Pest & Disease Profile

introduction

Control measures can be applied before and after the symptoms of disease are noticed within the plant. They are even applied before the identification of any symptoms justifies their use but, all in all, these are still termed preventative measures. Preventative measures are considered 'best practice' amongst the Organic industry and takes under its umbrella various methods of approach. Generally, these can be categorised under the following terms: 


cultural control


biological control


companion planting


sacrifical planting


attractants


crop rotation


resistant cultivars


organic sprays

There are very good reasons for choosing one method over another, or at least to apply a combined approach. Its timing is, mostly, critical and arrogates an understanding of the life cycle of the disease or pest organism. Before an approach can be put forward it helps to know the organism’s breeding cycle. The metamorphosis or development of certain creatures will incur environmental changes that dictate the use of particular strategies. Certain techniques hinge on particular environmental conditions like soil, climate, habitat and season. The pest or diseased organism will have evolved to use these indicators to trigger certain internal and external responses essential for its own survival. This is critical to the understanding of pest and disease management.


'Pests' and 'diseases' are anthropomorphic terms applied to organisms and their effects but which still have to fulfil a natural niche in the ecology of the environment. They become problems when strictures are applied against the natural tendency of nature to do its own thing. This, more often than not, upsets the natural balance and concentrates the effect of dis-eases in the environment. The fundamental reason behind this is mainly due to a lack of bio-diversity and the increased probability of population oscillations. Nature will thrust up extreme measures to take in consideration extreme strictures enforced upon it. Man's affect on the environmental is undoubted; the organic movement originated as a mode of coming to terms with the ecological footprint of man's ideals.

The Why's of Organic Husbandry

The purpose of organic gardening is to strengthen plant resistance to disease and pests, without unnatural agencies. Healthy soils are a product of biological activity. Bios is Greek for life. It has been shown that useful insects, when exterminated through conventional artificial chemical use, seem less able to regenerate themselves over pests (10). Spraying flowers could wipe out entire bee colonies. The post-organic approach to artificial controls imposed upon the environment is only slightly 'better' than the days of unwarranted and unsolicited use of extremely harmful chemical products available to the farmer and gardener alike. Though banned now, 1-2 g of DDT damages the autonomic nervous system and brain damage may ensue as a consequence of long-term effects (10). Carbolic agents used on fruits can cause serious burns. Hexa preparation is poisonous to liver, kidneys and nerves, as are mercury mixtures. Dieldrin-Aldrin, used against carrot fly, has been found to be active in carrot juice six months later. Copper and sulphide sprays are used up to ten times a season on fruit crops.  The indirect effects of human activity was unforeseen and economy driven. 

Before I use examples from the file it does best to know the different categories of diseases one is likely to confront as a gardener. Diseases are caused by parasitic organisms i.e. organisms that live on other forms of life at the expense of their host, and referred to as fungi, bacteria and viruses (6). These in the main are responsible and should not be confused with disorders and deficiencies, which themselves are caused by non-living factors e.g. poor soil and adverse climatic conditions. Nor should the cause of the problem be misinterpreted, for instance, sooty mould is a secondary condition that forms on the sticky secretion, honeydew, left by aphids hidden under the leaves.

Typical disease symptoms include:

Death of tissue - spots


Abnormal increase in tissue - canker, scab


Stunting or dwarfing of plants


Change in colour - yellowing, silvering


Wilting


Disintegration of tissue - wet or dry rots

Infected parts of the plant cannot be ‘cured’ but there are means to prevent spreading.

There are only a relatively few forms of fungi that feed on living plants and actually cause disease (6). Dead and decaying matter also confer fungal infection. The thin strands (hyphae) grow through and feed on the host. The blooms, known as toadstools, give their presence away. Tiny spores are produced and carried by rain and wind. In the case of potato blight it may take days to infect nearby plants, but with silver leaf disease it can take years. Honey fungus may grow up to 3 metres in the soil without producing any toadstools in order to infect a host. All need moisture to grow but some, like powdery mildew, become a problem in the dry season. Fungi may also be present in other similar plants or even other species without causing any symptoms. Some will produce special resistant ‘resting bodies’ that linger in the soil. Other fungi survive in seeds and seed tubers. Some fungi like grey mould attack plants of many different species. Conversely, particular forms of rust may only infect certain plants although rust has many hosts.

Bacteria are simple organisms, there being only a comparative few bacterial diseases of plants (6). They rely on living plants and animals and spread in soil water and by wind and rain. They cannot break through a plant’s heavy outer skin and so, in general, will need a wound to infect the host. Typical symptoms are the softening of tissue and a nasty smell.

Viruses are much smaller than bacteria. They are so basic that they can only multiply by using the mechanism in the cells of other organisms. They cause the stunting of growth and reduce cropping results significantly. The host is likely to show signs of malformation and mottling. It is easily confused with those caused by mineral deficiencies or those caused by the environment such as frost or drought. But viruses only affect individual plants. Symptoms can come and go; may disappear in hot weather. Look for them in cool, dull days.

The How's of Organic Husbandry
There are many obstacles to control methods and often the criteria for their use may differ from season to season, climate to climate, plant to plant, and simply due to personal preference and availability of resources. For instance, glasshouse red spider mite requires dry conditions. Simple methods of control may only need to entail keeping the atmosphere moist; cheap, effective, but prone to allowing other diseases to enter the environment. Consider then that they breed in spring and summer; the glasshouse may be prone to cold spells during those periods when damping off disease is at its greatest probability of occurrence. Using the predatory mite Phytoseilus persimilis has its limitations also - it is just not practical outside. They need to be contained. 


 Biological controls affect only the target pest and thus are harmless to pets, humans and beneficial insects, as well as the plants (9). Application should be limited so that some form of natural balance can be achieved. The priority is to reduce high levels of damage. For the controls to work well specific conditions are necessitated e.g. temperature, humidity or light levels. They do not work instantly, they cannot be stored for future use and they cannot control epidemics so ensure that introduction is introduced at first signs. But using this form of treatment with a primary pest control like spraying can render the biological control more successful. One should be aware; they can be very sensitive to insecticides, even organic ones. Residues of past chemicals may remain to harm them. Even fumes from paraffin heaters can harm the predatory wasp encarsia (9). At least 30 days after spraying is recommended before Phytoseilus persimilis is introduced. It is probably true that the fruit tree red spider mite Panonychus ulmi is not as prevalent outside as its indoor relative. But it became a pest when tar oil winter washes were introduced in the 1920’s (7). Natural pest control was lost with the eradication of its natural enemy. Fruit plants outdoors may just have to bear out the hot summers with a certain amount of acceptable crop reduction. Regular misting of outdoor, and indoor fruit, say triggered by a timer to operate in the evenings may also go some way to prevent breeding.


When looking at breeding cycles, it makes more sense to deal with the pest or organism whilst it is in some sort of dormancy. Winter digging and removal of netting exposes pests to predators (7). Ensure diseased plants or fruits are removed or destroyed before introducing the plant again. Planning a rotation goes a long way to breaking life cycles. The two main factors to bear in mind here are: keep the crops that are prone to the same pests and diseases together; keep the plants that like the same soil conditions together (7). With serious diseases like club root and potato blight, rotation cannot be underestimated. Again, one sees a secondary reaction in potato blight that actually causes most of the damage. The fungal spores wash down into the soil and infect the tubers. The obvious mechanical method of prevention would be growing the tubers under stretched plastic mulch. It may go someway to helping but it is not wholly advertised and so must be limited. Planting resistant cultivars in areas known to be prone may be the best way forward. There is something in this. Many blight resistant potatoes are available for commercial sale.  


Other benefits to understanding pest and disease cycles allow mechanical methods of control to be just as effective. For instance, netting suited to the size of the pest like polyester materials can keep out flea beetles and root flies. They should be removed when all threat of infestation passes. This would present a problem in cases where polycultures are in place; getting at the mixed planting can be tiresome. This is closely related to companion planting - locating plants together in guilds that benefit the health and vigour of those plants (10). Plant numbers and timing are factors conducive to its success (7). Exudates issued by one plant may also act as a natural chemical control for certain pests. Smells may also distract breeding pests looking for a host plant. Chives or onions are traditionally known to be beneficial to carrots; potatoes for beans and maize; peas for carrots, swedes, radishes, cucumber, corn and beans (10). Brassicas and beans planted together keep aphids and root fly from the brassicas (7) only if they land on the beans first. So it is limited.


Of course, a healthy plant is more likely to deal with a disease organism than a sickly one. One explanation for companion planting is that the deep roots of one particular plant loosen up compacted soil to allow other plants with smaller roots to increase their nutritional catchment area (10). The bio-diversity in such a culture may negate the need to apply mechanical methods and even then, it would do no harm to simply pick off the pests and infected shoots at their early stage whilst cropping other aspects of the plant guild created. This comes down to design methodology and choice of plants used. 

What happens in the back garden or allotment is very much a mentality borrowed from the convention of modern agricultural practice. It is true, bio-diversity has been lost in favour of easier-produced, and more abundantly available crops. In this vein, as a last resort most organic sprays are just acceptable. Spray use is set by the Soil Association and the United Kingdom Register of Organic Food Standards (UKROFS). The following sprays are put in the ‘restricted category’, not to be used routinely (6). Until approved in the UK, they cannot be used either in organic or conventional growing systems. These include: Sulphur, burgundy mix, bordeaux mixture and bicarbonate of soda. To take sulphur as an example, it is processed as a solution, as a wetting powder and as a dust. Mixed with lime it is used as a winter wash; good against Big Bud on blackcurrants (5). Against powdery mildews and apple scab it is unlikely to be effective if the disease is already established. It is poisonous to predatory mites and parasitic wasps. It should not be used on young apples or gooseberries, stressed-out plants, or on fruit that is to be bottled or frozen (6). Do not use on ‘sulphur-shy’ varieties of fruit either as it leads to harm, such as the gooseberry varieties: Careless, Leveller, Early Sulphur, Golden Drop, Lord Derby and Roaring Lion. Sulphur-shy apples include: Stirling Castle, St. Cecilia, Beauty of Bath, Belle de Boskoop, Blenheim Orange, Cox’s Orange Pippin, Duchess’s Favourite, Lane’s Prince Albert, Lord Derby, Newton Wonder and  Rival.

Pyrethrum, Derris and Quassia are sprays made from plant extracts that break down completely in the soil and are not dangerous to humans or pets (10). But they may kill beneficial insects so again, use as a last resort and avoid spillage and spray drift. Avoid bright sunshine as this may cause scorching and spray when other pollinating insects are dormant as best one can; do not spray when it is cold or damp as this will encourage fungal diseases (9). Other extracts available to the home gardener include onion, horsetail, horseradish and woodworm (10). Bracken spray is known as a deterrent to blackfly; elder spray as a substitute for burgundy mix - kills aphids and small caterpillars (5). The active agent here is hydrocyanic acid. Nettle spray is effective against aphids and celery leaf miner, and rhubarb leaves for rose aphid. The active agent here is oxalic acid. No matter whether sprays are organic or not, absolute care must always be prioritised when manufacturing and handling.
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