Crop rotation on a 6-Bed System
Rotation is about growing specific groups of plants in a different place each season. This may not be feasible in a small garden. It also enables a balanced supply of nutrients in the soil although this may be less important within a compost-rich organic system. Tomatoes in particular are very 'hungry' for potassium and this major element would normally require its greater application either through adding fertilizer or OM. Moreover, to grow tomatoes in the same place each year would rapidly deplete the soil of it.

The main reason for crop rotation is to apply P & D control. Crop families can be vulnerable to specific soil-borne diseases e.g. alliums to white rot and brassicas to club root. Some disease organisms linger for years in the soil and may never ever be eradicated. In this vein it is generally thought that the longer the rotation sequence the more likely disease organisms can be avoided. 

There are many versions of crop rotations in the world spanning hundreds of years of accumulated wisdom. In Europe some farmers practice 27-year rotations (2). One of the main reasons for pest build-up is the practice of monocultural methods. Rotation ensures that the host plant of the pest is not available in successive years thus curtailing its breeding cycle.

When planning a rotation bear in mind two main factors: keep together the crops that are prone to the same pests and diseases (see below); keep together the plants that like the same soil conditions (3).
6 Bed Rotation scheme

Crop/Soil improver
Sow/Plant out



Harvest/Dig in


Add OM






Jan

Straw/cardboard mulch
Bed 1
Early Potatoes

Mid Mar - Apr



Mid June - July


'Duke of York'


Clover


Aug




Feb>>>>>>>>>>>>>

'Alsike'


Add OM (first year only)





Feb
Bed 2
Dwarf French Beans
May - Mid July



Late June - Oct


'Purple Queen'


Celery


April/May-June



August - Nov


'Golden Self Blanching'


Mangetout

Mar - June; Aug - Sept


June - Nov


'Ezetha'a Krombek Blauwschok'


Alfalfa


April - July



Feb>>>>>>>>>>>>>>
Crop/Soil improver
Sow/Plant out



Harvest/Dig in


Add ground limestone





Feb
Bed 3
Radishes

Mar - Early Aug



Mid April - Late Feb>>


'Cherry Belle'


Rocket Salad

Mar - Oct



All year (Cut & Come)


'Wild Rocket'


Lettuce


Late Mar - Mid July


Mid May - Mid Oct


'Biond Foglia Riccia'


Lands Cress

April - June; Sept - Nov


All year (Cut & Come)


'American'


Kale


Mid April - May/Mid June - Early Aug
Nov - Early May>>>>>
'Dwarf Green Curled'



Add OM






Feb
Bed 4
Spring Onion

Mid Feb - April



July - Sept


'White Lisbon'


Scorzonera/Salsify
Mar - April



Sep - Oct 


'Russian Giant/Mammoth'


Carrots


Mid Mar - Early July; Aug

June - Oct; Nov - Dec


'Fly Away'


Rye grass

Sep-Nov



April>>>>>>>>>>>>>
Bed 5
Courgettes/Squash
May - June



Aug - Sep

'Albarello di Sarzana'

Sweet corn

Late May - Early June


Late July - Early Oct


'Kelvedon Glory F1'


Add OM






Oct


Straw mulch







Rhubarb

Oct - Mar>>>>>>>>>>>>>>>>>>>>>>>All year (Cut & Come)

'Glaskin's Perpetual'

Add ground limestone





Jan - Feb


Bed 6
Artichoke

Jan -Mid Apr



Mid Oct - Early Mar>>>


'Chinese'


Spinach

Mar - Mid June



Late May - Sept

'New Zealand'


Winter Spinach

Aug - Sept



Oct - April>>>>>>>>>>


'Giant Winter'


Chard


Apr; July



All year (Cut & Come)


'Bright Yellow'


Corn Salad

Mar - Sep



June - Dec


'Etampes'

KEY

>>>>>>> Continuation into the following year
All varieties are quoted from the HDRA Catalogue 2003

The criteria for growing crops included a low pH of 5.5 and the presence of club root.  The sowing dates indicated are extreme since they account for successional sowings as and when bare soil is available, and also due to the use of a greenhouse for early seed germination. For the first year ground limestone was added to two beds only. That is, it would take 3 years for ground limestone to be added to all the beds since the cultivation of each bed would move down a bracket with each succeeding year i.e. in year 2 beds 4 & 1 will be limed, and in year 3 beds 5 and 2 will be limed. Since club root is a serious problem and liming goes some way to reducing it by raising the pH the whole cycle could possibly be repeated for at least another 3 years.

Bed 1: The potatoes will be chitted 6 weeks before the last frost. After adding OM to the soil they will be planted through a cardboard mulch and buried under 15cm of straw as protection from frost as well as for general aesthetics. This method negates the need to earth-up. The variety becomes more floury as it matures making it more appealing for storage and a longer season. Clover will be broadcast straight after harvesting and allowed to over-winter to be dug-in February the following year. This particular variety can withstand high acidity levels.

Bed 2: After allowing a few weeks for the clover to break down sowing can begin. The beans were chosen for their ornamental qualities, the peas, again, for their ornamental looks and the characteristic of being able to be dried, and the celery because it doesn't need earthing-up. The alfalfa is sown as late as possible to avoid competition. The peas should by now be able to cast some shade to assist germination in the summer. When cutting down the legumes in November the roots are left in the ground to break down and release their fixed nitrogen.  This ensures that the alfalfa is not disturbed too much. Alfalfa was chosen because it can draw up nutrients from as much as 6m deep.

Bed 3: The alfalfa is dug-in February and ground limestone is immediately added. Seed sowing commences March. The kale was chosen because it is well suited for light soils and unsheltered sites, the land cress because of its all-year appeal, the lettuce due to its cut-and-come tendency, the rocket for its ability to resist bolting, and the radish for successional sowings on a depleted soil.

Bed 4: Well-composted OM is added first thing in February. The onion was selected for its quick growing, the scorzonera and salsify for their size and for which the latter can be left in the ground. The carrot variety is carrot fly resistant, and the rye grass over other manures is chosen due to its late-sowing qualities. Its bulk will also suit the following crop after it is dug-in.

Bed 5: Allow the rye grass to break down; it is easily more manageable over other green manures. The courgette is productive over a long period and the sweet corn is a reliable, very early heavy cropper. The ground should be cleared in October, at the same time well-composted OM is added and rhubarb planted up. This particular variety can be cut in the first year. A straw mulch is then added over the top of this to provide winter protection. 

Bed 6: Ground limestone is added first thing between January and February as weather permits and the Chinese artichokes planted as soon as is convenient under the straw. Two types of spinach; New Zealand which grows on all soils and particularly in dry conditions, and the winter type that produces very fleshy leaves. The chard is very ornamental and the leaves can be picked when young. The corn salad is a heritage variety.

Crop rotation enables clearing crops like potatoes to reduce the work needed to operate a successful system - not only do their roots and tubers act as soil conditioners, when digging them out any perennial weeds can be removed and hidden pests can be exposed to their predators. Deep-rooted crops like parsnips and spinach beet also allow for soil conditioning, especially if alternated with shallow-rooting crops (1). More unfounded are the allelopathic effects that provide for some sort of P & D management. And it would be fair to say that they generally happen on a broad scale rather than one's own back yard (2). This also extends to poor soils rather than the organically-rich soils of an edible garden. Sunflowers inhibit the growth of potatoes amongst other plants but not all varieties have this effect. Other plants release exudates that can prevent seed germination. This is the case with grazing rye and tares (5) although this becomes contrary to the desired effect if the following seeded crop is a cultivated one. They may also act as a natural chemical control for certain pests. Above, as well as below, ground smells may also distract breeding pests looking for a host plant. Chives or onions are traditionally known to be beneficial to carrots; potatoes for beans and maize; peas for carrots, swedes, radishes, cucumber, corn and beans. Soya beans grow well everywhere and with everything (4). In other words, crop rotation is conducive to a higher percentage of possible companion-plant combinations in a given area. It should also be pointed out that rotating crops around different beds allows for different varieties to be grown anyway, dependant upon factors such as changes in alkalinity and acidity of the particular microclimate, or shadier and sunnier positions if the variety is say, prone to bolting. And at the same time it is also conducive to permitting soil preparation with manures, fertilizers and lime since crops liking the same treatment are kept together. Another good reason for crop rotation is to allow growing green manures on every part of the plot at some time.

All rotation schemes rely on the periodic use of legumes whether these be edible or non-edible (2). But fundamentally the scheme needs to take into consideration the requirements of the soil to regain its fertility either through being left fallow or having nutrients added. In a natural system the depleted soil nutrients would normally be given back when the plant dies. Cropping spatially removes these nutrients. Adding OM at particular times in the year makes up for this nutrient depletion. But human-assisted culture can also maximise the effects of natural systems; growing legumes will fix nitrogen into the soil making it available to other plants that follow in the rotation. In this case it would be beneficial to follow with high nitrogen feeders like leafy crops. Yet in a natural system if the legume was left to flower then the host plant would utilise up to 90% of its own manufactured nitrogen (2). Thus rotation necessitates the understanding of nutrient cycling. The other point to consider here is how certain plants can extract nutrients from the soil from different depths depending on their root structure. By composting a part of that plant or all of it nutrients are spatially translocated. The classic example here must be lucerne, or alfalfa as it is commonly known, rooting down to 6 metres in some cases (5). 

Green manuring avoids leaching by covering the ground, as well as protecting it from the elements. Whereas dig systems may expose clods of earth to weathering which can be beneficial, other weathering effects can cause capping on the solid surface. Keeping the ground covered at all times in the year prevents compaction and restricted root growth.

Many systems are possible from simple three year rotations to four, five and upwards. Perennial crops such as asparagus, artichokes and herbs will need to be fitted in also. Catch crops and inter/under cropping should all be incorporated if one wants to add more complexity to a system. In the above plan the rhubarb, chard and perpetual salads can all be left in the ground as space permits. In subsequent years they will need to be divided. Self-seeders can also be left to find their own spots and green manures can be sown as bare soil is made available.
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