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ASCA World Clinic Yearbook - Effective Strength and Motor Learning
Extracts from “ The Physiology of Dry Land Training” Prof Heusner

A muscle is composed of fibres, which are dividatb igroups and controlled by
many motor units, each having a certain numbeiboé$ to control.

The motor units are in turn activated by nervesnes®f which are excitatory and
cause the muscle to contract, and others are tohybivhich prevent contraction, or
random muscle action

All or Nothing

In skeletal muscles, the” all or nothing” law of sale physiology applies to the
muscle cell,not to the whole muscle. It states that a musdlewi# contract to its
fullest extent when it is stimulated adequatelypever partially contracts. However,
since skeletal muscle consists of thousands of claw=lls, thewhole muscle will
react to a stimuli witlgraded responsegjiven that some muscle cells will contract
and others relax simultaneously. In general, gradedcle contractions can be
produced in two ways:

* a) By changing the speed of muscle stimulation, or b) by changing the number of
muscle cells being stimul ated.

Exercise designed to increase the size and strarigtiuscle fibres would result in
fewer motor units being needed to perform a giwask.t These motor units would
then enjoy a better work/rest ratio, and in turatl#e the muscle to contract at a high
rate for a longer time.

Neuromuscular adaptation

But possibly, especially for a lot of swimmers, thmst important increment in
strength gained through exercise, is the neuroniasadaptation.

In the preceding description, inhibitory nerves evarentioned. Inhibition is really a
protective mechanism: many of our muscles have muafe contractile tissue than is
normally used at any one time. Some muscles angpgrof muscles are potentially
capable of exerting so much force that assumingllsameous activation of the entire
muscle or groups of muscles, we would end up va#tily serious skeletal damage.

However, specifically performed exercise ethprogressively stress and cause
changes in the muscle, bone and connective tisslkengirthem much stronger, has
the effect of overriding part of the neural inhibit which prevents the motor unit
from contracting and so releases a much greateuained muscle force.

Furthermore, this disinhibition gets enormous clegnia strength and power without
increasing the muscle bulk, because the increased fs due to an increased motor
unit activity.

Extracts from ‘ Strength and Conditioning’

“In the gym | often see skinny guys usin@vier weights than bigger and more
muscular guys, how can this be explained? Ifiehel of quantitative development
of the muscles hypertrophy (increase in muscle) sgdower, there should be a
gualitative compensation which justifies this pheemon. | think that, especially in
the field of power, the muscular cross-section eéspnts an important, but indirect
contribution to performance, while the percentafjéast twitch fibresthe degree of
their innervation and the degree aynchronization of the activity of motor units, is
really the heart of the matter.”




“Keeping in mind that strength is a very wide diehoing from resistant strength to
explosive power (and many other manifestationshihk that, while muscular
hypertrophy can be more or less important accortbnipe type of strength required
by a particular sporting event; theuromuscular aspect is always of first importance.
It will specalize according to the requirements of eaoht,spnd always represents
the most direct contribution to high-power fea{R&demonte)

“Both high force and high speed weight tragnexercise will recruit fast twitch
fibres, moving one closer towards the force-velpci@ipacity curve, increasing the
power output and subsequent strength-power traigfifegt’(O’Bryant)

Motor Learning

A good understanding of motor learning is importantswimming instruction, stroke
technique and training.

Within each motor nerve there are many motor nesigorittle alpha fibres. Each one
branches out and innervates a whole bunch of miibcés. One neurofibre and
the muscle fibres that it innervates is called aanonit. (previously mentioned)

It is the smallest functional unit that we haveha neuromuscular system.

When a new skill is attempted, the bodytea®cruit a bunch of motor units, and
initially that recruitment may be rather haphazand quite inefficient. With training,
you get more units that will do the trick for yoffi@ently. Some would operate but
be inefficient, and some would actually be antagfmni

This happens on a trial and error basis,dsutve continue to work on a new
motor skill we gradually refine that recruitment abtor units to a point where we
isolate the effective ones. We recruit more eftectones; then we get rid of the
ineffective ones and the antagonistic ones, andrizg the recruitment on a time
related basis.

We now have a nice summed response whicls gisehe smooth, flowing kind of
actions that you are used to seeing in the skatatete.

From the forgoing, it is easy to imagine the praigeinvolved in changing wrong
movements that have been programmed into the nes@rar system.
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