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PREFACE

“The scientific man does not aim at an immediate result. He does not expect that his

advanced ideas will be readily taken up. His work is like that of the planter - for the

future. His duty is to lay the foundation for those who are to come, and point the way.”
Nikola Tesla

Agriculture is a primary and strategic activity that ensures food security
and food market stability, and protects living standards for people. We have
witnessed that, in crisis situations in the world, agriculture has responded to its
task as the main support in supplying the market with food products. The
production of sufficient quantities of safe food enables the development of the
working-age population that actively participates in the economic development
of society. The specific conditions in which agriculture develops require
economic support measures and subsidies from the state to preserve domestic
agriculture. Planned investments in agriculture through the introduction of
modern technologies and efficient organization in both production and trade
reduce economic and market risks, thus enabling stable business conditions.
The development of agriculture must be based on a multifunctional connection
with other activities (food industry, trade, tourism, etc.)

Agricultural science and agriculture as a profession monitor and study
changes occurring in this area, point out problems in agricultural practice, and
find solutions. The Faculty of Agronomy in Cadak, in addition to educating
students, traditionally organizes the Symposium on Biotechnology every year.
This year marks the 28th anniversary of the Symposium. The main goal of the
Symposium is to acquaint the wider scientific and professional public with the
results of the latest scientific research, and bring together domestic and foreign
scientists in the fields of primary agricultural production, food processing, and
environmental protection.

At the 1st International Symposium on Biotechnology, a total of 71 papers
were presented in the fields of Field, Vegetable and Forage Crops, Pomology
and Viticulture, Livestock Production, Plant Protection, Food Safety and the
Environment, Food Technology and Applied Chemistry.

We owe great gratitude to the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia and the City of Cadak
for their financial support and patronage to this Symposium, which they
provide every year. We thank companies, entrepreneurs, stakeholders and all



long-time friends of the Faculty of Agriculture for their material and
organizational support.

Doing agriculture, in addition to economy and business, is also a noble
social activity, considering that it satisfies people's basic daily needs of food.
Agricultural producers deserve reputation and respect in society and should be
enabled to make a decent living from their work, and society should recognize
this.

In Cadak, March 2023

Programme and Organizing Committee

1st INTERNATIONAL SYMPOSIUM

ON BIOTECHNOLOGY

(28th SYMPOSIUM ON BIOTECHNOLOGY
with international participation)
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THE INFLUENCE OF THE TIME OF BASIC TILLAGE AND
FERTILIZATION ON SOYBEAN YIELD

Vojin Dukic¢', Jegor Miladinovi¢!, Gordana Dozet?, Marija Bajagic3,
Gorica Cvijanovict, Zlatica Mamli¢', Vojin Covijanovic®

Abstract: The time of basic tillage and fertilization are very important
agrotechnical measures that have a high impact on soybean yield. Winter basic
tillage of the soil reduces the harvest yield by 8.53%, and spring tillage by 21.18%,
the application of NPK fertilizers increased the yield by 13.96%, the foliar
application of water extract from plant material by 9.57% and the application of
AN by 8.44%. Autumn basic tillage is most conducive to achieving high and
stable soybean yields, and fertilization has a positive effect on soybean yields.

Keywords: basic tillage, soybean fertilization, NPK fertilizer, water extract
of plant material, AN.

Introduction

To achieve high and stable soybean yields, it is necessary to apply all
agrotechnical measures correctly and in a timely manner (Puki¢ i sar., 2018),
but we must bear in mind that the most important agronomic and chemical
properties of each variety are strongly influenced by external environmental
factors and are subject to changes in depending on climate and soil conditions
(Miladinovi¢ i sar., 2013). Basic tillage and pre-sowing preparation of the soil
are very important agrotechnical measures that participate with about 20% in
the total amount of yield achieved (Khurshid i sar., 2006) and affect the
sustainable use of the soil through the influence on its properties (Lal, 2013).
Spring basic tillage affects yield reduction and deterioration of soil quality,
while autumn basic tillage reduces soil compaction due to more favorable soil
moisture for tillage and more favorable temperature conditions (Al Kaisi i
Hanna, 2010). In an unfavorable year for soybean production, when low
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average yields are achieved, spring basic tillage has a very large impact on the
reduction of soybean yields, while in favorable years, without a marked lack of
precipitation, spring basic tillage has a small impact on reducing soybean yields
(Adee, 2018) In the case of spring tillage compared to autumn basic tillage, the
yield of soybeans in a favorable year for soybean production was reduced by
7.41%, while in a dry, unfavorable year, the yield was reduced by 36.41%
(Dozet i sar., 2018). Autumn basic processing is a prerequisite for achieving
high yields of soybeans, and delays in the implementation of this agrotechnical
measure statistically significantly reduce the yield, especially in unfavorable
years with a pronounced dry period (Bajagi¢ i sar., 2022).

Aqueous extracts of plant material are increasingly used in plant
production, floriculture, vegetable growing, but also in agriculture, both in
organic and conventional production (Puki¢ i sar.,, 2021). Foliar fertilizers
contain elements that are easily absorbed by plants, and their effectiveness
depends on the amount of nutrients in the soil, the plants' need for certain
elements, the condition of the crops and the time of application (Miladinov i
sar., 2018; Cvijanovic i sar., 2022).

Fertilizing soybeans with different fertilizers continuously represents a
research challenge (Miladinov et al., 2018). For the correct fertilization of
soybean crops, we must know the characteristics and agrochemical properties
of the soil, the plants' nutrient requirements, climatic conditions, crop rotation,
application of manure and mineral fertilizers, plowing of the harvest residues
of the pre-crops, the intensity of production on the plot in previous years, the
yield of the pre-crops and the expected yield of soybeans (Mamli¢ i sar., 2021).
Aqueous extracts of plant material, in addition to macro and microelements,
also possess physiologically active substances that stimulate the growth and
development of plants, often have fungicidal and insecticidal effects, are easily
prepared on the farm, do not require large investments and are suitable for
organic production since there is no negative effect on the environment (Mamli¢
i sar., 2022). Nettle is suitable for making extracts because it has fungicidal and
insecticidal effects, and when fermented it becomes a significant source of
nutrients for plant nutrition through feeding (Dozet i sar., 2019), it also contains
growth stimulators (Di Virgilio 2013), and the banana fruit is rich in potassium,
phosphorus, calcium, manganese, magnesium, selenium, contains vitamins C
and B and vitamin A.

The aim of these researches is to assess the influence of the time of basic
tillage and the influence of fertilization on soybean yield.
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Materials and methods

A two-year experiment on the influence of the time of basic tillage and
fertilization on soybean yield was conducted in 2020 and 2021 on a private plot
in the vicinity of Ba¢, Backa region, Vojvodina. In the experiment, there were
three variants of the basic processing time: autumn in October, winter in
January and spring in March. The four subvariants with fertilization were: the
control variant without fertilization, the application of NPK fertilizer
formulation 8:15:15 in the amount of 300 kgha', the application of AN in the
amount of 150 kgha' and the variant with the application of a diluted aqueous
extract of nettle, comfrey and banana fruit, in the amount of 450 litaraha'. NPK
fertilizer was applied immediately before the basic tillage, and nitrogen
fertilizer AN with pre-sowing soil preparation. The aqueous extract was
prepared by chopping the above-ground part of nettle (250 g), the above-
ground part of comfrey (250 g) and banana fruits (500 g) and 10 1 of water was
added to the plant material. The container for the fermentation of plant material
was placed in the shade and mixing of the plant material in the container was
done every day. After 20 days, at the end of fermentation, the aqueous extract
was filtered through cheesecloth, and during foliar application, the aqueous
extract was diluted in a ratio of 1:15. Foliar application of the aqueous extract
was carried out in the vegetative phase, before the flowering of soybean plants.
The experiment was set up in 4 repetitions and the mid-late variety Rubin from
the II ripening group was used. uring the growing season, the standard
technology for growing soybeans was applied, and in the stage of technological
maturity, harvesting, measurement of samples and grain moisture, and yield
calculation with 14% moisture were performed. The results were processed
statistically in the "Statistica 10" program, and the significance of the results was
tested using the LSD test. The results are tabulated.

Results and discussion

The influence of the time of basic tillage and fertilization on soybean yield is
shown in table 1.

Looking at the years of research, it can be seen that the average yield in 2020
(2853 kgha) is statistically significantly higher than the yield achieved in 2021
(2485 kgha™).

Observing the average yields according to the time of basic tillage, it can be
noted that the highest yield was achieved in the autumn basic tillage (2955
kgha), which is statistically very significantly higher than the winter basic
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tillage (2725 kgha') and the spring basic tillage (2329 kgha™). Statistically very
significant differences in yield were also between winter and spring basic
tillage.

According to the fertilization variants, it can be observed that the highest
soybean yield was achieved with the application of NPK fertilizer (2809 kgha™),
which is statistically very significantly higher than the other fertilization
variants (control 2495 kgha', foliar application of water extract from plant
material 2701 kgha' and application of nitrogen fertilizer AN 2673 kgha'). A
statistically very significantly higher value for soybean yield was achieved in
the variants with the application of aqueous extract from plant material and in
the application of nitrogen fertilizer AN compared to the control variant of the
experiment.

Table 1. The influence of the time of basic tillage and fertilization on soybean

yield (kgha)
Year (A) Time of basic Fertilization (C) Average | Average
tillage (B) | Control | NPK AN Foliar AxB A
Autumn 2867 3280 3204 3196 3137
2000 er?ter 2643 3014 2905 2907 2867 2853
Spring 2408 2646 2591 2574 2555
Average AxC| 2640 2980 2900 2892
Autumn 2605 2935 2767 2783 2772
2001 er?ter 2352 2711 2448 2641 2538 2471
Spring 1914 2267 2122 2106 2102
Average AxC| 2291 2638 2446 2510
Average Aqtumn 2736 3107 2985 2989 2955
BxC er?ter 2498 2862 2676 2774 | AverageB 2703
Spring 2161 2457 2356 2340 2329
Average C 2465 2809 2673 2701 - -
Average 2020-2021 2662
LSD A B C AxB AxC BxC AxBxC
1% 110,5 57,8 68,8 89,3 106,5 122,0 175,0
5% 48,2 33,0 41,6 50,7 63,8 73,8 105,9

Observing the same year and different time of basic tillage, it can be seen
that in 2020 the highest yield was achieved on the trial variants with autumn
basic tillage (3137 kgh), which is statistically very significantly higher value
compared to winter basic tillage (2867 kgha') and spring basic tillage (2555
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kgha™). Statistically very significant differences also existed between the values
recorded on the variants with winter basic tillage and spring basic tillage. In
2021, the highest yield was achieved on the trial variants with autumn basic
tillage (2772 kgh'), which is statistically very significantly higher value
compared to winter basic tillage (2583 kgha') and spring basic tillage (2102
kgha). Statistically very significant differences also existed between the values
recorded on the variants with winter basic tillage and spring basic tillage.
Looking at the same year and different fertilizing variants, it is noted that
the highest yield of soybeans in 2020 was achieved on the variant with the
application of NPK fertilizer (2980 kgha'), which is in addition to the yields on
the variants with the application of nitrogen fertilizer AN (2900 kgha') and
foliar application of water extract (2892 kgha) statistically very significantly
higher value compared to the control variant (2640 kgha-'). With the application
of NPK fertilizer, the yield of soybeans was statistically significantly higher
compared to the application of nitrogen fertilizer AN and the application of
water extract from plant material. In 2021, the yields of soybeans on variants
with the application of NPK fertilizer (2638 kgha') and water extract from plant
material (2510 kgha) were statistically very significantly higher compared to
the control variant of the experiment (2350 kgha'), while with the application of
nitrogen fertilizer AN yields are statistically significantly higher (2446 kgha'). A
statistically very significantly higher yield was also achieved on the variant
with the application of NPK fertilizer compared to the variants with the
application of aqueous extract from plant material and nitrogen fertilizer AN,
and statistically significantly higher yield was also obtained with the
application of aqueous extract from plant material compared to the application
of nitrogen fertilizers AN.
Observing the same time of the basic tillage of the soil and different variants of
fertilization, it is observed that in the autumn basic tillage the highest yield was
recorded with the application of NPK fertilizer (3107 kgha'), which is
statistically very significantly higher yield compared to the control variant of
the experiment (2736 kgha') and the application of nitrogen fertilizer AN (2985
kgha') and a statistically significantly higher yield compared to the application
of aqueous extract from plant material (2989 kgha'). Compared to the control
variant of the experiment, a statistically very significantly higher yield was also
achieved on the variants with the application of aqueous extract from plant
material and nitrogen fertilizer AN. In the winter basic tillage, the lowest yield
of soybeans was achieved in the control variant of the trial (2587 kgha), which
is a statistically very significantly lower value compared to the application of
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NPK fertilizers (2862 kgha), water extract from plant material (2774 kgha') and
nitrogen fertilizer AN (2676 kgha'). A statistically very significantly higher
yield was achieved with the application of NPK fertilizer compared to the
application of AN nitrogen fertilizer and a statistically significantly higher yield
compared to the application of aqueous extract from plant material. In the
spring basic tillage with the application of NPK fertilizer (2457 kgha'), a
statistically very significantly higher soybean yield was achieved compared to
the control variant of the experiment (2161 kgha') and a statistically
significantly higher yield compared to the application of AN nitrogen fertilizer
(2356 kgha') and water extract from plant material (2340 kgha'). A statistically
very significantly higher yield was also recorded on the variants with the
application of nitrogen fertilizer AN and water extract from plant material
compared to the control variant of the experiment.

Conclusion

Based on the analysis of the two-year results of the influence of the time of
basic tillage and fertilization on soybean yield, it can be concluded:

The highest yield of soybeans is achieved during the autumn basic tillage of
the soil, and during the later basic tillage, the yields of soybeans decrease very
significantly.

The application of NPK fertilizer achieves the highest soybean yield, while
the foliar application of aqueous extract from plant material and nitrogen
fertilizer AN contributes to a significant increase in soybean yield.
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