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Abstract: Climate change and associated environmental changes are the major sustainability challenges facing
the world today. The selection of appropriate agrotechnological elements is required not only to increase the
quality and quantity of food produced but as well as reducing the costs of the farmers and protecting the envi-
ronment for future generations. In the Great Hungarian Plain, the adoption of recent environmentally friendly
technologies is still not sufficient and the region faces various environmental challenges. This study aimed
to analyse the economic and environmental consciousness of farmers in the selection of 3 agrotechnological
elements (soil protective cultivation, soil reclamation/conditioning, manure application). A pilot study was
conducted on 5 representative farmers, in which they were interviewed, and questionnaires were designed to
critically analyse farmers’ perceptions of the environment based on the opinions of 106 respondents. The result
show that farmers are aware of the environmental impacts of selected technologies in their farms. They high-
lighted some of the environmental challenges they are experiencing including drought, secondary salinization,
and unfavourable soil properties. However, they showed more economic than environmental consciousness, as
they suggested that it was important to be familiar with economic issues and conditions to ensure higher in-
come. The level of willingness to introduce or apply soil protective cultivation, soil reclamation/conditioning,
and manure differed from low to high.
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Introduction The natural resources used in food produc-

tion are not enough to fulfil the growing

The world population is estimated to be 8 bil-
lion and is expected to increase to 9 billion
soon, hence there is an urgency to increase
crop yield to satisfy the world’s growing de-
mand for food (Looga et al., 2018). The ma-
jor sustainability challenges the world is fac-
ing today are climate change and associated
environmental changes (Abercrombie et al.,
2020). With the recent face of climate change
and the increase in the world’s population,
satisfying the needs of the population be-
comes a great challenge.
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demand for agricultural produce and prod-
ucts due to growth in population, urbaniza-
tion, and increasing income. Maximum food
production is also limited by the size of
land available, selected agrotechnical meth-
ods and environmental challenges. The se-
lection of appropriate agrotechnological el-
ements 1s required not only to increase the
quality and quantity of food produced but as
well as reducing the costs to the farmers and
protecting the environment for future gener-
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ations. Agriculture’s pivotal role in improv-
ing the world’s economy, reducing poverty,
contributing to food security, and rural devel-
opment is important and cannot be ignored
(Mwangi & Kariuki, 2015).

With the growing population, agriculture
faces challenges of meeting the food de-
mand of these populations, while attempt-
ing to minimize the environmental impacts
of selected technologies (Robertson & Swin-
ton, 2005). Knowledge on impacts of farm-
ers selected technologies on the environ-
ment, could influence their perception of
these technologies and influence their envi-
ronmental behaviours (Ervin, 1982; Taylor &
Miller, 1978). Agriculture has an impact on
the environment and ecosystem as a whole
(Kanianska, 2016), therefore the elements of
agricultural technology such as continuous
cropping, conventional tillage, monoculture,
choice of nutritional supply to plants, irriga-
tion etc. also involve environmental effects
on their own. The major impacts on the en-
vironment and ecosystem that we face to-
day as a result of these technologies include
the decrease in productivity of the farmlands
due to depletion of soil nutrients from runoff
and greenhouse gas emissions (Schneider &
Kumar, 2008). Thus, the future productiv-
ity of these farmlands and the environmental
impacts of selected technologies depends on
how we perceive the environmental and eco-
logical elements of agricultural ecosystems.

Impacts of soil cultivation methods are visi-
ble on the physical, chemical and biological
properties of the soil. Methods of soil culti-
vation include full and conservation tillage.
Depending on the selected soil cultivation
method each has consequences on the envi-
ronment, for example, full tillage fractures
the soil, disrupts the soil structure, soil tem-
perature (Busari et al., 2015), accelerates the
surface runoff and erosion, and releases CO,
gas to the atmosphere (Lal et al., 2007).
Whereas, conservation tillage involves prac-
tices that involve minimization of damage
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to the soil, conserves soil moisture and re-
tain or prevent carbon emission to the at-
mosphere (Busari et al., 2015). It also re-
duces the leaching of nitrogen in the soil (Q1
et al., 2019; Wang et al., 2020). Reduced
tillage, zero tillage, mulching, ridge and con-
tour tillage are some of the conservation cul-
tivation practices. Zero tillage involves min-
imal disturbance of the soil to enhance soil
biological activity, and maintenance of soil
cover (crop residue) to reduce the impact
on soil from raindrops or soil erosion. Re-
duced tillage involves the use of primary
tillage to minimize the level of soil manip-
ulation. Mulching involves methods of cul-
tivation in which crop residues are left on
the soil to supply nutrients to the soil, sup-
press weed growth and retain soil moisture.
Ridge tillage involves the planting of crops
along both sides or at the top of the ridges.
Soil conservation practices are beneficial in
reducing soil erosion, increasing soil pro-
ductivity, reducing production costs. In soil
conservation tillage practice, at least 30% of
crop residue is left on the soil surface, this
slows down the water movement, and as a
result, it minimizes the amount of soil ero-
sion. Additionally, conservation tillage has
been found to have benefit predatory soil or-
ganisms that can enhance pest control by in-
creasing the population of pest inhibiting or-
ganisms (Stinner & House, 1990).

In Hungary, the area cultivated under soil
protective tillage is increasing year by year,
though full tillage practice is still signifi-
cant (30-40%) and it was the only soil cul-
tivation method until the end of the 1990s
(Birkés et al., 2021). Several measures were
put in place to combat damages caused by
drought and soil degradation, therefore, con-
servation tillage was introduced which aimed
at reducing the depth of frequently culti-
vated soil layer and promotes topsoil forma-
tion which is rich in organic matter. By the
early 2010s, conservation tillage was used
on 35-50% of the croplands of Hungary de-
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pending if the season is dry or wet (Birkds
et al., 2017). Reduced tillage is now the
most dominant form of soil protective man-
agement that affects the soil stock in Hun-
gary, however, crop residue management, ir-
rigation management, and fertilizer manage-
ment applying mineral fertilizers and organic
amendments are other forms of soil protec-
tive practices that are being practiced in Hun-
gary (Zsembeli et al., 2008).

The world population is growing which puts
pressure on the agricultural land to meet
the growing demand for agricultural food
(Turmel et al., 2015), this has greatly af-
fected soil fertility (FAO, 2017) and qual-
ity (Verhulst et al., 2010). For the soil to
be healthy it has to be rich in soil organic
matter content (SOM), therefore there is the
necessity to do regular soil organic matter
amendments which helps to improve the soil
physical (soil structure, prevent soil erosion
and runoff, soil compaction, improves soil
temperature and moisture content), biolog-
ical (soil biomass and diversity of soil or-
ganisms) and chemical properties (cation ex-
change, soil organic carbon, and soil pH)
(Wilhelm et al., 1986, 2007) in return im-
proves soil health, which is essential for yield
improvement and at the same time it im-
proves the productivity of livestock as well
(Turmel et al., 2015).

Soil conditioning involves adding a product
to the soil to improve the physical quality of
the soil, fertility, and mechanics of the soil.
According to research conducted in Karcag
region, soil conditioning has a positive ef-
fect on agricultural soils as it facilitates ver-
tical movement of the water, improves wa-
ter holding capacity, increasesorganic mat-
ter content and facilitates leaching of excess
salts from the root zone. Through the ben-
efits of soil conditioning proven by various
studies (Brandsma et al., 1999; Garcia et al.,
2020; Zsembeli et al., 2019) soil condition-
ing can help improving the agricultural pro-
ductivity of farming land (Kalra et al., 1998).
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The main goal of our study was to gain
information on what influence farmers in
the selection of agrotechnological elements,
whether they have more environmental or
economic consciousness with special regards
to the application of state of the art in
soil cultivation, soil reclamation, and organic
matter input. The data we collected can be
used to encourage environmental awareness
among farmers, the results contribute to an
increase in quality of crop production, reduce
costs and protect the environment for the fu-
ture generation.

Materials and Methods

There were two sources of data and informa-
tion involved in this study:
a) Questionnaire based on the TALA
method,
b) Pilot study with the Advisory Board
(AB) members of the Research Insti-
tute of Karcag (RIK)

TALA method

Jasz-Nagykun-Szolnok (JNS) is a county in
Hungary with many agricultural fields for
large farm owners and hobby gardeners who
have been practicing agriculture for over 300
years and they still face some challenges in
adapting to climate change to optimize their
field production capacity and maintenance
of sustainable crop production. The adop-
tion of recent environmental-friendly tech-
nologies is still low and the region faces var-
ious environmental challenges ranging from
secondary salinization, methods of soil cul-
tivation to fertilizers being used of which
all have an impact on the environment. We
elaborated a new technique of data collec-
tion called TALA method. TALA method is
based on our idea that we should share use-
ful information on the most up-to-date scien-
tific results that can be used by the agricul-
tural practice. TALA comes from the princi-
ple of Teaching by Asking and Learning by
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Answering. The application of this method
is not only to collect information from farm-
ers but also involved a new and interesting
way of knowledge transfer to the farmer.
This technique worked in two ways, it en-
lightened the farmers on environmental is-
sues which they may not have known about
and at the same time collect data on their en-
vironmental and economic consciousness on
agricultural technologies. The collected data
helped to critically analyse the environmen-
tal and economic consciousness of farmers
and to encourage the selection of appropri-
ate agrotechnology when conducting farm-
ing activities. By use of this method, farmers
are be more cooperative and give appropri-
ate feedback, as information is not only taken
from them but there is the transfer of knowl-
edge to them. Based on the TALA method, a
questionnaire was elaborated and sent to the
farmers of JNS county by mail. The TALA
questionnaire consisted of 5 topics of envi-
ronmental issues including statements of the
environmental and economic consciousness
of the farmers and also the relevant questions
on their plans if they want to apply them in
the near future:

1. application of water preserving soil
cultivation systems,

2. application of soil reclamation and/or

soil conditioning,

application of manure and/or compost,

4. application of crop residue manage-
ment,

5. application of region-specific crop va-
rieties (land races).

(O8]

In this paper, the first three topics out of the
total five are discussed that are relevant to the
pilot study topics with the AB members.

Application of water preserving soil cultiva-
tion systems

Environmental consciousness: According to
the research achievements of RIK, land-use
change from conventional to reduced tillage
can save 200 kg soil organic carbon per
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hectare and 40 mm of soil moisture in the
upper 30 cm depth of a typical soil of the
Great Hungarian Plain annually. Due to the
lower number of tillage operations, there is
a 30-50% decrease in fuel consumption and
an environmental load of greenhouse gases
can be expected. Economic consciousness:
Shifting to reduced tillage from conventional
probably needs the purchase of new machin-
ery. Relevant TALA question in the question-
naire: Do you consider changing the man-
agement system of your cropland from con-
ventional to reduced tillage in the near fu-
ture? If yes, why? If not, why not?

Application of soil reclamation and/or soil
conditioning

Environmental consciousness: According to
the research achievements of RIK, 6 years of
soil conditioning (use of Neosol once a year
at a rate of 150 kg/ha) the soil depth with
favourable physical, chemical and biological
status increased by 10 cm in a meadow cher-
nozem soil. Economic consciousness: With-
out yield depression, about one third of the
autumn basic fertilizer can be saved. The cost
of soil conditioning per hectare is about 25-
30 thousand HUF per year. Relevant TALA
question in the questionnaire: Do you plan
to use a soil conditioner in your area in the
near future? If yes, why? If not, why not?

Application of manure and/or compost

Environmental consciousness: According to
the research achievements of RIK, the basic
autumn fertilizers can be replaced with com-
post without yield depression. In addition,
the organic matter and lime content of com-
post significantly improves soil cultivability,
reduces soil acidity, and provides nutrients
for the crops for several years. Economic
consciousness: The cost of using compost
per hectare 1s about 50,000 HUF per year,
or 100,000 HUF every three years. Relevant
TALA question in the questionnaire: Do you
plan to use manure/compost in your area in
the near future? If yes, why? If not, why not?
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Pilot study with the Advisory Board members

A pilot study was conducted on 5 farmers of
the Advisory Board of RIK, Hungarian Uni-
versity of Agriculture and Life Sciences. In
2014, the director of RIK formed an advi-
sory board (AB) with the goal to make a for-
mal and informal platform to link agricul-
tural research and practice. The AB mem-
bers, who cultivate more than 10,000 ha of
land. These representatives (executive man-
agers) of farms typical in the Great Hun-
garian Plain were the best people to link us
with the local agricultural practice and pro-
vide answers to different soil related environ-
mental challenges experienced by them and
how they tackle these issues. They were in-
terviewed about three issues relevant to soil
related environmental topics being important
for the farmers of the Great Hungarian Plain
and are in harmony with the first 3 topics of
the TALA questionnaire:

1. adaptation to extreme agroecological
conditions by conversion from conven-
tional to a water preserving soil culti-
vation system or by irrigation,

2. protection against soil degradation by
soil reclamation and/or soil condition-
ing,

3. enhancement of soil fertility by the ap-
plication of manure or compost.

The data collected was to critically anal-
yse the soil related environmental conscious-
ness of farmers and gave information how
to encourage appropriate agrotechnology se-
lection when conducting farming activities.
Through the answers to the questions in-
volved in the questionnaire, we get to know
more what influences farmers in the selec-
tion of agrotechnological elements, whether
they have sufficient environmental and pro-
fessional considerations.

We conducted a combined assessment of the
answers gained from the questionnaires and
the opinions of the AB members. The form
of data obtained during the investigation was
qualitative and was subjected to simple pro-
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cessing in Microsoft Excel to calculate per-
centages. A chi-squared test was used to de-
termine if there is a relationship between the
interest or difference among the groups of
farmers responding yes and no to the spe-
cific questions involved in the TALA ques-
tionnaire. A significance level of 0.05 was
selected, which indicates a 5% risk of con-
cluding that an association between the vari-
ables when there is no actual association.
To simplify the study the questionnaire was
made to respond yes and no, yes indicates the
consciousness of each farmer in each ques-
tion while, the answer no, means that exists
an opportunity to share information to create
consciousness. The null hypothesis was that
there is no difference between the groups of
farmers responding yes and no, hence there
are farmers with and without the willing-
ness to introduce or apply the specific inves-
tigated agrotechnical element equally. Each
surveyed topic was tested statistically to clar-
ify the level of consciousness. The number
of possible outcomes in the given chi-square
is 2, the degree of freedomis 1 (2—1=1).
The critical value (3.8) was used to tell the
boundary of extreme that we need to reject
the hypothesis.

Results

Application of water preserving soil cultiva-
tion systems

One of the AB members thinks that the most
important possibility to accommodate the ex-
treme agroecological conditions is the appli-
cation of water preserving soil cultivation.
The principle is the reduction of the num-
ber of tillage operations to avoid drying out
of the soil. They introduced the application
of water preserving soil cultivation in 2017.
The main limiting factor of the high price
(30-35million HUF) of the specific machin-
ery needed. The other main possibility of ac-
commodation is irrigation. Recently they ir-
rigate about 100 ha, but they want to enlarge
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the irrigated area. The main limiting factor
of the development of irrigation is bureau-
cracy. There are several proposals announced
for the development of irrigation, but it is al-
most impossible to fulfil all the requirements
in due time.

“Irrigation, irrigation, irrigation” — was the
opinion of another manager of the AB. He
thinks that irrigation should be used in larger
areas. He mentioned another possibility of
accommodation, namely the mitigation of
the heat stress of the crops ensured by early
sowing. They also use foliar fertilization to
make the crops stronger so less sensitive to
stresses. They are continuously investing in
the machinery of conservation tillage, espe-
cially they believe in deep loosening.

There are several farms where irrigation has
been applied for decades. Beyond irrigation,
they also consider conservation tillage to be
the most important accommodation possi-
bility under extreme agro-ecological condi-
tions. Nevertheless, converting from conven-
tional to conservation tillage is just under
process which needs to purchase new ma-
chinery.

On some farms, to mitigate the unfavourable
relief of the irrigated plots, they applied a
grader (creating a flat soil surface) and cre-
ated surface drains. This operation ensured a
much favourable water regime of the soil, no
excess water has occurred since it was done.
It has significance when a high amount of
rainfall takes place in the vegetation period.
According to their experiences, 20% of loss
could be expected if the soil relief was not
even.

The AB member involved in organic farm-
ing told that irrigation was not allowed to
be applied for them except for vegetables.
They do not plan the introduction of irriga-
tion in the farm, they rather apply moisture-
saving soil cultivation methods. The tillage
they apply is based on deep loosening. In the
old days, it was taught that deep loosening
must be carried out every 4 years, but re-
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cently 2-year frequency is more rational. The
manager thinks that the purchase of energy
and water-saving machinery should be sub-
sidized by the state. Irrigation in itself is not
suitable to mitigate the harmful effect of cli-
mate change. Recently there are several fo-
rums about the development of irrigation but
most of the people talking about irrigation
are not experts. Beyond irrigation, the proper
selection of crop varieties and hybrids is also
of great importance, especially in terms of
their stress tolerance. They think that the pro-
duction of region-specific varieties is a key
factor in the accommodation of extreme eco-
logical conditions.

In topic 1, the responses to the question in the
questionnaire if the farmers would consider
changing the management system of their
cropland from conventional to water preserv-
ing tillage are shown in Figure 1.

The descriptive analysis revealed that among
the interviewed farmers 36% would consider
changing the management system of their
crops from conventional to reduced tillage
while 64% would not. The study shows out
of the 36% that would consider change, 68%
was due to the positive experiences they have
had when applying, 18% of the respondent
would consider changing due to the belief
that it has a positive environmental impact,
11% of the respondents said they may con-
sider under subsidy and 3% stated their be-
lief on positive economic impact as being
the reason for wanting to change to reduced
tillage. Out of the 64% that would not con-
sider changing their management practices,
74% said no due to the requirement of chang-
ing the machinery and insufficient land, 15%
due to high soil compaction, 10% due to their
age and lack of interest as being the reason
for not considering change, and 1% would
not consider due to plant protection prob-
lems.
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Already applying, positive experiences
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T
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Figure 1: Opinions of 106 farmers about the conversion from conventional to a water pre-

serving soil cultivation system

Application of soil reclamation and/or soil
conditioning

Recently, there are no direct subsidies es-
pecially dedicated to soil reclamation, when
there was, it was very useful, according to
the opinion of the interviewed farmers. They
do some soil reclamation, approximately 1/3
of their lands is reclaimed where cereals,
alfalfa are produced and also the pastures.
In the Great Hungarian Plain, there are ex-
tended areas with salt-affected soils, even
there are salty spots in the plots with better
soils too. Recently, farmers generally do not
reclaim the chemically degraded areas but
often keep them as a fallow, which meets the
requirements of fallow regulations by the Eu-
ropean Union (EU). They think that greening
is a potential kind of payment support given
to farmers for them to adopt or maintain
farming practices that help meet the envi-
ronmental and climate aims. Through green-
ing, farmers are receiving rewards from the
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EU for conserving the natural resources and
maintaining public goods, which are benefi-
cial to the public and are not reflected in mar-
ket prices.

They also use the salt-affected areas to meet
the requirements of fallowing. Some areas
with salt-affected soils (SAS) are not under
irrigation and reclaimed by liming (low dose
of 300 kg/ha), but that is not really typical.
SAS are utilized by growing relatively salt-
tolerant crops (mixture of clover and grass),
but most of the farmers have been struggling
with this problem for decades. Some other
farmers working on the worst SAS created
fishponds, which is an intensive use of areas
with unfavourable soil properties, especially
on heavy textured clay soils with low water
permeability. On the areas where only spots
of salinization appear, farmers prefer grow-
ing alfalfa for seed production, and they do
not plough. According to their observation,
the fructification (formation of seeds) of al-
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falfa is more successful on sodic soils. All
the interviewed farmers highlighted the im-
portance of liming, they suggested that lim-
ing should be subsidized.

Regarding soil conditioning, they also have
the opinion that the selection that of the
proper product is very problematic, there-
fore they need support in this respect. With-
out researched based establishment, most of
them consider some soil conditioners as ef-
fective as ‘blessed’ water. Plenty of farmers
have already tried soil conditioning in pro-
duction of different crops, but so far, they
could not figure out the positive effect of the
soil conditioner they applied. Nevertheless,
they did not say it was not efficient at all.
The selection of soil conditioner that is ef-
fective for their conditions is very difficult
because there are too many offers but no
background of the scientific establishment.
One of the managers had negative opinion
about soil conditioning as there are too many
companies and dealers praising their prod-
ucts, but he could not be persuaded by any
of them showing evidence about significant
differences due to the application. For justi-
fication, the help of agricultural research in-
stitutes like RIK would be very helpful, as
they said.

In topic 2, the responses to the question in
the questionnaire if the farmers would con-
sider applying soil reclamation and/or condi-
tioning are shown in Figure 2.

The result of the analysis of the question-
naires indicated that 52% of respondent
farmers would consider applying soil recla-
mation on their farm in the future, while
48% would not. Out of the 52% who would
consider applying the soil conditioner, 55%
were already applying and they have a pos-
itive experience, 22% would consider but
on small scale, 16% believe in its positive
environmental impact, 5% would consider
applying because it increases yield and its
cost-efficient and 2% gave no explanation
why they would consider applying condi-

42

tioners. Out of the 48% of the respondents
who would not consider applying the soil
conditioner, 37% had no interest, 29% con-
sidered soil conditioner to be too expensive,
18% preferred applying the manure instead,
14% had no information regarding soil con-
ditioner and 2% did not explain.

Application of manure and/or compost

Farmers in the Great Hungarian Plain used
to have a sufficient amount of manure before
the close of most of the dairy cattle farms.
In general, the applied manure only on the
irrigated areas every 3—4 years, always un-
der ploughed. The distribution was a time
and labour-consuming activity, needing four
workers for more than a month. They think
that the high yields that could be achieved on
the irrigated areas were also due to the more
favourable soil structure generated by the ap-
plication of manure.

The general problem was that where there is
no animal husbandry in or near the farm, they
do not use manure. The application of min-
eral fertilizers is mostly based on analytical
surveys but also influenced by the actual fi-
nancial possibility. Sometimes they applied
chemical amendments to reclaim the soil but
these can be considered only trials.

Only two of the interviewed farmers use ma-
nure on 15% of the area (they have a pig farm
and some beef cattle). Where they deal with
animal husbandry, they prefer the utilization
of manure generated by the animals. When
they apply manure, they always mix it into
the topsoil by ploughing (it means they do
not use it on SAS). On the better farms, plant
nutrition is strictly based on the result of lab-
oratory analysis of the soil including organic
fertilization plans.

Another importance of manure application
was highlighted by farmers doing organic
farming. They think that one of the funda-
mental bases of organic farming is the ap-
plication of manure. The distribution is very
expensive but there are no other options. Or-
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Yes without explanation

Already applying, positive experiences
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Positive environmental impacts

No without explanation

Lack of information
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Considering too expensive

T T T T T T 1
10 20 30 40 50 60 70
Number of responses

Figure 2: Opinions of 106 farmers about the application of soil reclamation and/or condi-

tioning

ganic farmers apply manure every four years
as the worst case, but they try to do it more
frequently. The manure is processed, they
make compost of it by adding some herbs to
it. They also use dolomite and alginate to re-
claim their soils.

In topic 3, the responses to the question in
the questionnaire if the farmers want to ap-
ply manure are shown in Figure 3.

The result of the analysis showed that 88%
of the farmers would consider the application
of manure and/or compost instead of min-
eral fertilizers, while 12% of the respondent
would not. Out of the 88% that would con-
sider, 63% would consider due to the posi-
tive environmental impact, 27% due to be-
lieving in its positive economic impact, 7%
were already considering, while 3% would
consider but did not give any explanation.
Out of the 12% of the respondents that would
not consider manure application, 33% of the
respondents would not because they harvest
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the straw for litter only (livestock keepers)
and do not utilize further. 33% had negative
experiences, 25% had no interest, while 8%
did not give any explanation.

Discussion

The results of the chi-squared test used for
analysing the willingness of the farmers to
introduce or apply the investigated agrotech-
nical elements are shown Table 1.

In the topic of soil cultivation, since the p
value < o, we rejected the null hypothesis.
This means that statistically, the investigated
farmers differ in this respect. We consider a
low level of willingness of them to change
their soil cultivation methods from conven-
tional to reduced/water preserving tillage as
the rate of yeses was statistically low. In the
topic of soil reclamation/conditioning, since
the p value > a, we did not reject the null
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Figure 3: Opinions of 104 farmers about manure/compost application
Table 1: Result of the chi-squared test regarding the investigated topics
Topic Yes No x> Pvalue Level of willingness
Soil cultivation 37 69 9.66 0.00 Low
Soil reclamation/conditioning 54 52 003 0.85 Moderate
Manure/compost application
92 12 61.53 0.00 High
hypothesis. This means that statistically the Conclusions

investigated farmers do not differ in this re-
spect. We consider a moderate level of will-
ingness of them to apply soil amendments/-
conditioners as the number of yeses and nos
was almost equal. In the topic of manure/-
compost application, since the p value > «,
we did not reject the null hypothesis. This
means that there is only 43% probability the
two groups of farmers differ from each other.
We consider a moderate level of willingness
of them to apply compost on their lands as
the number of yeses and nos was close to
each other.

44

Soil degradation is a problem that the farm-
ers have been facing for many years and
its continuing to spread across the farmer
over the years. Recently, they cannot reclaim
all their land, one farm manager mentioned
that he can only be able to reclaim 1/3 of
his total farmland due to lack of subsidies,
on affected lands they produce cereals, al-
falfa, and keep them as fallow. They also pro-
duce salt-tolerant crops (mixture of clover
and grass) and create fishponds which are
more successful grown on sodic soils.
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The managers of the interviewed farms ex-
perience secondary salinization as they irri-
gate their farmlands. They face problems in
water management especially in the irrigated
plots due to high unexpected rainfall after
they have irrigated their plots. Another farm
manager could not irrigate his farm as he has
an outdated irrigation system and the other
was due to the issue with water quality as it
has high salt concentration and other pollu-
tants.

The supply of plant nutrition and soil condi-
tioning by the farmers for organic fertilizer
was based on financial possibility and rar-
ing of the animal in the farm to supply the
farm with the manures. For those who do not
keep or have stopped raring animals, they do
not supply organic fertilizers to their farms.
The farm managers have no confidence in
soil conditioning as they say there are many
companies and dealers but they are not so re-
liable as they lack scientific proof.

References

Based on the result of the analyses, we found
that the greater number of the farmers are
both economic and environmental conscious,
as the result of the study showed that the
majority are aware of the environmental im-
pacts of the investigated agrotechnological
elements. The availability of cheaper alter-
natives, costs, profits, and lack of interest
as being factors that influence farmers’ de-
cisions in the selection of agrotechnological
elements. Even those who consider changing
to environment-friendly technologies would
only do it under subsidies due to the high cost
involved and they would only try the tech-
nologies under small-scale production. We
do believe that the collected information can
be used to encourage environmental aware-
ness among farmers, the results contribute to
an increase in quality of crop production, re-
duce costs and protect the environment for
the future generation.

Abercrombie, D., Akchurin, N., Akilli, E., Maestre, J. A., Allen, B., Gonzalez, B. A., ...

Zucchetta, A. (2020).

10.1016/j.dark.2019.100371

Dark Matter benchmark models for early LHC Run-2 Searches: Report
of the ATLAS/CMS Dark Matter Forum. Physics of the Dark Universe 27(1), 100371.

doi:

Birkas, M., Balla, 1., Gyuricza, C., Kende, Z., Kovécs, G., & Percze, A. (2021). Hétral-
taté és el6revivs tényezdGk a hazai talajmiivelésben. Agrokémia és Talajtan 70(2), 155-170. doi:

10.1556/0088.2021.00102

Birkds, M., Dekemati, 1., Kende, Z., & Pdsa, B. (2017). Review of soil tillage history and
new challenges in Hungary. Hungarian Geographical Bulletin 66(1), 55-64. doi: 10.15201/hungeob-

ull.66.1.6

Brandsma, R., Fullen, M., & Hocking, T. (1999). Soil conditioner effects on soil structure and
erosion. Journal of Soil and Water Conservation 54(2), 485-489.

Busari, M. A., Kukal, S. S., Kaur, A., Bhatt, R., & Dulazi, A. A. (2015). Conservation tillage
impacts on soil, crop and the environment. International Soil and Water Conservation Research 3(2),

119-129. doi: 10.1016/j.iswcr.2015.05.002

Ervin, D. E. (1982). Soil erosion control on owner-operated and rented cropland. Journal of

Soil and Water Conservation 37(5), 285-288.

FAO. (2017). The future of food and agriculture — Trends and challenges. Rome, Italy: Food
and Agriculture Organization of the United Nations. Retrieved from https://www.fao.org/3/i6583¢/

16583e.pdf

Garcia, A. R., Tuba, G., Czellér, K., Kovics, G., & Zsembeli, J. (2020). Mitigation of the effect
of secondary salinization by micro soil conditioning. Acta Agraria Debreceniensis (1), 115-119. doi:

DOIL: https://doi.org/10.18380/SZIE.COLUM.2023.10.1.35

| 45


https://doi.org/10.1016/j.dark.2019.100371
https://doi.org/10.1556/0088.2021.00102
https://doi.org/10.15201/hungeobull.66.1.6
https://doi.org/10.15201/hungeobull.66.1.6
https://doi.org/10.1016/j.iswcr.2015.05.002
https://www.fao.org/3/i6583e/i6583e.pdf
https://www.fao.org/3/i6583e/i6583e.pdf
https://doi.org/10.18380/SZIE.COLUM.2023.10.1.35

Columella — Journal of Agricultural and Environmental Sciences Vol. 10. No. 1 (2023)

10.34101/actaagrar/1/3720

Kalra, N., Jain, M., Joshi, H., Choudhary, R., Harit, R., Vatsa, B., ... Kumar, V. (1998). Flyash
as a soil conditioner and fertilizer. Bioresource Technology 64(3), 163-167. doi: 10.1016/S0960-
8524(97)00187-9

Kanianska, R. (2016). Agriculture and Its Impact on Land-Use, Environment, and Ecosys-
tem Services. In A. Almusaed (Ed.), Landscape ecology (chap. 1). Rijeka: IntechOpen. doi:
10.5772/63719

Lal, R., Reicosky, D., & Hanson, J. (2007). Evolution of the plow over 10,000 years and the
rationale for no-till farming. Soil and Tillage Research 93(1), 1-12. doi: 10.1016/j.still.2006.11.004

Looga, J., Jiirgenson, E., Sikk, K., Matveev, E., & Maasikamie, S. (2018). Land fragmentation
and other determinants of agricultural farm productivity: The case of Estonia. Land Use Policy 79(1),
285-292. doi: 10.1016/j.landusepol.2018.08.021

Mwangi, M., & Kariuki, S. (2015). Factors determining adoption of new agricultural technol-
ogy by smallholder farmers in developing countries. Journal of Economics and sustainable develop-
ment 6(5), 208-217.

Qi, J.-Y., Wang, X., Zhao, X., Pu, C., Kan, Z.-R., Li, C., ... Zhang, H.-L. (2019). Temporal
variability of soil organic carbon in paddies during 13-year conservation tillage. Land Degradation
& Development 30(15), 1840-1850. doi: 10.1002/1dr.3384

Robertson, G. P, & Swinton, S. M. (2005). Reconciling agricultural productivity and environ-
mental integrity: a grand challenge for agriculture. Frontiers in Ecology and the Environment 3(1),
38-46. doi: 10.1890/1540-9295(2005)003{$[$}0038:RAPAEI{$]$}2.0.CO;2

Schneider, U. A., & Kumar, P. (2008). Greenhouse Gas Mitigation through Agriculture.
Choices 23(1), 19-23.

Stinner, B. R., & House, G. J. (1990). Arthropods and Other Invertebrates in
Conservation-Tillage Agriculture. Annual Review of Entomology 35(1), 299-318. doi: 10.1146/an-
nurev.en.35.010190.001503

Taylor, D. L., & Miller, W. L. (1978). The Adoption Process and Environmental Innovations.
A Case Study of a Government Project. Rural Sociology 43(1), 634-648.

Turmel, M.-S., Speratti, A., Baudron, F., Verhulst, N., & Govaerts, B. (2015). Crop
residue management and soil health: A systems analysis. Agricultural Systems 134(1), 6-16. doi:
10.1016/j.agsy.2014.05.009

Verhulst, N., Govaerts, B., Verachtert, E., Castellanos-Navarrete, A., Mezzalama, M., Wall,
P. C., ... Sayre, K. D. (2010). Conservation Agriculture, Improving Soil Quality for Sustain-
able Production Systems? In Food security and soil quality (p. 137-208). CRC Press. doi:
10.1201/ebk1439800577-7

Wang, W., Yuan, J., Gao, S., Li, T, Li, Y., Vinay, N., ... Wen, X. (2020). Conservation tillage
enhances crop productivity and decreases soil nitrogen losses in a rainfed agroecosystem of the Loess
Plateau, China. Journal of Cleaner Production 274(1), 122854. doi: 10.1016/j.jclepro.2020.122854

Wilhelm, W. W., Doran, J. W., & Power, J. E. (1986). Corn and Soybean Yield Response to
Crop Residue Management Under No-Tillage Production Systems. Agronomy Journal 78(1), 184-
189. doi: 10.2134/agronj1986.00021962007800010036x

Wilhelm, W. W., Johnson, J. M. F, Karlen, D. L., & Lightle, D. T. (2007). Corn Stover to
Sustain Soil Organic Carbon Further Constrains Biomass Supply. Agronomy Journal 99(6), 1665-
1667. doi: 10.2134/agronj2007.0150

Zsembeli, J., Kovacs, G., Sz6l16si, N., & Gyuricza, C. (2008). Correlations of soil manage-
ment and carbon stock change in soils. In Z. Lehockd, M. Klimekovéa, & W. Sukkel (Eds.), ECOMIT
Proceedings of the 5th International Scientific Conference on Sustainable Farming Systems, Novem-
ber 5-7 (p. 75-80). Piest’any, Slovakia.

Zsembeli, J., Takacs, M., Kovacs, G., & Tuba, G. (2019). A talaj asvanyi-, valamint repce

46 ‘ DOIL: https://doi.org/10.18380/SZIE.COLUM.2023.10.1.35


https://doi.org/10.34101/actaagrar/1/3720
https://doi.org/10.1016/S0960-8524(97)00187-9
https://doi.org/10.1016/S0960-8524(97)00187-9
https://doi.org/10.5772/63719
https://doi.org/10.1016/j.still.2006.11.004
https://doi.org/10.1016/j.landusepol.2018.08.021
https://doi.org/10.1002/ldr.3384
https://doi.org/10.1890/1540-9295(2005)003{$[$}0038:RAPAEI{$]$}2.0.CO;2
https://doi.org/10.1146/annurev.en.35.010190.001503
https://doi.org/10.1146/annurev.en.35.010190.001503
https://doi.org/10.1016/j.agsy.2014.05.009
https://doi.org/10.1201/ebk1439800577-7
https://doi.org/10.1016/j.jclepro.2020.122854
https://doi.org/10.2134/agronj1986.00021962007800010036x
https://doi.org/10.2134/agronj2007.0150
https://doi.org/10.18380/SZIE.COLUM.2023.10.1.35

Columella — Journal of Agricultural and Environmental Sciences Vol. 10. No. 1 (2023)

és napraforgd novényi maradvanyok nitrogéntartalméanak osszefiiggése jellegzetes hazai talajokon.
Agrokémia és Talajtan 68(2), 243-258. doi: 10.1556/0088.2019.00033

DOIL: https://doi.org/10.18380/SZIE.COLUM.2023.10.1.35 47


https://doi.org/10.1556/0088.2019.00033
https://doi.org/10.18380/SZIE.COLUM.2023.10.1.35

Columella — Journal of Agricultural and Environmental Sciences Vol. 10. No. 1 (2023)

48 |





