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Abstract: The main physical soil properties are considered highly important for soil fertility. Measuring only 4 indicators taken from the
soil samples and by using physical equations can determine valuable results for the soil physical properties. To facilitate the analysis a

develop software could help.
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1.  Introduction
Purpose and environment for development
The physical properties of the soil can be identified in
several ways. In this case, we carry out the identification of the
whole range of physical properties by introducing four indexes —
container volume, wet soil mass, dry soil mass and volume of the
hard soil.
The application has been designed for:

Registering the farmers and their fields, which they
committed for the research trials;
Identifying the physical properties of the soil at
different depths;
The graphic presentation of the data after processing
the input data;
Creating a database.

Environment for developing the application

The application has been developed on Microsoft Access
2010. Visual Basic For Application (VBA) was the language used
for developing the forms and references .

2. General information

Working with the application we use:
Forms — the forms are used to support up-to-date
information in the database. They provide opportunity to enter,
change or delete records in the tables. For each form, where
necessary, drop-down menus have been created for selecting the
allowed values. When wrong data have been entered, a message is
visualised in a window, showing where and why the error has
occurred, and an opportunity is provided for making a change.

Graphs — graphic presentation of set and/or calculated
data.

References — using references, the information stored in
one or more tables in the database can be viewed and printed.

User guide

Main form of the application
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Onpepenaue ¢U3MUHUTE CBOICTBA Ha NOYBaTa

BoEeROaHe Ha JaHHK

Cb3naeaHe Ha rpagvka

Fig.1. Main form

The main form of the application is visualised
immediately after a PropeSoil.accdb file is opened (fig.1). Using the
control buttons, different execution actions can be selected such as
forms for supporting the information in the tables, references and
graphs based on the data stored, or creating a pdf file. For some of
the forms there are extra buttons for choice of action, so as to
facilitate the work of the user.

When the Escape button is pressed, the application stops
working and MS Access is closed.
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For easier use of the application, the actions executed are
organised by themes. Choosing any of the buttons, a form is
activated within the main form, which contains buttons for
executing specific actions (forms or reports). Through each of the
forms, the records saved in the tables can be added, erased or
changed by pressing control buttons.

Data input (fig.2)
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BbBexgaHe Ha faHHK

Qepmepn M obpaboTeaeMMUTE MAOLLKM

KbM rnaBHo MeHH

Fig.2. Data input

For each form, the following rules have been applied for

data input:

Each of the number fields is checked and an error
message is displayed when a field is incorrect;

There is a command button “Help”, which indicates
the way to fill in the fields and the restrictions that
have been set for them;

For some of the fields there are drop-down menus of
values for selection by user;

Command buttons for adding, saving, deleting, as
well as viewing and printing;

Command buttons for reviewing and searching for
records;

Command buttons for escape from the respective
form.

Farmers and arable fields (fig.3)— first, the user assigns in
the left-hand sub-tab a farmer’s name and the number of fields this
farmer cultivates while in the right one - the name of the field and
the size of the areas. The software assigns a code to the farmer.
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Mzbop Ha gelicTBHe

T CNWCHK HA BCHYHM

" 3a oTgenen pepmep:

PazrnemxgaHe

PasrnexxgaHe v neyar Ha uHpopmauymaTta sa
depmepure

" CNMCHbK Ha BCHUKM C BbBeEeHH NaHHH

Hme Ha pepmep Mertwp Gopucos

[Oara ua nevart [$opmar ga.mm.rrir/| 08.01.2018

Meuart

HMaxon

Fig. 3. Farmers and arable fields

Viewing and printing (fig.4) — the user sets a mandatory
date (a calendar is selected by positioning the cursor on the field
“Date of printing”) and he can choose what data to print and view:

Comprehensive list — the data of all registered
farmers, whether they have fields assigned for
cultivation or not, are displayed,;
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List of all farmers with data input — only the data of
those registered farmers, who have areas for
cultivation assigned;

A single farmer —the name of the farmer is selected
from a drop-down menu.
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depmepu 1 TexHute obpaboTeaemm noneta
Hme Ha depmep Bpoii Hme Ha none Dexapu
noneta
Metop Bopucos 8

bl 100
b2 122
b3 30
b4 76
bS 225
b6 95
b7 80
b8 150

O6wa obpaboreaema niowy 898,00

Fig. 4. Viewing and printing

Identifying the physical properties of the soil (fig.5) —the
name of a farmer and the number/name of a field are selected from
drop-down menus of values, then the sequence number of the trial is
set for the respective field of the farmer (no double numbers for the
trial in the respective field are allowed) and the date (selected from
a calendar to the right of the tab). Data on the depths measured are
entered only in the first four fields (they can be set for only some or
for all depths). When the values are set and the button “Calculate
and save” is selected, the values are calculated by the software,
using predefined formulas.

The command buttons in the section “Review all records
and search” are used for reviewing all the records or searching.

Working with the equipment:

The equipment needed for the field measuring is:

- Metal container with openings on both sides and

plastic caps; hammer; wooden bar, spade and knife.

A vertical walled trench is excavated at a certain depth.
The depth is measured and recorded. The metal container is put on

the wall and with the help of the wooden bar and the hammer is
driven into the soil. The soil on both sides of the container is
flattened and the plastic caps are placed.

The volume of the container is measured and recorded.
Since it is a constant value, it is measured only once.

The mass of the container, filled with wet soil, is
measured and recorded.

The metal container is placed into a dryer and the soil is
dried. The mass of the dried soil is measured and recorded.

One of the caps is placed and water is poured into the
container until all the pores are filled. The volume of the water
absorbed by the soil is measured and then subtracted from the total
volume of the container. The difference shows the volume of the
hard soil. If the soil is well-structured, the hard particles are about
50 %. The data measured are filled in the table — fig. 1 (the text in
red). Then you click on the button “Calculate and save” and the
physical properties of the soil are automatically determined.

= Propeseil 0
OnpegenaHe HUIMYHWTE CEOHCTEE Ha NoYBaTa Nomou
Hme ma gepsaep Mot bopitos = Homepwas na ncn-:nj_ B
Homsep wa wecnegpane| 2 Jlana wa wacan T | 20.07.2016
EMIIECHH COORETES KA NoWEaTE P ONpegeneiy cTORMOCTH NPH HEMEPEHH JhAB0MHMH DpllHT“npﬁ‘ih“ilfl PasmapHocT
[DAHHH 3A BHBEM{AHE 0-20em 20 - 40 em 40 - 60 em ETOMHBETH
O e ROHTERNE RS B e pase Ha npofute (A1) 1000 1000 om®
M a BNaMHE N0 ] 800 ] £
WA Bl CyNa M {Ms] 500 500 ]
Ol s 13 TWbpEATE fana va nonara [ofems Ha SETHETE | (vs) 300 300 em®
HIYHCNEHH MOKAIATEAM
MALTHOCTTA 1 TEbEAA TS $a3a W NoNBATE ips) 1,87 1,87 2&-28 gfem®; tfm*
CHEEMMD MITHTHOCT W TN HOuYBa ila)] 0,30 0,50 07-12 gfem®; tfim®*
Doffestsia MTETHOCT b RN NOYna ipb'] 0,80 0,7 1% ghem®; tim®"
DTHOCATEAMS NTETHOCT Ma NoYRITa 1] 1,67 1ET 2528 ghem®; tim®
Crgugideries 5aM Ha CyNa NoYRa (v ) 2,00 2,00 051 mf
MopooawocT, (f 1) [L4] 0,70 0,70 03-0,7 i fm3t
s Wb AODTE, JAMRAHERA & EBRAYY (f) | 0,30 0,40 -t mtmt
OTHOWEHAE HE NPEIHATE NPOCTPANCTRA [ | 233 233 G- 22 apofing aHeng
BT OTHOL e {a) 1,00/ 1,32 g-1 e rpamepis
T PR TR T aiA e Natu:;l.. () 0,50 052 00,3 Kg'kg (%)
Do G CRIRHANHE Ha BOSA (=] 030 0,35 o-0,7 mm
COTHOWENAE Ha TRwaTa G330 (09 ] Lo 0.8 0-1 Gerpumapi
i il POPHTE, JRTLANEHMA C BOSA [vw) 00,000 604,33 | 200 - 400 erm'feen®
Ofiig ofiem sa nopare ] 040, 00 F00, 00 200 - 500 emfom®
CTEMNEH HA HACHLEIHE C BOSE ] 1,00 0,85 0-1 ApofiHg wHeng
O Ha TARORETE B NOYRATA Vgl 0,000 355.!51'[ 150 - 250 o' fem®
0o i BOWMKN EINCH W TERCERE | [Tnpom sanmc .L'_ :anuc Mpeannaen sanic Macnegen sanuc Tupctaie
ofanane VIR SCARBEHE W JAMEIRAHE VTR PANNEMSANE W AT Mg

Fig. 5. Table with data input and results obtained
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When you click on “View and print”(fig.6), a form comes user should enter a mandatory date of the viewing and printing
out to determine whether a list of all information saved should be (fig.7).
made, or only one for the calculations made for a single farmer. The

Eal E3

PasrnexxpgaHe v neyat Ha uHpopmauymaTa 3a
¢dusnuecKuTe cBOCTBA Ha NoyBarta

~W3bop Ha geiicTBue

. CnMChbE HA BCUUKHK

* 3a orgenen pepmep

Hme Ha tI)EpMEp|I'Ien:.p Bopucoe IZl

[Hata na neyart fdopmat gg.mm.rrrrf| 09.01.2018

E PasrnexnaHe ] | Meuart | | HMaxon |

Fig. 6. View and print

on pPefenAHe CI}HE MYHKUTE CBDE CTBa Ha no4yearta
HMme na depmep: Nerep BopHoos
Homep/vme Ha none: bl
Homep Ha wacnegsaHe: 2
fara Ha wacnegeane: 21.07.2016
. OnpeaeneHn cTORHOCTH NPH HAMepeHH AbnBoumuHM
PHIHYECKH CBDHCTEE HA NOYBATA 0-20cm 20- 40 em 40 - 60 cm
Ofem Ha HOHTERHEDA 32 B2EMaHe Ha npobuTte 1000 1000
Maca Ha BRaMHA NOYBa 800 759
Maca Ha cyxa noysa 500 500
Ofem Ha TEBpAaTa $aza Ha nougata (obem Ha YACTHUMTE) 300 300
MNeTHOCTTa Ha TBBPAaTa $a3a Ha NousaTa 1,67 167
OBemHa NABTHOCT Ha Cyxa novea 0,50 0,50
OfemMHa NMTHOCT HA BAAMHA NOUBa 0,80 0,76
OTHOCHTEAHA NABTHOCT Ha NoYeaTa 1,67 167
CneyrdiweH obem Ha cyxa nousa 2,00 2,00
Mopeozwoct, (F_t) 0,70 0,70
Ofiem Ha NOPHUTE, 3JAMBAHEHH C BbIOYX 0,30 040
OTHOWEeHHME HA NPaIHWTE NPOCTRPIHCTEa 2,33 233
Bb3 AyLWHO OTHOWEHHE 1,00 132
MPaBMMETPHMYHD ChObHAHKE HA BOAA 0,60 052
OfeMHO ChABPHAHME HA BOAA 0,20 0,26
ChOTHOWEHWE Ha TeyHaTa daa 1,00 0,86
Ofem Ha NOPHTE, 3aMbHEHH C BOLA 700,00 604,33
Obw obem Ha nopuTe 700,00 700,00
CTENSH HA HACHWEHE © BOAa 1,00 086
Ofem Ha razoeeTe g noYsarTa 300,00 395,67

Fig. 7. Viewing and printing
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Graphic presentation of indexes e . Viewing with data* (fig.9) — generating of a graph

After determining the physical properties of the soil, the and the data used for its generation. All data on the
user can present the indexes calculated for the trials registered at registered trials can be viewed by scrolling.
different depths in a graph (fig.8). This can be done by selecting the e, Graph only*(fig.10) — only the graph can be viewed
command button ,,Graphic generation“from the main form of the without the data, and it can also be printed by
application. A form is selected and from drop-down menus for the pressing the “Print” button. At the top of every
name of the farmer and number of soil layer (they are mandatory) it column the respective values calculated by the
is determined which of the indexes will be shown as a graph (you software are displayed.

can do it for one index only). Two versions are possible:

=5l 53
FpadmuHo npegcraBAHE Ha NOKa3saTenuTe
Wme Ha pepmep MeTop BopUcoB E
Homep Ha cnoii |0- 20 cm E|

M3Bop Ha nokasarten

B

TABTHOCT Ha TEbpAATa (asa Ha noysara;

OBemHa NABTHOCT Ha CyXa Nouysea
O6emMHa NABTHOCT HAa BAAMHA NOYBa
OTHOCHTENHA NALTHOCT Ha NOYBaTa
Cneyudruen obem Ha cyxa nousa
Nopwoznocr, (f_t)

O6em Ha NOPUTE, 3aMbHEHM C Bb3AYX
OTHOWEHKWA Ha NPa3HKTE NPOCTPAHCTEA
Bb3fylWHO OTHOLWEHKE
FPaBMMETPHYHO Ch4bPHAHME HA BOAA
O6GemMHO Ch4bpHaHME Ha BOga
CbOTHOLWEHKWe Ha TeuHaTa da3a

O6em Ha NOPUTE, 3aMb/IHEHM C BOA
06w o6em Ha nopuTe

CTeneH Ha HaCHLaHe C BOoOa

YT OTTYOTTOTY YT OTT OTYRTY Y

(fiem Ha ra3nBETE B NOYBATA

PazrnexgaHe c AaHHK Camo rpadra Haxon

Fig.8. Graphic presentation of indexes
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Grafic_Form £2
MpadwKa 3a nokasaten MAbTHOCTTa Ha TBbpAaTa ¢asa Ha no4saTa
sa nonertata Ha NeTep Bopucos
Hueo Ha genboumHa 0 - 20 cm

3
2,5

2 4
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0 T T T T T T T T T T T T

b1 b1 b1 b1 b1 b1 b3 b3 b4 b6 b7 b8 b8
BbBefeHMTe JaHHM E|
Homep 0Gem Ha Maca Ha Maca Ha cyxa 06em Ha TBbpaa
Homep/ume Ha none Ha Aara na HOHTEHEpa BAaMHa NouBa nouea $azaHanouBaTa  crgiinoct Ha
onmt onura (gfem3; t/m3) (gfem3; t/m3) (g/em3;t/m3)  (gfem3; t/m3) noKkazaTens =
bl 1) 04.07.2016 700 500 400 200 P,OO
bl 2| 21.07.2016 1000 200! 500! 300 1,67
bl 3| 07.07.2016 1200/ 860 700 700 1,00
bl 4| 22.07.2016| 1200 850/ 700 400! 1,75
bl 5| 24.07.2016) 2000/ 1700/ 1000/ 200 1,25
bl 6| 31.07.2016 850! 200! 700 450! 1,56/
b3 1) 21.07.2016) 33 11 2 3 0,67
Maxon l
Fig. 9. Graphs with data
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Fig. 10. Graphs only
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N360p Ha depmep n ume Ha pann

Wme Ha pepmep [Benro NeTpos |z|

Mme Ha dain Venko

[ara Ha cbagasane fon.mm.rrrrf |:|9_|:|1_2013| ]

CbagaeaHe Ha pdf gain

KbM rnaeHo MeH

Fig. 11. Creation of pdf file

For each of the registered farmers and calculations made International Soil Conservation Organization, 18-23 May
for the physical properties of the soil in his arable land a pdf file can 2008, Budapest. Volume Proceeding (on CD). pp. 1-4.
be generated (fig.11). After the name of the farmer is selected from 10. Brady, N.C., R.R. Weil, 1999. The Nature and Properties
a drop-down menu, the file is named (you can also determine where of the Soils, 12™ edition, Macmillan Publishing, Co. New
it should be saved — directory and subdirectory), the date of York, NY
generation is set, you click on the command button ,,Generate a pdf 11. Carter, M.R. and B.C. Ball. 1993. Soil porosity. In M.R.
file*, and the newly generated file is opened for viewing in Adobe Carter (ed) “Soil sampling and Methods of Analysis”,
Reader. Lewis Publishers, Boca Raton, FL: 581-588.
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