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abaxial In lateral organs, such as a leaf,
the lower surface i.e. the side, facing away
from the main axis. Abaxial is synonymous
with dorsal when the latter term is being ap-

plied to lateral organs. Compare adaxial.

abdomen 1. The section of the body cavity
of vertebrates that contains the stomach, in-
testines, and other viscera.

2. The posterior section of the body in
arthropods . Primitively it consists of a series

of similar segments .

One of

the pair of nerves that arises from the anterior

abducens nerve(cranial nerve VI)

end of the medulla oblongata in the vertebrate
brain to supply the posterior rectus muscle of
each eyeball . It contains chiefly motor nerve

fibers. See cranial nerves.

abiogenesis The development of living from

nonliving matter, as in the origin of life .

abiotic environment The nonliving factors
of the environment that influence ecological
include climate,

systems. Abiotic factors

chemical pollution, geographical features, etc.

abomasum  The fourth and last region of
the specialized stomach of ruminants (e.g.
the cow). It is lined with normal mucosa

containing gastric pits, producing hydrochlo-
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abscisic acid

ric acid, pepsin, and rennin, and is the true

digestive stomach .

abscisic acid(ABA)

isolated from sycamore, that functions chiefly

A plant hormone, first

as a growth inhibitor. It promotes abscission
(shedding) of flowers and fruits, induces dor-
mancy of buds and seeds, and causes closure
of leaf pores (stomata). Formerly it was known

as abscisin Il or dormin .

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 (ab-
scission layer ) is formed by breakdown or
separation of cells and final severance occurs
when the vascular bundles are broken me-

chanically, e.g. by wind.

absorption The uptake of liquid by cells.
Most digested food is absorbed in the small
intestine, the inner surface of which is lined
with finger-like projections (villi): the liquid
products of digestion are absorbed through
the villi into the blood and lymphatic sys-
tems . In plants, water and mineral salts are
absorbed mainly by the root hairs, just be-
hind the root tips.

absorption spectrum A plot of the ab-
sorbance by a substance of radiation at differ-
ent wavelengths, usually of ultraviolet, visi-
ble, or infrared radiation. It can give infor-
mation about the identity or quantity of a sub-
stance. Chlorophylls, for example, have ab-

sorption peaks in the red and blue (and
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accommodation

therefore reflect green light) .

abyssal Inhabiting the portion of the ocean
deeper than 2000 m and shallower than
6000 m. The abyssal realm is the largest en-
vironment on earth. Abyssal fauna tend to be
black or gray, unstreamlined, and delicately

structured .

accessory cell (subsidiary cell) One of a
number of specialized epidermal cells of a
plant that are found adjacent to the guard
cells, and may help in opening and closing

the stomata.

One of

the pair of nerves that arises from the posteri-

accessory nerve( cranial nerve XI)

or region of the medulla oblongata in the
brain of higher vertebrates. It carries motor
nerve fibers and merges with the adjacent va-
gus nerve close to its root. In fishes and am-
phibians it is considered an integral part of

the vagus. See cranial nerves.

accessory pigment See photosynthetic pig-

ments .

accommodation 1. The reflex process in
the eye by which an image is focused on the
retina. In humans, the eye at rest is focused
on infinity, with the lens and cornea flat-
tened. To focus on a near object the ciliary
muscles contract, and the lens, being elas-
tic, becomes more convex and thus of shorter
focal length; the cornea also becomes more
convex and assists in the focusing.

Although the structure of the eye is similar

in all vertebrates, the method of accommoda-
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acellular

tion varies from group to group. Fishes and
amphibians have muscles that move the lens
(of fixed focal length) backwards for distant
vision and forwards for near vision.

Reptiles and birds accommodate by action
of the ciliary muscles, which on contraction
actually push the lens into a convex shape.

2. See adaptation.

acellular  Denoting relatively large tissues
or organisms that are not composed of dis-
crete cells and are, in effect, unicellular.
Examples are aseptate fungal hyphae and
muscle fibers. The term is used in preference
to unicellular to distinguish such structures
(which are often multinucleate) from conven-
tional cells and show their equivalence to

multicellular structures. See also syncytium.

acentric  Denoting a chromosome or frag-
ment of a chromosome that lacks a cen-

tromere .

acetabulum A cup-shaped socket on each
side of the pelvic girdle in tetrapods that
holds the rounded head of the thigh bone (fe-
mur) to form the hip joint. This ‘ball-and-
socket’ arrangement allows. for great stability

and a wide range of movement.

acetic acid ( ethanoic acid)
acid, CH;COOH, obtained by the oxidation

of ethyl alcohol. Acetic acid is a component

A carboxylic

of vinegar (which is obtained by bacterial ox-

idation of wine waste) .

Aneurotransmitter

acetylcholine ( ACh )

found at the majority of synapses, which oc-
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acid - base balance

cur where one nerve cell meets another.
Nerves that produce acetylcholine are called
cholinergic nerves ; they form the parasympa-
thetic nervous system and also supply the

voluntary muscles. See neurotransmitter.

ACh See acetylcholine.

achene A dry indehiscent fruit formed from
a monocarpellary ovary containing a single
seed. Different types of achenes include the
caryopsis, cypsela, nut, and samara. See

also etaerio .

acid A substance that gives rise to hydro-
gen ions (or H;0* ) when dissolved in wa-
ter. An acid in solution will have a pH below
7. This definition does not take into account
the competitive behavior of acids in solvents
and it refers only to aqueous systems. The
Lowry-Brgnsted theory defines an acid as a
substance that exhibits a tendency to release
a proton, and a base as a substance that
tends to accept a proton. Thus, when an acid
releases a proton, the ion formed is the con-
Jugate base of the acid. Strong acids (e.g.
HNO;) react completely with water to give
H;0*, i.e. HNO; is stronger than H;0*
and the conjugate base NOj is weak. Weak
acids (e.g. CH3;COOH and C¢HsCOOH) are
only partly dissociated because H;0* is a
stronger acid than the free acids and the ions

CH3;CO00~ and C¢HsCOO~ are moderately

strong bases.

acid — base balance Maintenance of the
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acidic stain

optimum pH of body fluids by regulating the
acid: base ratio. This usually involves a
buffer system ( see buffer). For example
mammalian blood must be maintained at a
pH of 7.4, which requires a ratio of carbonic
acid to bicarbonate of 1:20; any serious de-
viation would result in the conditions of aci-
dosis or alkalosis. The optimum pH for high-
er plants is around 6.7, and they tend to be

somewhat more tolerant to pH changes.
acidic stain See staining.

acid rain The deposition of acids by natu-
ral precipitation (e.g. rain, snow, fog),
leading to acid pollution. The very dilute
acids are formed by reaction of gaseous waste
products (e.g. sulfur dioxide, nitrogen ox-
ide, or carbon monoxide ), with moisture
present in the air. This has led to environ-
mental damage in many areas; for example
numerous lakes and streams in Scandinavia
are unable to support life, which has been
attributed to pollution carried by southwester-
ly winds from Britain. Unpolluted rain is
slightly acidic, having a pH of 5.0 - 5.6;
damage will occur to sensitive ecosystems
when the pH falls below 4.6.

acid value A measure of the free acid pre-
sent in fats, oils, resins, plasticizers, and
solvents , defined as the number of milligrams
of potassium hydroxide required to neutralize

the free acids in one gram of the substance.
acoustic nerve See auditory nerve.

acoustico-lateralis system A system found
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acropetal

in fish and certain amphibians consisting of
the neuromast cells in various tracts on or
near the surface of the body (i.e. the later-
al-line system ) and the inner ear ( membra-
nous labyrinth ). Neuromasts and receptor
cells of the inner ear are similar, consisting
of groups of cells with sensory processes in-
nervated by nerves from the medulla oblonga-
ta of the brain. They are responsible for the

detection of sounds in water.

acquired characteristics Changes in the
structure or function of an organ or system
during the life of an organism, brought about
by the use or disuse of that organ or system,
or by environmental influences. For exam-
ple, sportsmen may develop strong muscles,
and plants growing near coasts show adapta-
tions to the drying effects of sea air. Ac-
quired characteristics are not inherited. See

also Lamarckism .

acquired immune deficiency syndrome
See AIDS.

acraniate Any chordate animal with a noto-
chord and lacking a brain and skull. Acrani-
ates include the urochordates and cephalochor-

dates. See Cephalochordata, Urochordata.

acropetal Developing from the base upwards
so that the youngest structures are at the apex.
An acropetal sequence of development is seen
in flower formation in which the calyx forms
first and the carpels form last. The term may
also be applied to the movement of substances

towards the apex, for example the transport of
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