Carrots (Daucus carota)

Carrot General Background and Basic Agronomy
(largely taken from Don Pearson’s growing calendar available of www.bhu.co.nz website)

Carrots are a crop of which one can seldom grow too many. They are versatile and highly nutritious either in their raw or cooked state. Carrots will keep in the ground for much of the central Canterbury winter and the only time one should be without them is from mid spring to early summer. Bunching carrots are possible over this period, however.

Carrots prefer lighter soil types and require excellent drainage, however if allowed to dry out they can become tough and stringy. They are sown quite sparsely and mixing with sand can help keep sowing even. Carrots almost always need hand thinning to 5-15cm apart, depending on variety. Radishes can be planted with the carrots and mature before them. This means the carrots can be thinned at the same time as the radishes are being harvested. This slows the maturity of the carrots however, leaving them more susceptible to carrot fly damage.

Carrots come in three main types, stumpy, cylindrical, and conical. Many of the early types are stumpy or cylindrical while most of the maincrop varieties are conical as are bunching carrots.

Varieties

As with many other vegetables varieties are constantly changing and could be chosen and timetabled with your seed merchant.

Soil and Fertiliser

Preferably free draining alluvial soils as well as sandy or peaty soils and heavier volcanic soils with good natural soil structure.  Carrots are prone to forking in high nitrogen availability soils so do not plant into carrots straight after a pasture phase and avoid the use of high levels of readily available nitrogen (e.g. as fishmeal).

Carrots do not normally receive side dressing fertiliser.  Fertiliser strategy is aimed at the main dressing and previous crops in the area.  In a mixed cropping situation where the pasture phase has grown well, having carrots in the second growing season after incorporation of the pasture should provide adequate nutrition for good growth especially if there has been a winter cover crop grown and incorporated also.

Carrot is responsive to phosphorus (P) but the application of normal RPR at the start of the crop is generally too slow in P release to improve crop growth in carrots.  The RPR is more effectively utilized and then made available by the growing of a pasture phase and some cover crops (lupin is effective).  A mix of oats and lupin as a previous cover crop is a good combination to reduce likelihood of too highly available a provision of nitrogen.
Carrot growth is susceptible to mineral deficiencies of copper (can show up in poor colouring of the root) and boron (affects root quality) as well as molybdenum (can show in distorted form of foliage) in some soils (e.g. peat).  Applications of trace element fertilisers in certified organic growing requires restricted input permission from the auditor – this will need to be justified by the presence of symptoms or soil/plat tissue test evidence for a likely deficiency.

Optimal pH is generally between 6.0 and 6.4 (lower in peat soils and higher in sandy soils is fine).  Generally bulk liming could be considered to lift pH to this desired range.

Intercropping Potential
See general intercropping information for a background to the principles and practice of intercropping.

Carrots, Beets and Onion
Planted in single species rows, these crops do well in each other’s presence.  The onion and carrot help mask from or repel plant pests such as carrot rust fly. European research has shown that the carrot rust fly deterrence is effective primarily in the first flight of this pest though subsequent flights are likely to have reduced problems as long as onion were present from early in the season.  Beetroot provides shelter for the soil reducing weed issues and providing habitat for beneficial insects such as predatory ground beetles.
Carrot Weed Management

Control perennial and grassy weeds prior to cropping and manage annual weeds through false and/or stale seed bed technique.  Interrow cultivation is likely to be important before the carrot 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 requirement is common.  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

Stale Seed Bed Technique 
This technique is very important for carrots – taking advantage of the long period between sowing and seedling emergence.  It is a variation on the false seedbed for slow germinating crops like carrot.  The final seedbed preparation is done and then the crop is sown say four to seven days later.  Emerging weeds are then controlled by flame or steam weeding prior to the emergence of the crop seedlings.  By placing old windows around on the field to accelerate crop emergence and give a few days advance warning of crop emergence so that you are able to control weeds just before this time.  Thus you maximise weed control and avoid crop loss.

Carrot Pest Management

The pests of carrot include carrot aphids, looper caterpillar and the major issue of carrot rust fly.
Carrot Rust Fly

If a pest is causing significant issues on an organic property, it becomes important to understand the biology of the pest and the pest/host relationship.  Appropriate methods of prevention and control can then be formulated and put into practice.  In this section, the carrot rust fly is used as an example of “knowing the enemy”.  The carrot rust fly causes problems with the carrot harvest ranging from cosmetic through to decimation.

Life Cycle

The adult is a small 4-8 mm shiny black fly with yellowish legs and iridescent wings.  Eggs are minute, white and elongated with grooves along the length.  Flying adults lay eggs in the soil near host plants with larvae hatching 7 to 11 days later and entering carrot roots forming holes and surface scarring.  The larvae feed for 4-6 weeks before pupating in the soil for 3-4 weeks or overwintering.

The carrot rust fly season is marked by distinct flights, starting in September/October going through to May.  The number of generations can be three or four depending on the region.  The third and fourth flights are usually the most severe.  These insects are not great flyers, travelling not far off the ground and preferring sheltered areas.  The flies prefer to overnight in the shelter of vegetation notably shelterbelts.

Control

Utilising knowledge of the pest biology, the following control methods have been deduced:

· Rotate areas of susceptible crops (carrots, celery, parsley, parsnip and other members of the carrot family)

· Avoid planting in areas where there are wild populations of members of the carrot family and nettles (alternative hosts)

· Avoid planting early and late crops near to each other

· Crop hygiene is important – remove infested plants rather than leaving material around or regrowth of host plants that enable further generations of fly

· Plant carrots after the first flight, grow them fast and harvest before the third flight (thus avoiding peak problem flights)

· Plant carrots in exposed fields and with a gap from the shelterbelt

· Plant a sacrifice crop of carrots between the shelterbelt and crop, harvesting them before larvae emergence

· May be some value in interplanting with garlic or onions to disrupt olfactory (smell-wise) senses of the fly

· In intensive growing, some growers are extremely successful with the use protective covering (floating row covers/frost cloth which also improve the microclimate for crop growth) and there has been some success with short (70cm high) windbreak fencing (the flies not flying high).  Make sure barriers are in place before the adults fly into the area otherwise significant damage to the crop can occur.
· Mulching around the carrot crop to prevent successful laying – though this is labour and material intensive

· Encourage predatory ground beetles and other predators of carrot rust fly eggs with grassy areas (e.g. beetlebanks) etc.

· Flight times can be monitored using yellow sticky traps

Carrot Aphid
Also see general information on aphid management.

· Carrot aphid (Cavariella aegopodii) originated in Europe where it is considered a problem in carrot crops and has built up in numbers in New Zealand mostly affecting crops in the carrot growing regions of the North Island, Marlborough and Canterbury.

The aphids overwinter on willows with dormant eggs laid in the buds.  At budburst (as early as July/August), wingless aphids hatch and build up numbers.  Increasing numbers of female winged aphids are produced and these fly to carrots, parsnips and relatives.  The peak flight onto carrots usually occurs in November/December in Canterbury.

The aphids attack carrots and sometimes parsnips, causing growth depletion, wilting and even death of plants.  The pests are also a vector for carrot motley dwarf virus which causes the carrot leaves to turn red and yellow and stunts growth.  Aphids from wild carrots and related plants are the likely source of viral infections.

Planting carrots late after the main flight of the aphid will avoid major issues with this pest.  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.

Carrot Disease Management

Diseases in carrots are more of an issue in seed production and include Cercospora leaf spot, Erwinia and Sclerotinia root rot.  Diseases can also take advantage of carrot rust fly damage to roots but the best practice is to manage the insect pest, see above.
Cercospora Leaf Spot

Leaf spots are small and reddish (often yellowish at first), growing rapidlycausing localised blighting of foliage with a dried texture coloured grey.  A covering of greyish mould may be just discernible on a large proportion of the leaf surface in humid conditions.  The disease is favoured by warm and wet conditions so is more prevalent in warmer/humid climates and over the summer months.

The disease is mainly introduced by seed so use of disease free seed is recommended.  Suspect seed is okay for use after three years as the pathogen will not have survived.

Carrots should not be grown in the same area for a minimum of three years to reducethe chances of Cercospora building up in the area.

Overwinters on seed or on old affected foliage (crop hygiene – the removal of old infected plant material at the end of the season – is important for management of this disease).  Cercospora spreads by numerous spores that can travel long distances presenting the chance of infection even with clean seed so a crop should still be monitored for disease.
Bourdeaux mixture is effective against the disease and can be used on a restricted input basis but the prime means of control are disease free seed and rotation.

Erwinia – bacterial soft rot
Stored carrots and sometimes carrots in the field are susceptible to bacterial soft rot caused by Erwinia carotovora and other species.  The bacteria cause a small water-soaked lesion, enlarging rapidly to dissolve the tissue in side the carrot.  Splits appear in the sides of the carrot oozing a slime teeming with the pathogen.  In the field plants can be stunted and wilting and eventually die.  In storage, carrots can be lost very rapidly as the disease spreads from root to root and there is often a very foul odour due to secondary bacteria taking advantage of the moist dissolved tissue.
Management is mainly based around crop and storage hygiene.  Crops should be grown in a free draining soil with attention being paid to removal of previous crop residues that may significantly harbour the disease.  Ground dwelling insects such as grass grub can harbour and spread the disease, so such pests should be managed.
Only good quality carrots should be stored and this should be in clean conditions.  Avoid damaging the carrots during growing, harvesting and storage.  Monitor stored carrots for the first signs of disease which can spread rapidly.
Sclerotinia – cottony rot
Scelrotinia sclerotiorum is a common fungal disease of vegetables.  In carrots the symptoms are the development of soft “cottony” white growth of fungal mycelium around the surface of the carrot root with a darkening of the flesh in affected areas.  The black resting bodies of the disease, sclerotia, are eventually formed within the mycelium.  The rot can spread through carrots post harvest.

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

See general information on Sclerotinia management.  Crop rotation and careful selection and monitoring of roots for storage are the most important methods of avoiding this disease.

