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manure. Lime, marl (sedimentary rock, soft limestone) or dolomite can be used to enrich 
the soil with calcium. Among the phosphorus fertilizers: phosphate and bone flour, Thom-
as phosphate fertilizer, etc. can be used. Also, standard potassium fertilizers, sulphates and 
chlorides are introduced to supply the soil with potassium. By using some microbiological 
fertilizers, the soil is provided with the necessary substances, so with the application of the 
product “phosphorobacterin” (Bacillus megaterium var. phosphaticus) the soil will be provid-
ed with phosphorus, while the product “silicobacterina” (Bacillus circulans) will provide the 
soil with potassium.  

As with all other systems of organic production, in the production of organic arable crops, 
the application of hygiene and crop care measures is of paramount importance in the pro-
cess. Their regular and proper application provides prevention against weeds, pests and 
plant diseases.

There are several divisions of arable crops, but the most acceptable is the division according 
to the use in the economy, made by prof. V. Đorgević (quoted by Vasilevski, 2004), according 
to which arable crops are divided into the following groups:

1. Cereals - grain starchy plants;

2. Grain legumes; 

3. Plants for technical processing:

a) for oil production;

b) for hair production;

c) for the production of sugar, starch and alcohol;

d) for the production of India rubber;

e) aromatic, spicy and medicinal plants and

f) for technical processing (tobacco and hops);

4. Plants for animal feed:

a) root-tuberous;

b) grasses and

c) other plants for animal feed.

6.2.  Industrial crops

The most important industrial crops, i.e. crops for technical processing in our region are: 
sunflower (Helianthus annuus), oilseed rape (Brassica napus), flax (Linum usitatissimum), 
hemp (Cannabis sativa), sesame (Sesamum indicum), some medicinal plants, aromatic and 
spice plants (fennel, mint), etc.

Oilseed rape (Brassica napus) is a very suitable crop for growing in organic production. Be-
cause it has a well-developed root system and a large above ground biomass, this crop is an 
important part of the crop rotation, and is an ideal pre-crop for many crops, especially cere-
als. Good pre-crops for oilseed rape include: potatoes, early vegetables, small grain cereals, 
etc. Oilseed rape seeds contain up to 49% high quality oil and 18-25% protein, and are used 
for the production of edible oil, oil for technical purposes in the textile and leather industry, 
and for the production of paints, varnishes, biodiesel, soaps, etc. This crop is also used to 
feed livestock, both fresh or canned (silage).

Growing conditions:

Oilseed rape does not tolerate monoculture production and should be returned to the same 
plot after 5 years. Oilseed rape does not have any special requirements regarding pre-crops, 
but the most successful oilseed rape production is obtained after pulses, green fodder crops, 
green manure crops, and especially after clover.

Light sandy-loam soil is the most suitable for the production of oilseed rape, but it can also 
be successfully grown on deep, fertile, and carbonate soils. The soil should be rich in humus 
and well-fertilised so that the plant has access to many nutrients. The needs of this crop are 
similar to those of other arable crops. The soil should not have a pH value lower than 6, and 
in case the pH value is lower than 6, it is necessary to calcify the soil at least one month be-
fore sowing.

                          Oilseed rape (Brassica napus)                                       Oil from oilseed rape
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Production techniques:

Shallow tillage and soil raking should be done if the soil is too compacted. Basic deep tillage 
is performed at a depth of 25-30 cm, no later than three weeks before sowing so that the 
soil tightens naturally.

When manually sowing, holes for the seeds are marked in the soil. Sowing is performed with 
non-germinated or germinated seeds - shallow in the soil (2-3 cm) or seedlings at a depth of 
3 to 5 cm. Sowing can be done by a rowing machine at a distance of 30-40 cm between rows. 
The most optimal time for sowing oilseed rape in our region is from the end of August to the 
beginning of September.

In the early stages of plant growth, the soil temperature should be from 12 to 15°C. The warm 
climate helps the growth and development of oilseed rape, because it is a very sensitive crop 
to low temperatures. In the case temperature staying between 2 to 4°C lasts longer than 3 
days, the yield can be halved. At a temperature of -1°! plants are completely destroyed.

In order to achieve a good yield in organic production of oilseed rape, and in accordance 
to our agroecological conditions, fertilization with 120-160 kg/ha nitrogen, 80-120 kg/ha 
phosphorus and 140-180 kg/ha potassium is required. In cases when a crop of the Fabaceae 
family is a pre-crop of oilseed rape, or if more nitrogen is added during fertilization, vegeta-
tion might continue, i.e. increased growth and reduced resistance of oilseed rape during the 
winter.

Since oilseed rape shares the same diseases with cucumbers it is not recommended to pro-
duce oilseed rape or cucumber in the same place for at least 4 to 5 years. Oilseed rape 
suffers from the common diseases that occur in pumpkins, but the most common diseases 
that occur are: white mold (Sclerotina sclerotiorum), downy mildew of rape (Peronospora 
brassicae) and black spot of rape (Alternaria brassicae).  Diseases occur most often in the 
rainy season. In order to control diseases spraying with copper products can help, but it is 
especially important to apply preventive measures for protection and crop maintenances. 
The degree of disease incidence during germination can be reduced with good pre-sowing 
tillage, in order to achieve a lighter soil structure with more abundant fertilization. These 
measures also help to reduce drooping or rot of the stem caused by the fungi Fusarium and 
Sclerotinia.

In order to obtain the highest percentage of oil in the fruit, the harvest should be performed at 
the stage of full maturity of the fruits. This is when the seeds in the fruit turn black and are not yet 
fully hardened. Harvesting should be done in the morning and at the shortest possible interval. If 
oilseed rape is grown for green fodder, then it is harvested from the beginning of flowering, which 
in our agroecological conditions is in the last 10 days of March, until the end of April.

6.3.  Cereals and pulses

The most important cereals in our area are: wheat (Triticum sp.), barley (Hordeum vulgare), 
oats (Avena sativa), rye (Secale cereale), rice (Oryza sativa), triticale (Triticosecale), corn (Zea 
mays), etc. 

Cereals are crops of temperate zone. The biological minimum for germination is 4-5°C, a 
temperature of 10-12°C is required for the formation of the generative organs and for matu-
ration. High temperatures above 30°C significantly shorten the vegetation period and reduce 
the yield. These crops are most suitable on fertile and humus soils with a neutral pH reaction 
(6-7). Soils with a more acidic pH reaction (up to 5,5) can tolerate rye and triticale (5,5-6).

Cereals do not require very deep tillage, but the soil should be supplied with a sufficient 
amount of readily available nutrients because cereals, in terms of mineral nutrition, have 
one of the largest demands. Especially as some crops such as wheat, have a root system 
that develops in the surface layer of the soil and has a low suction power, it is necessary to 
carry out fertilization in a timely manner and in sufficient quantities. By using green manure 
from red and white clover, sufficient amounts of nitrogen will be introduced into the soil to 
achieve the desired yield. For example, to achieve a yield of 4 t/ha wheat uses 100 to 200 kg 
of pure nitrogen from the soil.

The implementation of preventive measures for protection against diseases, pests and weeds 
is extremely important in the cereal production. During May, the most common pest of ce-
reals is the cereal leaf beetle (Lema melanopus) which does great damage to the leaves. It 
mainly attacks oats, barley and wheat. Delayed sowing and the long germination phase can 
be the cause of certain diseases. Among the diseases of cereals, the most common are the 
diseases caused by the fungi Tiletia sp. and Fusarium sp.

The cereal harvest must be fast and well organized to reduce yield and quality losses. The 
highest yield and quality are achieved at the end of the wax maturity of the grain when the 
moisture in the grain is between 20 and 26%. Among the cereals, barley, triticale, rye, wheat, 
etc. ripen the fastest. In the plain areas, the harvest is usually carried out in the second half 
of June.

Due to the good agronomic characteristics and the quality of the grain, the wheat variety 
spelt (Triticum spelta) is very suitable for cultivation in organic production. The protein con-
tent of the grain of this wheat can be quite high (13-15%). Due to its high nutritional value, it 
finds various use in human nutrition, but it is also used for animal feed. There are winter and 
spring forms of spelt, but for our region winter forms are more favorable, from which larger 
and more stable yields are obtained. 

This variety of wheat tolerates infertile soils and soils with excessive soil moisture than ordi-
nary wheat. Compared to common wheat, spelt is also more resistant to disease, while due 
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to the higher levels of above ground biomass, it suffocates grasses and broad leaf weeds. 
Since plants of this variety form a larger crop covering, they protect the soil well during 
winter from wind and water erosion. The powerful root system allows the plants to use the 
nutrients from the deeper layers of the soil. These are some of the reasons why this variety 
of wheat is recommended to be grown in organic production.  

Growing conditions:

Spelt is a very adaptable and tolerant culture to adverse external conditions. There are mod-
est needs in terms of climatic and soil conditions. Since it is quite resistant to low tempera-
tures, it can be grown at 1200 m above sea level. In terms of water, spelt have slightly higher 
needs than common wheat because it develops a larger leaf mass. It tolerates lower pH 
values well, but thrives well on soils with pH 6,0-7,5.

It is grown in the crop rotation as an alternative crop of winter wheat. Spelt is a good pre-cul-
ture for trench crops. Since spelt, barley and wheat attack the same pests, in order to inter-
rupt their life cycles, it is recommended to introduce oats in the crop rotation immediately 
after harvesting the spelt but before sowing the barley and wheat. It can be sown as a crop 
with some perennial crops, or as a protected crop.

Production techniques:

The basic tillage depends on the type and humidity of the soil and is performed at 15-25 
cm. Since the seeds are sown at a depth not shallower than 3 cm and not deeper than 4 cm, 
pre-sowing of the soil should be done at a small depth of 6-7 cm, immediately after the basic 
tillage.

Like ordinary wheat in our agroecological conditions, this variety is sown during October. The 
optimal number of plants is achieved with 450 to 500 seeds per m², i.e. 220 to 250 kg/ha.

Basic fertilization is mainly done through the introduction of large amounts of organic matter 
through green manure or by plowing crop residues. Depending on the type of green manure, 
an average of 200 kg of nitrogen per ha is introduced into the soil. As with other types of 
wheat, in the spring before the onset of intensive plant growth, it is necessary to carry out 
fertilization. Organic waste material such as stable manure, peat, vermicompost, green ma-
nure are used in this fertilization.

In terms of diseases and pests, spelt is susceptible to the same diseases and pests as com-
mon wheat, but they are less common in this variety. Due to the relatively good resistance 
to diseases, by applying the correct crop rotation, this wheat can be successfully grown in 
organic production without any significant risks. In case of occurrence of some diseases and 

pests, biological, physical-mechanical and other measures for protection and suppression 
allowed in the organic production are applied.

Although weeds are a major problem in cereals, due to the large leaf mass of this variety, 
weeds are less common. The spring crop itself keeps the winter annual weeds under control 
by suffocating them, and by shading the space it prevents the germination and development 
of the spring weeds. In case of emergence of weeds in the crop, it is recommended to re-
move them by weeding tools or machines.

The spelt is harvested when the straw is completely yellow and the grain contains up to 14% 
moisture. The average grain yield of this variety in organic production is 2000-4000 kg/ha.

Mature classes of spelt (Triticum spelta)

The most important legumes in our area are: lentils (Eruum lens), chickpea (Cicer arietinum), 
beans (Phaseolus vulgaris), peas (Pisum sativum), soybeans (Glycine max), etc.

These crops belong to the Fabaceae family crops of a moderately warm zone. In the phases 
of intensive growth, flowering and formation of legumes, legumes have the greatest need 
for water. Lack of water in these phases will cause falling of the flowers, emergence of seed-
less legumes that may latter fall off. Peas have the greatest need for water, soybeans, lentils 
and beans have the most moderate needs, and chickpeas have the least needs for water.

Legumes grow best on neutral soils (pH 6-7), and the main fertilizers are phosphorus and po-
tassium fertilizers. They consume a great deal of calcium from the soil and respond favorably 
to fertilization with microelements.

Beans (Phaseolus vulgaris) are grown because of the seeds that are rich in protein (23-30%). 
Due to their nutritional value and different uses, they are one of the most widespread le-
gume crops in the world, which are successfully grown in organic production. Beans are 
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often used in combination with other crops, but most commonly grown with corn. In this 
combined crop, biological efficiency, crop rotation efficiency and yield per unit area increase.

Growing conditions:

Beans thrive best in deep, fertile and loose soils with a neutral pH reaction. The critical veg-
etation phase is from the appearance of buds to the ripening. During the flowering phase, 
beans are particularly sensitive to soil and air drought. At high temperatures when there is a 
lack of humidity in the air, buds, flowers and even young legumes fall off.

These plants do not tolerate monoculture cultivation and require a 3 year break to grow 
again on the same soil plot. The vegetation period of beans is up to 120 days and they are 
therefore suitable as a second crop, after early spring potatoes, cabbage and lettuce. Good 
pre-crops for beans are: corn, industrial crops and cereals.

Production Techniques: 

Beans respond well to deeper plowing, which is performed in autumn at a depth of 30 cm. In 
the spring, the pre-sowing tillage should be done with the use of light weight and spike rakes 
and seed sowing machines.

On light soils it is recommended to plant at a depth of 3-6 cm at a temperature of 12-15°C, 
and on heavier soils the planting depth is lower.

The distance between the rows should not be more than 60 cm, the distance between the 
plants should be 25 cm. Approximately a week after germination, the soil is easily cultivated 
to a depth of 5 cm, and the second cultivation is performed when the plants reach a height 
of 10-15 cm.

Tall bean varieties are grown using a support up to two and a half meters high that is placed 
in the form of a trellis or with two wooden supports crossed at about 2 m.

Manners of growing beans (Phaseolus vulgaris)

Phosphorus and potassium fertilization are of the greatest importance for beans, 90% of 
which are required during the flowering phase. They do not tolerate heavy fertilization with 
stale manure because nitrogen needs are met by up to 80% of nitrogen-fixing microorgan-
isms and 20% by fertilization. The best results are achieved with foliar fertilization every 7-10 
days, especially with liquid organic fertilizers and various naturally prepared products, espe-
cially in the phase of the first leaves and the phase of flowering.

Beans often suffer from dry root rot of bean (Fusarium solani f. sp. phaseoli), common blight 
of bean (Xanthomonas axonopodis pv. phaseoli), bacterial wilt (Curtobacterium flaccumfa-
ciens pv. flaccumfaciens) and yellow mosaic (Bean yellow mosaic potyvirus). Therefore, it is 
useful to preventively spray the plants with common yarrow or onions macerates and with 
other naturally prepared products. Inter-row tillage and regular irrigation are also necessary.

Vegetation periods of beans vary depending upon the variety, and last from 65-140 days. 
When 2/3 of the legumes have entered the mature phase, and the leaves begin to fall mas-
sively, harvesting should begin. Harvesting is performed manually by plucking whole plants 
or by cutting with a sickle. This yield can provide 1,5-3 t/ha.

6.4.  Fodder crops

Fodder crops are used to provide food for livestock and are used in many ways such as: green 
food, hay, silage, briquettes, etc. These crops establish a direct connection between plant 
and livestock production. Without them, livestock production cannot be imagined, espe-
cially in organic livestock production. Also, the representatives of this group can be grown 
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as second crops. They are excellent pre-crops for many arable crops and vegetables. Fodder 
crops add a large amount of organic matter in the soil, enrich the soil with nitrogen, limit the 
surface of the soil covered with weeds, give high production of organic matter, etc.

The most important fodder crops in our region are: alfalfa (Medicago sativa), red clover (Tri-
folium pretense), sainfoin (Onobrychis sativa) and field pea (Pisum arvense).

Alfalfa (Medicago sativa) is one of the oldest fodder plants. It is a crucial perennial fodder 
crop that gives high yields up to 25 t/ha. This is due to the biology of this crop, i.e. the ability 
to regenerate quickly and give 5-6 or more mowing during a single growing season.

Its special significance is that it leaves a large amount of organic matter in the soil, which 
improves the structure of the soil and enriches the soil with available nitrogen. This makes 
alfalfa an excellent pre-crop for many cereals, industrial crops and vegetables. The best pre-
crops for alfalfa are trench crops such as corn, sugar beet, potatoes, cotton, etc.

Alfalfa cultivation and an alfalfa flower (Medicago sativa)

Growing conditions:

Alfalfa requires warm and moderately humid climates. The optimum temperature for in-
tense growth is 25 to 30°C.

In the early phases young alfalfa plants withstand low temperatures down to -6°C. Well-root-
ed plants can withstand even lower temperatures. Alfalfa is tolerated even at high tempera-
tures, but at temperatures above 40°C and longer retention of dry conditions, the formation 
of new buds on the plant is prevented.

Due to the deep root system, alfalfa is very resistant to dry conditions, because the plant can 
draw water from the deeper soil layers and can therefore survive even in the driest years. 
However, under such conditions, the yield decreases. The critical moments for water are 
considered the phases of germination, stem growth and blossoming.

Production techniques:

In early autumn or summer sowing, after harvesting the pre-crop, the surfaces are plowed to 
a depth of 25-35 cm. The soil is cultivated and raked immediately after deep plowing, which 
allows the preparation of a good pre-sowing layer. If the sowing is planned to be performed 
in spring, a deep autumn plowing at 30-40 cm is carried out. During the winter, the surface 
is left in open furrows, and in early spring the soil raking is made. Before sowing, the soil is 
cultivated and raked again in order to destroy the weeds.

In order to achieve high production potential and to obtain a large plant mass per unit, it is 
necessary for the soil to be provided with sufficient nutrients. In the first year, when estab-
lishing the alfalfa plantation, it is recommended to fertilize with phosphorus around 250-300 
kg/ha, and potassium around 200-300 kg/ha, while nitrogen can be added in small amounts 
of 30-40 kg/ha, until nitrogen-fixing bacteria are formed at the root. In the following years it 
is recommended to add about 50-60 kg/ha of phosphorus and about 80 kg/ha of potassium.

In order to be better rooted and to better use nutrients to give higher yields in the following 
years, alfalfa is best sown as an individual crop. It is best sown by hand, by scattering and in 
rows. Sowing in rows is done with a rowing machine at a distance of 12-15 cm between the 
rows. One of the most important operations after sowing is compaction of the crop with a 
light roller.

For proper development of the young plants of alfalfa, it is necessary to protect the surface 
from weeds, i.e. to destroy them with proper tillage or earlier mowing. Effective destruction 
of weeds in newly established alfalfa crops is done by mowing 10 cm in height when the 
weeds reach 20-25 cm in height. Soil raking is a regular measure applied to alfalfa in the first 
year. Irrigation is an effective measure for obtaining high yields of alfalfa. Depending on the 
amount of rain and the type of soil, irrigation is done after each mowing so that the alfalfa 
can regenerate faster and provide a solid yield.

The mowing period of alfalfa depends on the method of use. It is used for the production 
of hay, green mass, silage, haylage, alfalfa flour, pallets and seeds. For hay, alfalfa should be 
mowed when 40% of the plants are in the flowering phase. It is then dried, collected and 
stored. Alfalfa mowing is done mechanically with silo combines or mowers at a height of 5-6 
cm so that the plants can regenerate again. The last mowing should be higher, at 7-8 cm so 
that the plants can better prepare for winter, without damaging the root collar.
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 CHAPTER 7: | VEGETABLE PRODUCTION

7.1. Introduction and concepts

Vegetables are a large group of crops with different chemical compositions and varied re-
quirements in terms of growing conditions. Vegetables are indispensable in the nutrition 
of people primarily because they are rich in vitamins, minerals, and secondary biologically 
active substances. Within these contain a group of antioxidants that give vegetables a high 
value in the prevention of various diseases. That is why it is important for vegetables to be 
produced in sustainable agricultural systems, and most preferably in the organic production 
system, without the risks of pesticide residues, synthetic mineral fertilizers, hormones and 
genetically modified organisms.

In that regard, it is interesting to note that in 2018, results were published, of a three-year 
comparative research regarding six varieties of peppers that are grown mostly in our region. 
The same varieties of peppers are grown in organic and conventional production, and pro-
vide conclusive proof showing the advantages of peppers grown in organic production. The 
most remarkable evidence of this study shows that the organic peppers not only provided a 
greater content of vitamin C and higher antioxidant potential than the peppers grown in the 
conventional production system, but also about 2 t/ha higher average total yield compared 
to the total yield of peppers in the conventional production system.

The production of vegetables can be performed outdoors and in all types of protected areas 
(beds, plastic tunnels, greenhouses), the fruits are used fresh or employed in various pro-
cessed products. When producing vegetables indoors, energy saving is recommended by 
using alternative sources for space heating, while the use of PVC foils and hydroponic culti-
vation are prohibited. Production must be carried out in soil or organic soil mixture.

7.2.  Leafy vegetables

The most prominent leafy vegetables in our area are: lettuce (Lactuca sativa), cabbage (Bras-
sica oleracea var. capitate), broccoli (Brassica oleracea var. silvestris), spinach (Spinacia ol-
eracea), chard (Beta vulgaris var. cicla), curly kale (Brassica oleracea var. sabauda), arugula 
(Eruca sativa), etc.

Cabbage (Brassica oleracea var. capitate) is one of the traditional types of vegetables that has 
been grown in our region for many centuries. It can be grown in regions with different climat-
ic conditions because it has modest temperature requirements. It tolerates short-term frosts 
up to -10°C, while the early varieties are somewhat more sensitive and freeze at around -3°C. 
Temperatures above 25°C negatively affect the growth and development of this crop.
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Growing conditions:

The most suitable soil for cabbage production is medium-textured soil, clayey-loamy san-
dy-loamy soil with good drainage and fast water permeability. The optimal water needs 
are 70-80% AWC (Available Water Capacity) and 60-80% relative humidity. Good yields are 
achieved on fertile, humus soils, with a neutral pH reaction (6-7). 

Cabbage should be grown in the first place in the crop rotation. It grows well after legumes, 
cucumbers, potatoes and wheat. It does not tolerate monoculture and should not be plant-
ed in the same place for 3-4 years. Cabbage is a good pre-crop for most horticultural crops 
because it leaves a rich organic matter and soil with little weeds.

Growing cabbage (Brassica oleracea var.capitate)

Production techniques:

To ensure good soil condition, good water utilization, and the prevention of undesirable 
physiological changes, the soil must be well levelled with the basic tillage to a depth of 30-35 
cm. Two-layer plowing and 1-2 additional tillage with disc cultivator and hoeing are recom-
mended.

Cabbage can be produced by direct sowing of seeds, but in our region, it is mostly grown 
with seedlings. Planting must be done with precision, deep and at an appropriate distance. 
Usually the plants are transplanted at a distance of 50-70 cm between rows and 30-50 cm in 
a row. A few days after planting (3-5 days), in the phase of 4-6 true leaves, shallow inter-row 
tillage of the soil (5-10cm) is done to encourage the formation of additional roots.

Enrichment of the soil with organic matter and improvement of its structure is performed by 
fertilizing, usually with compost, stable manure, green manure, etc. The optimal dose is 3-5 
kg of burnt stable manure per 1 m². The recommended dose for nitrogen fertilization is 120-
130 kg/ha, with phosphorus (P₂O₅) is 80-100 kg/ha and with potassium (K₂O) 130-140 kg/ha. 
Potassium is added only if the soil is poor in К₂О and it is added before planting. Of the total 
planned phosphorus nutrition, 50% of the phosphorus fertilizers are applied before the main 
tillage and the remaining 50% during the vegetation, while 30% of the total nitrogen is added 
after planting, and the remaining amount is applied during the vegetation, until 30 days be-
fore harvest. The application of fertilizers in the soil should be done by plowing, and soluble 
forms of organic fertilizers (fish emulsion, seaweed and algae ash, soy derivatives, etc.) are 
suitable for application through drip systems. To maintain good condition of the plantation, 
every 5-7 days it should be treated with some of the naturally prepared products, and as a 
preventive measure, the use of tea from tomato leaves or tomato extract is recommended. 

The proper selection of varieties and selection of the appropriate location for production can 
be a decisive factor for the success of cabbage cultivation and protection against diseases. 
The appropriate combination of agrotechnical measures can successfully build a strategy 
for protection against the occurrence and spread of diseases. The most common pests that 
attack cabbage are: cabbage root fly (Chortophila brassicae), cabbage moth (Plutella mac-
ulipennis), cabbage bugs (Eurydema ornata, Eurydema oleraceum), and the most common 
diseases that occur are black spot of rape (Alternaria brassicae), downy mildew of crucifers 
(Perenospora parastica) and black rot of cabbage (Xanthomonas campestris pv. campestris). 
In case of diseases or pests, products based on copper and sulphur, which are permitted for 
use in organic vegetable production, are applied.

The duration of the cabbage vegetation period depends mostly on the variety itself, but the 
average period of vegetation is 100-150 days. The average yield of cabbage in our conditions 
is 25.000-30.000 kg/ha.

It is recommended to harvest cabbage in the cooler hours of the day, preferably in the morn-
ing. The cabbage is picked by hand by bending the cabbage head to one side and cutting it as 
close to the head as possible with a sharp knife. The head must not be removed by breaking 
or turning because this procedure damages the head and broken stems are also more sus-
ceptible to spoilage. Thus, harvested cabbage is placed in baskets or containers with good 
ventilation and should be taken out of the field immediately.

7.3. Fruit vegetables

The most important fruits vegetables in our area are: tomato (Solanum lycopersicum), pep-
per (Capsicum annuum), cucumber (Cucumis sativus), eggplant (Solanum melongena), pota-
to (Solanum tuberosum), onion (Allium cepa), garlic (Allium sativum), etc.

Pepper (Capsicum annuum) is grown because of the fruits that are used in the nutrition 
throughout the whole year in a fresh or a processed state. In the fresh state the peppers are 
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usually harvested in their technological maturity or they are harvested in physiological (bo-
tanical) maturity for industrial processing such as: roasted, marinated for various dishes and 
salads, pickles, cans, such as ground dried red pepper and various other processed foods.

Pepper has a very rich chemical composition of the fruit and therefore has distinct healing 
properties. Pepper contains vitamins C, E, B, proteins, carbohydrates, sodium, magnesium, 
etc., and due to the capsaicin content of the pepper, the fruit is used in the pharmaceutical 
industry.

Growing conditions:

Pepper is a thermophilic crop whose optimal temperature for growth and development is 
25°C (± 5-7°C). The minimum temperature at which the vital functions of the pepper cease is 
-0,3 to -0,5°C, and the maximum temperature is 38°C.

In terms of soil requirements, peppers with neutral to slightly alkaline reaction, i.e. pH 6,0-
7,0, are most suitable for pepper. Due to the poorly developed root system which is charac-
terized by relatively weak suction ability, this crop has a great need for water in all phases 
of vegetation, especially in the phase of formation of the generative organs. To achieve high 
quality and high volume yields, it is necessary to maintain soil moisture of about 75-80% of 
AWC and optimal air humidity of 60 to 70%. 

Growing pepper (Capsicum annuum)

Production techniques:

Pepper comes first in the crop rotation as the main crop. Perennial legumes, cereals and 
grasses are considered to be good pre-crops. Pepper is a good pre-crop for many horticultur-
al species, especially root crops and sugar beet.

Seedling production can be realized in a protected area (plastic tunnels, greenhouses,) 
(25.000 plants/ha - at a distance of 40x90cm) or outdoor (65.000 plants/ha - at a distance of 
20x70 cm).

When cultivating the soil, it is mandatory to perform basic tillage, pre-sowing cultivation and 
one cultivation during the vegetation. The basic tillage consists of deep plowing at a depth of 
40-50 cm with careful soil loosening. Later, if the soil is well-structured, plowing with rotary 
plows (overturning), and in some cases soil raking, is sufficient in pre-planting. Transplanta-
tion of plants is performed on a levelled, weed-free fields.

The use of organic fertilizers should be done by putting them into the soil through shallow 
plowing, to avoid nitrogen loss. Fertilizers should be applied to the soil at least 3-4 months 
before harvest. Soluble forms of organic fertilizers (fish emulsion, seaweed and algae ash, 
soybeans derivatives) are suitable for application through drip systems. These irrigation sys-
tems are the most recommended in the production, and the flood norm should be (200-300 
m²/ha) 15-10 times during the vegetation, with irrigation every 4-5 days.

The most common diseases of pepper are: wilting, powdery mildew, leaf spot, and the most 
common pests are aphids (Myzus persicae, Macrosiphum euphorbiae, Aphids gossypii). 
When the first signs of disease or signs of insect attack appear, the plant should be treated 
immediately with copper limestone, on several occasions, especially after rain and irrigation. 
Some diseases can be prevented by disinfecting the soil with water vapor, using bioinsecti-
cides, extracts and garlic, onion or common yarrow macerates. For severe attacks of diseas-
es, bio fungicides and copper are used, while against aphids, nettle or pyrethrum (Tanace-
tum cinerariifolium) and Bacillus thuringiensis based bioinsecticide are used.

Harvesting of peppers, depending on the variety, begins in June for early varieties and lasts 
until the end of September for autumn varieties. It is carried out several times and usually 
has 3-5 harvests. Harvesting must be carried out regularly to allow smooth development of 
newly formed fruits. Yield is a varied characteristic and ranges from 4-5 t/ha in hot peppers 
varieties, 10-25 t/ha in spicy peppers and 25-50 t/ha in varieties with large fruits.

7.4. Root vegetables

The most important root vegetables in our region are: carrot (Daucus carota), celery (Apium 
graveolens), beets (Beta vulgaris ssp. vulgaris), radish (Raphanus sativus), etc. 
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Carrot (Daucus carota) is a root vegetable with mostly orange color that is used in nutrition 
throughout the year as fresh, but also as a spice, dried, frozen or marinated, and as a juice. 
Carrots are rich in carbohydrates, balancing substances and beta carotene and are a particu-
larly important vegetable in nutritional terms.

Growing conditions:

Carrots thrive best on light, medium light, and medium heavy structural soils, with an opti-
mum humidity of 70-80% AWC and a neutral pH reaction (6-7). The optimum temperature 
for growth is 18°С, and for flowering 25°С. They tolerate low temperatures, depending on 
the variety (from -3 to -10°C). The greatest needs for water are in sprouting and root forma-
tion.	

Production techniques:

Carrots in the crop rotation are the second crop that is grown after crops that are abundantly 
fertilized with organic fertilizers (tomato, cabbage, potato). It can be grown on the same plot 
after 3-4 years to reduce the dangers of carrot fly and nematodes. The sowing of carrots in 
our conditions is done in February or early March, by direct sowing of seeds, but it can also 
be produced from container seedlings.

In order to achieve a quality yield, the soil should contain enough nutrients during the entire 
vegetation. As for all crops, nutrient quantities are determined by soil fertility, but carrots are 
optimally fertilized with 1-3 kg/m² compost or burnt stable manure. During the vegetation, 
natural mineral fertilizer, i.e. liquid organic fertilizer or naturally prepared products every 
7-10 days are added.

Soil tillage should be done well because this crop germinates and develops very slowly to the 
phase of formation of three leaves in the rosette. Sprouted and young plants are very tender 
which allows faster growth of weeds. In that direction, it is necessary to perform basic till-
age, then one or more shallow cultivations to provoke the emergence of weeds, and then to 
destroy them mechanically.

Sowing can be done gradually, in rows whose distance is adjusted to the way in which the 
inter-row tillage will be performed. Usually the row spacing is 20-30 cm and the distance 
between the plants is 10-15 cm. With the appearance of the first leaves, inter-row tillage is 
performed for crop maintenance and mulching of the inter-row space. It is watered every 
10-15 days, until 20-25 days before harvesting.

Among the harmful insects in carrots, carrot fly, aphids and nematodes are the most com-
mon. The diseases that most often attack this crop are: bacterial soft rot of potato (Erwinia 

carotovora subsp. carotovora), leaf blight of carrot (Alternaria dauci), powdery mildew of 
carrot (Erysiphe heracleid), etc. In order to create biological protection, it is necessary to 
apply hygienic measures, proper crop rotation, growing useful plants (onion, garlic, pot mari-
gold) between or in front of the rows of carrots and creating living conditions for beneficial 
insects (ladybug). Plant extracts (fermented extracts of garlic and pot marigold) and biologi-
cal products such as natural pyrethrin (insecticide) and copper-based fungicides are used in 
plant protection.

Root extraction is done in dry weather, by hand, semi-mechanized or with a combine. Car-
rots can be successfully stored for 3-6 months in dark rooms at a temperature of 1°C and 
relative humidity of 85%. The average yield in carrots is 20-60 t/ha.

 Carrot plantations (Daucus carota sativus)
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CHAPTER 8: | PERENNIAL CROPS

8.1. Introduction and concepts 

In the group of perennial crops, the most important place is taken by fruits and grapevines. 
These crops are an important part of the human nutrition due to the content of numerous 
vitamins, minerals and biologically active substances, and especially due to the antioxidants 
that are necessary to improve general human health. The fruits are used fresh and in various 
forms of processing (compote, marmalade, jam, syrup, juice, etc.).

In order to achieve the maximum prevention of weeds and pesticides, as well as improve-
ment of human health, it is especially recommended that these products be produced in an 
organic production system.

In the organic production of perennial crops, it is especially important to remove any risk 
that would later have a negative impact on the production process. Unlike conventional 
producers, which, by applying chemicals and fertilizers can repair possible omissions made 
when choosing a plot to a certain extent, in organic production this is not possible. There-
fore, a plan for the entire production should be made carefully, and planned in accordance 
with the specific agroecological conditions. When choosing varieties, those which are more 
resistant to diseases and pests, have more modest agrotechnical requirements, and contain 
high productive potential should be taken into account. When choosing the location, atten-
tion should be given to the distance from plots where conventional farming is performed 
in order to prevent the risk of transferring chemical treatments from these plots to organic 
plots, through water and air.

By applying preventive and properly performed agrotechnical measures, perennial crops can 
be successfully grown in organic production. In this regard, the method of soil cultivation 
should be adapted to the crop that is being grown, to ensure balance of water, air, heat and 
biological regime of the soil. 

Crop rotation in the production of these crops is an important phytosanitary measure in the 
control of weeds, diseases and pests, as well as the cultivation of intercrops or cover crops in 
the inter-row space and mulching of the very same area.

The tillage can be done manually and mechanically. Tractors, cultivators and other machin-
ery used in organic production should be of lower volume, and not cause soil compaction, 
i.e. disruption of its structure. 

To maintain balance in the development of the canopy and roots of perennial crops, as well 
as to regulate fertility, pruning is performed each year. This is usually performed in the spring, 
but is possible to be done later in the year. The pruning ensures the penetration of light in-
side the canopy, thus creating conditions for better ripening of the fruits. First the branches 
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that grow towards the inside of the canopy as well as the dry and damaged branches are 
removed. Then the fruit branches are shortened and thinned and the unnecessary young 
branches are removed.

Perennial crops do not unconditionally require soils with high nutritional value because such 
soils rich in nitrogen contribute to a greater increase in vegetative mass at the expense of the 
development of the fruit tree. Therefore, proper nutrition or fertilization of these crops is an 
important agrotechnical measure on which the growth and fertility of other crops depend. 
The most commonly used fertilizers for these crops are: stable manure, compost, vermicom-
post, green and microbiological fertilizers, as well as biological nitrogen fixation by growing 
legumes.

8.2. Apple fruit

The most important apple crops grown in our region are: apples (Malus domestica), pear 
(Pyrus sp.), medlar (Mespilus germanica), quince (Cydonia oblonga), etc.

Apple (Malus domestica) is one of the most prevalently grown fruit crops in our region and 
in the world. For most countries in our region, the apple is of great economic importance. 
Depending on the variety, the fruits ripen from early summer until the beginning of winter. 
The fruit is of great nutritional value and contains various vitamins, minerals, fruit sugars and 
acids. It is used in fresh condition and in different types of processed products.

Growing conditions:

The soil on which apples are grown should be moderately heavy soil and well drained. As 
with most fruit crops, neutral or slightly acidic soils with a pH of 6-6,5 are best suited for ap-
ples. Any deficiency of nutrients should be corrected before establishment of the plantation 
based on previously performed agrochemical analysis of the soil layer of 0-30 cm and 30-50 
cm.

In general, apples are an adaptable crop to climatic conditions, and there is a different need 
for heat depending on the variety. However, all varieties of apples are sensitive to lack of 
light, which appears immediately after flowering and causes the development of smaller 
fruits, and an increased decline during June. Or if there is a lack of sufficient light before 
harvest it will affect fruit development and their coloration. The production of quality fruits 
requires between 1600 and 1800 hours of sunshine per year.

Production techniques:

Before planting, it is necessary to prepare the soil well, in order to create conditions for the 
development of plants, and the large number of microorganisms that are invaluable in creat-
ing a good soil structure and fertility. It is also vital to introduce minerals in the form of which 
plants can easily absorb them. At least one year before planting the apples, clover should be 
grown on the plot, in combination with other herbaceous plants.

The intermediate space is mowed, and the plant mass is left to decompose. It is recommend-
ed not to mow the entire surface of the plantation at once, but to mow it several times to 
ensure continuity in the growth of the cover plants. After the third year, mulching of this area 
can be applied, using the mown grass or some other plant material in a layer with a thickness 
of 10 cm.

Planting is done in autumn while the soil is still warm. The seedlings should be organically 
produced, or in case organic seedlings cannot be procured, the use of seedlings that have 
not been treated with chemicals is allowed. The depth of the planting holes should be 40-60 
cm, and their width is determined in a way that will provide enough space in which the root 
system can spread freely. At least 1,5 l of compost or composted stable manure is added to 
the planting holes during planting. The seedlings are irrigated immediately after planting, 
and to prevent the development of weeds, some plant material (straw, hay, etc.) is placed 
around the seedlings.

The intermediate distance and the distance in the row are determined according to the va-
riety and the needs of the fruit. In organic production, usually an intermediate distance of 
3,5-4 m and a distance in the row of 1,2-1,4 m; intermediate distance of 4-4,5 m and distance 
in the row of 1,6-2,3 m and intermediate distance of 4,5-5 m and distance in the row of 2-3 
m is recommended.

Pruning of the entire plantation should be done gradually. Winter pruning reduces the size 
of the stem, but stimulates growth in subsequent vegetation. Summer pruning reduces the 
number of twigs that are in critical condition. On diseased branches, pruning is performed at 
a distance of 30 cm from the area where symptoms of disease are visible. After each pruning 
the scissors are disinfected in ethyl alcohol, hydrogen or sodium hypochlorite solution.  

The fertilization is performed with stable manure, compost, green manure, etc. During the 
planting, 10-20 l of compost per plant or 10-15 kg of stable manure is used. The stable ma-
nure is added in two layers. The first layer of pure stable manure covers the root, and the 
second layer is added mixed with soil. Especially if the soil has low biological activity, 2-4 kg/
m² of stable manure should be employed.

The presence of sufficient nitrogen in the soil, that will be available to plants at the correct 
time and in sufficient quantities, is certainly the most difficult task for fruit growers. Nitrogen 
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is easily “mobile” and it is often enough to rain or cultivate the soil to find it in the root zone 
and be made accessible to plants. In general, nitrogen can be obtained from stable manure, 
compost, legumes, green manure (white clover, ryegrass, fodder peas), as well as organic ni-
trogen fertilizers. If necessary, during vegetation, nitrogen can be added in smaller amounts 
(about 5-10 kg/ha) and through the leaf by using compost extract or some plant extracts, for 
example nettle extracts. This solution is prepared with 10 kg of nettle which is immersed in 
10 l of water and left to ferment for 7-10 days. Then strain and dilute with 90 l of water. Foliar 
nutrition also contributes to better reception of the means for protection of the leaf area.

In the control of diseases, pests and, weeds that occur in apple orchards, the application 
of preventive measures is of great importance (selection of indigenous varieties, raising an 
eco-corridor or barriers with plants that are home to beneficial predatory insects, as well as 
the cultivation of intercrops, mulching, etc.).

Major diseases in apples are:  powdery mildew of apple (Podosphaera leucotricha), scab of 
apple (Venturia inaequalis), collar and fruit rot of apple (Phytophthora cactorum, P. syringae) 
fire blight (Erwinia amylovora), and the most common pests are: apple sawfly (Hoplocampa 
testudinea), apple woolly aphid (Eriosoma lanigerum), apple weevil (Anthonomus pomo-
rum) and codling moth (Cydia pomonella). 

In case of emergence of any of these diseases or pests, all applicable physical-mechanical, 
biochemical and biological protection measures are taken (mechanical removal of diseased 
parts, use of beneficial predatory insects, use of natural protection products, etc.). Removing 
and burning the diseased parts of the plants, during the dormant period when the tempera-
ture is below 0°C, is a safe way to eliminate the source of infection for the next vegetation.

According to the individual protective needs, various treatments are carried out with cop-
per fungicides, sulphur, products based on Bacillus thuringiensis, etc. Potassium soap, pyre-
thrin and rothenone (plant extract Derris sp.) can be used to control the aphids. Treatments 
should be performed more often, especially in periods when the risk of disease is higher 
(April 20 to May 20). Some fungi, such as Athelia bombacina, are hyper parasitic and feed 
on the fungus that causes scabbing of apples. The extract of the plant Quassia amara can be 
used continuously before flowering and helps in the control of the apple wasp. On the larvae 
of the apple sawfly parasitize two wasps Lathrolestes ensator and Aptesis negrocincta that 
are used in the control of this pest. 

In order to achieve the best possible quality of the fruits, it is recommended to harvest sev-
eral times. During the harvest, the handling of the fruits should be as careful as possible, so 
as not to damage the outer layer of the fruits or their compaction. Harvesting starts from the 
lower branches. The harvested fruit should also contain the stalk. The transfer of fruits from 
one collection container to another should be done extremely carefully. The harvested fruits, 

until the moment of their transfer to the main warehouse, should be stored in the shade for 
as short a period of time as possible.

Manner of establishing an organic plantation               Fire blight (Erwinia amylovora) 

8.3. Stone fruit

The most important stone fruit grown in our region are: peach (Prunus persica), apricot 
(Prunus armeniaca), plum (Prunus domestica), cherry (Prunus avium), amarello cherry 
(Prunus cerasus), etc. 

Plum (Prunus domestica) is also one of the crops that have great economic importance for 
our region. It blooms in April, and the fruit ripens from August to October, depending on the 
variety. Plum fruit has a low caloric and high nutritional value because it contains carbohy-
drates, organic acids, tannins, minerals, vitamins and more. Depending on the variety and 
the phase of maturity, the fruit changes color from green to yellow, red or purple. It is used 
fresh and in various types of processed foods.

Growing conditions:

The plum grows best on neutral, deep, light and humus soils with good water-air regime. It 
can be grown on heavier soils, but in that case, it is necessary to improve the soil by using 
agromeliorative measures and adding manure. During the winter period the plum tolerates 
absolutely minimal temperatures even down to -30°C, while during the growth, especially in 
the blooming phase it is very sensitive to low temperatures. When the flower buds open, the 
flowers die at a temperature of 1°C to -5°C, and at the phase of full bloom at -0,5°C to -2,2°C.
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The quality of the fruit depends on the average temperature during June, July and August. 
The best results are obtained if the average temperature in these months is 18-20°C.

Production techniques:

Before establishment of plantation the surface should be prepared with deep plowing, which 
is usually done in July or the first half of August. Based on agrochemical analysis, appropriate 
manures are added for fertilization.

Planting is performed on well-prepared, loose and levelled soil, in spring or autumn, but 
autumn planting is primarily recommended. It is best that the distance between the rows is 
5 m, and the distance in the row is 4 m. The distance in the row can be shorter (2-3 m), but 
in that case it will be necessary to perform pruning and agrotechnical measures more often.

The fertilization is performed with stale manure, compost, green manure, etc. and it is done 
with shallow plowing. Compost is an ideal source of humus, rich in nutrients and soil micro-
organisms, it slowly releases nutrients and prevents nitrogen loss into the soil. If the soil has 
a low level of biological activity, an intervention should be made with 2-4 kg/m² of stable ma-
nure. Overgrowth or cultivation of a crop in the intermediate space, in addition to keeping 
the soil in good condition by mowing and introducing green mass into the soil, can provide 
up to 2 t of dry organic matter, about 50 kg/ha nitrogen and 60 kg/ha potassium. 

In the control of diseases, pests, and weeds, the use of preventive protection measures is 
mandatory (selection of indigenous varieties, use of eco-corridors or barriers with plants 
that are home to beneficial predatory insects, as well as intercropping, mulching, etc.). The 
first and main physical measure in the control of diseases and pests is the removal of places 
where pests spend the winter and the removal and destruction of diseased plant parts. The 
most common diseases that occur in plums are: leaf blotch of plum (Polystigma rubrum), red 
rust (Puccinia pruni-spinosae), blossom blight (Monilinia laxa), etc., and the most common 
pests are: European fruit scale (Lecanium corni), plum fruit moth (Laspeyresia funebrana), 
red plum maggot (Grapholitha funebrana). In more serious cases of a disease or pest attack, 
and if the biological protection measures are insufficient, treatments with bio fungicides and 
bioinsecticides are applied which are performed every 10-12 days in colder weather, i.e. 7 
days in warmer weather.

Depending on the variety and the purpose, the fruits are harvested in either botanical ma-
turity, if the fruits are intended for fresh consumption or for the production of compote and 
jam, or in technological maturity, if the purpose is for other processing (marmalade, jam, 
juice, brandy, drying) i.e. when on the canopy there are 5 to 10% softened fruits. The harvest 
is performed manually or possibly by shaking (fruits for processing and drying).

Different varieties of plums (Prunus sp.)

8.4. Berries

The most important berry fruit crops grown in our region are: raspberry (Rubus idaeus), 
blackberry (Rubus fruticosus), blueberry (Vaccinium myrtillus), red currant (Ribes rubrum), 
strawberry (Fragaria), etc.

Growing strawberries (Fragaria) has several advantages over other fruit species. In addition 
to providing regular and high yields, the fruit has a high nutritional value. The fruits ripen in 
early spring when there is not enough fresh fruit on the market and thus achieve a high price.

Growing conditions:

The most suitable for growing strawberries are well-permeable soils with light mechanical 
composition belonging to the group of sandy loam, and with a clay content of less than 30% 
(20% is most suitable). If planted on heavier and less permeable soils, in addition to the lack 
of various microelements, the possibility of root diseases is increased. This can be alleviated 
to some extent by choosing resistant varieties of strawberries and growing them in raised 
rows. Strawberry is tolerant of mild soil acidity (lowest acceptable pH value of 5,5), but the 
best results are obtained when growing soils with neutral pH value.

The optimal daily temperature for the growth and development of strawberries is 18-22°C. 
The biological temperature minimum is around 6°C, and at a temperature of -2°C serious 
damage occurs in production.	
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Production techniques:

The most common strawberry growing systems are simple or double rows, while in domestic 
gardens they are usually grown in beds. Simple rows are made at a distance that depends 
on the method of tillage. In mechanized tillage, the distance is 90 cm between rows and 20 
to 30 cm in a row. If the tillage is performing manually the distance should be 60-70 cm and 
20-30 cm in a row. For successful production it is necessary to provide irrigation through the 
drip system, and by placing biodegradable foils or some organic matter (straw, hay, wood 
shavings, etc.) between the rows the development of weeds is prevented.

Double rows cultivation system with folia 

Strawberry has relatively modest fertilizing requirements. Regarding minerals, it has the 
greatest need for potassium. In soils that are well supplied with minerals and with favorable 
crop rotation, the addition of fertilizers is almost unnecessary. If fertilized, the minimum 
amounts of nitrogen of 60 kg/ha in the soil layer of 0-30 cm must not be exceeded. Excessive 
amounts of nitrogen cause the fruits to soften, the plants become more fragile and suscep-
tible to diseases and pests. For production of strawberry stable manure can be used in the 
amount of 20-40 t/ha. To meet the need for potassium and organic matters, it is recom-
mended to grow a mixture of grasses and clover 1-2 years before the establishment of the 
strawberry plantation. You can also use compost in quantities up to 25 t/ha per year that is 
prepared on your own farm or other organic farms.

As for other crops in organic production, preventive measures are considered priority. Weeds 
cause more damage to strawberries than diseases and pests combined. Due to the greater 

viability, the weeds quickly overgrow the strawberry plants, thus impeding its normal growth 
and development and causing delayed fruit formation. Their mechanical destruction is dif-
ficult and causes increased production costs. That is why it is most often used to cover the 
soil with straw and plant debris, sawdust from deciduous trees, even covering the soil with 
cardboard which proves to be an extremely suitable material that does not allow the devel-
opment of weeds. Another way to deal with weeds is the use of superheated water vapor 
that is directed at the weeds after which it dies, as well as the use of vinegar treatment in a 
concentration of about 15%.

The most common diseases and pests of strawberry are: powdery mildew of hop (Botry-
tis cinerea), powdery mildew of hop (Sphaerotheca macularis), rhizome rot of strawberry 
(Phytophthora cactorum), black spot (Colletotrichum acutatum), strawberry blossom wee-
vil (Anthonomus rubi), strawberry tarsonemid mite (Phytonemus pallidus spp. fragariae), 
common red spider mite (Tetranychus urticae), strawberry aphids (Chaetosiphon fragaefolii, 
Aphis forbesii), nematodes, snails, etc. In the attempt to control them all physical-mechan-
ical, biochemical and biological measures for protection are applicable (preparations based 
on ferroortophosphate, biopesticides, use of predators, parasitic nematodes - Phasmarhab-
ditis hermaphrodita, parasitic mites - Phytoseiulus persimilus, Amblyseus cucumeris, etc.).

To maintain the freshness of the fruits, the harvesting of the fruits should start in the early 
morning hours. The fruits should be placed immediately in a cool and shaded place. Straw-
berries are harvested by hand. Harvested strawberries intended for fresh use are packed 
directly in the containers in which they will be sold. It is imperative to bring them to market 
as soon as possible.

Soil maintenance in strawberries (mulch)
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8.5. Grapevines

Although the grapevine (Vitis vinifera) is a very old crop that has been grown for centuries 
in the world and in our region, the organic production of this crop is still expanding. Organic 
grape and wine production are present mainly in small areas, mostly in warmer southern 
regions where the conditions are more favorable for growing this crop. Organic viticulture 
technologies are still being developed, and there is a need for new and effective biological 
products to control diseases and pests, especially in humid areas.

Growing conditions:

For the establishment of a vineyard in organic production, it is desirable that the preparatory 
activities be carried out in a planned and timely manner. It is best to establish the planta-
tion on a location where previously for at least 3 years cereals and legumes were grown 
which can be used as green manure. If there are conventional vineyards near the plantation, 
their distance should be at least 10 m or 5 m, in case there is a protective green barrier or 
other physical barrier between the plots with a height of at least 1,5 m. Due to the specific 
needs, the organic production of the vineyard is most successfully organized and controlled 
on smaller plots.

When selecting varieties, local varieties with known biological and production characteristics 
are recommended for organic production.

Production techniques:

When preparing the surfaces for establishing a vineyard in autumn, it is recommended to dig 
the soil with a special plow - digger to a depth of 70-80 cm and make an additional tillage at 
a depth of 60 cm for plowing organic fertilizer. In the spring, before planting, another surface 
treatment of the soil is performed, which should be performed in dry weather and with light-
er mechanization so as not to disturb the soil structure. In the following years, only surface 
treatment of the soil with the use of as little mechanization as possible is needed.

Quality vine grafts in our climate are planted in spring, in rows that should not exceed 100 
m. After planting, the soil should be cultivated and the row spacing should be covered by 
sowing some legumes or other varieties. In the following years the inter-row space can be 
mulched with some organic cover.

In addition to stable manure, compost, peat and green manure, dehydrated poultry manure, 
some by-products of animal origin (meat and fish flour), seaweed and algae products, natu-
ral and mineral fertilizers (aluminium-calcium phosphate, magnesium sulphate, soft ground 
rock phosphate, etc.) can be used to fertilize the grapes.

The most effective and simplest measure for control of diseases, pests and weeds in vine-
yards is the cultivation of highly tolerant and resistant varieties. In this control, the appli-
cation of preventive protection measures is also of great importance. The most common 
diseases that occur on the vineyards are: powdery mildew of grapevine (Uncinula necator), 
downy mildew of grapevine (Plasmopara viticola), powdery mildew of hop (Botrytis cinerea), 
black knot of grapevine (Phomopsis viticola), and the most common pests in the vineyards 
are: yellow and gray grape moth (Eupecillia ambiguella; Lobesia botrana), red spider (Panon-
ychus ulmi), mites, nematodes, etc. In biological protection, good results are seen in: a solu-
tion of baking soda with the addition of oil for better stickiness of the leaves, various stews 
and fermented products of garlic, mint, nettle, etc. To be effective, herbal products should 
be applied every 7 days, during the whole vegetation. Among the biological products for pro-
tection the following products can be used: “fungastop” which is based on lemon acid and 
mint, potassium permanganate, and organic fungicides based on gluten, etc. Biochemicals 
based on Bacillus chitinosporus, Paecilomyces lilacinus or some plant extracts can be used 
to control nematodes.

The grapes are harvested in the organic viticulture only manually and very carefully. It is best 
to pick early in the morning. The harvested bunches are carefully placed in baskets or crates, 
and if transported to the processing site, the transportation should be as short as possible.

Organic vineyards
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 CHAPTER 9: | ANIMAL HUSBANDRY AND PASTURE MANAGEMENT 

9.1. Introduction and concepts 

Animal husbandry 

Animal husbandry is a branch of agriculture that deals with the breeding and exploitation 
of domestic animals for economic purposes. Animals are mainly used for food, but also for 
the production of secondary raw materials such as wool, for work, etc. In total, about thirty 
species of animals have been domesticated around the world.

The following are the most important categories of animal husbandry:

Cattle breeding

Cattle breeding is divided into three types according to production abilities

•	 milk
•	 meat
•	 combined

There are two basic ways to keep cattle

- tie-stall housing 

The characteristic of this way of keeping is that the feeding, milking and care of the cows take 
place at one place. The advantage of this system is good control of all parts of the breeding 
cycle, while the disadvantage is poor hygiene and welfare of cows.- free-stall housing 

Free keeping is considered to be one of the best cow keeping systems that enables maxi-
mum mechanization, milking automation and achieves high productivity in milk production. 
In free holding, the space is divided into a space for lying and resting, draining, feeding and 
milking space. Apart from the listed advantages, the system also brings some disadvantage 
as the control is more difficult and the system is not effective if there are less than 10 cows. 

Horse breeding

•	 independent keeping  

Self-keeping of horses takes place indoors to allow easier access and supervision. Breeding 
takes place in stand-alone boxes or on a leash.

•	 group keeping 
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- closed facilities,
- semi-open facilities
- open facilities with or without drain

Although control is difficult with this method, it has its advantage because the mental and 
physical condition of the animals is much better.

Calves in organic dairy farm Global Seed company, Curug, Serbia (Photo: S. Oljaca)

Pig farming 

There are three types of accommodation in pig breeding:

•	 open

It is characteristic of primitive breeds and in extensive production. The new trend is to keep 
breeding heads in an open form of accommodation.

•	 semi

In addition to the covered part, the pigs have freedom of movement on the outside.

•	 closed type

Characteristic of intensive production and is the most represented in the world.

Poultry

•	 raising chickens

Production of chickens is divided into:

•	 ornamental and dwarf breeds,
•	 combatants,
•	 light breeds,
•	 heavy breeds
•	 combined.

Combined breeds are especially important for meat production, while light breeds are im-
portant in egg production.

•	 Ducks and turkeys and geese 

Production of turkeys, geese and ducks is divided into:

 - light breeds,
 - medium heavy breeds
 - heavy breeds

Sheep breeding 

•	 extensive 

The feature of an extensive sheep breeding system is a small number of heads per unit area, 
usually 1 sheep to 1 ha of pasture area.

This form of cultivation is found in areas where it is difficult to practice other types of agricul-
ture. This system is characterized by low investment, but also low production results. Sheep 
in this system spend the whole year grazing, with hay supplementation mainly in winter. 

Indigenous breeds are most often adapted to this method of breeding.

•	 semi-intensive

In the semi-intensive system, sheep graze during the growing season, while in the period 
without vegetation they feed on hay and quality fodder. 5 to 8 sheep per 1 ha of surface.

•	 Intensive 

Intensive system is a system that requires the most stakes, but also the highest productivity. 
Highly productive breeds are used in breeding, which must ensure high-quality nutrition in 
order for this method of production to have economic viability.

Goat breeding 

•	 intensive

Intensive cultivation usually takes place in closed or semi-closed accommodation. Accom-
modation must be equipped with feeding, milking and watering equipment.

•	 extensive 

Extensive production is mainly indigenous breeds of low productivity that require low invest-
ment.
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Bee keeping  

Bee products:

•	 honey
•	 wax
•	 propolis
•	 Royal Jelly
•	 pollen
•	 bee venom

Animal husbandry in the world has different forms:

Nomadic animal husbandry

Nomadic animal husbandry is a form of animal husbandry in which, for better grazing, breed-
ing takes place in constant motion. 

Transhuman livestock

A form of mobile animal husbandry in which better grazing is provided by moving with the  
livestock outside the permanent place of residence for longer periods of time and in more 
remote areas. It was mostly used in sheep breeding and included two seasonal directions of 
movement: climbing up with the herd to the mountain pastures in summer and descending  
(to a lesser extent) from the hilly areas to warmer lowland or coastal areas in winter.

Commercial extensive husbandry

Commercial extensive livestock farming is a farming method characterized by large farms 
with a small number of head per unit area.

Indoor breeding system 

Indoor breeding system is characterized by constant monitoring of animals, highly concen-
trated diet and use of drugs aiming at maximizing productivity.

Alpine livestock

It is commercial cattle breeding in the Alpine area with seasonal livestock migration.

9.2. Role of animal husbandry in farm ecosystems

Animals play a significant role in the agro-ecological system. Despite being without the abil-
ity to convert solar energy into organic matter which is proper to plants, animals, and espe-
cially ruminants, they represent an extremely important link between man and plant since 
they are able to eat inedible plant products (grass, straw, bran, corn, etc.) and on the other 
hand produce products very important to man (milk, eggs, meat, wool, etc.)

In addition, animals regulate the circulation and dynamics of mineral and organic matter 
within the agro-ecological system. By consuming organic matter of plant origin, they incor-
porate it into their own body (meat), or other products (milk, wool, etc.). But to build these 
products, relatively little organic matter and nutrients are consumed. However, most of the 
organic matter animals do not use for themselves, but excrete them in the form of urine and 
feces, which are a concentrated form of mineral and organic matter, enriched with animal 
hormones and other substances that have a beneficial effect on plant development and soil 
life and its structure. 

For most of the depleted soil, nutrient and organic matter in the form of animal excrement 
is an irreplaceable and valuable manure, without which a stable and long-term productive 
agro-ecological system is unthinkable and unsustainable. Because of this, it is logical that ani-
mals, as a rule, are almost always an integral part of the ecological economy (most eco-farms 
are of a mixed type). Of course, in order for a farm to be harmonious, and able to produce 
sufficient quantities of quality animal feed, and to harmonize it with other requirements 
(e.g. economic efficiency), it is important to achieve the right ratio between the size of the 
farm, the plants produced on it, and the species and number of animals.

There are many advantages for farms that have livestock, compared to those that are orient-
ed exclusively to crop production. 

Livestock farms can:

•	 make more efficient use of inedible plant products and waste from the farm
•	 use fertile and less fertile soils (pastures) more efficiently
•	 have a faster “turnover” of nutrients and therefore higher production (organic mat-

ter is in principle transformed much faster in the digestive tract of animals than in 
the soil)

•	 have wider and more efficient crop rotation (many  plants inedible by humans which 
either fix nitrogen, or serve as cover, for pre-sowing, subsequent pre-sowing, un-
der-sowing or as a crop for green manure, are mostly at the same time fodder plants) 
which will improve soil fertility, reduce weeds and attack diseases and pests

•	 close the cycle regarding the circulation of nutrients, organic matter and energy. 
With the production of manure of animal origin, which is also one of the most im-
portant factors in the long-term fertility of the soil, such farms are in principle inde-
pendent of the purchase of mineral and organic fertilizers;
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•	 have effective protection against erosion (manure improves soil structure, so such 
soils are less erosive)

•	 have higher productivity per unit area and more stable economic result;
•	 use animals for towing and processing;
•	 produce outside the vegetation period, and the best possible distribution of labor, 

and a more uniform supply and offer of agricultural products.

However, livestock and mixed farms also have several negative aspects, which are reflected 
in:

•	 greater possibility of loss of nutrients, especially nitrogen, which can occur due to 
inadequate handling, storage, maturation, and application of fertilizers of animal 
origin.

•	 danger of soil compaction and destruction of its structure due to the action of ani-
mal hooves, etc.

•	 demands regarding the knowledge and experience of the producer, his/her ability to 
understand the complexity of the agro-ecosystem, the need for more diverse mech-
anization, etc.

Grazing systems cover over 2.2 million km2 worldwide. Livestock is spread all over the world 
in all regions producing a whole range of meat products, dairy products, wool, leather, nat-
ural fertilizers. More than half of the world’s farms are engaged in some form of livestock 
that is very important as a source of food and income. Grazing reduces the biomass, which 
reduces the possibility of fires. Livestock on outdoor pastures spread plant seeds, break the 
hard earth’s crust, etc.

 If livestock is properly managed, it can make a significant contribution to the functioning 
of the ecosystem, especially in nutrient cycling, carbon sequestration and the preservation 
of agricultural landscapes. Accelerated development of livestock, especially intensive live-
stock, poses significant risks. The risks relate to the impact of climate change, the role of 
livestock in the world diet, the spread of zoonoses in and the impact on animal welfare and 
human health. Prolonged grazing contributes to the extinction of palatable species and the 
dominance of other less palatable species. The extinction of certain plant species also has a 
negative impact on animal biodiversity. Extensive livestock farming affects soil erosion and 
reduced soil fertility as well as the soil’s ability to store water and the proportion of organic 
matter.

The challenge is to find the right policies, institutional measures and technologies to reap 
the benefits while minimizing the disadvantages of livestock farming. Measures to be taken 
depend on the geographical, climatic and other conditions on the farm. Optimizing the re-
lationship between humans, animals and the environment is a key to developing a quality 

approach that will apply environmental concepts and principles. When developing a quality 
approach, all aspects of the society in which it takes place should be taken into account.

Farmers who produce on mixed farms produce half of the world’s food in different produc-
tion systems. The diversity of species and breeds allows people to produce food in all envi-
ronmental conditions in the world. In all ecosystems local breeds have characteristics that 
help them cope with climate, parasites, resources and so on.

Livestock that have grazing habits that are complementary to the organic production can 
contribute to increasing biomass productivity and reducing health risks. Efforts should be 
focused on farmers and researchers working together to select the best breeds for certain 
circumstances. Community-based breed development can help develop locally adapted ge-
netics. Biodiversity usually decreases as production intensity increases. Biodiversity of the 
semi-natural pastures is comparable to the forests’ biodiversity regarding the number of 
habitats for insects, birds and mammals. 

Busha breed, organic farm in Stara planina, Serbia (Photo: S. Oljaca)

Monoculture production reduces the diversity of species. However, production systems such 
as crop-livestock systems can create a landscape that supports many ecosystems. Preserving 
production diversity is key to increasing food production safety and also to increasing resil-
ience. Farmers who have diversified production are more resilient to droughts, floods and 
market changes. They most often produce a whole range of products that are highly valued 
by customers.
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Livestock production is responsible for 14.5% of global anthropogenic greenhouse gas emis-
sions of which 2/3 comes from milk and meat production. But that doesn’t have to be the 
case.

FAO proposes the following three ways to substantially reduce emissions from livestock pro-
duction:

„Productivity improvements that reduce emission intensities”;

•	 Feed and Nutrition;
•	 Animal Health and Husbandry;
•	 Animal Genetic Resources and Breeding;

„Carbon sequestration through improved pasture management”

Carbon sequestration is the process of capturing and storing atmospheric carbon dioxide. It 
is one method of reducing the amount of carbon dioxide in the atmosphere with the goal of 
reducing global climate change

„Better livestock integration in the circular bioeconomy.

9.3.Pasture management

Natural pastures are the most important source of green fodder for livestock. Compared 
to the feeding of cattle in the barn (in the manger), the advantage of grazing on pastures is 
that the animals are in the sun and fresh air and it favorably affects their health, vitality and 
productive abilities.   

Pasture gazing on Durmitor mauntain in organic farm HM “Durmitor” (Photo: S. Oljaca)

Control of the number of animals per unit of pasture area is the basic and most important 
principle in the management of natural pasture resources, both from the point of view of 
vegetation protection and animal production, i.e. the economic effects of that production. 
Grazing time and the level of forage utilization on pasture is the basic mechanism that con-
trols the botanical composition (quality) and productivity of forage on pasture. With an ap-
propriate number of animals per unit of pasture area, it is important to furtherly monitor 
the type of livestock grazing, and the distribution of livestock on pasture and grazing season. 
There are several basic aspects in natural pasture management that are achieved by grazing:

•	 by regenerating desirable pasture species, the pasture is maintained in good condi-
tion,

•	 overburdening of pastures leads to over-utilization of pastures, which reduces plant 
vigor, i.e. pushes desirable pasture species from pastures,

•	 pasture degradation begins when higher quality pasture species give way to lower 
quality (desirable) pasture species and eventually there is instability and soil ero-
sion,

•	 replacing damaged vegetation with oversowing is expensive, and in addition the 
number of livestock on young sown pastures must be strictly controlled.

Pasture turf contains on average 70 - 80% water, 1.5 - 3% crude protein, 0.7 - 1% crude fat, 
about 3.5 - 8% crude fiber, 2 - 4% minerals and 9 - 10% soulless extractives (NET). However, 
regardless of the average nutrient content in the pasture, the quality of green pasture can 
vary greatly, depending on various factors, such as floral composition of pastures, phenolog-
ical stage of main pasture species, soil properties, climate, fertilization, etc.

If there is too much unevenness on the pasture, then the cattle are usually collected on more 
suitable flat terrains, such as smaller bays and plateaus. In such places, damage to pasture 
vegetation is more pronounced. Pasture terrains with a slope exceeding 60% are not accept-
able for grazing cattle.

Autochthonous Karakachanska sheep, Sergej Ivanov organic farm in Stara planina, Serbia 
(Photo: S. Oljaca)

Sheep and goats are much better adapted to uneven terrain than cattle primarily due to their 
smaller body size. In addition, goats have a very developed natural climbing instinct so they 
can be used to feed on very inaccessible terrains. McDaniel and Tiedeman (1981) found that 
sheep, if the slope of the terrain is less than 45%, uniformly use pasture vegetation. 
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However, if the slope of the terrain exceeds 45%, the uniformity of pasture use is significantly 
reduced. Therefore, pastures with a slope exceeding 45% should not be considered suitable 
areas for sheep and grazing capacity should be corrected in such areas.

Grazing organized on the basis of grazing systems is only one segment in the overall man-
agement of natural pasture resources. In general, grazing systems include determining the 
beginning and time of grazing, the period of non-use of pastures, density and number of 
livestock during the grazing period, and then grazing time during vegetative years, as the 
intensity and frequency of defoliation of pasture species to achieve greater (optimal) plant 
and animal production.

The most commonly used grazing systems are:

•	 uncontrolled grazing,
•	 continuous grazing
•	 rotary or alternating grazing,
•	 delayed-rotational grazing,
•	 restitution - rotational grazing,
•	 grazing of high intensity and low frequency as well
•	 short-term grazing

However, the real problem with continuous grazing is that it does not restrict grazing through-
out the grazing season, which means that the grazing season and the grazing period coincide 
in time. In warmer climates, continuous grazing takes place throughout the year. In condi-
tions of continuous grazing, cattle prefer certain areas on pasture more than others. These 
are generally the most productive places on pasture, and they are overexploited even under 
moderate pasture use. The disadvantage of a continuous grazing system is that cattle graze 
on the entire pasture and in this way (especially if the grazing pressure is high) from year 
to year affects the reduction of productivity and feed quality because cattle choose better 
quality species, so they are depleted faster and so pushed out of the pasture. This causes a 
change in the floral composition, and a deterioration in the forage value of pastures.
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 CHAPTER 10:  | TRACEABILITY AND CERTIFICATION IN ORGANIC FARMING 

10.1. Control and certification procedures

Organic production is a comprehensive management system for farms and food production 
that combines best practices in terms of environment and climate, high levels of biodiversity, 
conservation of natural resources and the application of high standards for animal welfare 
and high production standards that are in line with the growing demand of consumers for 
products produced using natural substances and processes. 

Therefore, organic production has a dual role in the society; supplying a specific market in 
response to consumer demand for organic products and providing publicly available goods 
that contribute to environmental protection and animal welfare, as well as rural develop-
ment. Adherence to high standards in the field of animal health, environment and welfare in 
the production of organic products is inherent to the high quality of these products.

All operators who manufacture, prepare, store or distribute organic or transitional products, 
who import such products or place them on the market in any way must report their activi-
ties to the competent authority of the country in which the activity takes place and in which 
their company is subject to a control system.

The competent authorities shall, in accordance with their authority, issue certificates to cer-
tain entities.

Steps to certification:

1. Establishment of an agricultural subject

In order to start the certification of production at all, it is necessary to have a certain entity 
that will be the holder of certification, depending on the applicable legal system.  

The specified entity then must be registered with the register  of agricultural entities.

2. Introduction to regulations

In order for an entity to engage in organic production, it is necessary to get acquainted with 
the regulations of its own country, EU regulations if it is in an EU member state or if EU is it’s 
aimed market.

3. Addressing the certification body

The entity should contact a private or public certification company depending on the rules of 
the country in which the activity takes place.

http://
http://
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4. First professional supervision

The contract with the certification body is followed by the first professional supervision.

5. Register of organic products 

After the first professional supervision, the subject acquires the right to with the register  
with the Register of organic producers.

6. Acquisition of the eco-label

At the end of the transitional period, the entity acquires the right to use the organic produc-
tion label pursuant to the competent law of the home country. 

Organic production is under constant supervision by the institutions authorized by the public 
bodies, most often by the ministry in charge of agricultural affairs. The competent authority 
gives authorization to control bodies to carry out professional supervision, control and certi-
fication in the field of organic agriculture. All certification bodies have their own registration 
number. The task of the control bodies is to ensure that all entities under their supervision 
adhere to all production standards that they accepted when they entered the organic pro-
duction system. If the subjects comply with all the rules, the competent authorities issue 
them a certificate.

The certificate contains basic information such as the identity of the subject, type or range 
of products, as well as the expiration date. Control bodies are obliged to keep records of all 
entities under their supervision. Records of supervised entities are submitted to the compe-
tent authority. Control bodies also perform field control depending on the risk assessment, 
field situation, etc., but usually at least once a year. 

When an entity decides to move on to organic production, it must select a body to carry out 
surveillance or certification. After the selection, the entity will request the first supervision in 
accordance with the prescribed documentation. Certification requests are most often avail-
able at the websites of certification bodies. In addition to the data provided by the entity, it 
is necessary to submit additional documentation depending on the certification body.

Example documentation: 

• certificate of ownership or  lease contact for agricultural land - for all plots and for regis-
tered processing and storage facilities that are to be subject to  professional control
• plan for the transition to organic farming
• soil analysis results
• photographic documentation

After the cooperation agreement is reached, the control body performs the first supervision. 
The entity is obliged to provide the control body with access to the entire property and 
insight into all necessary documentation.  After the completion of the first inspection, the 
entity enters the register of organic producers. Each country prescribes data to be collected 
within the register.

Transitional period

All producers who want to engage in organic production must go through a transitional pe-
riod, whether they are new producers or had changed their production processes. The tran-
sitional period is the time that passess from the moment the production in accordance with 
ecological standards is introduced until the certificate of organic production is obtained. The 
moment of the first inspection is considered as the beginning of the transitional period and 
from that moment, the producer is obliged to adhere to the standards of organic production. 
The transitional period is the most difficult period for the manufacturer because they can-
not yet label the products with the eco-label but must comply with all the production rules. 
During the transitional period, the producer should master all the laws of organic production.

Under special conditions, the transitional period may also be shortened.

ECO-label

At the end of the transitional period, the producer acquires the right to use the eco-label. 
The eco-label is recognizable among customers and its purpose is to communicate confi-
dence and security to the customer.

Types of certification

Certification can be done in two ways:
Individual manufacturers
Group certification

Group certification is advantageous for small producers who have similar or the same pro-
duction in the same area. Group certification can reduce the cost of certification. Such group 
can also jointly enter the market or organize a cooperative. 
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Prohibition of the use of GMOs

GMOs, products produced from GMOs and products produced by GMOs must not be used 
in food or feed or as food, feed, processing aids, plant protection products, fertilizers, soil 
conditioners, plant reproductive material, microorganisms or animals in organic production. 

Precautions to avoid the presence of unauthorized products and substances

In order to prevent contamination by products or substances not authorized in accordance 
with the rules on organic production, operators shall take the following precautions at each 
stage of production, preparation and distribution:

(a) introduce and maintain proportionate and appropriate measures to identify risks of 
contamination of organic production and products by unauthorized products or substanc-
es, including the systematic identification of critical procedural steps;

(b) introduce and maintain proportionate and appropriate measures to avoid risks of con-
tamination of organic production and products by unauthorized products or substances;

(c) regularly review and adjust such measures; 

(d) meet other relevant requirements to ensure the separation of organic, transitional and 
non-organic products.

If the operator suspects the presence of products or substances that are not approved in 
organic production the procedure is the following: 

(a) identify and separate the product concerned;

(b) verify that the suspicion can be substantiated;

(c) does not place the product concerned on the market as an organic product or a product 
of a transitional period and does not use it in organic production unless the suspicion can 
be removed;

 (d) if the suspicion is substantiated or cannot be remedied, it shall immediately inform the 
relevant competent authority or, where appropriate, the relevant control authority or con-
trol body and, where appropriate, provide them with the available elements;

(e) cooperate fully with the relevant competent authority or, where appropriate, the rele-
vant control authority or control body in identifying and verifying the reasons for the pres-
ence of unauthorized products or substances.

Trade with third countries

When trading organic products from non-EU countries with EU countries, the following pro-
visions of REGULATION (EU) 2018/848 OF THE EUROPEAN PARLIAMENT AND OF THE COUN-
CIL of 30 May 2018 on organic production and labeling of organic products and repealing 
Council Regulation (EC) No . 834/2007) are applied: 

Export of ecological products

1. A product may be exported from the Union as an organic product and bear the European 
Union logo for organic production if it complies with the rules for organic production.

Imports of organic and transitional products

 1. A product may be imported from a third country to be placed on the market within the 
Union as an organic product or a product in a transitional period provided that the follow-
ing three conditions are met:

 (a) product is a product as referred to in Article 2 (1); Regulation

- applies to the following products of agricultural origin, including aquaculture and bee-
keeping products, as listed in Annex I TFEU, and to products derived from such prod-
ucts, when such products are produced, prepared, labeled, distributed, placed on the 
market, imported into or exported from the Union or intended to be produced, pre-
pared, labeled, distributed, placed on the market, imported into the Union or exported 
from the Union:

(b) one of the following applies:

 i. the product complies with Chapters II, III. and IV. Regulation, and all entities and 
groups of entities referred to in Article 36, including exporters in the third country con-
cerned, have been subject to controls by control bodies or control bodies recognized in 
accordance with Article 46.

Recognition of control authorities and control bodies 

European Commission may adopt implementing acts to recognize control authorities and 
control bodies that are competent to carry out controls and to issue organic certificates in 
third countries or to withdraw the recognition of such control authorities and control bodies, 
and to establish a list of recognized control authorities and control bodies which are autho-
rized to issue certificates to all such entities, groups of entities and exporters in compliance 
with this Regulation; 
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ii. in cases where the product comes from a third country recognized in accordance with Ar-
ticle 47, that product fulfills the conditions laid down in the relevant trade agreement;

iii. in cases where the product comes from a third country recognized in accordance with Ar-
ticle 48, that product complies with the equivalent production and control rules of that third 
country and is imported with an inspection certificate attesting that conformity and issued 
by the competent authorities, control bodies or control authorities of that third country;

(c) operators in third countries may at any time provide information to importers and na-
tional authorities in the Union and in those third countries to enable them to identify their 
suppliers and the control bodies or control bodies of those suppliers, in order to ensure 
the traceability of the organic product concerned; products from the transition period. This 
information shall also be made available to the control authorities or control bodies of the 
importers.

10.2. Traceability in organic farming

In the food market today, accurate and timely traceability has become a very important fac-
tor. The modern consumer is increasingly looking for proof of traceability. Traceability is  the 
capability to trace a particular product through all its stages, from production and process-
ing to distribution. Traceability plays an essential role in product competitiveness. Product 
traceability through all phases from field to the table is becoming the standard of today’s 
market. Traceability is especially important for products that carry a particular brand or cer-
tificate such as organic farming. The Food and Agriculture Organization (FAO) and the World 
Health Organization (WHO) defined, in Codex Alimentarius, organic agriculture as “a holis-
tic production management system which promotes and enhances agro-ecosystem health, 
including biodiversity, biological cycles, and soil biological activity. It emphasizes the use of 
management practices in preference to the use of off-farm inputs, taking into account that 
regional conditions require locally adapted systems. This is accomplished by using, where 
possible, cultural, biological and mechanical methods, as opposed to using synthetic mate-
rials, to fulfill any specific function within the system ”(Joint FAO / WHO Codex Alimentarius 
Commission, Food and Agriculture Organization of the United Nations, et World Health Or-
ganization 2007).

The consumer is ready to set aside a certain amount of money for a certain product if it is organic, 
but that’s exactly why they have  to make sure they get what pay for. Since the organic products 
market is constantly growing, the fear of fraud and the market size itself make a real challenge 
in tracking products. Globalization and industrialization made traceability controls even more 
difficult. With the growth of the market, the ways and number of frauds are constantly increasing 
which negatively affects customer’s perception and trust in a particular certificate or brand. It 
represents a challenge for manufacturers, distributors and public authorities.

Organic agriculture is a certain way of sustainable production in accordance with agricultural 
practices that vary from country to country. What they have in common is that organic agri-
culture represents product quality per se. Organic agriculture is controlled by bodies autho-
rized by the public authority. Farmers who opt for organic farming must adapt to  particular 
specifications and standards depending on the country they come from. The risks of fraud in 
organic farming vary from country to country and are mostly price motivated. 

The regulation of organic agriculture is very complex because it varies from country to coun-
try. Legislation governing organic agriculture is focused mainly on the mode of production 
and not on product quality. For this reason, it is difficult to determine what exactly distin-
guishes organic product from a conventional one. It is expected that organic plant products 
contain less pesticides and that those of animal origin contain fewer antibiotics, but due to 
the absence of world standard that is not necessarily the case.  The assumption is that dif-
ferent methods of production will give products of different chemical composition. However, 
this does not have to be the case because the chemical composition is also affected by many 
other things like climate, soil composition etc. Because of all above mentioned, there is a 
great need for analytical methods which would result in universally applicable discriminatory 
markers for distinguishing organic from conventional agriculture.

Pesticides/antibiotics residues

The most expected difference between organic and conventional products regards the 
amount of pesticides and antibiotics in the products. However, practice has shown that there 
are no significant differences in products of plant origin and that they are very difficult to 
notice and difficult to set as discriminatory markers. The reason for this is inconsistent prac-
tice and use of pesticides in certain conditions and for certain crops. Treating animals with 
antibiotics is generally banned in organic farming in all countries and all animals that have 
received an antibiotic must be strictly separated and sold on the non-organic market.

Stable isotope analysis

This method is based on the detection and measurement of stable isotopes of main ele-
ments (C, N, O and S) in food products. Stable isotopes ratios (SIR) are determined by isotope 
ratio mass spectrometry (IRMS) and have proved to be very useful and reliable method to 
detect adulteration and certify the geographical origin of various added value products, es-
pecially wine. This approach provides insight into the fertilization history of the plant. Prod-
ucts grown in the conventional way with synthetic fertilizers have a lower δ15N1 than those 
grown organically. The main disadvantage of this method is that in order for it to work, it is 
necessary to have a huge database that would serve as a reference.

Directed analysis of chemical compounds

Certain groups of chemical compounds can show a distinction between food produced con-
ventionally and organically because the method of production can be determined by dis-
criminatory markers. Profiling of yolk carotenoids (by HPLC) can help authenticate organic 
1     δ15N is a measure of the ratio of the two stable isotopes of nitrogen.
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eggs. The total composition of carotenoids in organic and conventional eggs differs depend-
ing on the additives used in chicken feed. The combined analysis of two carotenoids (caro-
tenes and xanthophylls) provides a set of markers that allows the multivariate authentication 
of organic eggs.

Spectral signatures (NIR - MIR - NMR - spectroscopy) - hyperspectral imaging

Spectroscopic methods have been greatly utilized for assessing food quality. These methods 
are very convenient for food analysis as they usually require minimal sample preparation, 
provide rapid and on-line analysis, and have the potential to be applied to virtually any type 
of food samples.

Foodomics / big data

The term “foodomics” was first employed in 2009 by Aljandro Cifuentes. Foodomics is a dis-
cipline that integrates untargeted “OMICS” analyses in a holistic approach to food and nutri-
tion. This includes metabolomics, proteomics, ionomics and any other type of high-through-
put approaches.
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CHAPTER 11: | MULTIFUNCTIONALITY IN ORGANIC FARMING                                               

Organic agriculture seeks to apply the concept of multifunctionality in practice in specific 
work and living spaces, including biodiversity, indigenous species and breeds, animal care, 
but also repopulation of rural areas, and increasing social and economic standards of living. 
This way of food production is important for the sustainable development of rural areas.

Therefore, especially in transition countries facing a number of economic problems (disinte-
gration of large agricultural and industrial complexes, layoffs, high unemployment, inflation, 
imports of foreign substandard food), organic agriculture is important for the state and soci-
ety, especially rural, for several reasons:

•	 Establishes a relationship between biodiversity and socio-cultural heritage of rural 
areas (thus creating a basis for the development of rural tourism)

•	 Encourages the connection between protected natural areas and agriculture (within 
national parks and nature parks it is possible to practice only an organic way of agri-
cultural production), which creates a basis for the development of ecotourism.

•	 Within its own region, it encourages the consumption of organically “healthy” food 
and thus reduces energy and transport costs.

One of the ways in which farmers strive to enter the market and achieve better product com-
petitiveness and thus income is certainly the shift to organic agriculture.

Apart from food production, agriculture also creates numerous other (non-market) func-
tions that should not be neglected. It is these non-market functions that are the basis for the 
creation of the agricultural system known as “multifunctional agriculture”.

Proponents of such a system believe that it would be fair to reward those farmers who, to a 
greater or lesser extent, contribute to the development of non-market functions in the form 
of subsidies. Non-market functions or benefits are reflected through:

- contribution to the vitality of rural communities (through the maintenance of family ag-
riculture, rural employment and cultural heritage);

- biodiversity;
- recreation and tourism;
- health and conservation of soil and water;
- bioenergy;
- landscape;
- quality and safety of food and animal welfare;

The emphasis on ‘multifunctionality’ is to point out the added value that agriculture can 
produce, in addition to the food that farmers sell in the market.

http://
http://
http://
http://
http://
http://


CREATION OF A BRAND PLAN

142 143

ORGANIC FARMING HANDBOOK

Those benefits can be defined quite broadly, but generally include values for the rural com-
munity such as a large number of independent family farms, strong local economies that 
provide agricultural goods and services, rural employment, and the maintenance of rural cul-
ture. Environmental benefits that are often mentioned include contributions to biodiversity, 
clean water and air, bioenergy, improved soil quality. Protecting the soil and the environment 
is a key task for organic farmers, as fertile soil is a basic resource for successful production 
of food of high nutritional value. Therefore, organic agriculture is increasingly present as a 
significant economic activity in protected natural areas and national parks. This, in addition 
to preserving biodiversity, autochthony of varieties and breeds in such areas, encourages a 
new economic activity: agri-eco tourism. In addition, such areas are sought to be preserved 
from rural decay due to depopulation.

Educating producers and consumers develops attitude towards genetically modified organ-
isms, percieved as a constant threat to biodiversity and human health. However, such con-
cepts are quite abstract to the ordinary inhabitant of rural areas, , so it is necessary to work 
on raising awareness. The multifunctional role of agriculture, and its connection with the 
development of agriculture and the economy as a whole should be explained to farmers and 
also to  actors in rural tourism, . For small farmers at the countryside, it is extremely import-
ant to understand the connection between agricultural production and the preservation of 
tradition, cultural heritage, nature protection and multipurpose land use.

Only then do new perspectives open up, when a small agricultural producer becomes a priv-
ileged user of the diverse potentials of agriculture that he can offer to interested visitors 
through rural tourism services.

11.1.  Agritourism and rural tourism   

The difference between rural tourism and agritourism is in the criterion according to which 
it is defined, primarily because rural tourism implies tourist activity in rural areas, while ag-
ritourism is based on connecting agricultural and tourist activities. Furthermore, in agritour-
ism, members of the local community offer visitors various activities and tours as part of their 
own agricultural projects, and thus allow visitors to participate in the following activities:

•	 harvesting, 
•	 food producing of a certain locality, 
•	 farm holidays, 
•	 education 

The most important characteristic of agritourism is that the owners own their agricultur-
al land and agricultural production, domestic animals and livestock, as well as a clean and 
peaceful environment and good communication.

The basic component of agritourism also contains a component of sustainable development, 
the relationship between dynamic economic systems designed by man and larger dynamic 
ecological systems that are slowly changing, and must be in ecological balance.

Nowadays, sustainable agritourism is based on agreement with the local community, busi-
nesspeople and other factors, while the basic forms of agritourism imply division in terms of 
services and facilities.

Future and opportunity 

Agritourism is a significant factor in the activation and maintenance of rural areas that helps 
preserve local identity, traditions and customs, protects the environment, strengthens indig-
enous, traditional and ecological production, and helps rural development based on sustain-
able development, and rightly can be called the future of world tourism.

The importance of agritourism is reflected in:

•	 preservation of settlements and buildings from decay,
•	 connection between agricultural production and tourism,
•	 cultivation of biological-organic food,
•	 development of non-agricultural activities,
•	 production of traditional products,
•	 revival of old crafts
•	 hiring new employees, 
•	 keeping young people in the countryside,
•	 promotion of local customs,
•	 gastronomy and culture of a certain area,
•	 economic development,
•	 preserving local identity

Thanks to the overall development of agritourism, additional employment possibilities are 
also provided, as well as those of earning additional income. Furthermore, since agritourism 
offers its own products, it therefore affects the revival of agricultural production, especially 
healthy food. Ultimately, encouraging agritourism, as well as other family farms, contributes 
significantly to economic development.

For most tourists who opt for agritourism, the primary motive is not a passive vacation with 
good food and drink, but the “first hand” experience of rural life.
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Additional facilities will certainly raise agritourism to a higher level and improve the interest 
of guests, because, as already mentioned, it can include:   

* participation in agricultural activities such as fruit and vegetable harvesting, crops harvest-
ing, etc.,

* hunting and fishing, carriage driving, boat rowing, cycling, horseback riding, hiking, and 
similar activities, as well as renting of equipment and accessories for these activities,

* of creative and educational workshops related to agriculture, traditional crafts, etc., pre-
sentation of agricultural holdings and natural and cultural values 

* visits to registered private ethnic collections, etc., organization of excursions for guests 
who use accommodation services, including services of using the cable car, ski lifts, funicu-
lars and renting picnic areas.

The greatest benefit from agritourism is gained by the local population, and not by tourist 
workers or hotels. Often, due to tourism, the nature is destructed to the long-term detri-
ment of earnings. Agritourism and ecotourism are alternative forms of harmful practices 
such as tree felling, coastal destruction.... Tourists observe or participate in traditional agri-
cultural activities, without negative effects on the ecosystem or on the productivity of the 
rural household.

11.2.  Landscape management, protected areas and native flora

Protected area management refers to the management of human activities taking place in 
a specific area; some of these are limited or adapted, while others are encouraged. In man-
agement, there is a significant emphasis on the protection of natural diversity and cultural 
heritage, on education and recreation, and on strengthening local communities. Accordingly, 
the tool for protective planning and management, environmental impact assessment with 
the aim of protecting naturalness, the human environment and protecting the long-term 
productivity of resources represents the potential for the development of crucial areas.

The success of management of an individual protected area is primarily reflected in the man-
ner in which it fulfills the tasks for which it was established. These tasks primarily relate to 
the realization of the basic functions of protected areas, among which the key ones are those 
of public interest, and these are the following:

• monitoring and protection of flora, fauna and the general environment of the protected 
area, which is physically carried out through a specially established supervisory service 
as part of the institution that manages the area;

 • continuous evaluation of the area through the professional service activities of the insti-
tution on the inventory and monitoring of its natural and other values;

• environmental education by implementing various programs and activities of profession-
al services of the institution aimed at raising environmental awareness of citizens and OF 
certain special interest groups, e.g. preschool children, etc. This includes developmentof 
educational trails, organization of environmental workshops, printing brochures, etc.;

 • tourism and recreation organized and implemented by the institution in order to meet 
the needs of visitors for active recreation, e.g. climbing, diving, mountain biking, hiking, 
etc.;

• organized visiting system, which includes programs developed by the institution to ex-
plore the protected area under professional guidance and by using internal transport 
system.

Certainly, other functions are as important for the management of protected areas - espe-
cially those related to technical maintenance of park infrastructure and fire protection, but 
also to activities organized by the institution in order to earn its own income, such as selling 
souvenirs, books, postcards, rental of sports equipment, sale of beverages, etc.

All activities in the protected area and natural development should be carefully programmed 
and systematically monitored in order to determine progress towards the set objectives and 
to enable identification of changes in the natural and cultural environment.

The monitoring results will provide a basis for plan revision (after 5 years) or for drafting of a 
new plan (after 10 years). Accordingly, it is extremely important to monitor the effectiveness 
of the management plan, which serves as an indicator of management success.

Many different techniques and approaches have been developed to overcome the igno-
rance faced by all participants in planning, development, economic or protection process. It 
is important to find and establish a unique and comprehensive approach to evaluation, that 
would not only assess the current state and sustainability of the implemented measures, but 
would also allow to check the viability of each proposal.

The World Congresses on National Parks and Protected Areas have been a driving force in 
the development of planning effectiveness assessment. In the 1990s, it became clear that 
the existing management system needed to be improved.

The environment has different values in relation to a specific project or activity in a cer-
tain area, depending on the specifics of each project at a particular location. In general, the 
space cannot be protectively valued in advance, only simultaneously with the development 
of goals and specific situations that an area possesses. This significantly emphasizes the need 
for a comprehensive strategic approach, instead of decision-making through sectoral pro-
grams, but also the importance of including management in development strategies, and 
thus in sectoral strategies for sustainable development.
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Sustainable management of a protected area is characterized by the presence of various 
impacts that are primarily political, economic and environmental in nature. 

It is a complex and demanding process which, if carried out thoughtfully and adapted to the 
conditions in which it takes place, usually makes sense. Simply put, protected area manage-
ment is a cyclical process in which the implementation of predetermined activities achieves 
the set goals. This process includes assessing or evaluating the state of the area, defining 
management objectives and planning the activities that need to be carried out to achieve 
them, implementing these activities while monitoring their implementation and assessing 
effectiveness, and adjusting planned activities if necessary, after which the whole process is 
repeated.  The goal of management is a well-defined description of what is to be achieved 
by management. Management activities are actions that need to be undertaken in order to 
achieve a given goal, or goals. Implementation of objectives implies the implementation of 
planned activities. Monitoring, in this context, refers to two different activities: monitoring 
the implementation of planned activities (what was done, how and when) and monitoring 
their effectiveness (monitoring changes in the state of what is to be preserved or protected).

Protected area management should be:

•	 based on a commitment - in accordance with the objectives for which the area is pro-
tected;

•	 appropriately adapted to the specific conditions and needs of the area and based on 
already established practice and established ways of decision-making;

•	 adaptable - implies the possibility of adapting the activities to the changed conditions 
in which the management takes place, without jeopardizing the achievement of the 
objectives for which the area is protected;

•	 participatory - stakeholders actively, with their advice, proposals and / or implemen-
tation of specific activities, participate in the management of the protected area; not 
spontaneously 

•	 transparent - open to the public and well-defined.

To increase the potential of protected areas, managers and policy makers require infor-
mation on the strengths and weaknesses in their management, and on the pressures and 
threats that protected areas face.

There are many motives for evaluation of management effectiveness. For example, govern-
ing bodies want to improve their performance through adaptive management. Local and 

national governments and funding agencies want to invest wisely in protected areas - to 
understand the pressures and threats that protected areas face and set priorities. Local 
communities and non-governmental organizations (NGOs) want to know how their interests 
have been taken into account when planning the area. Requirements from all stakeholders 
for appropriate accountability, good business practice, and transparency in reporting are 
also presented.

Assessment (evaluation) of the condition of an area (or some part of it, or some value that 
wants to be preserved) is actually an analysis of all relevant collected information to a par-
ticular area, which serves as a basis and argumentation for defining management goals and 
activities.

It is possible to establish a code of conduct for the environment, manage only declared sus-
tainable practices, but also “green” branding based on good certified practices, as well as 
management based on accreditation schemes and internationally recognized eco-labels.

It is a misconception that ecology as a science (and other natural sciences) has the final word 
in management and planning. This science does not offer answers about the relationship 
between man and the environment. The answer is given by the moral factor of space - man 
as its user. Incorporating different social interests and attitudes into the environment brings 
to the planner the necessary information and reduces insecurity. Therefore, the main man-
agement problem for sustainable development is the relationship between man and nature.

Numerous studies on this topic primarily emphasize the climate factor defined by global cli-
mate change, which ultimately brings local consequences. Climate change has been the fo-
cus of research and scientific discourse for two decades, and its intensity can have significant 
negative effects, manifested through a significant reduction or increase in rainfall, which can 
have direct consequences on hydrological systems of protected areas, but also on habitats  
whose change leads to a change or landscape.

The second most important element of this factor is the pressure of the population, whose 
negative effects are manifested in two ways, through the expansion of the population, and 
through demographic extinction.

The environment, as one of the fundamental factors of tourist activity, is irreversibly chang-
ing with the development of tourism, leaving traces on ecological and landscape, as well as 
sociological and cultural aspects of space. Tourism and the environment are in constant feed-
back, which is positive in its initial and less intensive phases, but with the increase in tourist 
activity, negative feedback occurs. By further intensifying development, tourism threatens 
and affects the environment, and accordingly, the economic benefit may become equal to or 
greater than the cost of environmental degradation, which is usually not stated or calculated 
but possibly estimated as an opportunity cost. 
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Multivariate analysis revealed factors that describe different dimensions of pressures on the 
ecosystem of protected areas (PAs). The factor point represents the intensity of pressures on 
the protected area that are characteristic of each factor. The purpose and main objectives of 
PAs should be defined very clearly. The basic purpose of the PA is the preservation of natural 
sites of national importance, the preservation of wilderness, the integrity of ecosystems and 
natural processes, the preservation of landscapes and biological diversity, the protection of 
animal and plant habitats, the protection of cultural heritage. Sustainable development of 
local communities is supported to the extent that it does not contradict the main objectives 
of the PA, and relates primarily to agriculture, forestry and tourism.

The main object of the concept of arranging and using the PA, wherever possible, is to avoid 
possible conflicts between the management institution and owners and users of the space.

Based on the definition of the protected area, the necessary regime of general and differ-
entiated protection is determined, which is further implemented in practice through spatial 
plans (zoning!) and other regulations (Management plan, ordinances).

Experience shows that the success of governance largely depends on the goodwill and sup-
port of local communities.

Public institutions perform activities of protection, maintenance and promotion of protected 
areas in order to protect and preserve the originality of nature, ensure the smooth running 
of natural processes and sustainable use of natural resources, and monitor the implementa-
tion of conditions and measures for nature protection in the area they manage.

Precisely in order to take into account the issue of realization of the tourist-recreational 
function in the PA in the internal organization of the space / territory of the PA, two areas 
are distinguished: the area with fundamental values, due to which the park was established; 
and the area of mixed use, for recreation and tourism. In addition to this interesting zoning 
within the boundaries of the PA, special areas / zones are singled out acording to their nat-
ural and other values or special characteristics (e.g. settlements). The purpose of allocating 
such zones is to assign special management regimes in terms of protection and use.

In the near future, the harmonization of tourism focused on protected areas with the princi-
ples of sustainability should be achieved, but other branches of tourism (agritourism, hunting 
tourism, etc.) should also approach sustainability. It is extremely positive that the responses 
of mostly nature conservation workers largely reflect the interest of local communities, and 
thus the presence of aspects of rural development that are focused on sustainability. But this 
approach should not be present only in tourism in protected areas.

There are no unique and sufficient data on the presence of ecotourism in protected areas, 
although this should be the goal of nature conservation experts. Tourism can pose a risk 

to the environment, so it is crucial that countries have a complete picture of the details of 
value-oriented tourism. Due to the diversity of regulations, monitoring of protected values 
takes place and is regulated with different intensity, which is another risk. It would be im-
portant that nature conservation bodies or organizations are continuously informed about 
tourism that affects protected areas or protected species so that they could mitigate risks 
through appropriate intervention.

Tourism facilities and programs within protected areas should also act as those that set stan-
dards in environmentally sensitive planning and business. Good planning and compassion-
ate action can increase local and visitor awareness of the key values of the protected area 
and show all visitors the commitment of the protected area management to environmental 
protection.

This can be achieved by minimizing the negative environmental impact of visitor support ser-
vices by creating an atmosphere in which visitors feel in a special place by setting examples 
of environmentally sensitive planning and ways of working, to educate and demonstrate the 
value and practicality of sustainable, innovative and effective solutions.

The balance of the ecological, economic, and socio-cultural components of tourism is there-
fore increasingly mentioned in tourism development programs and strategies. Ecotourism is 
a form of sustainable tourism especially applicable in the tourism development of protected 
natural assets.

Natural areas, such as national parks, nature parks, reserves, etc. are increasingly popular ar-
eas for a diverse tourist offer, and most often it is ecotourism in which education, volunteer 
activities and learning about nature helps to preserve and protect nature.

Tourist activity can have an intensive impact on the environment, starting from increased 
human activity to infrastructural interventions in the environment, there is a need for ad-
ditional protection of the space in which it takes place. Sustainable tourism is proving to be 
the most appropriate type of tourism development in protected areas because it is based 
on ecological principles, protection of natural resources, training of all participants and the 
well-being of the local community.

Harmonization of tourism policy and environmental protection, with full respect for the prin-
ciples of sustainable development, is needed in both global and regional and local contexts. 
Sustainable use of natural resources should be enabled without damaging parts of nature 
and with as little disturbance of its balance as possible.  However, in order to reduce the 
number of possibly dangerous effects on nature, which arise from ignorance, it is necessary 
to comprehensively build a system of education about natural heritage and man in their en-
vironment.

By empowering environmental, social and economic stakeholders, tourism meets local de-
velopment needs, not only in protected areas but also in the entire local community.
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