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THE ECOLOGICAL MOVEMENT OF THE CITY OF NOVI SAD:
AN IMPORTANT DECISION OF ITS PROGRAMME COUNCIL

Since 1995, the Ecological Movement of the City of Novi Sad organizes "Eco-
Conference® on Environmental Protection of Urban and Suburban Areas", with inter-
national participation. Seven biennial conferences have been held so far (in 1995, 1997,
1999, 2001, 2003, 2005, 2007, 2009, 2011, 2013 and 2015.). Their programs included
the following environmental topics:

Session 1: Environmental spheres: a) air, b) water, c) soil, d) biosphere

Session 2: Technical and technological aspects of environmental protection

Session 3: Sociological, health, cultural, educational and recreational aspects
of environmental protection

Session 4: Economic aspects of environmental protection

Session 5: Legal aspects of environmental protection

Session 6: Ecological system projecting (informatics and computer applications
in the field of integrated protection)

Session 7: Sustainable development of urban and suburban
settlements-ecological aspects.

Conference participants have commended the scientific and organizational levels
of the conferences. Conference evaluations have indicated that some aspects are
missing in the conference program. In addition, since a team of conference organizers
was completed, each even year between the conferences started to be viewed as an
unnecessary lag in activity.

Eco-Conference® on Safe Food

With the above deliberations in mind, a decision was made that the Ecological
Movement of the City of Novi Sad should embark on another project — the organization
of Eco-Conferences® on Safe Food. These Conferences were planned to take place in
each even year. Preparations for the first Eco-Conferences® on safe food started after
the successful completion of the Eco-Conference® '99.

So far four Eco-Conferences® have been held (in 2000, 2002, 2004, 2006, 2008,
2010, 2012 and 2014.) focusing this general theme.



Theme of the Eco-Conference®

By organizing the Eco-Conference® on Safe Food, the organizer wishes to cover all
factors that affect the quality of human living. Exchange of opinions and practical
experiences should help in identifying and resolving the various problems associated
with the production of safe food.

Since 2007 Eco-Conference gained patronship from UNESCO and became purely
scientific Conference.

Objectives of the Eco-Conference®

— To acquaint participants with current problems in the production of safe food.

— To make realistic assessments of the causes of ecological imbalance in the con-
ventional agricultural production and the impact of various pollution sources on the
current agricultural production.

— Based on an exchange of opinions and available research data, to make long-
term strategic programs of developing an industrialized, controlled, integral, alternative
and sustainable agriculture capable of supplying sufficient quantities of quality food,
free of negative side effects on human health and the environment.

Basic Topics of the Eco-Conference®

Basic topics should cover all relevant aspects of the production of safe food.

When defining the basic topics, the intention was itemize the segments of the
production of safe food as well as the related factors that may affect or that already have
already been identified as detrimental for food safety and quality. The topics include
ecological factors of safe food production, correct choice of seed (genetic) material,
status and preparation of soil as the basic substrate for the production of food and feed,
use of fertilizers and pesticides in integrated plant protection, use of biologicals, food
processing technology, economic aspects, marketing and packaging of safe food.

To paraphrase, the envisaged topics cover the production of safe food on the whole,
individual aspects of the production and their mutual relations, and impact on food
quality and safety.

Sessions of the Eco-Conference®

1. Climate and production of safe food.

2. Soil and water as the basis of agricultural production.

3. Genetics, genetic resources, breeding and genetic engineering in the function
of producing safe food.

4. Fertilizers and fertilization practice in the function of producing safe food.

5. Integrated pest management and use of biologicals.
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6. Agricultural production in view of sustainable development

7. Production of field and vegetable crops.

8. Production of fruits and grapes.

9. Lifestock husbandry form the aspect of safe food production.
10. Processing of agricultural products in the framework of safe food production.
11. Economic aspects and marketing as segments of the production of safe food.
12. Food storage, transportation and packaging.
13. Nutritional food value and quality nutrition.
14. Legal aspects of protecting brand names of safe food.
15. Ecological models and software in production of safe food.

Attempts will be made to make the above conference program permanent. In this
way will the conference become recognizable in form, topics and quality, which should
help it find its place among similar conferences on organized elsewhere in the world.

By alternately organizing conferences on environmental protection of urban and
suburban areas in odd years and conferences on safe food in even years, the Ecological
Movement of the City of Novi Sad is completing its contribution to a higher quality
of living of the population. Already in the 19th century, Novi Sad was a regional center
of social progress and broad-mindedness. Today, owing first of all to its being a uni-
versity center, Novi Sad is in the vanguard of ecological thought in this part of Europe.

It is our duty to work on the furtherance of the ecological programs of action and,
by doing so, to make our contribution to the protection of the natural environment and
spiritual heritage with the ultimate goal of helping the population attain e higher level
of consciousness and a higher quality of living.

Director of the Ecological

Movement of Novi Sad
Nikola Aleksic
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SOIL FERTILITY CONTROL OF STATE OWNED
AGRICULTURAL LAND IN VOJVODINA PROVINCE

Abstract

The paper presents the results of soil fertility control of the public land in AP Vojvodina.
A total of 514 soil samples were collected in 2018 from the depth of 0-30cm. The majority of
the collected samples (70%) had slightly alkaline reaction. Low-humus soil class was found in
54% of the samples, which indicated the need for harvest residue plowing down and organic
fertilization, so as to enhance soil humus content and thus preserve soil fertility. The analysis of
readily available phosphorus revealed an optimum P content in only one third, while optimum
potassium content was found in all of the collected soil samples.

Key words: soil fertility, humus, Vojvodina Province

INTRODUCTION

Soil is a natural resource of the utmost strategic importance (Yang et al., 2020).
Soil is created by a group of pedogenetic factors: climate, parent material, terrain,
organic matter and terrain age (Sekuli¢ et al., 2003). Soil functions are numerous;
besides enabling food production and species survival, soil is the habitat of various
animals and microorganisms (Yang et al., 2020) and a reservoir of essential nutrients
with an important role in the carbon cycle. Soil is considered a non-renewable resource,
as the damages, once incurred, can no longer be repaired during an average human
lifespan (Yang et al., 2020). Various factors cause soil degradation, among which
agricultural intensification, i.e. increase in agricultural production per surface unit,

71



plays a major role (Kopittke et al., 2019). According to the estimates of the UN Food
and Agriculture Organization, the global population will have risen to 9 billion by
2050, thus enhancing human and animal food and fiber requirements by 60% (FAO,
2015). Intensive soil use without the adequate fertilization can significantly reduce
soil fertility (Smith et al., 2016). To preserve crop yields and soil quality, a steady
supply of essential soil macro-elements must be provided after soil chemical analyses.
Excessive mineral fertilization can lead to over-accumulation of nutrients in soils,
ground water and plants, thereby turning soil nutrients from plant growth and yield
boosters into environment pollutants. The Law on Agricultural Land (Official Gazette
of RS No. 95/2018) governing planning, protection, arrangement and use of agricul-
tural land, obliges the owner or user of arable land to control its fertility and record the
amount of introduced mineral fertilizers and pesticides.

The paper aims to share the results of quality control of the public land leased to
large agricultural producers, in order to prevent inadequate use and preserve soil as a
natural resource.

MATERIALS AND METHODS

For the purpose of conducting soil quality control of public land at the territory of
AP Vojvodina, a total of 514 soil samples were collected from the depth of 0-30 cm,
in 2018. The soil samples were collected using an agrochemical probe, where one
average sample was composed of 20-25 individual samples, according to the principles
of the fertility control system. Soil samples were analyzed at the Laboratory for Soil
and Agroecology, Institute of Field and Vegetable Crops, National Institute of the
Republic of Serbia, using the following methods:

— pH-value in soil suspension with potassium chloride

— CaCO:; content — using the Scheibler calcimeter

— humus content — by the Turin method

— readily available phosphorus — by AL method

—readily available potassium — by AL method

RESULTS AND DISCUSSION

Soil reaction. Soil pH is an important factor of soil fertility control and fertilization.
Based on the average results of soil analysis (Table 1.) soil pH value ranged from 4.55
to 7.97, while mean soil pH was 6.98. The values of substitutional acidity of the tested
soil samples, as shown in Graph 1, lead to the conclusion that the majority of the soil
samples (70%) are slightly alkaline. Prevalence of alkaline soils limits crop production
due to higher nutrient (Fe, Mn, Zn) availability in acidic soils, as compared to slightly
alkaline or alkaline soils (Deshmuk, 2015). Acidic soils were found in 15% collected
soil samples. Crop production favors soils with a neutral pH reaction, observed in only
10% of the analyzed samples. The adoption of microelements allows slightly acidic
soils with a pH of 5.5-6.5 (Bogdanovi¢ et al., 2004), found in only 5% of the samples.
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pH in KCI

70%

m < 4,5 Highly acid
= 4,5-5,5 Acid
m 5,5-6,5 Slightly acid
m 6,5-7,2 Neutral
7,2-8,0 Slightly alkaline
= >8,0 Alkaline

Graph 1. Soil prevalence according to pH value

CaCOs content. Analysis of the obtained results in Graph 2 shows that the highest
number of samples (47%) belongs to the class of strongly carbonate soils with over
10% CaCOs. The next most common is soil with a low share of free CaCOs. The class
of low-carbonate soils, with a CaCOs content of less than 2%, includes 25% of samples.
Calcareous soils make up 18%, medium calcareous 9%, and non-calcareous 1% of the
total number of analyzed samples.of CaCOs negatively affect the uptake of micro-
elements by plants, while its positive impact on soil structure decreases in soils with a
low content of Ca?" ions (Vasin et al., 2005). The CaCOs content (Table 1) ranges from
0 to 23, while the average value is 8.16% for all the analyzed samples.

Caco,

1%

47% 2%

N

m 0% Limeless

= 0- 2% Slightly calcareous
= 2 - 5% Medium calcareous
m 5-10% Calcareous

> 10% Highly calcareous

Graph 2. Soil prevalence according to CaCOs content
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Humus content. Humus is essential for soil fertility preservation because of its
favorable effect on the physical, chemical and biological soil properties. Graph 3,
containing the results of humus content analysis, shows that as much as 54% of the
analyzed soil samples of public land belong to the low-humus soil class. Good soil
humus availability was found in 46% of the analyzed samples. The average humus
level was at 2.94% for all analyzed samples (Table 1). Low humus availability results
from inadequate cultivation practices, insufficient application of organic fertilizers and
removal of crop residues (Sekuli¢ et al., 2010).

Humus
0%

o%\l/_O%

m < 1% Very low humus content
= 1-3% Low humus content
54% ‘ = 3 - 5% Medium humus
| content

m 5-10% High humus content

>10% Very high humus
content

Graph 3. Soil prevalence according to soil humus content

The content of readily available phosphorus. Phosphorus belongs to the group
of essential macronutrients, whereby growth, development and reproduction of plants
depend on its concentration in the soil (Wagh et al., 2013). According to the average
content of readily available phosphorus, which is 23.61 mg / 100 g of soil (Table 1),
the analyzed soil samples exhibited an optimal supply of this macronutrient. Of the
total amount of analyzed samples, as shown in Graph 4 only 31% belongs to the class
with optimal soil phosphorus content for the production of most field and vegetable
crops. According to Mili¢ et al. (2011) the same results were obtained from the analysis
of privately owned land. A total of 18% of the samples belong to the class with a
medium content of readily available phosphorus. What causes concern is that 18%
of the samples exhibited low content, while 4% of the samples exhibited very low
content of readily available phosphorus. with toxic, very high, or high content of
readily available phosphorus, indicates inadequate application of mineral fertilizers or
application of fertilizers without prior soil quality control. These classes belong to
almost a third of the total number of analyzed samples. Toxic phosphorus content was
found in 1% of samples, very high phosphorus content in 10% of samples, and high
content in 18% of samples.
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P,0s

1% = < 5 mg/100g soil Very poor
5-10 mg/100g soil Poor

= 10-15 mg/100g soil Average

m 15-25 mg/100g soil Optimal
25-50 mg/100g soil High

= 50-100 mg/100g soil

Hazardous content

= > 100 mg/100g soil Toxic
content

Graph 4. Soil prevalence according to the content
of readily available phosphorus

The content of readily available potassium. According to the content of readily
available potassium, most analyzed samples exhibited an optimum or high content of
readily available potassium, as shown in Graph 5. The optimum content of readily
available potassium was found in 41% of the samples, while high content of readily
available potassium was observed in 39% of the samples, which indicates the influence
of pedogenesis in soil formation. The soils of Vojvodina were mostly formed on the

Kzo ® < 5 mg/100g soil Very poor
0% 0%
\\/— 5-10 mg/100g soil Poor

= 10-15 mg/100g soil Average
m 15-25 mg/100g soil Optimal
39%
25-50 mg/100g soil High

= 50-100 mg/100g soil
Hazardous content

= > 100 mg/100g soil Toxic
content

Graph 5. Soil prevalence according to the content of readily available potassium
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parent substrate rich in potassium (Vasin et al., 2006). The content of readily available
potassium ranged from 3.49 to 73.80 mg / 100 g of soil (Table 1). The difference
between the minimum and maximum values indicates the impact of anthropogenic
activity on soil quality.

Table 1. Mean values for the analyzed soil samples

Al Al
Parameter | pH KCl |CaCQ3(%)|Humus(%) [P20s(mg/100g| K>O(mg/100g
soil) soil)
Average 6.98 8.16 2.94 23.61 24.06
Min. 4.55 0.00 1.16 3.10 3.49
Max. 7.97 23.86 4.52 121.50 73.80

CONCLUSION

The following conclusions can be drawn based on the examination of the main
chemical properties of public land at the territory of AP Vojvodina:

— The tested samples predominantly belong to the class of soils with a slightly
alkaline reaction. The application of acidic mineral fertilizers is required in order to
prevent further alkalization of the soils.

— Prevalence of highly calcareous soils, as a potential limiting factor of agricultural
production, indicates a lack of trace elements because their uptake by plants is signi-
ficantly hampered under such conditions.

— Prevalence of low-humus soils indicates the need for adequate cultivation prac-
tices, plowing down crop residues and controlled organic fertilization.

— A relatively high percentage of soils with inadequate content of readily available
phosphorus indicates inadequate application of mineral fertilizers.

— The majority of analyzed samples exhibited optimum or high content of readily
available potassium

— The results of the study indicate the need for further systematic monitoring of
soil fertility status at the examined agricultural plots, in order to preserve the land as
a natural resource of national interest.
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KONTROLA PLODNOSTI ZEMLJISTA U DRZAVNOM
VLASNISTVU NA TERITORIJI AP VOJVODINE

Abstract

U radu su prikazani rezultati kontrole plodnosti zemljista na podruc¢ju AP Vojvodine, koje u
drzavnom vlasni$tvu. Tokom 2018. godine prikupljeno je ukupno 514 uzorka sa dubine 0-30
cm. Najveci broj uzoraka zemljista (70%) ima blago alkalnu reakciju, §to predstavlja poten-
cijalno ogranicavajuci faktor u biljnoj proizvodnji. Klasi slabo humoznog zemljista pripada ¢ak
54% uzoraka, te je neophodno zaoravanje zetvenih ostataka i primena organskog dubriva kako
bi se sadrzaj humusa u zemljistu povecao, a time sacuvala plodnost. Analizom lakopristupacnog
fosfora, utvrdeno je da samo tre¢ina uzoraka ima optimalnu koncentraciju, dok je obezbedenost
zemljista kalijumom optimalna.

Key words: plodnost zemljista, humus, AP Vojvodina
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