Florence Bulbing Fennel (Foeniculum dulce)

Fennel General Background and Basic Agronomy

Florence bulbing fennel is harvested for its thickened leaf bases which have a very characteristic taste.  It is becoming a more popular crop and ingredient in New Zealand.
Sow in greenhouses (e.g. 45 mL cell transplant trays) from October to November and transplant to field successively (monthly) from November to January.  Transplant to around 20cm apart in rows 0.6 to 1.0 metres apart.
Pick when the thickened bases have reached full size but prior to bitterness being present.  Light ridging is recommended to partially blanch the bases to improve salability and taste.
Expected yield is 2 to 5 tonne per hectare after 100 to 130 days.
Fennel should not usually be grown in the same area for more than one in every three years.
Soil and Fertiliser

Prefers light to medium loam soils – well drained and free of compaction.  Optimal pH around 5.8 to 6.4.  Liming is recommended to maintain the soil pH at around 6 to 6.4 (above this level, there may be some issue with the uptake of metal trace elements like iron, manganese, copper and zinc).
An initial base dressing rich in nitrogen (e.g. with restricted input permission: fishmeal or blood and bone @ 300 kg/ha) can be particularly successful in cool conditions to ensure vigorous growth.

Intercropping Potential

Fennel has a reputation for a negative effect on plants growing beside it and it is not known if there are good evidence based strategic combinations.

Fennel Weed Management

Control perennial and grassy weeds prior to cropping and manage annual weeds through false seed bed technique.  Interrow cultivation is likely to be important.  Intrarow weeding is more difficult but could be achieved by interrow cultivation being designed to leave some soil on the row to smother weeds.  This can include the small amount of ridging later in the crop life that will help partially blanch the stems.  Handweeding is likely to be required and special care needs to be taken not to damage bases with hoes (actually weeding by fingers may be required in some cases.  With any weeding operation, control while the weed seedlings are still small (e.g. three or four true leaves) is important for speed and effectiveness of weed removal.
Fennel takes a long time to reach maturity (100 to 130 days) so weed management is important to reduce the chance of annual weeds being able to set seed before crop harvest.
False Seed Bed Technique

The false seedbed technique is to cultivate a seedbed as if for planting and then allow a flush of weeds to occur (if necessary irrigating to bring on the weed flush).  The weeds are then controlled by undercutter bar or thermal weeding avoiding disturbing the soil to trigger deeper weed seeds.  This should be repeated once or twice if weed burden is high or if a high level of seed exhibiting dormancy is expected (e.g. mature fathen that had been ploughed in several years ago and the area has been once more ploughed).  

Some extra tips for false seed beds are…

Control of weeds is ideally done when weeds are very small (less than four true leaves) as regrowth after thermal weeding or light cultivation is not an issue.

Established perennial weeds should be controlled before going into the false seed bed method.

Grassy weeds are more able to regrow from thermal weeding or undercutter bar work.  They should ideally be controlled before starting a false or stale seed bed programme.
Fennel Pest Management

The pests of fennel include aphids, thrips and root knot nematode.
Aphids
Also see general information on aphid management.  Aphids are a concern for causing poor growth of fennel.
Floating row covers are effective in keeping out the pest early on in crop growth.  Generally there should be an encouragement of beneficial flowering plants to increase levels of natural enemies of the aphids.  Flowers include phacelia for feeding hoverflies and buckwheat for general natural enemy improvement.

Thrips

The main thrip species commonly attacking fennel is the western flower thrip (Frankliniella occidentalis).  They rasp the leaf surface leaving a characteristic silvery appearance.  Sucking on plant sap, they can reduce crop yields.

Thrips have a life cycle of several flightless instar larvae all of which feed on plants and a mature phase capable of flying.  If populations build up, this can result in serious damage to the crop.  In unsprayed conditions, the levels of natural enemies may be able to build up.  The natural enemies present in New Zealand include predators and parasites.  Numbers of thrips are also affected by local sources of thrips and host condition.

Attention should be paid to the surrounding area.  Ideally there would be refuges such as beetle banks for spiders, spider mites, ground beetles, lacewings, pirate bugs, ladybirds etc.  On the other hand areas of weeds and old crops that may serve as a source of thrips should be tidied.  Bad thrip infestations can result from a nearby thrip infested crop that has been left to mature.

Some thrip predators and parasites will be improved in number and activity if there is the provision of suitable flowers for providing pollen and nectar.  For example the pirate bug eats thrips and mites but also derives food from pollen of open flowers e.g. buckwheat.  Hoverflies attracted and boosted by phacelia, buckwheat and other flowers can also aid the biological control of thrips.

A stressed crop will be more prone to thrip infestation.  A common issue is shortage of soil moisture and irrigation should be kept up to ensure healthy growth without summer dry stress.  Crop nutrition is also important with a desire for uninhibited growth with adequate provision of calcium and possibly boron.  Excess nitrogen should be avoided as this can provide an easy and desirable food source for thrips.

Field Root Knot Nematode

Meloidogyne hapla produces spherical galls (on the roots or attached to the root surface) and vigorous root proliferation, leading to stunted growth of tops, wilting and even death of affected plants.  The mature female nematodes are bulbous (0.5 mm in diameter).  Males are wormlike and 0.75 mm long.  The female can lay up to 500 eggs in a gel and juveniles will hatch two weeks later in warm moist soil.  As well as fennel, the pest has a wide host range including carrots, lettuce, kumara, parsnips and peas as well as clover, lucerne, berry fruit, roses, kiwifruit, convolvulus, fat hen and dock.  The main crops not affected are maize (and sweetcorn), cereals and grasses.

Rotation is difficult but a sweetcorn/maize only crop (or cereals or grass cover crop) for one summer is helpful (and will also reduce likelihood of Sclerotinia see below under disease management).
To reduce the potential for nematode issues, good soil biological activity and organic matter levels are important.  If the nematode establishes it may be necessary to summer fallow with diligent cultivation completely controlling weed growth.

Fennel Disease Management

The main disease in fennel is sclerotinia.
Sclerotinia – cottony rot

Scelrotinia sclerotiorum is a common fungal disease of vegetables.  In fennel the symptoms are the development of soft “cottony” white growth of fungal mycelium around the base of the fennel plant and on leaves that are in contact with the soil surface.  The black resting bodies of the disease, sclerotia, are eventually formed within the mycelium.  The rot can spread through carrots post harvest.

Avoid planting fennel in poor draining conditions as this will favour the development of the disease.

See general information on Sclerotinia management.  Crop rotation is the most important method for avoiding this disease.

