthesis similar to the

absorption spectrum of chlorophyll. It

shows the net assimilation plotted against

wavelength. See absorption spectrum.
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activation energy  The minimum extra
energy that must be put into a system to
enable a reaction to occur. It increases the
energy levels of participating molecules,
and hence raises their reactivity, often by
raising electrons to an excited state. ENZ-
YMES enhance reaction rates by lowering
the activation energy. This is often a-
chieved by the attraction of the reactants
to the enzyme’s active site, thus coming

into closer proximity, or by the enzyme



10 activator

causing conformational or electrostatic

changes in one or more of the reactants.

activator 1. A metal ion that acts to- 1.
gether with an enzyme or its substrate to

bring about a reaction.

2. A protein that positively regulates the

transcription of a gene.

active site The particular part of an en-

zyme molecule that combines with and acts .
on the substrate. The active site consists
of amino acids arranged in a configuration
specific to a particular substrate or type of
substrate. Binding of an inhibiting com- .
pound elsewhere on the enzyme molecule . allosteric site,
may change this configuration and hence

the efficiency of the enzyme activity. See

allosteric site.

bstrat products
substrate ey

Rl ) ST Dstrate

At i & &4
active site |
TE N

enzyme
2

enzyme
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Active site
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active transport The transport of mole- ATP
cules or ions across a cell membrane a- ~
gainst a concentration gradient, with the
expenditure of energy, usually in the form
of ATP. It is probably an attribute of all
cells. Anything that interferes with the



