Cauliflower (Brassica oleracea var. botrytis)

Cauliflower General Background and Basic Agronomy

Cauliflowers are a mainstay vegetable for cooking.  Cultivar selection should be made with local knowledge and using a suitable variety for the time of year.
Usually planted as transplants, these can be started in the glasshouse (use cell transplant trays e.g. 45 mL size) or outdoors in beds.  In commercial growing these are often transplanted at 30-60 days when around 15cm height.  IMPORTANT: make sure an outdoors seedling raising site is free of club root disease (see disease section).  It may be a good precaution to solarise the seed bed area in summer conditions before using. Seed is recommended to be hot water treated as a precaution for club root and bacterial black rot – soak in water at exactly 50oC for 25 to 30 minutes.
Space at around 45-60 cm in row and 60-100cm between rows.

Timing of Operations

	
	Sow
	Plant Out

	Spring Sown
	Aug-Nov
	Sep-Jan

	Summer Sown
	Nov-Feb
	Dec-Apr

	Autumn Sown
	Feb-May
	Mar-Aug

	Winter Sown
	May-July
	Jun-Sept


Note that cauliflowers are most successful as a cool season crop.  They are frost tolerant to -5oC.  Extreme heat on the other hand can lead to failure of curd development.
Take special notice of the section on club root disease with regard to rotation planning.  This is extremely important for most members of the cabbage family.
The crop is handpicked over several picks.  The curd should ideally have a good white colour free of rots physiological disease, live insects, and insect or mechanical damage.  Produce can be stored for two to three weeks at 0oC (relative humidity >95%).
Soil and Fertiliser

Rich, well draining soils free of compaction are recommended and a high fertility soil will bring good yields.  Optimal pH around 6.2 to 6.5.  Liming is recommended to maintain the soil pH at around 6.3-6.4 (above 6.4, there may be some issue with the uptake of metal trace elements like iron, manganese, copper and zinc).  Liming above pH 5.7 is very important for reducing the risk of club root disease with the higher the pH the better for management of this disease although the disease is still possible at high pH levels (see below for more information on this disease).  A high pH increases the availability of molybdenum (low molybdenum uptake is a major cause of physiological disease in cauliflowers reducing curd size and quality).
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.

Several nutritional deficiencies are common in brassicas.  These include boron (a deficiency leading to generally poor growth and poor head/curd formation, deformed growing points, severe browning of curds as well as hollow stems), molybdenum (yellow mottling of leaves and patchy death of leaf tissue, young leaves being smaller with pronounced mid rib “whiptail”, dead or deformed growing points, failure to develop heads or curds and in severe cases relatively early plant death without harvest) and calcium (tip burn of leaves also sometimes associated with excess nitrogen.  Correct soil pH is important (calcium and molybdenum availability often being poor at low pH levels.  Application of molybdenum and boron are made on a restricted input basis in organics and need to be justified with the certifier.  Boron can be applied as the natural mineral ulexite (also called boronat) at e.g. 3 kg/ha per annum as required and molybdenum is usually applied as sodium molybdate either sprayed on as a foliar application (e.g. 30 grams per hectare dissolved in around 200 L per hectare preferably with an allowed spreader sticker like a natural oil or applied with fertiliser at around 100 grams per hectare – AVOID foliar application of molybdenum (and excessive soil application) on forage brassica crops to be eaten by livestock as copper deficiency can be induced in the livestock).

Cauliflower Weed Management

Cauliflowers are reasonably tolerant of weed burden and once they form a canopy can prevent much weed growth.  It is important to manage weeds in early establishment and to not let significant numbers of weeds set seed around established plants.

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 cabbage 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.
Cauliflower Pest Management

As for cabbages.
Cabbage Disease Management

As for cabbages.  Further issues include molybdenum deficiency (discussed in ‘Soil and Fertiliser’ above) and bacterial black rot (discussed below).  And the section on clubroot is repeated here from the cabbage protocol.
Bacterial Black Rot
This disease causes patches of surface black rot on the curds reducing saleability.  Hot water seed treatment is important (as for club root disease) – soak seeds for 25 to 30 minutes at exactly 50oC.  Plant in areas with good airflow and avoid watering or spraying with biofertilisers etc late in the day as this can lead to prolonged wet conditions on the curd (and leaves for other diseases).
Club Root of Brassicas (Plasmodiophora brassicae)
This can be a devastating disease of most cabbage family plants.  The causal agent is Plasmodiophora brassicae, a myxomycete fungus that makes the roots of susceptible plants enlarge in a club fashion and can cause serious losses.  Above ground symptoms can include stunted, wilted and yellowing shoots.  There is also an increased susceptibility to root rots caused by secondary fungal pathogens.  

Control of club root once it is present in a field is limited even in conventional farms so prevention is the stance to take.  It is best to avoid planting susceptible crops for an indefinite time in an infested field.  The resting spores can last 10 years or more and many weed species act as hosts for the disease (e.g. shepherds purse and other crucifers).  Infection can be reduced at higher pH levels but infection is still possible even above soil pH 7.0.  Infection is more likely below pH 5.7.

Rotation with crops of a different plant family (i.e. not Brassicaceae) should be practiced to reduce the chance of the pathogen establishing.  Do not grow members of this family more often than once every three years (an exception is radish including fodder radishes which stimulate germination of the resting spores of the disease but do not support the disease so actually help clean the soil).  Spread of the pathogen is very limited (with the exception of transfer of contaminated soil) so the protection afforded by rotations is effective.  Note that cruciferous weeds (such as shepherd’s purse) and a variety of plants from other families (notably cocksfoot grass and dock) are also known to harbour clubroot.

Ideally a rotation should include grassy plants for a sufficient period of time to improve soil structure as club root is favoured by poorly drained soils.  A pasture phase and/or green manures will also improve soil biological activity aiding natural biological control of the pathogen.

If clubroot does become an issue in an area, brassica crops should be avoided for at least seven years (note again that spores can last for more than 10 years).  Particular attention should be taken with liming and soil condition and the first crop should be monitored for the first signs of disease to avoid exacerbating a residual problem.

