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The modern situation in plant growing is such that to have 
high quality yields, effective plant protection is needed in 
most cases. Statistically, 30% of all yield is achieved due 
to plant protection. When there is no plant protection, in 
some cases the entire harvest may be lost or may be of 
very low quality with hardly any market value. There are 
many examples of this. For example, the history of of-
ficial plant protection began in the 1840s, when the yield 
of potatoes in Europe was destroyed during some years 
by late blight (Phytophthora infestans). This was the 
cause of famine and many people emigrated to America 
as a result. The Academy of Sciences in Paris founded a 
prize that was awarded to the inventor of some means of 
controlling this disease. As a result, the famous Bordeaux 
mixture was invented. Nowadays there are a great number 
of different pesticides for disease agents, pests and weeds. 
They are used for effective plant protection.

On the other hand, people need ecologically clean or 
ecologically safe production. How can we speak about 
food quality when fruits in orchards are treated up to 30 
times a season with different pesticides in some highly 
developed countries with modern intensive agriculture? 
Such apples appear very attractive, without any spots and 
damage. Agricultural products grown by means of eco-
logically clean technologies may have a less perfect ap-
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pearance but are reported to have high nutritional quality 
and always have customers even if the price is higher.

An effective system of plant protection has been de-
veloped and successfully used in most developed state 
and agricultural enterprises in Belarus (‘Snov’ in the 
Nesvizh region, ‘Progress’, ‘Vertilishki’ and ‘Ozery’ in 
the Grodno region, ‘Ostromechivo’ and ‘Rassvet’ in the 
Brest region). This system permits high yields of eco-
logically safe products to be obtained. Similar systems 
of ecologically safe plant protection have been devel-
oped in other countries too and are called Integrated Pest 
Management (IPM). This is characterised by:

1. In order to consider the ecological characteristics of 
crops and pests affecting them, it is necessary to de-
crease the anthropogenic pressure on agrocenoses and 
the environment. It could be that in one case it is pos-
sible to reduce the number of pesticide treatments, and 
in another case not to use pesticides at all, by instead 
using optimal biological means and agrotechnical 
measures, such as:
• Scientifically proven crop rotations that consider 

other factors as well as the biological characteris-
tics of crops. For example, it is not recommended 
to sow related plants on neighbouring fields to 
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avoid the spread of diseases, insects and weed in-
festation, as well as exhaustion of soil if the same 
crop is grown year after year on the same field. 

• Agrotechnical methods and topography should be 
considered. Potatoes should not be grown on slop-
ing land as potato planting requires making beds. 
Rainwater flows down along the beds and causes 
soil erosion.

• The biological specifics of plants, pests and useful 
organisms should be considered. As most fruit 
crops are pollinated by bees, spraying with insec-
ticides is forbidden during flowering to protect the 
bees. Another example: Apple worm is the larvae 
of a moth called the codling moth (Laspeyresia 
pomonella). Like all moths, the codling moth is 
attracted by light and therefore it is much better 
to spray them at night when they are active and 
attracted by tractor headlights. They can then be 
controlled not only with insecticides, but also with 
the tractor movement and the streams from the 
sprayer. Only one single night treatment is needed, 
instead of three daytime treatments. This not only 
has a money-saving effect, but also protects the 
environment by reducing the number of pesticide 
treatments – reducing environmental pollution 
and protecting useful insects that are active in the 
daytime. 

2. Forecasting of disease, pest and weed development. 
There are long-term (for a year) and short-term (under 
10 days) forecasts. Precise information on the phy-
tosanitary situation on agrocenoses is the main basis 
for Integrated Pest Management. Therefore it is very 
important to be able to forecast pest development. The 
basis of all forecasting is monitoring the pest and stud-
ying its ecological characteristics. 

 There are basic kinds of forecasting:
• Several-year forecasting. This is needed for deter-

mination of an average level of pest numbers and 
their dynamics. The most harmful species for dif-
ferent crops are determined using this forecasting.

• Long-term forecasting. This is usually prepared for 
the next season based on the previous year’s pest 
monitoring of numbers, harmfulness and winter 
stock data. It is necessary to predict the most harm-
ful pest for the coming season and to prepare for it. 

• Short-term forecasting. This is needed to predict 
the most exact occurrence of pests or diseases in 
order to implement control measures at the most 
sensitive stage for pests and crops. Different traps 

Figure 26.1. The codling moth, Laspeyresia pomonella (Photo: O. Leillinger. 
Source: http://en.wikipedia.org/wiki/Cydia_pomonella). 

Figure 26.2. Damage caused by the larvae of the codling moth to apples 
(http://www.etc.usf.edu/).
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(pheromone, light, colours, glue, suction) are gen-
erally used. The treatments are conducted using an 
economic threshold of harmfulness. Such fore-
casting protects the environment from excessive 
pesticide treatments.

3. Considering the economic threshold of harmfulness 
(ETH) of pest organisms (agents, pests and weeds). 
ETH means the number of pest organisms per unit 
area that causes an economically notable harmful ef-
fect for the crop. Nowadays control is not a question of 
complete annihilation of the pests on cultured plants, 
but only controlling their numbers to a safe level for 
the crops. The insects feeding on cultured plants be-
come pests. They have always existed in nature and 
played a relevant ecological role for stabilisation of the 
biosphere previously. Usage of an economic threshold 
of harmfulness allows optimal and ecologically safe 
measures for plant protection to be selected. Regular 
monitoring of pest organism populations is carried 
out for this purpose. If the number is low, chemical 
treatment is not necessary and the environment will 
not be polluted. If the number only slightly exceeds 
the ETH, the farmer can apply biological means that 
are safe for the environment, or wait and observe the 
development in the crop. Pesticides are applied only if 
the number of pests exceeds the ETH. Nowadays, the 
ETH is developed for most pests, insects, some weeds 
and diseases. For example, two butterflies per trap (ten 
per row) in a week is the threshold for codling moth in 
an apple orchard.

4. To choose means and ways of plant protection it is pos-
sible to use not only chemical spraying of plants but 
also agrotechnical, mechanical and biological control 
methods or seed treatments. 

 Agrotechnical pest control means strictly observing a 
crop rotation to avoid accumulation of pests, disease 
agents and weeds or soil exhaustion. It is not recom-
mended to sow related plants on neighbouring fields, 
or on the same field several years in a row. It is also 
necessary to be timely in all agrotechnical measures. 
The regulation of sowing terms can also be an agro-
technical pest control measures. Thus the numbers of 
pesticide treatments can be reduced by using agricul-

tural measures. Sometime it is possible to refrain from 
all chemical treatments.

 For example: When peas are grown as green fodder, 
the use of pesticides is forbidden to escape the prob-
lem of pesticide residues accumulating in fast ripen-
ing production. However, green peas are popular with 
different insects, such as the pea moth (Laspereysia 
nigrum), the caterpillars of which eat peas. After stud-
ying the biological characteristics of the pest and the 
pea plant, scientists recommended a strategy for grow-
ing a high quality yield of peas without any chemical 
means of plant protection. This is possible because the 
occurrence of the pea moth and the biological char-
acteristics of the pea plant are known. Peas can grow 
in rather cold conditions and are even resistant to 
weak frost (-4oC). Therefore they can be sown in early 
spring and can be harvested before the pests occur in 
harmful numbers. The peas can also be sown later, in 
the summer, and then harvest can take place after the 
pea moth has hibernated. Pesticides are not needed in 
either case. 

Seed treatment
Seeds, bulbs, corms and tubers are frequently treated with 
chemicals to eradicate pathogenic bacteria, fungi and 
nematodes and to protect the seeds against organisms in 
the soil (mainly fungi) that cause decay and damping-off. 
Seeds are often treated with systemic fungicides, which 
are absorbed and provide protection for the growing seed-
lings. For example, ergot (Claviceps purpurea) which af-
fects rye, can only be controlled by seed treatment be-
cause the agent is protected by the rye plant tissues when 
plants grow. The onion bulb fly (Eumerus stringatus) is 
a very serious pest because its live larvae damage onion 
bulbs from the inside and are protected by plant tissues. 
Therefore the treatment of seed bulbs with a long-acting 
insecticide (until two months after treatment) proved to 
be the best solution that excluded insecticide sprayings. 
Seed treatment has one more ecological advantage over 
spraying. Seed treatments are conducted in specialist ma-
chinery mounted on a concrete floor under a protective 
awning and therefore there is no environmental pollution 
as when spraying. 

Biological control of plant diseases involves the use of 
organisms other than humans to reduce or prevent infec-
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tion by a pathogen. These organisms are called antago-
nists; they may occur naturally within the host’s environ-
ment, or they may be deliberately applied to those parts 
of the potential host plant where they can act directly or 
indirectly on the pathogen. 

Although the effects of biological control have long 
been observed, the mechanisms by which antagonists 
achieve control are not completely understood. Several 
methods have been observed: some antagonists produce 
antibiotics that kill or reduce the number of closely relat-
ed pathogens, some are parasites on pathogens, and some 
simply compete with pathogens for available food. 

In Belarus some biological means for controlling in-
sects and diseases have been applied and tested. One of 
them, Trichodermin, is a preparation based on the fun-
gus Trichoderma horceanum or T. lignorum. These fungi 
are hyperparasites of several root fungal pathogens and 
can be used against root rots and other diseases of grain 
crops. Trichodermin not only suppresses pathogen activ-
ity but also stimulates plant growth. Therefore the results 
of applying such biopreparations are sometimes better 
than using pesticides. 

Cultural practices that favour a naturally occurring an-
tagonist and exploit its beneficial action are often effec-
tive in reducing disease. One technique is to incorporate 
green manure, such as alfalfa, into the soil. Saprophytic 
microorganisms feed on the green manure, depriving po-
tential pathogens of available nitrogen. Another practice 
is to make use of suppressive soils, in which a pathogen 
that causes little damage to the crop is known to persist. 
Alternatively, suppressive soils may harbour antagonists 
that compete with the pathogen for food and thereby limit 
the growth of the pathogen population. 

Other antagonists produce substances that inhibit or 
kill potential pathogens occurring in close proximity. An 
example of this process, called antibiosis, is provided 
by marigold (Tagetes species) roots, which release ter-
thienyls, chemicals that are toxic to several species of 
nematodes and fungi. 

A mechanical method of pest control can be to use dif-
ferent traps for pest insects. For decreasing the number of 
pest insects, it is recommended to use glue colour traps 
(blue or yellow, plated by a layer of a non-drying glue) 
(Figure 26.3). This is associated with the fact that some 
insects are attracted by a certain colour, allowing their 

capture. For example, the colour yellow is attractive to 
greenhouse whitefly, the most widespread pest of cucum-
bers, tomatoes, flowers and other greenhouse plants. The 
onion bulb fly is also attracted by the colour yellow. Blue 
coloured traps attract cabbage fly. Such coloured glue 
traps are applied in greenhouses and on small vegetable 
fields.

Figure 26.3. Yellow glue trap to monitor pest occurance. Photo: A. 
Wuoro, Växtskyddscentralerna.
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