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ABSTRACT

This report presents guidelines for the operation of the Botswana Soil
Database. Instructions to operate the computer, to input soil and laboratory
data and to edit and retrieve the results are presented in Part 1. Part 2
contains technical instructions and information on the system.
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Part 1. USER MANUAL



INTRODUCTION

The Botswana soil database (BSD) is a user friendly interactive system. It in-
cludes full screen procedures to store, select and print soil profile descrip-
tions and analytical data. BSD is developed with dBASE TII+ (Ashton Tate,
19863 and rvuns on an IBM or any other fully compatible micro computer.

The BSD user manual gives guidelines to install and start BSD, and it serves
as a veference guide to run the various procedures effectively, although the
system is basically self explanatory (all necessary instructions to run BSD
appear on screen).

Chapter one deals with the basic concepts of BSD. The chapters two to eight
give information on the individual dats handling procedures (input, edit,
select, print, delete and back up).

The technical reguirements and installation instructions are found in appendix
A. Appendix B gives examples of printouts, and appendix € includes the BSD
coding system and soil profile description form.

In this manual the keys are indicated in bold, e.g. 1 is numerical key 1 and
End = the End key.

Text that appears on screen is printed in condensed forms

Please note that BS8D is designed in such a way that user errors never
seriously affect the main databsses. Also 1t is very unlikely that power
failures will cause damage to the databases, since data manipulation never oc-
curs directly in the main databases. However harddisk failures can do
seriously harm to the databases. BSD therefore forces the user to back up all
datafiles after each run.

SYSTEM REQUIREMENTS

Computer : IBM AT/XT or fully compatible with hard disc and preferably
512 kb RAM,

Printer : Wide format matrix printer or laser printer with a
"landscape” option.

Software : dBase IIL +, DOS 2.1 or higher.



1 GENERAL OPERATING INSTRUCTIONS

This chapter provides general information on the operation of BSD. The menu
system, on-screen instructions, input/edit screens, wvalid profile numbers,
missing values and validity control are described and explained.

1.1 Menus

A menu is a list of options displayed on screen. ALl operations are started
from menus by simply pressing s key (both upper and lower case entries are
accepted). Pressing a wrong key (any key not listed in the menu) results in
the re-appearance of the menu. After an operation is finished BSD returns to
the same menu and the next operation can be selected.

All menus include a help option for on-screen information on the procedures to
be selected.

Starting BSD brings the program to the Main Menu. From this the secondary
menus (Input Menu, Selection/list Menu, Edit Menu, Print Menu or the delete
Menu} can be selected. The BSD menu structure is hierarchical (see below).
Consequently a secondary menu can only be selected from the main menu and not
directly from another secondary menu.

MAIN MENU <cccomemmomeeerane
Primary menu U |

| | 3 i |

secondary menus INFUT MENU  SELECTION/LIST MENU EDIT MENU
PRINT MENU DELETE MENU

I I A I

Operations

1.2 On-screen instructions to run operatlons

To carry out operations BSD asks for instructions from the user and displays
the possible options on screen. Make a choise by simply pressing one of the
keys indicated. Again both upper and lower case entries are accepted. If a
wrong kev 1is  pressed, the program will wait until a right entry has been
made. Pressing a wrong key will never cause damage or interrupt the program.

o



1.3 Input and Edit Screens

All data are entered or updated (edited) with help of so-called Input/EBEdit
gcreens. On these screens the names of the variables are displayed followed
by light coloured bars (fields) in which the code or the walue of this veari-
able is entered. There are different screens for site data, horizon data and
analytical data. The layout of the site and horizon screens is similar to that
of the soil description sheet.

The cursor can be moved over the screens by using the following keys:

L moves the cursor one place to the left (back)

- moves the cursor one place to the right

] skips the cursor to the beginning of the previcus field

| skips the cursor to the next field

Hen Return or Enter key, skips the cursor to the beginning of the next
field

- Backspace key, deletes the digit left of the cursor

Prdn forces the cursor to leave the screen {(exit:}

jif:1d Escape forces the cursor to leave the screen, newly entered or

modified data are lost

If a field dis completely filled up the cursor will automatically Jjump to the
next. In all other cases use -> to move within the same field or | to skip to
the next,

1.4 Profile pumber

Soil profiles are identified in the database by the profile number. This
profile number should be unique i.e. the database accepts a specific profile
number only once.

The profile number consists of a location code of 2 characters (or one charac-
ter and a blank) followed by a number. The number always consists of 4 digits,
i.e. 1 is entered ag 0001, 150 as 0150,

Valid soil profile numbers are: MAO0Z1
PADOOL
1. 0135

BSD does not accept invalid soil profile numbers.



1.5 W¥alidievy Control

Site and profile information is coded according to the BSD Guidelines for Soil
Profile Description (Remmelzwaal and Van Waveren, 1988). A summary of is
given in Appendix C.

All coded information is checked after an input/edit screen is completed. The
user is forced to replace invalid codes immediately.

Invalid codes are codes unknown to BSD (see BSD coding system). It should be
realized that the character fields are always filled from left to right. Con-
sequently a code 1is also considered invalid 1f it is placed in the wrong
position(s) in a field. For instance a single character code should always oc-
cupy the first position in a field. )

Please note that the computer checks only the validity of the codes and not
the quality. In other words it merely checks whether a entered code exists for
the variable and not if this code makes sense in this specific context.

1.6 Missing Values

For coded variables the missing value is a blank. Do not use a 0 {(zero) since
the 0 is used as a positive statement.

For instance leaving the entry for surface sealing blank means that no infor-
mation is available. Entering & 0 means that that no sealing was observed.

For numerical variables (laboratory data, elevation, coordinates) the missing
value can be either a2 0 or a blank.

4



2 START

Before starting the database the printer should be checked and eventuaily
reset, since it is not possible to alter the settings of the printer during
the program.

2.1. Setting the Printer
{IBM Proprinter XL}

1) Switch the printer off,

2y Check type of paper. Wide format paper is required for the printing of
soil profile descriptions and analytical data.

3)  Check amount of paper. Errors in the printing program might occur if the
printer runs out of paper during a printing session.

4) Set top of form. The paper is properly installed 1f the top edge of the
form is at the bottom of the numbered scale, i.e. just visible.

5y  Switch the printer on. Both the POWER and the READY lights blink and the
printer is ready to use.

Eyocers F-1000 Laser Prioter
1} Switch the printer on
2} Check the amount of paper

2.2 Setting the computer

The computer is off:

1) Switch on the power backup

2y Check and eventually reset the printer (see 2.1)
3} Be sure both diskdrives are empty

4y Switch on the screen and the computer

The computer ls on:

1) Be sure not to interrupt any other program

2) Check and eventually reset the printer (see 2.1)

3) Remove diskettes from the disk drives

4) Press keys Ctyl Alt Del simultaneocusly to reset the system

2.3 Btert the Botswans Soll Database (BED)

Type BED followed by <~ <RETURN> to start BSD. Or start BSD directly from a
D08 selection menu (if installed), in that case only a single key needs to be
typed {e.g. for Gaborone-HQ press 1 <=%), Type BSD Laser followed by
«" <RETURN> if the computer is connected to the Laser printer.

After some time the dBASE IIT entry screen will appear, followed by the BSD
entry screens and finally the main menu.

The following error message may appear and BSD 1s not started:

invalid command



The root directory (C\) is not the active directory. Type CD Y and press <=7,
Try again. If the same message appears again BSD is not installed properly
{see Appendix A).

Main Menu

|

|

} |

|1 Enter 4 Print/view | H Help

|2 select/List 5 Delete | Q Quit Database
|3 Edit & Import/Write |

i

3

3

| Your choice?

Press 1 to enter new data, or add analytical results. See Chapter 3 for more
detailed information.

Press @ to select soill profiles from the database. The database can be
searched on one or a combination of two of the following variables: profile
number, locstion, coordinates, mapping unit, FAO soil unit, status.

The selection results In a listing on screen. Subseguently a printout of this
listing can be obtained as well as printed soll profile descripticns of all
the selected profiles (see Chapter 4).

Press 3 to update or modify soll profile descriptions that are already stored
in the database {see Chapter 5).

Press & to obtain printed soll profile descriptions, or to view an abridged
s0il profile description on screen., Printing instructions are either given
for individual profile numbers, or for a range of profile numbers with the
same location code e.g. PADOOL to PADZ00 (see Chapter 6).

Press 5 to delete profile descriptions from the database. (See Chapter 7).
Press 6 to write data to a disketter or read data from a diskette {see Chapter
8)

Press H to obtain onscreen information on the various options.

Press {§ to gquit BSD and back up the datafiles (see Chapter 9)



3 ENTER
3.1 CGeneral remarks

This option is used to enter new profile descriptions and/or analytical and
soil physical data into the database. Use EDIT to add information to profiles
that are already stored in the database.

Site and profile information is entered according the BSD coding system See
Appendix C. Since BSD checks the validity of the codes, unknown codes (= codes
not included in the coding system) are not accepted.

To avoid confusion it is recommended to enter only complete descriptions, al-
though it is possible to update or change any soil profile description later-
on (see EDIT).

411 coded information can be entered in both upper and lower case. On screen
BSD automatically transfers lower case into upper. Descriptive information
(site location and remarks) will be stored exactly the way it is entered.

All data are entered for individual soil profiles. The soil profile is inden-
tified by its profile number.

Invalid profile numbers are not accepted. BSD rveturns with an errvor message
until a valid entry is made (See section 1.4).

The profile numbers are unique i.e. it is not possible to store two profiles
with the same profile number. In case a profile number is entered that already
exists in the database an error messsge appears and the input operation is
aborted. Use EDIT to change or update existing profile descriptions.

3.2 8elect optione and enter proflle number

Leave the Main Menu by pressing 4. The Input Menu appears on screen:

|

|

E

| 1 Profile - sampled | H Help

[ 2 Profile - not sampled |

| 3 Add analytical data f oo e
I 4 Add soil physical dats !

% |

Select option 1 to enter desciptions of sampled profiles, also if no analyti-
cal data are available yet. The following set of input screens will appear
successively:

- Site data screen

- Horizon data screen

- Analytical data screen



Enter sample depths on the analytical input screen also if no analyses are
available vet.

Select option 2 to enter descriptions of not sampled profiles {predominantly
augerings). The Following set of input screens will appear successively:

- Site data screen
- Horizon data screen

Select option 3 to enter or add analytical data to soil profile descriptions
which are already stored in the database. The following input screen will
appear: - Analytical data

Select option 4 to enter or add soil physical data. The following input
screen will appear :

-~ s0il physical data 1

-~ s0il physical data 2

After pressing 1 2 3 or & you are asked to enter the profile number. Invalid
codes are not accepted. In case an invalid profile number is entered an error
message appears and the user is asked to re-enter a valid number. See section
1.4 for information on wvalidity of profile numbers. It is not possible to
change a profile number after it is accepted. Use DELETE to remove profiles
with wrong profile numbers from the database (see Chapter 7).

Subsequently the occurrence of the profile number in the database is checked.

The following error messages may appear:

Profile Number already exists
in soil description Database
(or Soil Physical data already stored in database)

Input procedure aborted

Press any key to continye..
(the database already contains a soil profile description or soil physical
data with the same profile number. The site, profile or soil physical input
screens are skipped)

Analytical data already stored in the database

press any key to confinue

(the analytical database already contains information on this profile number.
The analytical input screen is skipped)

According to the Database this profile is not sampled
or the profile description is not stored yet

Continue or quit(C/Q)?
This warning might appear if option 8 is selected. 1t means that the analvyti-
cal database does not have any information on this profile vet. This might be
either due to the fact that the profile is not entered as a sampled profile

{option 2 instead of 1) or that the profile information is not entered vet.
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Pressing Q returns BSD to the Input menu, if G is pressed the analytical in-
put screen will appear.

3.3 8ite input screen

See section 1.3 for general information on the operation of input screens,

The site input screen consists of two pages. After completing page one the
following message appears on screen:

Press 1 to modify, any other key to continue..
Pressing 1 returns the cursor to the top of page one, pressing any other key
activates page 2. After completing page 2 the following message appears on
screen:

SCREEN COMPLETED

PRESS 1 = Return to page 1
2 = Modify this screen

or any other key to continue...

Pressing 1 returns the cursor to page 1, pressing 2 reactivates page 2.

Press any other key to leave the site input screen. Subsequently the codes are
checked. If no invalid codes are encountered BSD installs the horizon descrip-
tion screen, otherwise the user is prompted to replace the invalid codes
first.

3.4 Horizon Description screen

The first horizon description appears automatically after the site data is
checked on validity.

After the first horizon screen is filled out the following message appears on
the lower part of the screan:

Screen completed any modifications (Y/IN)?

Pressing ¥ causes the cursor to return to the beginning of the screen. Press N
to continue. The following message appears on the screen:

HORIZON DESCRIPTION COMPLETED

il

Save and quit

S
P = go back to previous horizon

il

or press any other key to enter the next horizon



Press 8 only after the data of the last horizon are entered since it stops
further input of horizon date. Press P to go back to previous horizon or press
any other key to skip to the next horizon input screen,

Before the next input screen appears the data is checked. If invalid codes are
detected the user is prompted to replace it with a wvalid one.

The number of the horizon that is presently being entered is displaved on the
upper right corner of the screen. Enter the horizons in the right order, since
in the soil profile descriptions the horizons are printed in the sequence of
entering (as indicated by the horizon number).

Use upper and lower case properly while entering the horizon designation. All
other (coded) information can be entered in both upper and lower case.

Most wvariables allow two entries. Fill out the first (upper) entry first. Do
not place any data in the second one while the first is still empty or con-
tains a 0.

3.5 Analytical dats input screen

This option is mainly used to enter sample depths since in general the
analytical dats are entered directly by disk. Sample depths should always be
entered since theyv are not included in the laboratory database,

Data is entered per sample. Enter the sample data in the right order since the
gsample codes (A B C etc) are automatically designated following the order of
input. Sample codesg are displaved on screen in the upper right corner.

To operate the analytical data input screens follow the instructions given in
section 3.4 (horizon input screens)

Bach numerical wvariable has a fixed number of decimals. For pH, orgsnic mat-
ter, CEC and particle size these numbers exceed the number of decimals in the
printout with one.

Missing values are indicated with a 0 {(zero). Blanks are automatically trans-
ferved into 0 {(zero).
3.% So0il physical data inpul screens

The first input screen includes fields to enter infiltration data, the surface
stability index and remarks.

Water retention data and bulk density are entered in second screen. Data is
enter per sample. Enter the data in the right order since the sample codes (A
B C ete) are automatically assigned following the order of dinput. Sample
codes are displaved on screen in the upper right corner.

To operate the soil physical data input screens follow the instructions given
in section 3.4 (horizon input screens).

Missing values are indicated with a 0 (zero). Blanks are automatically trans-
ferred into 0 {(zero).

10



4 SELECT/LIST

4,1 GCGenersl information

Use this option to select soil profiles from the database, or to get an over-
view of contents. Printouts of the selected profiles may be obtained.

BSD offers two selection routines:

«l» A fast search routine on 1 or 2 of the following variables: profile num-
ber, FAO soil unit, mappinmg unit, status, coordinates. This routine covers
most of the ordineary selection requests. It includes a validity check on key
values and sorts the selected profiles on the first key variable. Number, soil
clagification, mapping unit, status and coordinates of each of the selected
profiles are displaved on screen.

«2» A search routine on virtually sny site, profile and analytical charac-
teristics, or combinations of these characteristics (see table 1). The
validity of the key value(s) is not checked, and the selected profiles are al-
ways sorted on profile number. The numbers of the selected profiles are dis-
played on screen.

A print facility to obtain descriptions (with asnalytical data) of the
selected profiles ie included in both routines.

(53
o
1
%

Lad
N
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.2 Past sesrch rootine

This routine should be used if the database is to be searched on one, or a
combination of two, of the following variables:

- Location code: for instance all Maun profiles, all Pandamatenga profiles,
etc,

- GCoordinates: the dstabase can be searched on all profiles within a vectan-
gular area defined by its coordinates.

- FAD soil unit: for instance all Luvisols, all Ferric Luvisols, or all Arenic
Ferric Luvisols.

~ Mapping unit: for instance all profiles within 8§, or 835, or 83a.

- Status

- Agro-climatic zone

Go to the Select/list menu and press 1. BSD returns with a listing of primary
and secondary key variables.

Select the primsry key variable by pressing 1 2 3 & or 5. Subseguently a
second key wvarilable can be selected. Press 0 if a second key wvariable is not
required.

Selecting twice the same variable is not possible. The entries are not ac-
cepted and a valid entry should be made.

If the variables are sccepted the first key variable is displaved and the user
is prompted to enter the wvalue. Both upper and lower case entries are ac-
cepted. Subsequently the user 1s asked to enter the wvalue of the second key
variable (if selected).

Please note that the welidity of the location and mapping unit code is not
checked. Entering & non-existing code results in a no find.

A list of the selected profiles appears on screen. Key variables and wvalues
arve displayed on the upper part of the screen. The number of selected profiles
appears in the upper right corner (see below).

iz



After the screen is filled the listing is paused and the following message
appears:

Press any key to continue...

Press any key to skip to the next page. It is not possible to return to the
previous page.

After the last profile the following message appears:
End of information, Press any key to continue..
After Pressing any key BSD returns with:

Press 1 for a printed list
2 for printed tabular soil descriptions
3 for printed soil descriptions
4 for printed tabular analytical data
0 Return to menu

Pressing 0 returns BSD to the select/list menu
Press 1 to obtain a hardcopy of the list

Press 2 or 3 to obtain printed soil profile descriptions of all selected
profiles.

Press 4 to obtain a table with standard analytical data of all selected
profiles

Printing of a soil profile description takes about 2 minutes. Print only a
limited number of profiles at a time. The time required to print the profile
descriptions should in general not exceed the back up capacity of the power
supply. See Chapter 6 for more detailed information on printing. See Appendix
B for examples of the various kinds of printouts.

After pressing 2 or 3 BSD returns with the following question:
Print analytical data (Y/N)?

Press Y to include a printout of the analytical and soil physical data.

4.3 Ad hoc selections

This routine is used to select on (combinations of) site wvariables not in-
cluded in routine <1>, profile characteristics and analytical characteristics.

Go to the Select/list menu and press 2. The ad hoc selection menu appears on
screen:

{see Table 1)

The key variables are grouped according to site, profile and analytical vari-
ables. Choose the appropriate group, or any combination of groups. Sub-
sequently the list of variables of the first group appears on screen. Choose
the required key variable by entering its number. A second key variable of the
same group may be selected. Press <0» if a second key variable is not
required.

13



Subsequently the selected key wvariables appear on screen, Enter after each
variable the code or numerical value to search on.

Note that BSD does not check on the validity of the codes. If a non-existing
code (for that particular wariable) is entered the search procedure will
result in a no find. Valid codes are given in appendix C and the BSD
Guidelines for Soil Profile Description (1988). ’

For a numerical variable a range is defined by entering its lower and upper
limits. It showuld Dbe realized that values entered on the screen are not in-
cluded in the range.

Repeat this exercise for the second and third group of wvariables (if
appropriate).

The total number of selected profiles appears in the upper right corner, and
the codes of the profiles that meet the selection criteria are displayed on
screen., Printouts of this list, or printed descriptions of the selected

profiles, with or without analytical data, can be be obtained afterwards {see

section 4.2 for further details).

Tabie 1. key variables

loration code

sheatl

mapping unit

status

FAD soil unit - phase
S011 moisture regime

designation

depth: upper ~ jower

mottles: abundance -size - contrast - boundary - colour
texture

structure: grade - size - type

consistence: dry - woist - stickiness - plasticity

elevation cutans: guantity - thickness - nature - location

author cementation

Tandform pores: abundance - size

land elament rock fragwents: abundance - size - shape - weathering - nature

position of site nodules: abundance - kind - size ~ shape - hardness - nature - colour

topography carbonates

slope form biological features: abundance - kind
micro topography roots: abundance « $ize

surface sealing boundary: width - topography

cracks

salts Analytical variables

bleached sand  sesesssmmeemsemmosas

stoniness {abundance) pH: H20 - Call2

rock outorops EC

pavent material P

rock type arganic €

dratnage CEC: soil - clay

e(cﬁion: type -intensity ) exchangable cations: La -~ Wg - K - Ha
Jand use type ) base saturation

crops sand: very coarse - coarse - medium fine - very fine
vegetation structure $11t: coarse ~ fine

tree species: dominant - other clay

shrudb species: dominant -~ other sample depth: upper and lower limits
grass cover i

grass species: dominant - other

human influence

agroclimatic zone

14



4.4 List database contents

Go to the Select/list menu and press 3. The actual number of profiles stored
in the database is displayed on screen and the following message appears:

Continue or quit (C/Q)?

Keep in mind that a screen displays only 16 profiles at a time. Viewing a
large number of profiles may take some time. Press ¢ to cancel the listing.

15



5 EDIT
5.1 General information

This option is used to change or update profile descriptions and analytical
and soil physical data that are already stored in the database. Use INPUT to
enter new profiles,

The editr screens are identical to the input screens and function in the same
way (see Chapter 3). The only difference is that the edit screens contain the
actual information of the profile/horizon/sample to be changed, whereas the
input screens are empty.

All entered codes are checked on validity. The user is prompted to replace all
invalid codes dimmediately. See section 1.4 for further information on validity
of codes.

5.2 SBtart EDIT

Go to the main menu and press 3. The Edit menu appears on screen:

EDIT MENU

| |
| |
| | |
| |
i |

"

C Continue H Help Q Quit to main menu | Your selection

i

Press € to continue. Enter the profile number and select the proper screens by
replacing the ¥  with a ¥. Only valid profile numbers are accepted (see sec-
tiom 1.4). The following error messages appear in case the profile number is
not found in one of the selected databases the related edit screens are
cancelled:

Profile number not found in Site/Profile database
Profile number not found in analysis database
Profile number not found in soil physical database
After editing a horizon or sample the following message appears on screen:
EDITING OF THIS HORIZON/SAMPLE COMPLETED

5 = Save and Quit
P = (o Lo previous screen

Or press other key to edit the next horizon/sample
To enter additional horizons/samples to the description any other key should
be pressed after the last horizon/sample has appeared on screen. BSD returns
with:

Add new horizons/samples to the description (Y/IN)?
Pressing ¥ results in a empty input screen and new data can be added to the
description.
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6. PRINT/VIEW

6.1 General Iinformation

This option is used to obtain printouts of individual soil profiles and
analytical data, or to view abridged soil profile descriptions which give &
summary of characteristics, on screen.

With the range option a2 number of profiles with the same location code can be
printed with a single print command. 4 valid range is for instance soil
profiles MAQOOL to MAOLSO or PAOZ250 to PA0257. Check the amount of paper
before a print command for a large number of profiles is given. Limit the num-
ber of soil profiles to be printed by splitting up the print command 1f the
power supply is not reliable. For instance give separate print commands for
PADOLO - PADDZO, PACO21 ~ PADO30, PAQCO31L - PAQO4O to obtain printouts for
PADOLO to PADO4LO,

The printing of an extensive soil profile description wusing the matrix prin-
ter takes about 2 minutes.

Printing of the profile data requires a special setting of the printer (see
section 2.1). Check if the printer is online. Please note that to reset the
printer BSD should be restarted,

The soil profile descriptions analytical, and soil physical data are printed

on an A4 format (= format of an ordinary copier). Examples are included in Ap-
pendix B. Analytical data may also be printed in a tabular format.

6.2 Bun Print/View

Go to the Main menu and press 4. The Print/View menu appears:

PRINT/VIEW MENU

Print soil description tabular
Print soil description

|
{ H Help
E
Print analytical data |
|
|
|
|

¢ Quit to main menu

RS S

Print soil physical data
View data on screen

(S

Your selection?

i
i
|
i
E
|
|
|
|
§
|

Select option 1 to obtain a soil profile description with coded horizon in-
formation. This type of soil profile description might be useful for comparing
large numbers of profiles on specific horizon characteristics.

Select option 2 to obtain a 'normal’ soil profile description

Select option 3 to obtain printouts of analytical data. A tabular printout is
optional

17



Select option 4 to obtain printout of soil physical data

Select option 5 to wiew a summary of sgite and profile chavacteristics on
screen. This option is useful to obtain s fast general impression on the soil
{an example of an abridged description is given below).

WilProfile Hopher:Po 0001 Giatyg: 2 inits L2ER!

il g~ 3 2 £ st w0 v

4 4~ 10 3/ L ne fa sh

ad W~ 85 3/ £ LEN T

Bl 25 - 48 37 £ au o Pl Ly 4l

#e 2 - 1R 3 i £ | IO £y aw

fick 175 ~ E3 44 £ -
fresg any xsv Yo rontinue with analvticel data..

After an option is selected the program returns with:

Select range (Y/N)? N

The default is W. In this case profiles are printed one by one and the user is
asked to enter the profile code. Invalid profile codes are not accepted (see
section 1.4). If the soil profile does not exists BSD returns with an error
message and the print procedure is aborted.

If ¥ is pressed a range is defined by entering succesively the lowest and
highest profile number of the range (the range includes both numbers). Both
numbers should sctually exist, otherwise an error message appears and the user
is prompted to enter other (existing) profile numbers. Again only walid
profile numbers are accepted.

If necessary the print procedure can be inteérrupted by pressing Bod. It stops

the printing and returns the program to the print menu after the soil profile
description presently being printed is finalized.
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7 DELETE

7.1 General information

This option is used to remove soil profile descriptions from the database,
After entering the profile number BSD asks for confirmation. This procedure is
very time consuming. The data are removed from the site and profile databases
only, the analytical and soil physical databases are not affected.

7.2 RBun Delete

Go to the Main menu and press 5. The Delete menu appears on screen:

DELETE MENU

|

¢ Continue H Help Q Quit to main menu | Your selection?

ﬁ

|
E
%
}
i
|

Press € to continue. BSD returns with:

ENTER PROFILE NUMBER

Invalid profile numbers are not accepted (see section 1.4). If the profile
number is not found in the datsbase an error message is returned and the
delete procedure is aborted, otherwise the following message appears:

Are you sure (Y/N)?

Press ¥ to start the delete procedure. Pressing N aborts the delete procedure
and returns the program to the Delete menu.
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8 IMPORT/WRITE

8.1 General information

This facility is used to transfer information from one BSD database to
another. Available data on a single profile or a range of profiles may be
written onto a diskette and subsegquently be imported into another BSD
database,

In addition it offers a procedure to import standard analytical data from the
Sebele Laboratory Database directly into the BSD database.

Go to the Main menu and press 6 to activate the Import/Write Menu.

8.2 Import Data from other BSD sources

Select option 1 to add site and profile descriptions to the database, option 2
to add standard analytical data and option 3 to add soil physical data.

BSD returns with:

Insert Data diskette i Drive A

Press Q to quit or any other key to continue..
The source files on the diskette should have been created with the BSD write
facility {(see below). If BSD cannot find the appropriate data files on the
diskette a message appears on screen and the import procedure is aborted.
411 site/profile, analytical or soil physical information on the diskette is
appended to the database.
Existing data is not overwritten. BSD returns with the following message if a

profile number already existse in the specific database(s):

Profile Number already exists and is not appended

8.3 Import anslytical datas from Sebele Laboratory Database

The data diskette should contain a copy of the laboratory (DATA.DBF).

Go to Import/Write Menu and press 4. Insert the Data diskette in drive A and
follow the instructions that appear on screen. BSD will search the diskette
for a file named DATA.DBF. If this file is not found & message appears on
screen and the procedure is aborted.

Subsequently BSD asks for the highest and lowest profile number of the first
location code to be transferred. BSD asks for approval to overwrite in case

profile numbers are encountered that already exist in the BSD database.

Repeat the procedure for the next location code (if appropriate)

20



.46 Write Information to diskette

For this option a formatted high density diskette is required.
o

Go to the Import/Write Menu and press 5. The write menu appears on Screen.
Pregs ¢ to continue.

Subseguently BSD asks for the lowest and highest number of the first range of
profile numbers to be transfered. Enter the appropriate profile numbers and
specify the type of data to be written to the diskette (site/profile, analyti-
cal and/or soil physical data).

After the information is written onto the diskette BSD returns with:

Write more profiles to diskette ? (Y/N)

Press ¥ to repeat the procedure for a next range/location code.
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%  QUIT AND BACE UP

Go to the main menu and press  to guit. B8D returns with:
BACK UP PROCEDURE

Insert back up diskette in drive A

Insert the backup diskette in drive A (= upper disk drive) and follow the in-
structions that appear on the screen.

Subsequently the back up files are written on the diskette. Do not forget to
label the diskette properly. After the back up procedure is finalized BSD
returns Lo the operating system (D0OS).

If the size of the datafiles exceeds th@ storage capaclty of the diskette you
are prompted to insert a next diskette, This should be a formatted high den-
sity diskette., One diskette can store &bout 800 ~1000 soll profile descrip-
tions with analytical data.

WARNING: Enter only empty diskettes since the back up procedure
overwrites the diskette cwmplet@ly Keep empty formatted high
density diskettes available in case additional diskettes are
needed to back up all files.

Please note that backup files cannot be used to transfer information from one

BSD database to another. Follow the procedure as described in Chapter 10 to
restore data from the backup diskette(s) to the harddisk.
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PART Z:  TECHNICAL MANUAL



1 GENERAL STRUCITURE

BSD comprises a database and an interactive shell to handle the storage, edit-
ing and retrieval of data. BSD uses dBASE III+ as supporting database manage-
ment system. The interactive shell is mainly programmed in the dBASE applica-
tion language. Figure 1 gives the general operating structure of BSD.

Fig 1. BSD operating structure

== {;e}act wm | odisk files

coded | = input s data base
data s Bt g clcli] print &
sheet { coded & e display:
L~ ~~~~~~~~~~~~ —validity - numerical == L?acode D
VTicta
control data ] e Vists
~~~~~~~~~~~~~~~~~~~~~~~~ — tabies
g 4 3 o
disk files ' ro=== descriptions
R |
| I
L~ edit -
—~

screens u}
vaaléd%ty """"

contrel

BSD comprises the following system files:

* (PRG -~ dBASE program files: interactive input, edit, select, retrieve and
print procures.
* ,BAT - Batch files: start and install procedures.
% ,COM - Binary files: change settings on screen and printer.
KEY* .DBF ~ Conversion files: decoding of soil data.

The database itself consists of dBASE data files (BSD?77777.DBF) and associated
index files (*.NDX).



2 INSTALLATION

The installation procedure uses the following DOS 3.1 commands:

cn = change directory
MD = make (create) directory
coryY = copy files

RESTORE = restore back up files (only for re-installation the database)

The installation requires no extensive knowledge of DOS. Although basic
knowledge of DOS can be useful, especislly the DOS directory and subdirectory

concept. See the DOS

tories.

To (re-)yinstall BSD

* Go to the root dir

C>CD

Ma 1 for further information on the commands and direc

4 P RE
Manua l Ur

on the harddisk of the computer:

ectory of the harddisk

* BASE IIT plus should be installed a subdirectory named \dbase. See dBAS¥ III
plus manual for instr.ctions on installation

* Create subdirector

C>MD \BSD

- absd:

* Make \bsd the default directory:

C>CD \BSD

% Insert the BSD dis

kette in drive A

# Copy all files from the diskette into the BSD subdirectory:

C>COPY As*,

i

*# In case the system has been used before and is being re-installed (e.g.

after a harddisk
BACKUP DISKETTE(S)

The DOS directory
command (assuming

C>CD \DOS

Enter the first
up diskettes are

crash) the database files should be restored from the BSD

should be the active directory, Enter the following
that DOS is stored in the subdirectory \D0S):

BACK UP DISKETTE in drive A. It is important that the back
inserted in the right order!

Enter the following command:



C»RESTORE A: C:\BSD\*.%

Follow the instructions that

appear on

Make the \BSD directory the default:

C:CD \BSD

* Create index files:

C>BEDINS

The dBASE entry screen appears on screen and the database files are indexed.

screen.

* Copy BSD.BAT file inte the root directory of the hardisk

C>COPY \BSD\BSD.BAT C:

The dinstallation is

completed.

drive and keep it in a cave place.

After a succesful inciallation the ZBSD subdirectly should include the follow-

ing files:

BSD.PRG
BSDSITE.DBF
BSDHORIZ.DBYF
BSDANAL.DBF
BSDREMAR . DBF
BSDPHYS1 . DBY
BSDPHYSZ . DBEF
REYSITE.DBF
KEYSIZES.,DBF
KEYHORIZ .DBF
KEYFAOB8 . DBF
KEYFAQT74 . DBF
KEYUSGRP . DBF
KEYUSFAM.DBF
KEYVEG.DBF
KEYNAMES.DBF
REMAPRNO.NDX

SITEPRNO.NDX
SITEFAO.NDX
SITRUNIT .NDX
SITESTAT . NDS
SITEACZ .NDX
HORIPRNO.NDX
HORIZALL . NDX
ANATALL.NDX
ANALPRNO.NDX
ANATALL . NDX
PHY1PRNO,NDX
PHYZPRNO . NDX
PHYZALL . NDX
CURSONMO . COM
CURSON.COM
CURSOFF.COM
CONFIG.DB

Remove

the BSD program diskette fronm

BSD.BAT
BSDINS.BAT
IND,PRG
* BSDLASER.BAT
* = only used with installation

The root directory of the hardisk should include: BSD.BAT

BSDLASER. BAT

Start BSD from the root directory of the harddisk by entering the following

command :

C>BED (matrix printer) or

26

C»BSDLASER (laser printer)
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3  BSD PROGRAM STRUCTURE

The BSD program package consists of the actual BSD program file (BSD,PRG) and
a number of external files. All program files are listed and briefly described
in appendix A.1L.

BSD.PRG

BED.PRG consists of 39 program modules forming a hierarchical structure (see
fig.2) in which each module has a clearly defined single task.

The modules are linked together and encrypted with RUNTIME, the dBASE III+
pseudo cempiler. Consequently BSD.PRG cannot be loaded in an editor and
modifications should be made within the original modules, the so-called source
files, using the dBASE application language.

It should be realized that the source files are only necessary to make changes
in BSD.PRG, and not to run BSD.

The source files are listed and briefly described in appendix A.2. The
modular structure is given in figure 2,

If modifications are madg within the source files, or new modules are added, a
new BSD.PRG should be created by using RUNTIME+4. For instructions on -~unning
RUNTIME+ reference is mede to the dBASE III+ program manual (1986),

Note that the dBASE III(+) editor has a limited capacity and only accepts
program files upto 5¥b. Since a number of source Ffiles exceeds thi~ limit,
another editor (line edstor or word processor) should be used.

Non dBASE program files
BSD uses the following external non dBASE programs:

BSD.BAT (DOS batch file to start BSD)

COMMAND . COM (DOS)

BACKUP.COM (DO0OS&)

CURSON.COM (source file CURSON.PAS written in TURBO PASCAL)Y
CURSONMO.COM (source file CURSONMO.PAS written in TURBO PASCAL)
CURSOFF.COM  (source file CURSOFF.PAS written in TURBO PASCAL)

* % % % % %

The installation of BSD requires two additional program files:

* BSDINS.BAT (DOS batch file)
¥ IND.PRG (dBASE program file)
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4 CONVERSION FILES

i e
Laved

Fixed conversion files

files are:

. . e Ty P P 4 N e P N
kS of abundance R } ant “LL,” andad size cLasses
W © s

* of

tiles csmvm* be changed nless the alidivv check

Updatable conversion f£iles

rersion files are:

* ) codes/names of soil surveyors

* KAYV}L,DSF - codes/names of tree/shrub and grass/forbs species
* WEYFAOBZ.DBY - codes/names of FAO soil units (1988)/third level

¥ KEYFAO74.DBF - codes/names of FAO soil units (1874)/phases

% KEYUSGRP.DBF - codes/names of ST great groups and subpgroups and SMR

F e

o

* KEYUSFAM.DBF - codes/names of &T mineralogy, texture, reaction and STR

C ﬂ ases

In these files new codes can be added without changing the validity check
modules. However it should be realized that:

(1) newly added codes should be unigue (the same codes may not occur twice in
the same field).

{(2) In the converslon files distinction is made between code
lower case. In general codes are in upper case. Variables w
codes are indicated in the datadictionsy by (L).

(3) These codes should also be added in tn@ BSD Guidelines for sgoil profile
description (1988).

in upper and
th lower case

as
i
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add names of new surveyors/FAQ third level terms
procedure to add new names to KEYNAMES . DBF.

Use the

¥

* pctivate KEYNAMES.DBF and open a blank

. USE \BSD\KEYNAMES

APPEND

in upper case into the first field (CONA) and the name into

Ton enter new third leve codes/terms follow the procedure described abrve, but
open KEVFAOB88.DBF ins.cad of KEYNAMES.DBF. The codes should be en:.red in

e e o R
lower case only.



5 DATABASE STRUCTURE

The database compy data files and 13 associated index
names and their are given below. The data file s

described in appendix

Database files

The ig stored intc

(1) the of

(2) use the storag C of records needed

for a single profile on the kind of information, i.e. a single profile
¢ information)

one rec

- occuwies one record in BSDSITE.DBF (site
(
T

record contains

- okavpiog a number of recort
information on one horizon)
- rav occupy a number of records in BSDANAL.DBF (each record contains

ion on one sample)

- may occupy one record in BSDPHVSL.DBF (Soil pnyO‘:wl data)
- may occupy a number of records in BSDP YS82.DBF (each record contains

information on one sample)

Connection between the ‘zpases is made on profile number (keyfield: PRV
A seconc keyfield is uscd to identify records in BSDHORIZ.DBF, BSDANAL 20F and
SDPHYSZ.DRF, as ther generally contain more than one vrecord on : single

Al e

J e

pfOﬁLLG number .

Datafile Contents key field (identifier)
BSDSTTE.DBF site data profile number (PRNQ)

BSDREMAR.DBF  remarks profile number (PRNO)
BSDHORIZ.DBF Thorizon data profile number (PRNO)

horizoen number (HRNO)

.DRBRF analytical data profile number (PRNO)
sample number (SANQO)

[os}
93]
o
»—r
*'>
},‘

BSDPHYS1.DBF soil physical data profile number (PRNO)

BSDPHYS2.DBF  soil physical data profile number (PRNO)
sample number (SANO)

Flelds

a ¢

The structure of the databases and a brief description of the fields is given
in appendix A.6.

Related items are often stored in one field in order to Keep the data struc-
tures efficient.
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For instance the field CUT1 in the BSDHORIZ.DRF data file contains all infor-
mation on the primary cutans. This informetion consists of the codes of 4 dif-
ferent items:

- Quantity {1 character code) occupies place 1

- thickness (2 character code) 2,3
- nature (2 charvacter code) 4.5
- location (2 character code) 6,7

In the print and selection modules the information on the individual items 1is
extracted from these fields by using the substring selection functions LEFT(),
RIGHT() and SUBSTR().

Full information on the composition cof these fields is given in appendix A.6.
In the description cclumn items are listed with the number of places they oc-
cupy. Items are given in the right order.

For instance the contents of field CUTI is described as Quantity (1)/ thick-
ness (2)/nature (2)/Location (2).

Index files

The index files with associated database files and key fields av2 given in ap-
pendix A.4.

HORIPRNO.NDX, ANALPRNO.NDX and PHYZPRNO.NDX are created with the UNIQUE state-
ment {inder on to unigue). These index files only have o limited amount of
pointers (each profile number occurs only once) and allow £+ fast searches.

The ordinary xuadex files (HORIZALL.NDX, ANALALL.NDX, PHY2ALL.NDX) are indexed
on the same keys but contain the profile numbers of all records and con-
sequently are much larger. These index files are used in the print modules to
put the horizons and samples of a2 soil profile in the vight order.
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APPENDIX A. DATA DICTIONARY

A.l. Program files

file names description
BSD.PRG BSD main program

IND.PRG create index files
BSDINS.BAT. installation BSD

BSD.BAT start BSD (matrix printer)
RSDLASER . BAT start BSD (laser printer)
CURSON.COM cursor on, colour

CURSONMO . COM cursor on, monochrome
CURSCOFF.COM cursor off

A.2. Source files

file name description
REDCOO00. SRC main Menu

BSDLOOOO . SRC input menu

BSD11000.8RC input site data

BSD11100.8RC guality check site data
BSD12000.8RC input horizon data

BSD12100.5SRC guality check horizon data
BSDL3000.SRC input analytical data
BSD14000.,SRC input soil physical data
BSDZ0O000. SRU select/list menu

BSD21000.8RC display table

BSDZ22000.SRC nrint table

BSD23000.5RC 24 hoc selection

BSED23100.SRC selection on site data
BSD23200.5RC selection on profile data
REDZ3300.5RC se ection on analytical data
BSD23400.5RC display profile numbers
BSDZ3500.8R print profile numbers
RSD30O0CO.SRC edit menu

BSD31000.8RC edit site data

BSD32000.5RC edit horizon dats

BSD33000.8RC edit analytical data
RED34000.8RC edit soil physical data
BSD4000O0O.SRO print Menu

BSD41000. SRC display profile on screen
B8D42000, 8RC print site data

BSDA4AZ100. 6RO create slte memory variables
BSD43000.SRC print horizon description
BSD44000. 5RO print horizon data tabular
BSD44100. 5RO create horizon memory wvariables
BSD4S000.5RC print analytical data
BSD4AEO0D0.SRC print soil physical results
B8D4T7000.85RC print tabular snalytical data
REDS0000, 5RC delete soil profiles
BREDEO000.SRC import/write menu

BSD61000.5RC import site/profile data from disk
BSDE2000. SRC import analytical data from disk
BSDE3000.SRC import soil physical data from disk
BSD64000 . 5RC importfadapt analvtical data (from laboratory database)
BSDES00U.SRC write data to disk

34



A.3.

filename

BSDANAL .DBF
BSDHORLZ.DBF
BSDPHYSL.DBF
BSDPHYSZ . DBF
BEDREMAR . DBY
BSDSITE.DBF

Ak,
file name
ANATALL .NDX
ANAIPRNO.NDX
HORIPRNO,NDX
HORIZALL .NDX
PHY LALL .NDX
PHYZALL .NDX
PHYZ2PRNO.NDX
REMAPRNO.NDX
SITEACZ .NDX
SITEFAQ.NDX
SITEPRNO.NDX
SITESTAT.NDX
STTEUNIT.NDX

ALE.

file name
CDRE
.DBF

KEYFAO74
KEYFAOS88
KEYHORIZ.DBF
KEYNAMES DBF
KEYSITE.DBF

KEYSIZES.DBF
KEYUSFAM.DBF
KEYUSGRP .DBF
KEYVEG.DBF

Data files

description

analytical data 1
horizon data

501l physical data 1

soil physical data 2

remarks data

site data

Index files

ated datafile keyfield

BSDANAL . DRF PRNO
BSDANAL.PRNO PRNO (unigue)
BSDHORIZ . DBRF PRNC (unigue)
BSDHORIZ.DBF PRNO
BEDPHYSL . DBF PRNO
BSDPHYSZ . DRF PRNC
BENPHYS2 . DBF PRENC (unigue)
SSDREMAL L DBF PRNO
BSDSITE.DBEF ACZ
BODSITE.DBF FAO
BSDSITE.DBF PRNO

ITE.DBF STAT
SSDSITE.DBEF UNIT

Conversion files

contents

FAO soil units (1974)/phase
FAO soil units/third level
horizon data

SUrVeyors

site data
abundance/quantity/size classes
5T family level

ST great/subgroup
tree/shrub/grass species

{(1988)
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A6,

File name
BSDSITE.DBF
BSDSITE.DBF
BSDSITE.DEF
BSDSITE.DBF
BESDSITE.DBF
BSDSITE.DBF
BSDSITE.DBYF
BSDSITE.DBF
BEDSITE.DBY

BSDSITE. DR

DBE
DBF
DBY
DBEF
DBF
DBY

BSDSITE.
BSDSITE.
BSDSITE.
BSDSITE.
BSDSITE.

BSDEITE.

5L DBE
DSITE.DBF
.. DBF
T DRE
TE.DBY
= DBF
E.DBF
5. DBF
. DBF

i DBF
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BS
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)
U

s
o
&

BEDSTITE.

BSDSITE.DBF
BEDSITE.DBF
BEDSITE. DBF
BSDSITE.DBF
BSDSITE.DBF
BSDSITE.DBF

BSDSITE.DEF

BEDSITE.DBF

DBF
DBF
DBF

BSDSITE.
BEDSITE.
BSDSITE.

fields data filles

field
PRNO
SHNO
GRID
ACZ

UNIT
STAT
FAOD

FAOR
STSG
STEM

SMR
LAT
LON
ELEV
DATE
AUTH

LAFO
LAEL
POS

SLFR
MITO
“EAL
(SRR
SALY
SAND
STON
ROCK
PAMA
ROTY
GEOL
DRAT
MOTS

EROS

LUt
CROP
VEG
GRCO
S5PTR

. SPSH

SPGR

HUM
LOC
REMS

C
C
C
C
C
C
C
C
C
C

2z O

D

OO 000

SIS I ]

OO0 00 0G0

SO O

oo

T
et

ok

6
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oo
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o Oy LA B A
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oy
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0O L
3

\S]

Lt sl VoI~
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o

[ T oe I 4 B & K oo BN o ]

OO o O

0
0
0

type length dec description

36

profile number
sheet number
grid number
agre climatic
mapping unit
status

zone

FAO soil unit 74 (3) + phase(2)
FAQO soil unit(3) + 3rd lewvel (3) 88

+ subgroup(2)
texture(3)

ST great group(k)
ST mineralogy(2) + STR{2} +
+ reaction(2)

soil mbisture regime
latitude
longitude
elevation
data
author(3) +
author{3)
landform
land element
position of site
topography

slope gradient minimur,(3) +
slope form
micro-topography

surface sealing

cracking

surface salts

bleached sand on surface
surface stones

rock outcrops

parent material(2) + Parent material(2)
rock type

geological unit

drainage

moisture condition(l)/depth(3)

+ cond (1) /depth(3) + cond(l)/depth(3)
erosion intensity(2)/type(l)

+ intensity(l)/type(2)

land use type

crop(2) + crop(2)

vegetation type

grass cover

dominant tree(3) + tree(3) + tree(ld) +
tree{ld) + tree(3) + tree(d)

dominant shrub(3) + shrub{3) + shrub(3)
+shrub(331+ shrub(3) + shrub(3)

dominant grass/forb (3) + grass/forb(3)
+ grass/forb(3) + grass/forb(3) + grass
[forb(3) + grass/forb(3)

human influence

location, descriptive

remarks, flag

author(3) + author(3) +

maximum(3)



rname

File

BS

BSDR

v
i

HORIZ.DBE

Z.DRIF

HC
BSDHORI
BRSDHORTIZ.DBE
BSDHORIZ.DBEF
BRSDHORIZ.DBE
RSPDHORTIZ.DBEF

Z.DBF
LDBE
Z.DBF

ORIZ.DBF

BSDHORIZ.DBF

BSDHORIZ .DBF

BSDHORIZ
BSDHORIZ.DBE
.DBF
Z.DBF
BSDHORIZ .DBYF
BSDHORIZ.DEF
BSDHORIZ.DEBF
BSDHORIZ.DBF
BSDHORIZ.DBF
BSDHORIZ .DBF

BSDHORIZ .DBF

BRSDHORLZ .DBF
RSDHORIZ.DBF

BSDHORIZ.DBF

BSDHORIZ . DBF
RSDHORIZ .DBF
BSDHORIZ .DBF
BSDHORIZ.DBF

.DBF

field

UPBO
LOBO
COL1

MOTZ

TEXD
ey
TERXZ
CLAY

STRL

YOI
[T

CuTl
CcuTz
CEME
PORL
PORZ
ROCL

ROCZ

MINI

MINZ

CARB
BIOL

RT&1
RTS2
PH

BOUN

type length dec

iption

descr

C 6 0 ile number
C 254 0 ¢, descriptive

G 6 0

Oy 2= O =
[
<O

cC 6 0

C 4 J
C 4 0
N2 0

C 6 0

(]
[eat
o

@]
§t
[

s
e

(e

20 O

(@]
2O W B
o

ey
3

3
w
[

o= O,
D3 oLay I
<

37

number
number

depth, upper boundary

depth, lower boundary

1st colour hue(5)/ value(3)/ chroma(3)
¢ modifier(l)

2nd colour hue(SYy/) value(3)/ chroms

ifier(l)

abundance
/ boundary
abundance
/ boundary

mottles

contrast(l

)
2nd mottles
(1)

contrast

fy’

s lay «
st structure grade(2)/ size(Z}/

)

aze(?
and 2Znd rructure
stickiness(2) +
(23
dry(2) +

relation 1lst

consistence

. colsunstence
moist(2)
lst cutans quantity(l)
nature(2)/ location(2)
sne guantity(l)
nature(2)/ location{2
cementation

Jthicknese(2)/

Jthickness(2)/

1st pores abundance(l)/size(2)
2nd pores abundance(l)/size(2)

lst rock fragment abundance(2)/size(2)
/shape(l)/weathering(l)/nature(2)

Znd rock fragment abundance(2) [size(2)
[shape (1)) weathering(l)/nature(2)

Ist nodule abund(2)/kind(1l)y/size 1)
fshape(l)/hardness(1l)/nature(l)/color(Z
Znd nodule abund(2y/kind (1) /size(l)
[fehape (1) /hardness (1) /nature(1l)/color(2
carbonates

biological features quantity(l) /
kind(2}

biclogical features quantity(l) /
kind(2)

roots guantity(2)/size(2)

roots guantity(2)/size(2)

field pH

boundary width(l)}/topography(l)



File name field type length dec description

BSDANAL.DBF SAMPLE N 5
BSDANAL.DBF PRNO (OB
) .DBY SANO C
.DBF UPBo N
LDBE LOBO N
V1L DBE PHW N

lab number

profile number
sample number

depth upper boundary
depth lower boundary

o

OO oo

5 s pH water
1. DBE PHC N5 2 pH CaClZ
AL.DBE EC N4 1 electro conductivity
1.DBF : N2 0 phosphorus
ALl .DBF 0 15 2 organic carbon
LDBE G N 6 2 CEC soil
DBF S A 14 1 calcium
LDBF M N4 1 Magnesium
LDBY K N4 1 Potassium
.DBE NAa SIS 1 sodium
1.DBF PES N3 0 Percentage base saturation
L. DBF VCS N o4 1 very coarse sand
L. DBY Cs N 4 1 coarse sand
.DBF MS N4 1 medium sand
.. DBF FS N4 1 fine sand
.DBF VES N 4 1 very fine sand
SDANAL.DBF Cs1 N4 1 coarse silt
BSDANAL.DBE FST N 4 1 fine silt
BSDANAL.DBF e N4 1 clay

&

=
L
3

BSDANAL.DBF CEC clay

BSDANAL . DBF C 4 0 method particle size dezrermination
BSDaA .DBF ool 0 pretreatment

L.DBEF

[

ength dec description

R HYS1.DBF  PRNO Co6 0 1 number
RSDPHYS1.DBF  INB1 N5 1 basic infiltration run 1
BSDPHYSL . DBRF  INRZ N5 Y& infiltration run 2

L3

basic infiltration run
bagsic infiltration run 4
basic infiltration run
'at value run 1

a’' value run
a’ value run
'a’ wvalue run
value run
'n’' value run
'n' value run
'n’' value run
'n’ value run

BSDPHYS1.DBF  INBS N
RSDPHYSL.DBF  INB4 i
BSDPHYS1.DBF  INBS N
BSDPHYS1.DBF  INAL N
BSDPHYS1.DBF INAZ N
BSDPHYS1.DBF INA3 N4
BSDPHYSL.DBF  INA4 N 4
BSDPHYS1.DBF  INAS N4
RSDPHYS1.DBF INN1 N4
BSDPHYSL.DBF  INNZ N4
BSDPHYSL.DBF  INN3 N4
BSDPHYS1.DBF  INN4 N 4
ESSPHYSl.DBF INNS N 4 n' value run 5
BSDPHYS1.DBF STAB N4 structure stability index
BSDPHYS1.DBF REMS C 254 remarks

et
T on L

w

s
oS,

pos
LS S YA S PSS o

B B D3 DI ORI RS DD ORI R RD B b b b
]
o
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File name

BSDPHYS2
BSDPHYS2
SDPHYS2
BSDPHYS2
BSDPH

BSDPHYSZ.DEB
BSDPHYSZ.DB
BSDPHYSZ.DB
BEDPHYSZ.DE
BSDPH DB
BSDPHY:S

}%W’Jmi\“
RSDP

I
BSDP

fields

file name field tvpe length dec
KEYNAMES . DBF  CONA S003 0
KEYNAMES DBF  NAME C 25 0
KEYSIZES.DBF o2 0
KEYSTZES DBV G 22 0
KEYSTIZES.! ooz 0
}hV“ PUAR C 13 0

KF

KEYS]
KEYSTZ

KEYSITE.DBE
KEYSITE.DBF
KE TE.DEF

e
poip s Y51

DBY
DBF
DBF

KEYSITE.
REYSITE.
KEYSITE.
KEYSITE.DBF
KEYSITE.DBF
KEYSITE.DBF
KEYSITE.DBF
KEYSITE.DBF
KEYSITE.DBF
KEYSITE.DBF
KEYSITE.DBF
KEYSITE.DBF
REYSITE.DBF
KEYSITE.DBF

KEYSITE.DBF

LDBE
.DBF
LDBY
.DBF
YsZ.DBE

converslon flles

raT i
[

ps 0

C 26 0

c 1 0

¢ 10 G

-2 0

(QLQ C 15 0

COLA C 2 0
LAND C 21 0
COTO ¢ 2z 0
TOPO c 17
COLU o2

LUSE
COVE
VEST
COPA
PAMA
CORO
ROCK
COCGE
GEOL
CODA
DRAT
Co0T

OO0 O00an

OTHE

field type length dec
PRRNO o6 0
SANO c 1 0
UpBo N3 G
LOBO N3 0
MOO3 N5 2
FoOMOOS N5 2
FooMOL N 5 2
FooMO3 N 5 2
FooMI N o5 2
FooM3 N5 2z
M5 N5 2
ML5 N5 2
BULK N4 2
BULM G2 O
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des CVLpL*OW
profile number
sample code

depth upper boundary
depth lower boundary
water retention 0.03bar
water retention 0.05bar
water retention 0.lbar
water retention 0.3bar
water retentlion lbar

retention 3barv

retention
retention
densitsy

water
water Shar
water

bulk

method bulk density
description

codes surveyors
SUrveyors

codes sizes
sizes

codes quantity
gquantity

codes structure
snructur@ grade
codes degree weather
ngY@O ﬁf weathering
codes
colour

grad

colour

codes landform(U) /
landform + landeleme
codes topography(U)
microtopography (L)
topography + micro-t
codes landuse(U) |/ ¢
land use + crops
codes wvegetation typ
vegetation type + gr
code parent material
parent material
codes rock type

rock types

codes geological uni
geological units
codes drainage class
drainage class

codes erosion type(U
influence(l)

ercosion type + humin

15bar

&
! -
ing [ shape

{ shape

land element(L)
nt
/

opography
rops (L)

e | grass cover
asg cover

t

v/ human

influence



Fi fiel
KEYHORIZ.DBEF COBO
KEYHORIZ.DBE  BOUN
KEYHORIZ.DBF  COTX
KEYHORIZ. TEXT

le name

KEYHORIZ.DBE  COST
KEYHORTZ.DBY  STRU
KEYHORIZ.DBY COCO
KEYHORIZ . DBF  CONS

d description

type length dec

[N O codes boundary width(L) [/ topog
C 9 0 boundary width/topography
0 codes texture classes

classes
ucture
type
ten
[ plas
stence dry [fmoist /
'nggu(b) /pl icity
¢ nature(U)/location

\ 4
STy

tr type

¢

!

CONSis ce <1ry fmo* st

tic: Ty

ast

“3 e o ST
2 coces cutan

C a3 *“10/1& ation

co2 kind (L) /nature ()
18

c 2z kind

3 kind

KEYHORIZ .DBF B;Q% C 20
KEYFADT7L . DBF  COFA o3 0 4 seil units(U)/phas
KEYFAO74 . DBF  FAOQ o227 O unit/phase
KEYFAOB8 . DBF  CONF cC 3 0 FAOQ 88 soil uﬂiﬁgiﬁ)/qrd
KEYFAOB8  DEF  Falu C 35 0 FAO 88 soil unit/3rd level
KEYUSGRP.DBF 3 0 codes ST Prea% group{Uy/soil
moisture regime(l)
CEYUS LDBE Groae 025 T great grouj il moistorse
KEYUSGRP . DB 25 0 ST great g v soll moist
KEYUSGRP.DBF COSs C 4 0 codes %uw7rouJ
>
KEYUSGRP.DBEF  SUBG C 28 0 subgroup
KEYUSFAM.DBEF COFA IOTC G codes 57 eralogy [/ soil temp
regi texture | reaction
KEYUSFAM.DBE  FAMI ¢ 25 G 57 lLogy/soil temperature

KEYVEG.

COsSP

DBF

REYVEG.DBF

il
'éxkuzaf eaction

0 codes
species
tr@e~9}

L)

1l

ub forb

%-1 .

species/grass~
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THEES AMD SHEUBS Grewla sp. Chioris sp.
Grewie subspathulata ¥ Chioris wirgata
AL Abutiloen 3{616@6S Guibourtia coleosperna Mo Chrysopogon montanus
sAL  Acacia albida Hyphaene natalensis 'E Cywbopogon excavatus
ahM  Acacia arenaria v Hyphagne $p. o Cymbopogon marginatus
hAT  Acacia wtaxacantha HYY  Hyphaene ventricosa P Cymbopogon plurinodes
AU Agvacia JUG Jutbernardie globiflere D Cynodon dactylon
AL Acacta Kigelia africana A Dactyloctenium aegyptium
AfR Acacia rikla acuminata AG Dactyloctenium glgantium
AtE Acacia rita sp. G De K@nia glauca
H5L Acanie annea descplor LA D anthium a
AGA  Acacia T stunhimannit P Dichanthium pa
AGE  Acacia rpus capassa £ Digitaria erd
AGR  Acacia uta pus ne%&i% 4 Digttaria mila
AHA  Acacia haematoxylos : arentcolum pon taria pent
AHE Acacia hebeclada { fctum o sp. v oD taria pent
aHR  Aracia hereroensts MEA aerua angolensis 5 onifera
AKA  Acacta karroo MRE  Markhemia scuminata Dis oo tarda setivaiva
AKT  Acacia kirkdt MAH Maytenus heterophylla b1 Digitaria sp.
ALy Acacis luederitzil subsp.heterophylia ECHE nochloa holubid
var, tuederitz i} MAS  Maytenus senepelensis ECP L nochloa pyramidalis
ALt Acacia tuedsriizii var.retinens A7 Maytenus tenutsping ELA & sine africa
AME  Acacta mellifera b4 musops zegherd EyaE nurus argenteus
ANE  Acacia nebrownii s dulea serices ENC & apogon cenchroides
ANG  Acacia nigrescens 3 ng pulchra ENSE apogon scoparium
ANL  Acacia nilotics a alricana ER hrostis sp.
4Pt Acacie perminte tospermum nmuricatum £RA L E rostis atherstontd
APD  Acavia polyacantha ryoderrus stuhmannii ERG Eragrostis biflora
ARH  Acacia rehmannisna oroa panifcuioss PR Eragrostis cilferts
ARG Acacia robuste ppea cape ERFE rostis colifera
ASC Acacia schweinfurthid wvetle zeyhard ERD £ rostis denudata
ASE  Acacia senegal var.felovachis Ttoppovrum africanum Ef tragrostis echinochloides
ASH senegel var.rostats enin redinata ERG  Eragrostis gummiflua
ASt sieberans lanthus reticulatus ERL Eragrostis lebmannntana
AL § 5p- fostigma tonningi) ERE fragrostis paliens
A5 A stuhlmanit powila obovata ERE fragrostis rigidior
ATE A tenunispina gzalria hypoleuca EROG Eragrostis rotifer
ATG Aca tortilts subs. Protea gagued! ERS Eragrostis superba
~ heterocantha Srerocarpus angolensis EYP bustachys paspaloldes
575 Acacia tortidis subs, fhtgozum brevispinosun Fia fingerhlthia africana
spivocarpa Enigorun trichotomum HEC Heteropogon contortus
AXA Arac anthophices Rhus lancea HPF Hyparrgenia filipendula
ADD  Adanmsonia digitata Rhus leptodictya HPH  Hyparrhenia hirta
AFD AT2 a guanzensis Rhus lucens YD Hyperthella disscluta
ALY Albezia wersicolor Rhus pyroides IMD fmperata cylindrics
aLA AGDL p oantheinintica Bhug sp. 158 Ischaemuw brachyatherun
ALH O Albirta harveyd s tenuinervis MEA  Megaloprotachne albescens
AL At & $p. nodendron rautanenid 0DP  Odyssea paucinervis
apH Aloe marlothid rocarya caffra ORC  Oropetium capense
aa4 Babiana hygm@e% tia brachypetala PAC  Panijcum coloratunm
BXP  Baiklaes p ur§Ja§a Securidace 10ongi-pedunculata PAK  Panicum kalahsrense
Bp#  Baphis massalensis Secyrinega virosa PAL  Pantcum lanides
arg Baphia obovato Sesamothamnus lugardil PAM  Panifcum maximus
Bys Bauhinia petersiana Sulanum s?. PAE Pantocum meyevianum
GUT  Bauhinia tonningld Spirostacnys africana PAN  Panicum novemnerve
BOM  Beguaertiodendron Stepanotaenfa araliacea PAR  Panicum repens
) megalismontanun Strychnos cocculotdes Pg Pantcum sp.
BED  Berchemis discolor Strychnos pungens PEP Penniseium purpureuwm
BOS  Bolusanthus speciosus Swartzia madagascariensis PRP  Perotis patens
854 Boscia glbitrunca Cytygutm guinecense var PHC  Phragmites communis
g7 foscia foetida subsp. carplsense POS  Pogonarthrila sguarrosa
rehmanniana 7 Tairchonanthus camphoratus #HR  Rhynchalytrum repens
251 Boscia mossambicensis 1 ephrosia sericea RHV  Hhynchelytrum villosun
gra Brachystegia boehmid T rominalia prunioides $Ce 5¢%m§ctih vulbusa
aps  Brachystegia splciformis THR aeminalia randid SCh Schmidtda kalahavriensis
iR Bridelis mollis H) socinalia sericea SLP Seohmitdiia gappcuhoroides
8ya  Burkes africans VAL Venguerla inTausta SEP  Setaria pallide-fusca
CSh Carissa bispinosa VI yitos zeyherd SES Setaria sphacelatla
CAh  Cassia abbriviata KAZ  rantsrocercis yambeslaca StV Setarta verticillata
CTh Catophractes alexandr! XIA  Ximeniz smericana SOV Sorghum verticilliflorum
CL¥  Colophosperwum mopane X1C ximenia caffra SPY Sporobolus festivus
CoB Combretum albopunciatum ZIM  Ziziphus wucronata SPF Sporobolus Timbriatus
£0A  Combretum apliculatum N SP1 Sporobolus toclados
o6 Lombretunm elaegnoides FORBS SPP Sporobolus pyramidalis
FOE Combretum erythrophyilum SPR Sporobolus rangel
Combretuym Tragrans ALl Atce titioraiis SPS Sgorobclus spicatus
{ Combretusm herevrpense AL Aloe spp STU  Stipachrostis uniplumus
o1 Combretum imberbe ASF Asclepias fruticosa STA  Stipagrostis amabilis
0L Combretum molle An Amaranthus spp STS Stipagrostis stipitata
CoH Combretun mossanbicense AP Asparagus spp THT  Themada triandra
07 Combretum zeyherd AGHM  Argemone mexigana Y68 Tragus bertevonianus
CHA  Commiphora afrlcana BAL Bauhinia esculenta TGR  Tragus racemosus
CML  Commiphora angolensis 80 Boophone 5pp TCH Tricholsena monachneg
CHE  Commiphora edulls BLG Blumea gariepina TG Trichoneuro grandiglumis
M0 Commiphora moilis CAl Cassea italica TPA Iripogon abyssinicus
MM Commiphora mossambicensis CI1P Cindclia polycegha?a TRA - Triraphis andropogonoides
MG Commiphova pyracanthoides CRS Crotolaria spastioides TRS  Triraphis schlechiert
snﬁ&gﬂ glandulosa DPG  Dipeady glaucum RS Uvet% TUm Sguarrosum
¢MP  Commiphora pyracanthotdes 0TS Datura stramonium gCh  Urochlea buolbodes
suns?. pyracanthoides DTF  Datura ferox UCR  Urochloa brathyuyra
¢Hs  Commiphota schimperd GE  Geigeria ¢ UCH  Urochloa mosambiscensis
CM  Commiphova sp. GNP Gnidia polycephola UCT WUrochloa trichopus
cRg  Croton gratissimus HAP Harpagophyluwm procumbens
CRM  Croton m@gaiabﬁtr%& IN Indigoferra sﬁp
[RY Croton menyharthi 078 UGtoplera burchelld
CR Croton 5p. PGE Pergularia extensa
pAE Dialium engleranun SR Sansevieria sp
OuE  Oichrostachys cinerea tny  Sarcostemma vinimale
neL Diospyros lycioldes S01 Solanum incanum
OPH Diospyros mespiliformis S0K  Solanum kwebense
08¢ Diplethynchus condylocarpon SON  Solanum nigrens
ONR Dombeya rotundifolla TAM Tagetes minuta
EHA  Ehretia amoena TBT Tribulus terrestris
£HR  Ehretvia vigida AAS  Xanpthium spinosum
£LG Elephantorrhiza goetzel
FLB Elephantorrhizia burked
80 fntandrophragma ceudatun GRASSES
YA Erythrophleum africanum
EUD  Euclea divinorum ANA  Andropogon amplectens
FUN fuclea natalensis ANE Androgogon SUConY S
Uy Fuclea undulata ATA  Antephora argenten
£y tuphorbia sp. ATP Anteghnra pubescens
£AS Faurta saligne ARS  Arlstida brevifolia
£10 Ficus capensis ARC Aristida ciliata
£10 Filous soldanella ARA  Arfstida congesta
FI5  Ficus SYCOMDTUS ARM  Aristida meridionalis
IV Ficus verrucuiosa ARN  Aristida namaquensis
FRO Friesodietsia obovato AR Aristida sp.
GAL  Garcinis Jivimgstone! ARS  Aristida stipitata
GOR  Gardenia resintlua AR Aristida uniplumis
GOV Gardenia volkensid BTR Hothriocchlea radicans
GRB  Grewia bicolor 5RO Brachiaria deflexa
GRF  Grewia flava BRM  Brachiaria mariothit
GRY  Grewia flavescens ARE  Brachiaria nigropedata
GRM  Grewila monticola CEC Cenchrus ¢ilfaris
GRO Grewis occidgntalls CHG  Chloris gayana
GRR  Grewia vgrin&rv%s CHM  Chloris wyrostachya
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