Radicchio (Cichorium intybus)

Raddichio General Background and Basic Agronomy
(largely sourced from Don Pearson notes)
Radicchio is purple-red hearting chicory used in salads (there are alos less common green varieties). Generally radicchio is a component of the salad because, although the internal leaves are very sweet, there is still a level of bitterness to them.

The two main types are the round “Chioggia” ball or “Palla Rosa” type which is round and red, and the tall “Trevisio” type that looks like a red romaine lettuce. 

Experience at the BHU suggests that the main problems with radicchio are bolting, bottom rot, and tip burn in that order.

Bolting is most easily prevented (at least in Canterbury) by planting out only while days are shortening (overcoming a tendency of chicory to flower with increasing day length) and ensuring a good continuity of water supply.  This will provide for the main autumn harvest.  Early summer harvest is achieved by early sowing.  Given a desire for warm soil temperatures for germination, transplant production is recommended in early spring.

Bottom rot is best combated by transplants a little proud (i.e. sticking out of the soil) or on a ridge, and avoiding mulching too close to the plant.

Tipburn is a common problem for commercial production of radicchio. In recent years much selection work has been undertaken to reduce this problem in open pollinated lines and a number of new hybrid cultivars have been developed with reported resistance to tipburn. (For the home gardener tipburn is mostly cosmetic as burnt tips can be removed during processing.)

Saving seed from radicchio is relatively simple. Select 5+ best plants in the autumn and mark them (You can still harvest and eat the “head”). The number needs to be 5+ as chicory varieties including radicchio are generally self infertile. In the spring, plants will bolt and flower (lovely blue flowers) and set seed over a course of several weeks. Watch that there is no chicory or other relatives, e.g. endive, flowering at the same time as cross pollination is common. Stalks will dry and seed can be threshed in autumn. Freeze winnowed seed overnight to kill off any seed eating insects, then dry and store in a sealed container in a cool dry place.

NB radicchio does not attract or support lettuce aphid!
Pelleted seed is recommended if considering direct precision sowing.  Transplanting is also common.
Harvested plants are best cooled straight away.  The crop will store for 14 days at 0oC (ideally 98-100% relative humidity) – must be > -0.2oC to avoid freezing damage.

Extreme bitterness and toughness of leaves is from a delayed harvest and over maturity of the produce.  This must be avoided.  Crop is generally mature 80 to 95 days after direct sowing.
Storage can extend to two or three weeks if produce is immediately cooled to 1oC and then stored at 0oC (with 98-100% rel hum).
Recommended rotation span is to not grow radicchio on the same plot more often than one in three years.
Soil and Fertiliser

Prefers medium to rich loam soils – well drained and free of compaction.  Optimal pH around 6.0 to 6.5.  Liming is recommended to maintain the soil pH at around 6.2 to 6.4 (above this level, there may be some issue with the uptake of metal trace elements like iron, manganese, copper and zinc).
At 15 and 28 days after emergence, (or at transplanting and again a fortnight later) it can be beneficial to apply a biofertiliser with the aim of improving the yield.  A liquid fertiliser including fish or some other nitrogen source can be especially helpful.

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.
Radicchio 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 before the canopy is sufficient to smother weeds.  Intrarow weeding is more difficult but could be achieved by interrow cultivation being designed to leave some soil on the row to smother weeds.  Some hand weeding may make harvesting easier but the main concentration should be on the false seed bed technique to reduce the issue.  With any weeding operation, control while the weed seedlings are still small (e.g. three or four true leaves) is importance for speed and effectiveness of weed removal.
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.
Radicchio Pest Management

The pests of radicchio include aphids, thrips, caterpillars and slugs and snails.
Aphids
Also see general information on aphid management.  Aphids are a concern for causing poor growth of radicchio, transmitting viruses (lettuce mosaic virus – LMV) and reducing marketability of the produce.
Floating row covers are effective in keeping out the pest.  And 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.

The recently arrived nasonovia aphid (Nasonovia ribis-nigri) fortunately is not attracted to nor supported by radicchio.
Thrips

The main thrip species commonly attacking radicchio 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.

Caterpillars
Should not normally be a significant impact but can be managed through provision of suitable flowering plants and refuge areas (as described in the thrips section to stimulate the presence and activity of natural enemies.  On crops with a significant c aterpillar concern, the application of restricted input BT (Bacillus thuringiensis) sprays is highly effective at selectively controlling caterpillars.
Slugs 
Slugs aid decomposition of dead plant matter but are also major pests of living vegetables being a particular concern for the survival of young seedlings.  They can also reduce marketability of radicchio due to holes (mostly on outer leaves that can be trimmed off) and their presence (tendency to hide amongst the inner leaves of radicchio).  Slugs leave a slimy shiny trail though not as pronounced as that of snails.

On an intensive scale, trapping or barriers may be feasible.  A small container or lid sunk into the soil with diluted beer in it attracts and drowns slugs.  If the lip of the trap is raised two centimeters from the soil surface and two or three small sticks rest inside, beneficials such as predatory ground beetles are less likely to be trapped.Various materials such as wooden planks and comfrey leaves (high attractive to slugs) can be laid around a garden area and the slugs taking residence underneath them regularly collected.

On a larger scale, attention to relatively fine tillage is useful as cloddy soil tends to provide habitat conducive to slugs.  The predators of slugs such as hedgehogs and thrushes can be enhanced through the provision of hedgerows and a diversity of plants with undergrowth and alternative feed for these predators.
Radicchio Disease Management

Diseases in radicchio include damping off, downy mildew and Sclerotinia rot.  Other diseases such as botrytis, bacterial soft rot, Pleospora leaf spot, and ring spot are mostly addressed by promoting healthy crop growth without excess levels of nitrogen (i.e. avoid lush growth) and restricted input sprays only if required.
Downy Mildew (Bremia lactucae)
This is a foliage blight that starts off as a white turning to grey downy growth on both sides of the leaves.  It is favoured by warm or cool (not hot) humid conditions.  The disease organism requires a film of water to germinate so try to irrigate the soil only if practical (otherwise water in mornings to allow the water to dry off leaves quickly).  If using tunnelhouses, ensure these are well ventilated e.g. use mesh (frost cloth etc) rather than plastic film.  Overly dense plantings are more prone to the disease.
Bourdeaux mixture is effective against downy mildew and can be used on a restricted input basis (spray at 7-10 day intervals from first sign of the disease being an issue) but the prime means of control are growing the crop well and employing the practices mentioned above to limit the potential for prolonged films of water on the foliage.
Damping Off (mostly Pythium spp.)
The protist plant pathogens are usually described as fungi by plant pathologists and include some of the main causes of damping off of seedlings.  Damping off caused by Pythium spp. and Phytophthora spp. kills young seedlings and can also parasitise the roots of larger plants.  Seedlings die when very young or in some cases will die of ‘wirestem’ whereby the seedling stem is rotted in a position just above the soil and the plant usually dies.  The damping off diseases are more a problem of stressed seedlings, poor drainage/excess moisture, excess available nitrogen or slow growth of seedlings (e.g. with seed planted in too cold a soil).
A biologically active soil and good germination conditions are the most effective way of controlling damping off.  Pythium is more likely where unrotted organic material exists, ensure any manures and crop residues are well decomposed.  More interventional measures may be required where a known problem exists including permitted fungicides (e.g. sulphur) or plant (e.g. chamomile – see below) and compost extracts as a seed treatment.
One of the main factor increasing soilborne diseases is high soil moisture (e.g. poor drainage).  Wet soils promote the spread and propagation of soilborne diseases.  Poor aeration in wet soils can also stress plant roots increasing their susceptibility to the disease.  If transplanting, special attention should be paid to good drainage and aeration in potting media and seedling containers should be clean and the propagation house kept clean to reduce damping off potential. 

Chamomile Spray or Tea: Soak several handfuls of chamomile flowers (either the perennial or annual varieties can be used) in a bowl of cold water for 3 or 4 days. Strain, and spray or water onto sick plants, or any plant that looks as if it needs a lift. Used on young seedlings, the spray will prevent damping off.

Sclerotinia – cottony rot (Sclerotinia sclerotiorum)
Sclerotinia is a common fungal disease of vegetables.  In radicchio the symptoms are the development of soft “cottony” white growth of fungal mycelium around the base of the radicchio head and on the leaves where they contact the soil.  The characteristic black resting bodies of the disease, sclerotia, are eventually formed within the mycelium.  The disease can result in the wilting and sometimes the death of plants.
Remove affected radicchio as soon as symptoms are seen and ideally before any sclerotia have been formed (reducing the carryover potential to subsequent crops).  Destroy affected material by deep burial or incineration.  It is usually too risky to dispose in the centre of a hot compost heap though if the hot compost is heating properly, sclerotia will perish.

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

See general information on Sclerotinia management.  Crop rotation and soil health are the most important methods of avoiding this disease.

