Capsicum (Capsicum annuum var. annuum)

Capsicum General Background and Basic Agronomy
The main types of capsicum grown are the bell peppers though there is a variety of colours and shapes available and it is also possible to grow spicy chilli peppers.
Picking is best in the early mornings and produce should be cooled (e.g. with cold water) prior to transport.  Cooling should be done as soon as possible after picking and preferably the fruit should be kept at around 8oC (relative humidity 90-95%) for extended shelf life.  Keep crates covered with moist newspaper to reduce the potential for capsicums wilting.
Rotation should normally not involve growing capsicums for more than 1 in every three years.  The liberal use of compost reduces somewhat the requirement for rotation though the plants are susceptible to a number of root rot diseases and rotation is generally recommended.
Propagation
With capsicum, bottom heat should be installed, as the potting media temperature needs to be held above 15oC during initial establishment.  Capsicums and chillies will need to remain in the glasshouse for around 9 weeks during which the night time temperature should not fall below 15-17oC – therefore some heating (e.g. portable gas) or night-time covers may be required or sowing should be delayed until a warmer month.
Seedlings can be raised in Flight Plastic cell transplant trays.  The recommended size for the crop species covered here is 45mL (60 cells per tray).
Care needs to be taken to ensure young seedlings receive adequate water prior to planting out.  Trays can be drenched with a dilute biofertiliser the evening before and the morning of planting out to reduce transplant shock.

A mix of 45% composted bark, 45% compost and 10% pumice is a good rich potting mix for raising these seedlings.  This is the ratio after passing through a 6mm sieve.  (Potting mix can be bought as long as it complies with organic certification).

Sow two seeds in each cell and early on thin out selecting the strongest individual in each cell.
Seedlings should be removed from the propagation house and held outside for a week in a shaded sheltered environment (e.g. structure made with 30-35% shadecloth on a frame).  Care should be taken to ensure that transplants are put out in fields (transplanted) in cool weather to avoid heat damage to the seedlings.

Bark can be composted with the following recipe:

	Ingredient
	Quantity
	

	Bark
	8 m3
	

	Fishmeal
	120 kg
	

	Reactive Phosphate Rock (R.PR.)
	20 kg
	

	Ag lime
	15 kg
	

	Dolomite
	5 kg
	


The approximate amount of each nutrient required per loader bucket of bark is calculated. The bark and nutrients are mixed one loader bucket at a time to ensure all ingredients were evenly distributed through the heap. Each bucket load of bark is sprayed with water before being added to the heap.

The temperature of the heap was recorded every couple of days.  As the temperature starts to fall the heap is turned. During the tuning process water is sprayed over the bark. The heap is turned three times over the course of eight weeks.

After eight weeks the completion of the composting process is indicated by a low steady temperature after the final turning – and the bark should be dark right through rather than still showing a pink colour.

Soil and Fertiliser

Large amounts of compost can be very beneficial e.g. 100 to 200 tonnes per hectare (1-2 cm thickness roughly).  Work compost in several weeks ahead of planting.  Capsicums prefer rich well-drained deep loam soils.  Optimal pH around 5.8 to 6.5.  Liming is recommended to maintain the soil pH at around 6.0 to 6.4 (above this level, there may be some issue with the uptake of metal trace elements like iron, manganese, copper and zinc).
When initial flowers are approaching fruit set and again three weeks 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.

Avoid heavy rates of nitrogenous fertilisers (or even paddocks coming straight out of a healthy pasture phase) as they can cause excessive foliage growth at the expense of yield and they also can increase risk of pests and disease issues.

Capsicum Weed Management

Control perennial and grassy weeds prior to cropping and manage annual weeds through initial cultivation preferably followed by mulching.  Organic material is recommended for mulching as plastic mulches can reduce the natural control of thrips on the crop.  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.  Weeding in mulches can be difficult so ensure adequate weed suppression before laying the mulch and a thick enough mulch to not allow re-growth or establishment of weeds.
Capsicum Pest Management

Good plant vigour and health will help reduce susceptibility to pests.  Therefore many of the same preventative methods used for controlling fungal problems (see below) are beneficial.  The pests of capsicum include aphids, mites, thrips, tomato fruit worm, green looper caterpillar, whitefly, cutworm and sciarid flies.
Aphids
(Also see general information on aphid management.)
Aphids are common sucking insects that can spread viruses and directly cause ill thrift plants.  They can be controlled with spot applications of soap-based sprays (e.g. Safers), garlic/pyrethrum, neem and homemade pepper sprays (e.g. one onion mixed with 2 garlic cloves and six hot chillie peppers diluted and sprayed).  Homemade sprays will benefit from having a spreader/sticker added.  It should be noted that these sprays would also have some effect on levels of natural enemies of insect pests.  Natural enemies (e.g. hoverflies, lacewings, parasitoid wasps) can be enhanced by planting companion plants such as phacelia, buckwheat, broadbeans and members of the carrot family etc (these companion plants need to be flowering with the exception of broad beans – they can be interspersed in the vegetable areas and sequentially planted to have flowers present over an extended period, some can be trimmed to extend flowering).  Strips of planted grass (e.g. cocksfoot and Yorkshire fog) may encourage beetles and spiders to help control aphids and caterpillars.  Yellow sticky traps can be effective against a variety of flying insect pests they are available from horticultural merchants as sheets or rolls that can be cut up.

Mites

The main mite species of concern is the two spotted spider mite.  The mite causes rasping damage to the leaves resulting in a silvery appearance of parts of foliage and the mites also produce a characteristic webbing.  Adults are around 0.5 mm long with eight legs (larvae hatch from eggs and are six legged).  Mite management is aided by good crop hygiene.  The two spotted mite can be controlled with a commercial biological control agent ‘MITE-E’.  The product is placed four per square metre or one per plant at the first sign of mite problem).  Natural biological control is provided by predatory spider mites and lacewings.  Encourage these control agents with provision of a biodiverse habitat including hedgerows with understories.
Thrips

If excellent weed control can be achieved, it may be worthwhile forgoing the black plastic mulch in tunnel house crops of these chosen species.  With exposed soil (and presumably most organic mulches, there is good natural control of the ground dwelling phase of the thrip lifecycle and these insects do not generally end up causing significant problems.  They can become a significant problem with plastic mulch and this should be monitored to see if the problem could be minimised by having good healthy plants.  

Green Looper Caterpillar

The green looper lives primarily on the underside of foliage and eats holes in the leaves.  The main period of infestation is from January to April.  If caterpillars appear serious, a spray programme would be prudent.  This could involve one of the BT products e.g. Dipel or Thuricide (@ 50-100g/100L water) fortnightly for chillies and capsicums and every three weeks for the cucumber family crops.  Pepper sprays (as for aphids) can also be used.  Companion planting (again as described under aphids) can be very effective for caterpillar control.  Derris dust is effective against caterpillars (by ingestion) but see notes as under whitefly.

Tomato Fruitworm

This caterpillar affects fruit.  Management as for green looper caterpillar.

Whitefly

Starting off as small almost transparent scale-like nymphs (around 1 mm diameter), the subsequent adults are winged white insects (around 1.5 mm in length).  They are sapfeeders that can lead to reduced plant growth and sooty mould fungus growth on their sticky exudates.  Eggs (minute, yellow) and juvenile and adult stages are commonly present  at the same time and are usually on the underside of leaves.  They are more of a greenhouse pest than outside crop pest and they particularly infest capsicums, chillies and the cucumber family crops.  Derris dust can provide some control of larvae if allowable under the certification (take care as the dust is toxic to bees – do not use during flowering of the crop – also toxic to fish).  
A commercially available product EN-FORCE provides the natural control agent Encarcia (recommended to place cards every 2m2 repeated weekly for six weeks during peak times).   EN-FORCE is only effective if the infestation has only just begun.  Ideally a programme should start before the pest is present or before there is more than one adult whitefly per 50 plants.  
Otherwise a spray programme should begin e.g. soap type spray – sprayed in bright sunlight because whitefly are active in such conditions and if the spray dries out quickly, there is less damage to the plant.

Cutworms

These insects attack the stems of seedlings causing plant death.  They can be controlled to some extent by strategic tilling of soil in the spring to destroy the overwintered larvae.  If they are seen to be a problem, plants could be protected with a cardboard or plastic collar around each seedling in the affected areas.

Sciarid Flies

These are small black flies that lay eggs in the soil giving rise to maggots that damage plant roots.  Good drainage and plant vigour reduces the severity of this insect pest.

Capsicum Disease Management

Diseases in capsicum include fungal spots, bacterial spots, damping off, sclerotinia, botrytis, verticillium wilt, fusarium wilt, and a variety of viruses.  

Fungal and bacterial disease potential is reduced by drip tape irrigation, reducing the frequency of moisture on the leaves.  Various forms of protected growing e.g. tunnelhouses or grow canopies) will also control rainfall related moisture problems.  Soil rich in compost reduces the chances of soil borne diseases and improves general plant health.  Where practical (and particularly in tunnelhouses) infected shoots should be removed.  The lower leaves may be able to be removed to reduce disease inoculum and improve airflow (to lower humidity) – do not remove leaves above any point which is still producing fruit.  Attention should be paid to ventilation of protected growing areas.  Spraying (e.g. biofertilisers or other organically allowable products) should not be undertaken late in the day, as this will leave leaves wet for a prolonged period.
Fungal spots (Alternaria solani, Glomerella cingulata, Phoma exigua var. exigua)
Fungal spots commonly affect older leaves as well as fruit; the latter is to the detriment of saleable yield.  Management is through the methods mentioned in the above paragraph especially avoiding excess wetness on the foliage and humidity in the air and removal of infected portions where practicable.  Copper sprays can control the fungus but the use of these should be minimised to avoid build up of copper levels in the soil (harmful to soil life including earthworms).  Copper sprays are restricted input items with the most effective organically allowable type being Bourdeaux mixture.  Seed bought from major seed merchants will generally be clean of these diseases but if saving own seed (which would only be from non-hybrid varieties), avoidance of these diseases should be practised.
Bacterial spots

A variety of bacterial spots (especially Xanthomonas campestris pv. vesicatoria) can occur on peppers and cucumber family members.  Avoidance is recommended as per fungal leaf spots – copper sprays are also a fall back option (again see fungal spots).

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).  Capsicum seedlings are slow to emerge, bottom heat is recommended and good quality growing media is important to ensure a healthy start.
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 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 capsicums the symptoms are the development of soft “cottony” white growth of fungal mycelium around the base of the plant.  The characteristic black resting bodies of the disease, sclerotia, are eventually formed within the mycelium.  The disease can result in the wilting and even death of plants.
Avoid planting capsicum 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.

Botrytis

Botrytis (Botrytis cinerea) is a common disease affecting the flowers, fruit, older leaves and, most serious potential, the stems.  Also known as grey mould, it sporulates readily forming grey/silver to brown mould over affected areas. 

Management is usually through allowing good airflow through plants and keeping down humidity.  Plant hygiene is also important with sections of plants being removed and composted or buried at the first sign of infection.  There is some evidence that certain cultivars perform better in terms of disease resistance than others.

Control with Trichoderma fungi based products has been successful (e.g. Phyter from Sieber).

Verticillium wilt

Verticillium (V. dahliae) wilt is a fungus that can cause problems in capsicums and peppers (wilting plants found to have brown lengthwise streaks inside the stem base); crop rotation should be practised and soil should be kept healthy (e.g. compost, pasture phases and/or green manures etc) and free draining.  Maintain liming practice for good pH levels and calcium availability.
Fusarium wilt

Biofertilisers appear to be able to reduce problems from root and neck rot including Fusarium oxysporum wilt.  Root and neck rot can be a problem particularly where the capsiums follow on from another crop of the same family or of the cucumber family the previous year; this should be avoided by crop rotation.  Follow comments for soil health, free draining nature and liming as for verticillium wilt.
Viruses

The main virus types that may be encountered include TMV and TSWV (tobacco mosaic virus and tomato spotted wilt virus).  Use TMV resistant cultivars and preferably have non-smokers handling these plants.  For all these viruses, remove (rogue) any plants that are obviously stunted or showing mosaic or spotted yellow patterns on their leaves.  Pests such as aphids and thrips should be controlled to reduce the chance of virus transmission by these vectors and attention should be paid to spacing plants to reduce the amount of rubbing of neighbouring plants (another potential mode of spread). 

Other viruses that may be encountered include cucumber mosaic virus (CMV), alfalfa mosaic virus and beet western yellows virus.

