Pole Beans and Runner Beans (Phaseolus vulgaris types and P. coccineus)

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

Climbing beans come in two types, the perennial runner beans and the annual climbing version of the French bean P. vulgaris. We will deal with the runner bean, as this is more commonly grown in Christchurch gardens. As with other beans this bean prefers neutral soil. Runner beans set so called ‘root tubers’, much like a dahlia, that allow the plant to over winter beneath the ground. In spring, the plants come away earlier than those sown that season but they produce fewer beans. 
Seed is sown three or four seeds in a hill 45-60cm apart in the row and with rows 1-1.5 m apart – at about 2cm depth (deeper if soil surface is dry and soil temperature is warm) aiming for consistent depth of planting to encourage even crop development.  The relatively shallow planting depth compared to some recommendations aids faster emergence and less likelihood of seed or seedlings succumbing to fungal rots (a particularly important consideration in organics with the use of non-fungicide-coated seeds).  
The climbing frame should be 2-2.5 m high.  One possibility is using 3-3.5 m long galvanized pipepoles driven in with a pipe top rail fixed in using elbows and t-joins – this supports a mesh framework. The harvest period is from January through to March or even April. Beans are harvested as for dwarf beans.  Can be stroed for a week to 10 days if immediately cooled and kept at 4.5 to 7oC (95% rel. hum) and sold immediately after.  Chilling damage can occur at temperatures less than 3.5oC. They can potentially be used for ‘dried bean’ production though this is of doubtful salability.

Varieties -

Scarlet runner bean: ‘Goliath’ and ‘Stringless Scarlet’ (P. coccineus)

White Dutch runner bean (P. coccineus var. alba)
Pole Bean: ‘Mangere Pole’ and ‘Shining Fardenlosa’ (P. vulgaris)
Soil and Fertiliser

Preferably reasonably heavy but well drained loams.  Wet soils result in reduced yields and higher susceptibility to seed rotting and fungal disease of the roots and crown.
Base dressing of compost or compound fertiliser is usually applied prior to sowing.  Apply a biofertiliser like foliar fertiliser just as the plants start to run and again when the plants are 20 cm from the top of the frame.  A foliar fertiliser rich in nitrogen (e.g. fish fertiliser) can also be beneficial at the key times of flowering and early pod set.
Optimal pH is generally between 5.8 and 6.4.  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.

Successive strips of phacelia flowers can be planted to improve biological control of bean aphids.  Runner beans can be grown together with sweetcorn, maize or sunflower with these tall plants providing the frame for vertical growth of the runner beans.  The undertaking of such intercropping has to bear in mind practicality especially ease of harvest of all crops involved – for this reason it may be considered more efficient to provide an artifical framework for the runner beans.
Runner Bean 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 relatively easy with large spacings between rows.  Intrarow weeding may be required from time to time and is achieved manually.  Mulching may be a viable method of suppressing weeds; it can minimise labour in the long run and improve crop yields (it is important to control perennial weeds prior to laying mulch).  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 can also be used for runner beans – taking advantage of the long period between sowing and seedling emergence.  It is a variation on the false seedbed for slow germinating crops.  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.  With runner beans, progress of emergence can also be assessed by investigating under the soil surface.
Runner Bean Pest Management

The pests of runner beans include aphids, cutworm, looper caterpillar, tomato fruitworm, mites and thrips.
Aphids

Aphids can start to build up in populations as the weather warms up in spring.  It is the pea aphid Acyrthrosiphon pisum that is the concern.  Mature adults are 4-5 mm long and have a shiny green surface.  Winged and unwinged aphids are often present at the same time.  In summer, aphids can reach adulthood in seven days and go straight into prolific laying often with live offspring in favourable conditions.  Thus the propensity for epidemic growth is high and crops should be regularly monitored.

See general information on aphid management.  Restricted input sprays may be required if the populations start to get out of control but the strategic planting of beneficial flowering plants is important including phacelia for hoverflies and buckwheat and other flowers for lacewings and 11 spotted ladybirds.
The pea aphid affects a variety of other legume crops including clover, Lucerne, peas, sweet pea, trefoils and vetches.
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.

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.

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.

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

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.  

Runner Bean Disease Management

Diseases in runner beans can include anthracnose, halo blight, rust, damping off and botrytis, sclerotinia as well as viral diseases.
Fungal and bacterial disease potential is reduced by drip tape irrigation, reducing the frequency of moisture on the leaves.  Soil rich in compost reduces the chances of soil borne diseases and improves general plant health.  Where practical 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.  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.

Anthracnose
Anthracnose (Colletotrichum lindemuthianum) commonly affects older leaves as well as pods; 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.

Halo Blight
Caused by bacteria (Pseudomonas syringae pv. phaseolicola), halo blight is a seed borne disease.  Clean seed is required – if saving own seed, avoid plants showing symptoms of this disease.  See also steps recommended for fungal leaf spots above – 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).  The optimal time for emergence of runner bean seedlings is eight days from sowing.

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.

Rust

Uromyces phaseoli is mainly managed through crop rotation and good crop health.  Copper sprays are effective if control is required.
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.

Control with Trichoderma fungi based products has been successful (e.g. Phyter from Sieber).
Sclerotinia – cottony rot
Sclerotinia sclerotiorum is a common fungal disease of vegetables.  In beans the symptoms are the development of soft “cottony” white growth of fungal mycelium around the base of the plants and on stem, leaf and pod parts especially where they are in contact with the ground.  The black resting bodies of the disease, sclerotia, are eventually formed within the mycelium.  The rot can kill whole plants from the base (often wilting of individual plants is the first symptom seen.  It is important to monitor for this disease and remove affected material/plants as soon as possible to avoid production of sclerotia that will last in the soil for several years.
Avoid planting runner beans 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 of avoiding this disease.

Viral Diseases

Alfalfa mosaic virus and bean common mosaic virus as well as several other viruses can cause issues for runner bean production.  Management is mainly through ensuring clean seed and managing aphid and thrip pests as these are the main vectors of the viruses.  General crop health is important.
