TRAINING FOR ROWING

by

Liz Flavell and Caroline Turnbull

Why train?

The aim of training is to improve performance and increase speed over a given distance.  This is effectively done both on and off the water.  To increase power output three methods are identified: 

· increase muscular efficiency

· improve mental skills

· increase technical ability

The training programme outlined here aims to increase muscular efficiency off the water and is supplementary to on-water training and improving technical ability.

To effect an increase in muscular efficiency, there must be an increase in strength without loss of flexibility and an improvement in metabolism.  Muscle is a contractile tissue by which movement is effected.  Skeletal muscle is the largest organ of the human body, making up nearly 50% of total body weight.  When a muscle contracts the muscle belly is visibly shortened, initiating movement.  For this contraction energy is needed, and failure in the energy supply leads to fatigue.

Metabolism of glycogen within the muscle cell provides the main source of energy for contraction.  Glucose and fat are derived from food that is eaten and stored in the body until needed.  Glucose is stored in the form of glycogen in all body tissues, but mainly in the muscles and liver.  Fat is stored in adipose tissue made up of fat-filled cells.  To delay the onset of fatigue the glycogen stores in the body need to be full prior to exercise and replenished following exercise.  This requires a diet high in carbohydrates.

Aerobic metabolism of glycogen requires oxygen, but glycogen is also metabolised anaerobically in the absence of oxygen.  The aerobic metabolism of glycogen produces thirteen times more energy than the anaerobic metabolism, and is thus the preferred metabolic pathway for any form of endurance exercise.
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The accumulation of lactic acid is the limiting factor for the anaerobic metabolic pathway, and therefore is primarily used in short intensive bursts of exercise.  When exercise intensity drops, the supply of oxygen to the muscle is re-established and lactic acid itself is metabolised aerobically to provide a source of energy.  Training can alter the exercise intensity at which lactic acid accumulates (lactic acid threshold).  Therefore, lactic acid (anaerobic) threshold training is vital in a rowing training programme.

Creatine Phosphate is also stored in muscle and is metabolised anaerobically to provide a rapid source of energy lasting about 20 seconds at the start of exercise.  Aerobic and anaerobic pathways provide energy together, for example during a 2000 metre rowing event, 80% of the energy for muscular contraction is derived aerobically and 20% anaerobically.

There are two types of skeletal muscle classified according to the type of contraction they undergo:

a) Fast twitch (FT): fibres contract rapidly, fatigue rapidly, predominantly anaerobic high-speed movements of short duration.

b) Slow twitch (ST): fibres contract more slowly, more resistant to fatigue, use aerobic metabolism of glycogen and fat as a fuel source, responsible for sustained lower level of effort.

The distribution of FT:ST fibres is individual, but it is possible to alter the distribution by stressing the muscle specifically in training.  Fast twitch fibres may be trained to change to slow twitch fibres by endurance work, and vice versa by interval training.

Principles of training

A large muscle mass is used in rowing and the duration of the exercise implies predominantly using aerobic power.  Training needs to develop the strength and aerobic capacity of the skeletal muscle mass.  To do this, the intensity of training needs to be just below the anaerobic threshold of an individual.

The anaerobic threshold (AT), or onset of blood lactate accumulation is defined as the point during exercise when the cardiovascular and respiratory systems fail to provide the exercising muscle with adequate oxygen for the metabolism of glycogen to continue aerobically, so anaerobic metabolism starts to dominate.

Of the various methods of calculating an individual's anaerobic threshold, only one is suitable outside the laboratory.  This involves a step-up workload on an Ergometer using heart rate information.  This will usually be found to approximate to 90% - 95% of maximum heart rate (MHR).  So an individual training for aerobic improvement should train between 85% and 90% MHR.  Both AT and MHR can be established readily in the gym.  MHR can be calculated, and is accurate enough until elite training is required.

The two main focuses of training are technique and fitness.  Technique training polishes the skills needed to row.  Fitness makes the body more effective, building strength, developing stamina and increasing speed.  The three elements of fitness are flexibility, cardiovascular conditioning and strength.

There are certain principles that apply to all types of training, whether it is training for endurance, strength or flexibility.  These are overload, recovery, specificity, reversibility and evaluation.  

Overload refers to the process whereby a muscle is systematically subjected to a progressively higher stress in order to develop and strengthen it.  When the human body is subjected to a repeated stress, it will adapt to cope with that stress in the most effective way it can.  This progress is referred to as 'over-compensation'.  Once the muscle has adapted to a particular stress or load, no more adaptation will take place.  If, however, a further stress of greater magnitude is applied, the body will adapt to this stress in the same way as it did for the first, and this will result in the body being capable of coping with the higher stress level.  It is this constant adaptation of the body to whatever stress is applied to it that forms the basis of all sports training.  The implications of this for training are that if we want the body to adapt, either by getting stronger or by increasing its endurance capacity, there is no point in repeating the same training over and over again.  If, for example, you can lift 100kg ten times before failure, you are not going to train your body to be able to lift 200kg ten times by continuing to lift only 100 kg.

Closely allied to the principle of overload is that of recovery.  It is important to understand that when you overload your body, the adaptation to that load takes place during the recovery period immediately following the exercise, and not during the exercise itself.  If you fail to allow sufficient recovery time after exercise, the body will not have had time to replenish its energy resources, which means that when you start the next training session it will be too fatigued to cope.  This is known as 'failing adaptation' or over-training.

A training routine should always be designed to develop a particular aspect of your capabilities: thus if you wish to develop your capacity for endurance, you would not spend hours doing strength training.  Having said this, a certain amount of 'cross-training' can be useful to break the monotony of constantly performing the same movements, and is also a way of avoiding the damage that can be caused by repeatedly stressing the same muscles.

Perhaps one of the most important principles in training is that of reversibility, meaning that the body can reverse any of the adaptations is had made through training.  The implications of this are that if you stop training for any length of time, the progress you have made will be undone.  Studies have shown that the body can become 'detrained' up to three times as quickly as it is trained, so if it has taken you six weeks to improve your strength, it may take only two weeks to lose that improvement.  Thus it is vital to continue some form of training when on holiday and even when illness or injury strikes, subject, of course, to medical advice.

The final principle of training is that of evaluation, as regular evaluation of your progress will show when adaptation has occurred and when to increase the training load to encourage further adaptation.  It will also show whether the training programme is actually achieving the desired aims or not.  Testing on a regular basis is therefore an essential part of any training programme.

The programme that follows aims for optimum performance.  Adjust the programme to suit your individual needs.  If you are able to row off-season, replace a balance of the other workouts with the rows.  Listen to your body and work out accordingly.  Ideally join a gym and have a fitness assessment; a personal trainer can then tailor-make a plan for you.  If you cannot do this, the programme can be adapted for home use.  A heart-rate monitor takes the guesswork out of training intensity and is essential for AT training.  Always ensure exercises are safely taught and carried out.

Always warm up to prepare your cardiovascular system to work harder, increase the temperature of the muscles and reduce the risk of injury.  Stretch all muscles you will use dynamically and statically.  After the workout cool down for a couple of minutes to allow the heart to slowly recover its normal pulse rate and avoid post exercise muscle stiffness.  After the exercise, it is vital to maintain flexibility and to stretch all the major muscle groups, holding each stretch for at least 15 seconds.

Exercise programme


Day 1
Day 2
Day 3
Day 4
Day 5
Day 6
Day 7

Season
ROW
gym workout
ROW
CV or gym workout
ROW
ROW
REST

Off season
CV workout
gym workout
CV workout
fun workout
gym workout
CV workout
REST

CV workout

1. Warm up 5 - 6 minutes of slow pace relevant activity

2. Stretch appropriate muscle groups

3. 30-40 minutes activity at 80-95% maximum heart rate

4. Cool down

5. Static stretches

CV cross-training activities to complement a rowing programme:

· Cardio-circuit class

· Boxercise

· Cycle Reebok

· Body pump

· Step class

· Run at 6-8 minute mile pace

· Swim drills and skills and pyramid

Gym workout

1. Warm up 5 minutes on stationary bike or Concept II

2. Stretch appropriate muscle groups

3. Concept II, 24/30 strokes per minute, level 3-5

· Day 1:
3000m, weights

· Day 2:
500m, 2 mins rest, 500m, 2 mins rest, 500m, weights

· Day 3:
2000m, 2 mins rest, 500m, weights

4. Stretches

Weights, using machines and dumbbell

Exercise
Sets x reps
Weight

chest press
3 x 12
20 kgs

lateral flys
3 x 12
25 kgs

seated row*
3 x 12
30 kgs

lateral pull down
3 x 12
30 kgs

squats (dumbbell)
3 x 12
2 x 5 kgs

leg press*
3 x 12
100 kgs

shoulder press*
3 x 12
20 kgs

dumbbell curls
2 x 12
2 x 7.5 kgs

tricep extension
2 x 12
2 x 5 kgs

crunches
3 sets to fatigue


dorsal raises
3 x 15


*include when time permits

The above weights are suggested start weights for lightweight women.

Remember, always perform exercises with good form.  The above can be adapted for free weights

Fun workout

Walk/hike, cycle, aerobics/dance, tennis, squash or similar, or rest

Water Training

The training a rower carries out on the water is designed to improve his/her aerobic and anaerobic capacity.  This training can be divided into six main types:

· oxygen utilisation 1 (UT1)

· oxygen utilisation 2 (UT2)

· oxygen transport (TR)

· anaerobic threshold (AT)

· lactate (L)

· alactate (AL)

The principal aim of UT training is to improve the body's ability to use the oxygen delivered to the muscles via the bloodstream, by increasing the number of capillaries and mitochondria surrounding each muscle and increasing the amount of myoglobin.  Most of the adaptations created occur at the site of the muscles being stressed and it is therefore essential that UT training is carried out in the boat whenever possible.

TR training is designed to increase the body's ability to transfer the oxygen-rich blood from the heart to the muscles and thereby strengthen the heart and make it more efficient.

AT training is designed to improve the rower's anaerobic threshold, i.e. to develop the aerobic capacity.  It is important when doing this type of training to exercise at the correct intensity to avoid either over-production of lactic acid or under-stressing the body, both of which will lower the training effect.

There are two main types of lactate training:

· lactate tolerance work, where the aim is to build up the level of lactic acid in the body by performing a series of work pieces with a short rest (1.25 to 1.5 times the work period) in between;

· lactate production and removal training, where we would do some quarter to half pressure paddling for about 15 minutes after every second work piece to allow the body to remove the lactic acid and produce the maximum level again during the next work piece.

Alactate training develops the ability of the body to produce the instant energy required at the start of a race.  The production of this type of energy does not produce lactic acid, hence the name, 'alactate' meaning 'without lactate'.  Practising racing starts of incorporating a series of short bursts of about fifteen strokes at high rating and maximum pressure during a longer work piece will improve this aspect of your performance.

The table below gives examples of each of these.

Training Type
Work
Rating
Rest
% of max heart rate
Pulse*

UT1
45-60 mins
20-24
none
75-85%
150-170

UT2
60-90 mins
18-22
none
65-75%
130-150

AT
2 x 20 mins
24-28
8-10 mins
85-90%
170-180

TR
6 x 5 mins
26-30
6-8 mins
90-95%
180-190

L
6 x 500metres
32-42
2-3 mins
95-100%
190-max

AL
10 x 15 strokes
max
30 strokes
N/A
N/A

*Pulse assumes a maximum heart rate of 200 beats per minute.  If you do not possess a heart-rate monitor, a useful rule of thumb is 220 minus the rower's age.

The Rowing Year
In practice the rowing year is divided into three main phases, known as the transition, preparation and competition phases, each of which requires a different type of training:

Phase
Month
Aims

Transition
September
Mental and physical recuperation

Preparation



· General


Oct-Nov

Dec-Jan
General endurance

Maximum strength

· Specific


Feb-Mar
Power

Strength endurance

Competition



· Pre-competition


Apr-May
Strength retention and boat speed

· Competition


Jun-Aug
Strength retention and boat speed

Transition Period

This should be an opportunity to get away from the constant physical and psychological stress of training.  This does not man you should stop training altogether, but you should either try to take a complete break from rowing and enjoy some other sport such as swimming or cycling, or do something within rowing which presents a different challenge, for example sculling if you normally row in a crew boat.

Preparation Period

The aim of this period is to prepare yourself for competition, and it is probably the most important period of the year for any athlete.  As John's father used to say "you don't win this year's races on last year's training".  The first phase focuses on restoring previous levels of strength, aerobic fitness and flexibility after the transition period.  Remember that the longer you have been away from training, the longer it will take to regain full fitness, and build up gradually, setting yourself realistic targets.  In the second phase the emphasis is on developing maximum strength through weight training.  The third phase concentrates on specific areas of fitness, in particular developing the fast, explosive power essential in rowing and increasing strength endurance.

Competition Period

At the beginning of the regatta season it is all too easy to undo some of the progress you have made during the preparation period.  It is essential therefore to continue to do some strength training, ideally twice a week.  Most of the work on the water will be aerobic, with some sessions dedicated to higher intensity work to improve the anaerobic system.  During June to August the workload will need to accommodate racing and will follow a pattern of cyclic loading where you build up the intensity of your training, following by a short period of unloading (reduced workload) immediately before a regatta.  As in April and May, the bulk of your training should still be long distance rowing at low to medium intensity in order to maintain aerobic fitness.  Unlike the aerobic system, the anaerobic system can be trained quite quickly, and one or two sessions a week of specific training to enhance this aspect of your performance will be more than adequate.  Always remember that the competition period is a time for perfecting technique at racing speed.  During the week before a race you should increase the quality of your training with a subsequent reduction in the quantity of work, in order to ensure that you remove the possibility of fatigue affecting your performance.  The total time spent on maximum (flat out) work for any individual session during the final week should not exceed the time required to cover the race distance.

Additional Reading

Steven Redgrave's Complete Book of Rowing

High Performance Rowing by John McArthur

Peak Fitness for Women by Paula Newby-Fraser
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