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EFFECT OF DIFFERENT SUPPLEMENTARY
FEEDING METHODS ON SOME GROWTH
PARAMETERS OF PIGEON NESTLINGS

ARMIN LENGYEL, TIBOR ISTVAN PAP, RUBINA TUNDE SZABO, MARIA KOVACS-WEBER

Hungarian University of Agriculture and Life Sciences, Szent Istvan Campus, Institute of Animal Breeding Sciences,
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ABSTRACT

The aim of our study was to compare different feeding
methods and efficiency of feed supplement liquid from
commercial trade.

The growth and the meat production of nestling hom-
ing pigeons (n=78) was measured in three groups and in
three brooding periods. 3 to 5-year-old couples and their
nestlings were involved in the experiment. In the control
group (d0), couples raised the nestlings in traditional way.
The d1 experimental group was the drenching group, in
the d2 experimental, the feed supplement liquid was
added to drinking water of the couple on day 10, 15,
20 and 25. The birds were weighed at the age of 10, 15,
20, 25 and 30 days. The carcase weight was measured
on day 30.

In the case of brooding periods, there was no significant
different between groups in live weight parameter within
the following dates: brooding 1: 10, 15, 20 days, brood-
ing 2: 10, 15, 20, 25 days, brooding 3: 20, 25, 30 days.
During the brooding 1 and 2 periods, the nestlings of the
d2 groups had significantly higher live weight at the age
of 30 days compare to the control group. During the ear-
ly period (10 and 15 days) of brooding 3, d1 group had
significantly favourable live weight parameter than d2
group. The beneficial effect of feed supplementation was
observed, the d1 and the d2 groups had higher carcase
weight compare to the control group. The d2 group had
the highest carcase percentages compare to the control
and the d1 groups during all three brooding, however
these differences were significant only in the brooding 2.
Based on our results, the direct feeding (drenching) is rec-
ommended, because less attention is given to the older
nestlings by parents.

Keywords: pigeon, feed supplement liquid, rearing
of nestling, drenching

INTRODUCTION

There was a tradition of pigeon keeping and of pigeon
meat consumption in Hungary in the last century.

The homing pigeons have great reproduction parameters
during the whole year, the weight of the four-week-old
nestling is around 380-430 gram.

In the case of pigeon breeding, some special factors need
to be considered. Pigeons can be bred only in pairs. The
female pigeon lays only two eggs, therefore maximum
two nestlings are expected. It is proved that because
of the high energy content of the feed, the feed intake
starts to reduce (Bu, 2015).

There are many roast pigeon farms, therefore the pro-
duction of roast pigeon is the highest in the USA. Pigeon
breeding is started after the 1950's in Europe. France, Ita-
ly and Hungary were the leader in the pigeon production.
Before the change of regime in Hungary, there was a ac-
quirer shall system for meat breed pigeons, then the birds
were exported to west. before the (Biszkup et al. 1976,
Horn et al. 2000, Mackrott 1992, Holdas et al. 1975).
Since then, the production dramatically reduced, there
are only one or two roast pigeon farms and the products
are exported. National meat breed pigeon program has
been started in 2018 in Hungary, it can be the future of
this sector (AWE 2018).

The survive and growth of pigeon nestlings are the most
important parameters in the pigeon breeding. Both
members of the couple are involved in the care of the
nestlings. The nestlings are fed with crop milk (water 84-
87%, protein 13-18%, fat 10-12%, carbohydrate 4-5%)
by their parents during the first four to five days after
hatching. The growth depends on the female for 8-10
days, but because of the next nest, the male pigeon is
also important to raise the nestlings. The growth of the
nestlings is the most intensive during the period of crop
milk feeding, therefore those couples, which can produce
crop milk in long term, are very valuable. The couple sits
on the nestlings until about the 10™ day, and then the
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feathering begins. The most relevant indicator of rearing
ability of couple is the weight of the 28 or 30 days old
nestlings. Selection can be done during these days within
the population (Szlics 1965, Aggrey és Cheng 1992, Me-
leg 2004)

Different factors can affect the meat production. Firstly,
the growth of the nestlings, this parameter depends on
the rearing ability of the parents. Couples that have a
longer laying period and produce only 8-10 eggs per a
year, their nestlings are heavier. The male nestlings have
5-7% more body weight. The number of nestlings can in-
fluence the body weight of them. It is obvious that single
reared pigeons have higher slaughter weight. Important
the slaughter time, the optimal for pigeon is between
28-32 days of age, because weight loss is observed after
the nest leaving and because they learn to feed on their
own (Horn 1981).

Our aim was to investigate the effect of different sup-
plementary feeding methods (drenching nestlings or sup-
plement liquid to drinking water of pigeon couple) on
growth, the live weight and carcass weight of nestlings.

MATERIAL AND METHODS

The investigation was placed in Jaszarokszallas in 2021.
The dovecote was south-facing, 6 m long, 3 m wide, 2
m height, in the attic of outbuilding. The pigeons had
1.5 m?/air space. The couples had one shelf with two
nests.

The males and females were kept separately outside the
breeding season. The body preparation was started 20
days before the couple pairing (Talabér 2003). Three days
after pairing, the pigeons got ascorbic acid into water to
reduce the effect of stress (Kertész 1974).

During the breeding season, breeding performance of
16 racing pigeon (3 to 5-year-old) couples was recorded.
The pairing was between 22-23 February 2021 based on
pairing plan (Rohringer 2011). Three brooding periods
were recorded from every couple. Figure 1 shows four
specimens from the investigation.

Pigeons were divided randomly into three groups: dO,
d1 and d2. In the control group (d0), couples raised the
nestlings in traditional way without supplementation. In
the d1 experimental group, birds got feed supplement by
drenching. In the d2 experimental, the feed supplement

Figure 1: Homing pigeons of the stock (Source: Armin Lengyel)

was added to drinking water of the couple in every five
days. The concentration was the same in the d1 and the
d2 groups.

Ingredients of the fed grain seed mixture was followed:
French corn 10%, yellow corn 18, red sorghum 15%,
white sorghum 8%, wheat 10%, green pea 14%, yellow
pea 10%, sunflower 15%. Table 1 shows the calculated
nutrient content of the fed seed mixture.

Table 1: Nutrient content of feed

AME Nyersfe- Lizin Metionin M+C
hérje

MJ/kg g/kg g/kg g/kg g/kg

13,9555 133,43 7,436 2,775 5,504

Pigeons were given water ad libitum with daily water ex-
change and were restricted fed twice a day (Rohringer
2014).

In the case of d1 method, the feed supplement liquid was
added to the crop of the pigeons by 6 cm infusion tube
and 2 ml syringe. The tube and the syringe were sterilized
in alcoholic antiseptic solution. This procedure can not

Figure 2: Drenched feeding (Source: Armin Lengyel)

harm or make suffer, as the Figure 2 represents.

The feed supplement liquid was prepared prior to each
dosing freshly (16 ml/l) and was added to the birds on
day 10, 15, 20 and 25. The nestlings were weighed at the
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Table 2: Guaranteed content of the supplement (source: recommendation of the supplement on packaging 100 ml)

active ad 1000 ml active ad 1000 ml active ingredient ad 1000 ml active ad 1000 ml
ingredient ingredient ingredient
vit. A 2500000 I.U. lysine 5000 mg serine 900 mg sodium 3000 mg
propionate
vit. D3 500000 I.U.  glutamic acid 3500 mg sodium chloride 5000 mg tirozine 650 mg
vit. E 5000 mg glycine 3000 mg magnesium sulphate 1500 mg tryptophane 600 mg
vit. B1 1000 mg threonine 3000 mg potassium 1000 mg histidine 525 mg
vit. B2 2000 mg methionine 1500 mg manganese sulphonate 600 mg isoleucine 500 mg
vit. B6 2000 mg arginine 1000 mg zink sulphonate 600 mg cysztine 200 mg
vit. B7 2mg phenylalanine 900 mg iron sulphonate 20 mg valin 800 mg
vit. B12 10 mg proline 900 mg vit. K3 1000 mg alanin 750 mg
vit. C 3000 mg

The data were analysed using one-way ANOVA test with Tukey post-hoc tests.

age of 10, 15, 20, 25 and 30 days be-
fore dosing. The slaughter was on day 500 4“‘57 Sx99
30. In the d1 group, the nestlings were 450 4,7 414,1,91 4;4 14' M34.5
given 2 ml drenching liquid before their 400 36336
parents fed them. In the d2 group, the 350 fg“”
couple got thg .supplement liquid ipto g 300
the water ad {/b/tum, the concentration ¥ 250 229 gaq,;z.m
was the same in the two treated groups. *
. 2 200
The couples did not have other water 3 s
resources and had only fresh water from ;)0 a a aa
the next morning. :
The hemavit FORTE MAX multivitamin =
feed supplementation was applied, Ta- ’ 1 .
ble 2 shows the guaranteed nutrient
content. do =dl md2

Figure 4: The live weight of the nestling during the second brooding period
RESULTS AND DISCUSSION (dO: control, d1: drenching, d2: feed supplement was added to drinking water, numbers on
the abscissa: live weight of that days)

In the first 20 days, there was no sig-

500 4w.f8£-1- 9 46,4303 nificant differences in the parameter of
450 a5 428417.5 I 2335 live weight of the nestlings. The benefi-
400 367,955 cial effect of the feed supplementation
350 Gf T i was observed on day 20, 25 and 30,
:3300 " the d1 and the d2 groups had higher
- 33{'435427,2 body weight compare to the .clontrol
z : group. The d1 group had significantly
émo higher live weight value compare to
150 the d0 (p=0,009) and d2 (p=0,027)
o0 4 ja ara aa a b a b groups on the day 25, during the first
50 brooding period (Figure 3). On day 30,
0 the d1 and the d2 groups had signifi-
10 15 20 25 30 cantly better live weight results than the
a0 wdl ma2 control group (d1-d0: p=0,001; d2-dO:

p=0,015).

Figure 3: The live weight of the nestling during the first brooding period Dwmg the second erOdmg perlOd
(dO: control, d1: drenching, d2: feed supplement was added to drinking water, numbers on ~ (Figure 4), b_Oth experimental group
the abscissa: live weight of that days) were better in the parameter of live
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Figure 5: The live weight of the nestling during the third brooding period

(dO: control, d1: drenching, d2: feed supplement was added to drinking water, numbers on

the abscissa: live weight of that days)
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Figure 6: Averages of carcass weight of nestlings slaughtered during the season
(dO: control, d1: drenching, d2: feed supplement was added to drinking water)
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Figure 7: Averages of production percentage of slaughtered nestlings during the three brooding

(d0:control, d1:drenching, d2: feed supplement was added to drinking water)

weight than control groups on day 20,
25 and 30. However, this difference
was significant only between d1 and
dO groups on day 30 (p=0,0477).

The results of the third brooding
showed different trend (Figure 5). Ini-
tially, there were significant differences
(day 10: d1-d2: p=0.019; day 15: dO-
d2: p=0.022 and d1-d2: p=0.007), but
later these differences had been elimi-
nated. However, d1 and d2 groups had
more favourable results than control
group.

In the case of all three brooding, the
results of live weight on day 30 were
lower than the results on day 25. At
this time the pigeon couples had been
participated in the care of the new
nestlings, so the elder nestlings got
lower amount of feed. After the nest-
lings had left the nest, the daily rate of
movement raised also.

On the day of slaughter, the nestlings
of d1 group weighted 15-23 grams
more, d2 group weighted 7-16 grams
than d0 group. The volume of standard
deviation was major in the d2 group.
These results could be relevant, if in-
tensive roast pigeons are produced and
the couples raise nestlings through 12
months. The nestlings of d1 group had
more uniform live weight.

The carcase weight results are connect-
ed with live weight trends (Figure 6).
The average carcase weight was 278-
283 gram is the dO group. This param-
eter was 287-292 gram is the d2 group
with major standard deviation volume.
In the case of the first brooding, signifi-
cant difference was found between d0
and d1 groups (p<0.001) and between
d0 and d2 groups (p<0.0159). There
was significant difference between d0
and d1 groups (p<0.0477) during the
second brooding. There was no signifi-
cant difference during the last brood-
ing.

In the case of slaughtered production
percentage, the d2 group had the
highest value during all of the three
brooding period (Figure 7). Significant
difference was detected between dO
and d2 groups in the period of the sec-
ond brooding (p<0.0357).
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CONCLUSIONS

Our results were demonstrated that the feed supplemen-
tation had positive impact on the body weight gain of the
nestlings. The nestlings of d1 and d2 groups had higher
live weight at the time of separation from the nest.

In the case of racing and breeding pigeons, homogenous
live weight can be attained by d1 and d2 technologies.
Therefore, more stable body and better performance can
be expected.

The applied technologies have advantages and disadvan-
tages.

These can be conclude based on our results of d1 tech-
nology:

Advantages:

e Higher slaughter weight

e The growth of the nestlings is dynamic

e The body will be more stable and can tolerate stress
Disadvantages:

e Extra work is needed

e |t requires precise administration

e Strict animal health guidelines must be followed

These can be conclude based on our results of d2 tech-
nology:

Advantages:

e Higher slaughter weight compares to d0 technology

e Easy to apply and track

Disadvantage:

e Large live weight difference can be shown between
nestlings in the same nest

Further goal is to detect the perfect dose which can max-
imise the body weight gain.

Economic calculation is required to get information about
drenching technology, because of need of extra work.
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AGRICULTURE AND THE CLIMATE CHANGE

ZSOLT VIGH' - ATTILA RAKOCzZI?

tural Engineer Department

ABSTRACT

This paper investigates the question of climate change.
Does it exist in the nearby areas of my hometown? Is
there actual proof concerning the phenomenon or is it
just an excuse of human negligence? | seek to provide
proof about its actual, valid existence in the area with
the help of local farmers (5+1) through interviews (20-40
minutes long, due to dialect differences no transcription
was made) and records going back 20 years. After show-
casing the gathered evidence from these sources, that
proves my thesis correct, the effects of climate change
are real and noticeable, | would highlight what types of
actions the farmers performed or tried to do to minimal-
ise or mitigate the damage caused by this change. Fol-
lowing that | would propose some suggestions for con-
cerned farmers, how they could also fight back against
the problems caused by these changes before | finish this

paper.

keywords: Agriculture, climate change, weather,
season drought, flood, temperature, modernisa-
tion, irrigation

INTRODUCTION

Nowadays, the debate about the reality of global climate
change is a regularly renewed topic with increasingly con-
vincing arguments that it is a process that humanity must
take seriously. A series of scientific researches are proving
that the planet’s climate is becoming more extreme, that
the Earth is warming, and that the water and atmosphere
are changing. This is evidenced by the fact that, from an
economic point of view, the famous Stern Review (Stern
2006) already considers this factor to be the biggest risk
in the world economy, and estimates that the damage
caused by climate change could reach 20% of global gross
domestic product. I'd also like to mention the recent report
issued by the International Panel on Climate Change called
.Sixth Assessment Report, Climate Change 2021: The
Physical Science Basis”, that issued a red alert. Meaning if

" Hungarian University of Agricultural and Life Sciences, Institute of Environmental Sciences, Rural Development Agricul-
2Hungarian University of Agricultural and Life Sciences, Institute of Sustainable Development and Farming

Corresponding author: Attila Rakoczi, email: rakoczi.attila@uni-mate.hu

we do not perform actions against this phenomenon, then
we will reach the point of no return.

Climate change is also having an increasing impact on
the crop and livestock sectors. Climate change has dif-
ferent effects on different sectors. For some sectors, the
impact is minimal (closed systems, mushroom farms), but
it is certain that crops grown on arable land and livestock
sectors in more informal farming (preferably in their natu-
ral habitat) are the most vulnerable parts of agriculture.
The more the grower relies on external climatic factors,
the more the farmer is affected by the negative effects of
global warming. In view of the above-mentioned infor-
mation, my article set the following goals:

- whether the farmers surveyed are actually aware of the
effects of climate change

- if so, which aspects of climate change directly and in-
directly affect the farms on the land of the deer and the
surrounding area,

- whether these factors have led to a real change in the
weather locally in recent years,

- which are the most exposed agricultural sectors, what
technological changes and modernization activities farm-
ers use to alleviate and eliminate the existing problems.

MATERIAL AND METHODS

| collected the data for my research in Békés county. The
county is located in the Southern Great Plain region of
Hungary, its seat is Békéscsaba. It has an area of 5631.05
km?, 9 districts (Békéscsaba, Békés, Szeghalom, Gy-
omaendréd, Szarvas, Oroshdza, Mezdkovacshaza, Gy-
ula, Sarkad) in which there are 75 settlements (1 county
town and 21 other cities) according to Central Statistic
Office surveys in 2018 about 338025 people live in Békés
county with an average population density of 66.8 peo-
ple / km? (KSH 2013, KSH 2018) Békés county is located
in the Great Plain, its area is flat. The plain between the
Kords-Maros and the Koros-Berettyd region is almost
perfect. The altitude of the county fluctuates around 81-
106 meters above sea level. The area of the county is
covered with a thick layer of sandy-loess sediment. The
most significant mineral treasure of the county is natural
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gas. The continuity of the plain is divided by the relatively
dense river network. The county has 8 rivers by number:
the Koros (Fehér, Fekete -, Kett8s -, Sebes - and Harmas-
Koros), Berettyd, Széraz-ér, Hortobagy-Berettyd. (KSH
2013, KSH 2018)

During my data collection, | first had to collect data, to
this end | contacted local farmers who met the criteria
agreed upon in advance (both small and large scale farm-
ers, young and old) and began to inquire about their
willingness to provide data on the following information
back 20 years to determine if the data was available. This
may be a sign that there has been some change in its
agrotechnics and that this may be due to climate change.
The data examined are the species of crop spread on their
land, the type of crop, the size of the cultivated area,
the method of soil preparation and the method of stock
management during sowing, nutrient replenishment,
harvest in tonnes / hectare, stubble cultivation and de-
scription of cases of vis major.

The farm where the research was conducted is a modern
small-scale primary producer farm located next to Nagyszé-
nas (formerly a sole proprietorship, but it ceased to exist in
2020), the land is 100 hectares large and is maintained by
a family with the help of occasional auxiliary work (they do
not deal with animal husbandry, the farm also possesses a
number of machines: two tractors, one combine, sprayer,
precision seeder, two chemicalizers (small and large), com-
bine adapters, trailers, cultivator, plow, disc). The arable
land is located on the border where the clayey loam mead-
ow soils typical of the northern part of the county and the
southern chernozem soils meet so the golden crown value
of the land fluctuates between about 28-40. It should be
noted that farmers in the area have also been struggling
with inland water problems recently.

In the second phase of my research, | conducted semi-
structured interviews in March 2021 (5+1 with the owner
of the researched farm concerning the previously provided
data). The interviews were also audio-recorded using a
dictaphone for later processing. They range in length from
20 to 60 minutes. A literal transcript of the interviews was
not made. | based the interview on the methodology de-
scribed in the book made by Heltai and Tarjani (Heltai és
Tarjani 1999). The completed interviews were subjected to
quantitative evaluation and content analysis based on the
methodological suggestions of Babbie (2003) and Newing
(2011). The data of the interviews with the farmers con-
cerned are illustrated in the table below:

Surename Age Profession

Mihaly 77 Primary producer
Pal 67 Primary producer/ Primary Family Farm
pPal 76 Family maintaned Limited company.
Tibor 47 Primary producer/Site manager
Zsombor 41 Family maintaned Limited company.

RESULTS

Examining the data of the researched farm, it can be seen
that the farmer also carried out deep plowing and plow-
ing (initially admitted in an interview that he was only
medium deep) and dialing the land for several years. Dur-
ing the interview, | asked about this and said that the first
goal was to repair the damage (trampling) caused by the
newly procured tanker for applying the basic slurry, but
later the changing climate also made it necessary to carry
out this work. In addition, the shift in the sowing dates of
the crops grown in the last few years is further evidence
of the changing weather in the areas. The perception of
the phenomenon of climate change by the farmer can be
established. | would like to highlight the following words
from the interview to further illustrate this (please note,
that the original language of the interviews was Hungar-
ian and the interviewed farmers mostly spoke with dia-
lects).

“... In terms of precipitation and weather change, the
length of rainless and rainy periods has increased, as |
said a loosened area is much better able to withstand
suddenly large amounts of rainfall,... .. but this also
brings with it the fact that it did not coincide last year,
rainless period and deep loosening time, last year was
also a problem that summer, late summer, second half of
summer, early autumn period which would be suitable,
but during this period a huge amount of rainfall fell ......
”... .. last year there was a about extremely low rainfall
period, where according to our own measurements 150
mm fell in the first 5 months, then 600 mm in the other
months, it was a serious problem plus there was so much
moisture in the soil for those sown in the spring, ....... "/
Lénart, age 40/

Even if this is not fully perceptible in the text format, the
farmers were noticeably proud of their farms during the
interviews (body language, emphasis). They felt that they
have years of experience, they actually know the lands
they cultivate, their economy is important to them. It was
noticable in the interviews, that the most outstanding
problems are considered by farmers to be the distribution
of precipitation and the capriciousness of the dry, rainy
period. Other minor problems (milder winters, increased
frequency of inland water) are also causing damage to
farms.

“... .Or the rain falls at the same time, or there is a long
drought... the plants suffer so much in this black prickly
ground.... like in the old days when there was snow, it is
not covered for winter rest, the autumn sowings are not
covered very often or only sparingly... it can’t even be
used as feed ”/ Mihaly, age 77 /

“... there was a case or three years ago that we watered
15mm on the corn, got 25 then the next day, then 50
and stopped the water... we also pumped the water but
it could not withstand the amount... they are extreme
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enough (the temperature), now, for example, there was
no winter (cold) in winter, the external water pipes did
not freeze, we did not drain the water for the first time. ..
then when the heat wave and atmospheric drought oc-
cur...a continuous warming is felt , even if we dig the
upper soil to the already dry "/ Pal, age 67 /

In addition, it should be noted that three of the five sub-
jects took conscious action to counteract the processes
of climate change and two tried but did not have a real
opportunity to do so, inhibited by some external human
or natural factor (land position in the county, lack of ma-
terial background, surrounding farmers negative attitude
towards irrigation) in its implementation, but at least in
such cases he at least tried to implement them. Further-
more, it is important that for the most part, irrigation, the
modernization of farms and the cooperation of farmers
working in the surrounding areas were seen as a solution
to the problems caused by climate change.

“... It can only be prevented by having such a small hec-
tare of land that there must be contact with those around
me or those near me, because if one does not hold back,
the damage usually passes to the other board... irrigation
is not possible because there are no canals nearby, there
are actually only drainage ditches, drainage canals that
bring inland water, such that it is not possible to irrigate
it. ”/ Mihaly, age 77/

... Although there is irrigation equipment, it doesn’t
matter, if they (the canals) don’t give water, we always
sow on March 5th, we would irrigate already in early
April, but the canals only open canals in early May... we
can only water ourselves with groundwater”/ Pal, age 67/

DISCUSSION

It can be no longer said that climate change does not ex-
ist. Its effects are noticeable in the area and they are the
cause of major detriments for the local farmers. Those
who work in the agriculture sector must learn how to
fight back against this phenomenon, and work together
with others to mitigate or reverse the already existing
problems if they wish to see their lands flourish and thrive
in these changing times.

CONCLUSIONS

The main goal of my hypothesis was that climate change
is real, it can be really perceived by farmers in the area
surrounding Szarvas, a real phenomenon, not only a rea-
son without basis for hiding human errors in farms, but
also a real problem what is perceived by the interviewees,
it causes actual damage to agriculture.

My hypothesis was confirmed, the interviews with farm-
ers and the data of the researched farm confirmed that

they perceive the phenomenon of climate change in their
own production and everyday life. They are also aware of
its potential for future catastrophes and to reverse these
harmful processes of climate change and prevent further
deterioration, the farmers actively work (or at least at-
tempt to do so) against the damages with various meth-
ods (irrigation, modernisation).

For the future the precision economy (site-specific, Global
Positioning System-based, Information Technology -as-
sisted crop production system, in which knowledge of
spatially changing soil properties and site conditions,
adapting to the needs of the cultivated plant, processing
and taking into account Geographic Information System
data, In addition to site-specific agrotechnical interven-
tions required by crops to ensure sustainability, protect
the environment and arable land, and be profitable.)
might be a great help, but farmers have other options
to address the challenges posed by a changing climate.
Many of the practices typically associated with sustain-
able agriculture can help increase the resilience of agri-
cultural systems to the effects of climate change, such
as diversifying crop rotations, integrating livestock with
crop production systems, improving soil quality, minimiz-
ing off-farm flows of nutrients and pesticides; cultivation
of plants and hybrids that are more resistant to climate,
tolerant of extreme climate change.

Returning to the other big problem, which, in addition to
human factors, is the main cause of farmers problems, is
the lack of capital to invest. The most appropriate help
in this problem is provided by the tenders issued by the
state.
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ABSTRACT

With the recent face of climate change and the increase
in the world's population feeding the entire world has be-
come a challenge. The natural resources used in food pro-
duction are depleting due to the selected agrotechnology
by farmers. Therefore, there is a need to select appropri-
ate technologies, and the environmental consciousness
of farmers is of importance. Data collection was by use of
guestionnairres developed on the base a novel idea called
TALA method involving 106 randomly selected farmers.
The data were analyzed through the simple statistical
method to calculate frequencies and percentages. The re-
sult of the description analysis led to the conclusion that
the majority of farmers are more economic than environ-
mentally conscious. The study indicated that availability
of cheaper alternatives, costs involved, profits, and lack
of interests are some of the main factors that influence
farmers choice of agrotechnological elements.

keywords: environmental consciousness, economic
consciousness, agrotechnology

INTRODUCTION

The study of Weersink - Fulton (2020) showed that farm-
ers adopt new sustainable technology to increase pro-
duction and stay in business, and if the benefits derived
from a certain technology are perceived by the farmers to
be in the far future they are less likely to adopt it (Nowak
1992). Accessibility to credit is another element that de-
termines farmers' adoption of technology. (Havens - Flinn
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1975) concluded that a farmer is likely to adopt a tech-
nology when he/she has access to credit but less likely if
the technology is not available or are denied access to
it. However, if a farmer has higher debt they tend to be
involved in activities that are less costly as compared to
costly conservation practices (Osgood 1986). The incen-
tive also facilitates the adoption of technologies (Galla-
gher - Muehlegger 2011), farmers who receive incentives
for input and output like tax waivers will tend to adopt
technology easily. Through incentives, they can be able
to finance and expand their operations to maximize the
profit potentials.

However, some studies have questioned the assumptions
that farmers are more economic-oriented than environ-
mentally conscious.Some profitable technologies are not
adopted by farmers (Neill - Lee 2001), and a growing
number of farmers now are becoming environmentally
conscious (Lokhorst - Dijk 2011). However, environmen-
tal-conscious farmers were the most risk-averse and they
will ensure a reduction in risk before they could adopt
agrotechnology, some are knowledgeable about the
harmful effects of their selected agrotechnological el-
ements, but the thought of them making profits from
these practices makes them ignore the negative impacts
on the environment (Arisoy - Ataseven 2017).

Jasz-Nagykun-Szolnok (JNS) is a county in Hungary with
many agricultural fields of both large farm owners and
small-scale hobby gardeners who face some challenges
in adapting to climate change to optimize their field pro-
duction capacity and maintenance of sustainable crop
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production. The region faces various environmental chal-
lenges ranging from secondary salinization, methods of
soil cultivation to fertilizers being used of which all have
an impact on the environment. The objective of the study
was to evaluate the environmental and economic con-
sciousness (EEC) of farmers of JNS county in the selection
of agrotechnology.

MATERIAL AND METHODS

We elaborated a new technique of data collection called
TALA method. TALA is based on our idea that we should
share useful information on the most up-to-date scien-
tific results that can be used by the agricultural practice.
TALA includes a data collection technique with the princi-
ple of ‘Teaching by Asking question and Learning by An-
swering (TALA). Therefore, the application of this method
is not only collecting information from farmers but also
involves the transfer of knowledge to farmers. The data
collected was aimed to encourage environmental aware-
ness among farmers and emphasized the appropriate
agrotechnology selection among farmers.

The MATE Research Institute of Karcag (RIK) has the main
goal to develop region-specific agriculture accommodat-
ing to its environment since 1947. The researchers of
the institute are working on the harmonization of the
agricultural practice and research based on the informa-
tion given by the local farmers. One of the elements of
this harmonization is the TALA questionnaire providing
up-to-date and relevant information for the benefit of
both sides. The TALA questionnaire consisted of three
soil management-related topics including statements of
the environmental and economic consciousness of them

tional to reduced tillage in the near future? If yes, why?
If not, why not?

EEC in soil conditioning

According to Zsembeli et al. (2019), after 6 years of soil
conditioning, the soil depth with favourable physical,
chemical and biological status increased by 10 cm in a
meadow chernozem soil. From economic point of view,
it was found that one third of the autumn basic fertilizer
can be saved without yield depression. The cost of soil
conditioning per hectare is about 25-30 thousand HUF
per year. The relevant 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?

EEC in compost application

According to Tuba et al. (2019), the basic autumn fertilizers
can be replaced with compost without yield depression. In
addition, the organic matter and lime content of compost
significantly improves soil cultivability, reduces soil acidity,
and provides nutrients for the crops for several years. The
cost of using compost per hectare is about 50,000 HUF per
year, or 100,000 HUF every three years. The relevant ques-
tion in the questionnaire: Do you plan to use compost in
your area in the near future? If yes, why? If not, why not?

RESULTS

We received 106 responses in the issues of soil cultivation
and soil conditioning, while 104 responses in the issue
of compost application, respectively. The responses to
the question if the farmers would consider changing the
management system of their cropland from conventional
to reduce tillage are shown in Fig. 7.

and also the relevant questions on the
plan of the farmers if they want to ap-
ply them in the near future. 70

60

EEC in soil cultivation 0
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ber of tillage operations, there is a 30-
50% decrease in fuel consumption and
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hand, shifting to reduced tillage from
conventional probably needs the pur-
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guestion in the questionnaire: Do you
consider changing the management
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Figure 1: Responses of farmers to the question in the soil cultivation issue
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The descriptive analysis revealed that among the inter-
viewed farmers 36% would consider changing the man-
agement system of their crops from conventional to re-
duced tillage, while 64% would not. The study shows
out of the 36% that would consider change, 68% was
due to the positive experiences they 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 consider under
subsidy and 3% stated their belief on positive economic
impact as being the reason for wanting to change to re-
duced tillage. Out of the 64% that would not consider
changing their management practices, 74% said no due

to the requirement of changing the machinery and insuf-
ficient land, 15% due to high soil compaction, 10% said
no due to their age and lack of interest, and 1% would
not consider due to plant protection problems.

The responses to the question if the farmers would con-
sider applying soil conditioning are shown in Fig. 2.
The result of the analysis indicated that 52% of respon-
dent farmers would consider applying the soil conditioner
on their farm in the future, while 48% would not. Out of
the 52% who would consider applying soil conditioner,
55% were already applying and they have a positive ex-
perience, 22% would consider but on small-scale, 16%
believe in its positive environmental

70
60

impact, 5% would consider applying
because it increases yield and its cost-
efficient and 2% gave no explanation.
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°§’ 40 who would not consider applying soil
§ 30 conditioner, 37% had no interest, 29%
% 5 considered soil conditioner too expen-
L . . .
g 10 I I sive, 18% preferred applying organic
z 1 1 manure instead, 14% had no informa-
E g 5 2 8 £ 3 Z £ 8 tion regarding soil conditioner and 2%
5} R3] 2 G 151 = @ 3 S s . .
= 2 3 &, S |& ¢ £ ©° = did not explain.
= o 3 =1 . .
5. 3 : 22 5 ° E “ & s The responses to the question if the
5 e P ) =2 - = . .
o ;; g 2 g2 2 o B 2 2 farmers would consider applying com-
g=] o = = 15 e~ . .
g g 2 &°® A 3 g - z post are shown in fig. 3.
S k) < I % = )
= g & 2 = £ © Zz
B = & < 3 @
S £
§ = < 48% of the respondent farmers would
y < N consider applying compost on their
€s 0o . .
farms, while 52% would not consider
it. Out of 48% that would consider
Figure 2: Responses of farmers to the question in the soil conditioning issue compost application, 24% is due to
the positive experience as they are al-
ready applying it, 12% are ready to ap-
70 ply on small-scale and 4% did not give
60 any explanation. Out of the 52% of the
.50 YES NO respondents who would not consider
I3 . .
£ 40 applying compost to their farm, 37%
30 had no interest, 24% did not give any
S . .
s 20 explanation, 18% consider compost
§ 10 I l application too expensive, 15% said
“ 2. i . no due to difficulties in purchasing and
=} 5 o =] = = [ I = . .
E 2 El £ g £ 2 B £ applying, while 6% prefer to apply or-
B! @ 7] = =} . .
g g, 3 5 & 2 2 g £ ganic manure instead.
E 5 5 g B g £ g g &
2 £E z s g <& g 5 5
5% 2% = 2 £ g3 s = E
o g g2 Z £ S o E s 2 DISCUSSION
£E 8 2 B g g% 5 z E
g, E Z 5 g 2 % z s
[ 51 o =l .
o < & g g & 8 “ Greater number of the respondents in-
- > . .
3 = dicated that they would not consider
v < N changing their crop management sys-
€s o

tems from conventional to reduced till-
age due to the requirement in changing

Figure 3: Responses of farmers to the question in the compost application issue

of machinery and insufficient land due
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to fragmentations, problems of soil compaction, and oth-
ers were due to old age in addition to lack of interest lack
of interest. However, some of the respondents indicated
that they would consider changing due to the positive
experiences while some stated that they would only con-
sider reduced tillage under subsidies. A significant num-
ber of the respondents indicated that they would con-
sider applying soil conditioner on their farms. However,
they displayed a level of doubt as some say they would
only try applying soil conditioner on small-scale, but the
majority pointed out increased yield, cost efficiency, and
positive experiences from using soil conditioner as a rea-
son to adopt. While a significant number of respondents
indicated that cost, availability of alternatives, lack of in-
terest, and lack of information being their main factors
for not considering applying the soil conditioner. The ma-
jority of the farmers stated that they would not consider
applying compost to their farms due to the availability of
cheaper alternatives like organic manure, high cost in-
volved, purchasing and application difficulties, and lack
of interest. Others stated that they would only consider
it only on small scale and a few numbers stated positive
experiences as being the reason for considering the ap-
plication of compost on their farms.

CONCLUSIONS

Based on the results of the analysis, our expectation was
proven to be right, that a larger number of the farmers
are more economic than environmental conscious, as the
result of the study showed that the majority are aware of
the environmental impacts of these elements of soil man-
agement. The availability of cheaper alternatives, costs,
profits, and lack of interest as being factors that influence
farmers’ decisions in the selection of agrotechnological
elements. Even those who consider changing to environ-
ment-friendly technologies stated that they would only
try the agro-technologies under subsidies and on small
scale due to the high cost involved.
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ABSTRACT

The National Food Chain Safety Office (NEBIH) in con-
sortium with the Hungarian University of Agriculture and
Life Sciences (MATE) submitted a winning competition to
the National Institute of Agricultural Technology for the
development of Agrotechnology National Laboratory in
2020. In the Laboratory establishment the SoilWeb pro-
ject will be implemented by having main objective of cre-
ating a central pedological database. Nowadays there is
a great demand for up-to-date soil information nationally
and internationally. These can not be met by the exclu-
sive use of traditional laboratory analytical (wet chemical)
methods. The laboratory test practice of the Hungarian
soil labs lack spectroscopic (dry chemical) methodology
that enables the cost- and time-efficient and environ-
mentally friendly determination of soil properties.

Due to the 150-year-old Hungarian soil conservation tra-
dition more than 200.000 soil tests are carried out an-
nualy. But this huge asset is not utilised. And the hetero-
geneity of current soil testing methods can not measure
correctly the changes in soil parameters. The develop-
ment of harmonised soil tests is important not only for
environmental sustainability but also for the competitive-
ness of agricultural production and for objective meas-
urement methods that can measure the environmental
impact of the use of EU subsidies.

Development of a central IT system will be suitable for
automatic collection, quality control and database inte-
gration of data generated by the soil laboratories.

The SoilWeb is an integral part of the European Green
Deal, the European Union’s Biodiversity Strategy, the
From farmer to - Consumer Strategy and the sustainabil-
ity goals for sustainable agriculture and food production
under the Common Agricultural Policy. The frame of re-

search is proposed by FAO Global Soil Partnership and
based on experience of soil information systems LUCAS
and AFSIS.

Materials are archived soil samples from the Soil Infor-
mation and Monitoring (TIM) System and will be exam-
ined by mid-infrared spectroscopy. Calibration of spectral
data will be performed in the TIM with reference data
of wet chemical methods. Physical, chemical paramaters
and plant nutrients will be utilized. Statistical relationship
between soil properties and soil spectral properties will
be developed. Predictive models are based on MIR and
VIS-NIR spectrometric methods. By completing the pro-
ject, a quality control based on algorithms and machine
learning complex database will be developed.

The data will be shared for FAO Soil Laboratory Network
(GLOSOLAN).

The information stored in the web application can be
used by public bodies, authorities, research centers, uni-
versities, and consultants.

INTRODUCTION

In 2020 the National Office for Research and Innovation
announced a competition entitled “Establishment of a
National Laboratory 2020", in the framework of which
the National Food Chain Safety Office (hereinafter: NEBIH)
in consortium with the Hungarian University of Agricul-
ture and Life Sciences (hereinafter: MATE) submitted a
winning competition to the National Institute of Agricul-
tural Technology for the development of Agrotechnology
National Laboratory. The NEBIH as the background in-
stitution of the Ministry of Agriculture, oversees compli-
ance with food chain security rules, fights against food
counterfeiting and promotes reliable food production.
The Office considers it of paramount importance that it
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meets the expectations of the Hungarian population at
all times, in addition to its professional interests. It does
this with its constantly evolving laboratory network and
knowledge base of professionals with diverse expertise.
The mission of the Office is to implement the objectives
set out in the Food Chain Security Strategy developed
in 2014, in which - for the first time at the international
level - the first member of the food chain is defined as
arable land. The main goal of NEBIH's Directorate of Plant
Protection Soil Conservation and Agri-Environment is to
bring the cultivation and nutrient management habits of
farmers and the innovations and technological develop-
ments achieved in the agricultural science sector closer
together. In addition to the work of the soil conservation
authority, the performance of prevention tasks is becom-
ing more and more important every year. An unparalleled
possibility is that the SoilWeb project will be implement-
ed within the framework of the establishment of the
Agrotechnology National Laboratory, the main objective
of which is to create a central pedological database. The
Ministry of Agriculture and the Ministry of Innovation
and Technology play a coordinating role in the develop-
ment of the pedological database, in cooperation with
the National Food Chain Safety Office, the Agricultural
Economics Research Institute, the National Chamber of
Agriculture the Hungarian University of Agriculture and
Life Sciences (MATE) and the Hungarian State Treasury
with the Earth Observation Operatianal Center.

RESEARCH PROBLEM

Nowadays, there is a great demand for adequate quality
and quantity of up-to-date soil information nationally and
internationally. This increased need for soil information

cannot be effectively met by the exclusive use of tradi-
tional laboratory analytical (wet chemical) methods. The
laboratory test practice of the Hungarian soil labs lack a
spectroscopic (dry chemical) methodology that enables
the cost- and time-efficient and environmentally friendly
determination of the properties of the soils influencing
the fertility and environmental functions of the soil. The
methodology used as a spectroscopic, mobile soil labora-
tory for the in situ estimation of soil parameters is lacking
in the field soil sampling practice.

Soil is critical for the survival of life and the preservation
of a livable environment. Its functions are often impaired
for natural or anthropogenic reasons, and soils are de-
graded due to various degradation processes. Much of
the development of soil degradation processes can be
prevented, and much of it can be reduced and improved.
In order to understand the processes and tendencies,
studies are needed to get to know the condition of the
soils, which provide a good basis for reasonable inter-
vention. Due to the 150-year-old Hungarian soil protec-
tion tradition and the extensive legal system, more than
200.000 soil tests are carried out in Hungary every year.
However, this huge asset is not collected or not utilised.
The problem is that due to the heterogeneity of current
soil testing methods, changes in soil parameters cannot
be measured correctly. At national level, the effects of
environmental change (eg climate change) and agro-
technological interventions cannot be objectively exam-
ined. This hampers the development and deployment of
modern nutrient management services and forecasting
systems.

The development of soil tests is important not only for
environmental sustainability but also for the competitive-
ness of agricultural production.

Strategycal driving forces
» Arable land conservation
* Digital Agricultural Strategy
* EU support conditions

Social environment
*  Motivation is primarily an
obligation
* Spread of precision farming

Soil as an

environmental element
(Conditionally renewable
resource; impact on drinking
waler, food safety, air quality,
climaie change)

Economical environment
* Soil tests related to
authority procedure

* Nitrate regulation

Technologycal environment
* Technological environment
of data services: WebGN?*,
Nitrate database

Figure 1: Problems and drivers
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The development of Hungarian agriculture is largely sup-
ported by the cultivated land and livestock and invest-
ment subsidies of the European Union. The European
Union’s ambition is to link aid to environmental perfor-
mance. Therefore, there is a need for objective measure-
ment methods that can measure the environmental im-
pact of the use of subsidies.

RESEARCH HYPOTHESIS

The increased demand for soil information can be incor-
porated into the Hungarian soil laboratory practice as
an effective complement to wet chemistry procedures.
Nutrient management planning based on a research da-
tabase is a more environmentally friendly solution for the
soil load and a more cost-effective solution for farmers
than a traditional nutrient management plan. Presuma-
bly, the impact of climate change will be more objectively
measurable by projecing overlays of soil quality parame-
ters and time-series GIS data on agricultural damage mit-
igation. Proof of environmental performance supported
by soil survey data demonstrates the use of EU funds.

PURPOSE OF RESEARCH

Development of a central IT system suitable for the auto-
matic collection, quality control and database integration
of data generated in Hungarian soil laboratories. With
this, a time series database covering the agricultural and
forestry areas of Hungary can be developed. A research
infrastructure containing the quality parameters of Hun-
garian soils will be created in a time-series and georefer-
enced way (National Soil Database = National Soil Labo-
ratory).

By the implementation of the project, a national soil con-
servation knowledge center will be established, which
will be in active contact with all soil laboratories, uni-
versities and research centers using the database. The
knowledge center can participate in research topics both
nationally and internationally.

The aim is to provide state actors with quality data that

Unused data
assets

Environmental

and economic
justification of

sound = Need for
management ¥

a central

IT system

Figure 2: SoilWeb

will enable the development of the service legs discussed
in the DAS.

Other goals are to create a reference collection of soil
research methodologies for standardized studies, to cor-
relate the georeferenced quality parameters of soils and
agricultural damage mitigation (inland water, drought)
data in order to map the effects of climate change. Dur-
ing the development, several result products are created
to produce data filtering and validation processes that
allow data quality control. In addition, the quality assur-
ance of accredited laboratories will be possible, also on
the basis of time series and location-based information.
The various information stored in the web application
can also be used by public bodies, authorities, research
centers, university, private and corporate consultants.

LITERATURE REVIEW

In recent years, it has become necessary not only in
domestic politics but also in the international arena to
preserve the quality of soils, maintain biodiversity, re-
duce greenhouse gas emissions, and produce healthy
food. As a result, directives, strategies and action plans
in the fields of environment, nature conservation and
agriculture set out effective measures for soil conserva-
tion. The SoilWeb project joins the objectives in several
places.

The Hungarian Digital Agricultural Strategy (DAS) ad-
dresses, among other things, the needs for soil data and
the significant data assets available. The DAS formulates
the establishment of the soil conservation advisory sys-
tem and the digital soil science database as separate
measures.

The main results expected from the implementation of
the measure are the following:

e establishment of a soil conservation advisory system,

¢ an automated advisory system and web application re-
lated to administrative data provision,

e decreasing nitrate load,

e decreasing under-fertilization,

e decreasing GHG emissions,

e increasing fertilization efficiency,

e increasing cost efficiency

The measure in the DAS emphasizes that the system
should not impose additional administrative burdens on
either the producer or the laboratories, as it is based on
an automated data collection process from the soil sam-
ples provided by the producers and the exact location and
verification information in the laboratories. the resulting
georeferenced soil survey data is automatically transmit-
ted to a central state soil science repository, which can be
the basis for additional services.

The SoilWeb is an integral part of the European Green
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Deal, including the European Union’s Biodiversity Strat-
egy, the From Farmer to - Consumer Strategy and the
sustainability goals for sustainable agriculture and food
production under the Common Agricultural Policy (CAP).
The CAP in the period 2021-2027 focuses on the issue
of the sustainability of natural resources.Until now, there
have been several support programs (agro-ecological
management) that have also addressed the issue of soil
management. The extent and territorial scope of these
are expected to increase, the data provision, monitoring
and evaluation requirements specific to European Agri-
cultural Fund for Rural Development (EAFRD) resources
will also apply to area based support, and environmental
expectations will be strengthened. For this reason, the
Hungarian public administration must develop solutions
that enable the collection and analysis of the significant
amount of data required to meet the data provision and
monitoring requirements related to the environmental
performance of subsidies.

The mission of the Food Chain Security Strategy, adopted
by the government in 2013, is to improve food chain se-
curity by identifying health and economic hazards in the
food chain and reducing their risks. There are two main
ways to reduce risk, which are also the two pillars of the
strategy.

By managing risks directly, that is, by effective regulatory
risk mitigation, we can have an impact on food chain se-
curity in the short term, while the way to achieve longer
but deeper changes is to facilitate the flow of data, infor-
mation and knowledge, increase the level of knowledge
of actors, organization.

The development of the database could contribute to the
strategic direction ‘Restoring European Ecosystems and
Biodiversity and Managing Sustainable Natural Resourc-
es’ set out in the Horizon Europe Strategic Plan 2021-
2024.

Furthermore, the data collected in the SoilWeb can be in-
tegrated into the National Directorate General for Disas-
ter Management GIS risk assessment system, with which
the results of soil contaminant testing can be evaluated
together with the professional layers of other fields. Once
data integration is complete, data will be shared inter-
nationally, for which the FAO Soil Laboratory Network
(GLOSOLAN) is an appropriate platform. The domestic
coordinator of GLOSOLAN is the Soil Conservation Labo-
ratory of NEBIH located in Velence.

MATERIAL AND METHODS

e parameters, location identification, methodology

The research is framed by the structure proposed by
GLOSOLAN, one of the main technical networks of the
FAO Global Soil Partnership (GSP). GLOSOLAN's goal is
to establish the harmonization of soil analytical tests and
data nationally and internationally at the global level.

GLOSOLAN plays a major role in the reliability and com-
parability of data generated by soil laboratories in differ-
ent countries, projects, or even within countries. This is
a prerequisite for decision-making procedures that also
affect soils, based on facts and figures, thus supporting
sustainable land use.

Another pillar of GLOSOLAN is the integration of spec
troscopic methods in soil sampling and analysis as an
effective complement or even alternative to traditional
laboratory analysis methods. During the project, the
recommendations of the GLOSOLAN soil spectroscopy
working group will be used primarily. These recommen-
dations are based on the experience gained during the
construction of soil information systems (LUCAS, AFSIS),
in which laboratory and field soil parameter estimation
procedures based on spectroscopic methods and spec
tral libraries have been given a prominent role. MATE
(Hungarian University of Agriculture and Life Scineces)
participates in this project as a team leader and maintains
working relationships with professionals who develop
state-of-the-art methods for building a spectral database.
Within the framework of this work phase, the soil test-
ing protocols of the accredited laboratories operating in
Hungary will also be reviewed. The construction of spec
tral libraries and efficient spectral-based soil parameter
estimation services can only be achieved by establishing
a statistical relationship between the spectral properties
and the physical and chemical properties of soil samples
collected from representative sites in the study area and
by creating predictive models.

In the next phase of the work, the activity will start build-
ing on the existing instrument base. As an initial step, soil
samples from the soil archive of the Soil Information and
Monitoring (TIM) System will be collected and examined
by mid-infrared spectroscopy.

Calibration of the spectral data will be performed in the
TIM with reference soil data determined by wet chemical
methods. Physical parameters of physical soil type; sand,
dust and clay content. Chemical parameters of organic
carbon; carbonated lime content; total water soluble salt
content; pH, cation exchange capacity, base saturation,
exchangeable cations, plant nutrients. This phase of the
work will provide an idea of the spectral-based determina-
bility of the listed soil parameters of Hungarian soils. Build-
ing on the new instrumentation, a statistical relationship
between soil properties and soil spectral properties will be
developed. Predictive models are based on MIR and VIS-
NIR spectrometric methods. The extraordinary richness of
information of the MIR technology, the spectra recorded
in the middle infrared range of the electromagnetic spec
trum, allows a reliable laboratory determination of a wide
range of soil parameters. The spectra provided by VIS-NIR
technology in the visible and near-infrared range of the
electromagnetic spectrum are also rich in soil information,
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and the portability of the instrumentation creates a field
implementation of soil spectral analysis, which is a prereg-
uisite for efficient and reliable operation of a mobile soil
laboratory. The framework and the mainstay of the spec-
tral database (spectral library) based on the two spectral
technologies presented will consist of soil samples collect-
ed from more than 1.200 points in the country at 3 depth
intervals as part of the TIM survey. Essential reference soil
parameters for the development of predictive models will
be provided by the Soil Conservation Laboratory of NEBIH
located in Velence. Based on the VIS-NIR and MIR spectral
measurements, the foundations of the spectral library are
developed based on the predictive models created. This
database will be an integral part of the information system
to be developed. It will also contain the spectral proper-
ties of all soil samples tested as well as the reference soil
parameters. This provides an opportunity for researchers
and laboratories to test predictive models. An integral part
of the spectral library will be the soil parameter estimation
service, which offers the possibility to determine the physi-
cal and chemical properties of soil samples on a spectral
basis. This test method is a time-, cost-effective, and en-
vironmentally friendly alternative to traditional laboratory
analytical procedures. Considering that the estimation of
soil parameters on a spectral basis is a multivariate math-
ematical-statistical procedure, the reliability of the estima-
tion of soil parameters will be given by statistical metrics.
The final phase of the research is to test the laborato-
ry and field prediction efficiency of the spectral library
and soil parameters. At this stage, soil samples from the
country’s soil laboratories will be tested, comparing the
results of estimating soil parameters with laboratory, wet
chemical results.

With the implementation of the project, a quality control
based on algorithms and machine learning will be devel-
oped on a national, complex (soil, farming and economic
data) sample database. The database contains the data
that will be available in the SoilWeb database and is cur-
rently available in the Test Plant Information Network, as
well as in the WebGN (web based farming diary) data-
base. This database makes it possible to create algorithms
that can be used to replace missing data with the help of
machine-learning-based algorithms during subsequent
data collection, and to enable the development of ag-
gregation and classification processes.

Agricultural research, development and innovation that
produce modern and competitive results that can be put
into practice cannot be imagined without the right qual-
ity databases and the right amount of big data. The ap-
plication of Artificial Intelligence (deep learning) is of par-
amount importance in the availability of the right quality
and quantity of data.

In the first step, the internal quality control algorithms of
SoilWeb are developed, which include interval, correlation,

outliers, and evaluate the validity of the data based on ge-
olocation and the nearest neighboring sampling sites.
The heterogeneity of soil parameters and measurement
methods from soil testing do not allow for comparison
of soil properties. Therefore, the project considers it nec-
essary to make them comparable with a harmonization
process. During harmonization, the units of measure-
ment for the given parameters are also standardized. The
harmonization methods contribute to the comparability
and easier evaluation of the Hungarian national soil da-
tabase. The harmonization follows a specific timetable,
in which the methods to be harmonized in the following
year are defined in October-November each year in the
context of the annual GLOSOLAN meeting. It is also part
of the enforcement of the methods that the methods are
used as widely as possible during the comparisons and
round examinations. NEBIH participates in the perfor-
mance of the round tests and devotes a lot of energy to
recommending harmonized methods within the Hungar-
ian soil laboratory network.

Using the data of the complex database created by Soil-
Web and the Soil Information and Monitoring System
(TIM), machine learning-based classification systems are
developed that allow the aggregation of raw soil data.
This allows them to add a new dimension to WebGN and
Test Plant Information Network databases. For this, both
the existing soil classification systems (genetic and the
new diagnostic approach) and the numerically descriptive
land evaluation systems will be used. A significant part of
the data content of SoilWeb will contain the results of soil
samples from surface soil sampling, mainly for nutrient
management purposes, the data content of which is in-
sufficient for the classification processes. In the course of
the research, artificial intelligence-based algorithms are
taught in the complex database and in the TIM in order
to be able to derive soil type and soil quality from the
results of surface sampling.

e laboratory data analysis

In Hungary, about 200 thousand soil tests are performed
every year, the results of which remain in the soil labora-
tories and thus cannot be utilized. In addition to linking

= Soil chemistry = Soil physic = Soil biology = Other

Figure 3: Main profile of laboratories (%)
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Figure 4: Average number of soil samples received by laboratories
per year (quantity)

existing information, the geocoded collection of the re-
sults of soil tests performed in accredited soil laboratories
and the creation of a database containing uniform data
in such a way that development does not place an unac-
ceptable burden on laboratories is important.

In the framework of the market laboratory survey, most
soil testing laboratories were visited in order to minimize
the additional administrative burden and to avoid high
resistance among prospective data providers. A total of
26 laboratories participated in the market laboratory sur-
vey interviews. In addition to the knowledge of the labo-
ratory profiles and the matrices examined, the questions
covered the sample quantities tested by the laboratories,
the test methods and the IT systems and documentation
systems used by the laboratories.

The laboratories participating in the market laboratory
survey covered approximately 90 0000 to 150 000 sam-
ples out of a nationally estimated annual sample of 250
000 to 300 000, with more than two million soil tests per
year. When examining the laboratory profiles, the aim
was to assess the main profiles of the laboratories, but it
varies from laboratory to laboratory in that it is exhausted
in one category or possibly in several categories.

The volume of soil tests fluctuates every year, which is
affected by periodic EU subsidies, leading to major ex-
tremes.

e data upload, data management

Mapping the current data management of laboratories,
it is possible to determine what software is used to man-
age the test data. The preliminary assumptions were that
the test data would typically be re-

Figure 5: Current data management of laboratories (%)

constraints. More than half of the labs are planning to
invest in lab IT. These laboratories in equal distribution
either envisaged the further development of their exist-
ing systems or the introduction of new ones. For labora-
tories that do not use a dedicated laboratory program, it
has been suggested that they consider the use of a free
cloud-based system operated by NEBIH in the future.
During the project, the goal is to create the database
in a way that takes into account the needs of future
data providers and users. Based on the experience of
the survey, it can be stated that the automatic upload of
data to the SoilWeb system via an interface is the most
supported, which is in line with the solution preferred
by NEBIH. In addition, it will be necessary to provide
Excel-based data upload, which could be supported by
an additional cloud-based protocol service operated
by NEBIH. The latter service would be used by several
smaller laboratories, thus providing an additional service
that helps in the acceptance and support of the SoilWeb
program.

Using the data of the created complex database and the
Soil Information and Monitoring System (TIM), machine
learning-based classification systems are being devel-
oped that allow the aggregation of raw soil data. Fullfell-
ing this purpose both existing soil classification systems
(genetic and new diagnostic) and numerically descriptive
land valuation systems are used.

e draft data usage

leased by the laboratories only to
the customer, and that their results
would most likely be processed in
the form of Microsoft Excel, Word
files with their own structure, in
the absence of their own labora-

Institutions of the Hungarian State

* Mmistry of Agniculture
* Ministry of Information and Technology
+ National Food Chain Safety Office

with full access: + Institute for Soil Sciences and Agricul
Chemicals
= National Agricultural Research and
Innovation Centre
* National Chamber of Agriculture
+ Universities

Occasional access: +Privale research places, researhees and
analyzi

VZLS

tory management software.
The need for development has

+Farmers

With partial access: 2 Aiincn TEacis

emerged in most of the labo-
ratories interviewed, but imple-

mentation often faces economic  Figure 6: draft data use
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RESULTS

With the implementation of the project, a soil protection
knowledge center will be established, which will be in
active contact with all soil laboratories, universities and
research centers, and which will be able to participate
in research topics at the national and international level.
A unified laboratory testing methodology will be devel-
oped with the necessary infrastructural and tool improve-
ments.

The developed web application will publish derived soil
parameters in map form, in an aggregated way, on an
open access interface, based on the database integrating
the data of the Hungarian soil laboratories.

A customized interface system for public institutions will
be developed to allow access to various databases or
data downloads.

Using a complex database of soil, management and eco-
nomic data, test methods can be developed that allow
the test farm information network to be examined along
a new dimension. Thus, providing a more realistic picture
in terms of the performance, profitability and future op-
portunities and growth of Hungarian agricultural enter-
prises. It becomes possible to have an objective evalua-

tion system for the effect of the condition of the soils and
the applied agrotechnics on the efficiency of farming.
Different farming practices can be evaluated separately
according to their soil effect and environmental param-
eters according to their impact on the soil. As a result,
in addition to the more unfavorable environmental pa-
rameters, the evaluation of farmers also becomes more
objective.

Using the objective assessment system, by processing the
data received in the first year of the SoilWeb database, a
national soil condition map will be published.

THE CONTACT SYSTEM OF THE PROJECT

Participants implementing the project are the Ministry
of Agriculture, the Hungarian University of Agriculture
and Life Sciences, domestic soil laboratories, the Institute
of Agricultural Economics Nonprofit Ltd., the National
Chamber of Agriculture, the Hungarian State Treasury
and the FAQ Global Soil Partnership. The article was pre-
pared within the framework of the National Laboratory
of Agricultural Technology, with the support of the Min-
istry of Innovation and Technology.

22

Hungarian Agricultural Research 2021/3-4



"‘Awp

HUNGAIRY

IMPROVING AIR QUALITY AT EIGHT HUNGARIAN REGIONS
TROUGH THE IMPLEMENTATION OF AIR QUALITY PLAN MEASURES

Project area: | Project budget:
10 Hungarian municipalities | 15 967 741 €
Duration: | EU contribution:
01.01.2019.-31.12.2026. | 10 870 540 €

BEKESCSABA KARCAG
BUDAPEST MISKOLC
DEBRECEN PECS

EGER SZOLNOK
KAPOSVAR TATABANYA
Main actions:

Installations of new air quality monitoring stations  Deployment of a decision support air quality
modelling tool « Residential emission reduction « Promoting enviromentally friendly modes of transport
« Promoting enviromentally friendly agricultural technologies « Awareness raising and knowledge transfer

WWW.HUNGAIRY.HU
FACEBOOK.COM/LIFEIPHUNGAIRY
HUNGAIRY@HOI.HU

pitfens o DEKESCIABAL
- '_ )
v &) mikom
Virosfeflesztési MISKOLC
o




i -
-
-~
b= . ‘:\
e "3\\"“
N —_ e *
~
b e _;b)"“\ - ,(
I '\f: é\"
P -
oo




