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Institut fiir
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JOANNEUM

RESEARCH CO ntents

mm Technical Equipment and Data Management
= Data Management
= Weighing Data
=>» Soil Data
= Groundwater Recharge (Seepage Water)
= Solute Transport (Tracing Experiment)

mm \/ater and Solute Balance Evaluation
(October 2004 — September 2005)

== Cropping Period 1 (09/2004 — 03/2005)
== Cropping Period 2 (04/2005 — 09/2005)
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§
”’///))>/ Schematic Representation of
Sl Data Acquisition
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Schematic Representation of
moxal Data Transmission

ADSL + ISDN
FTP INTERNET
PC-ANYWHERE

[

[ w0

DATENMANAGEMENT
Institut flr

WasserRessourcenMangement
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Data flow, data management, data

GRSl evaluation concept

On-line data | Soil parameter | | Cultivation data | | Analyses |
Video data | L

# DATA MANAGEMENT /L
1
Y Y Y
DB DB DB
Pictures, Video Time series Cultivation 1
| ]

Inter- I
pretation
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Evaluation of weight data

for 1 timestep

JOANNEUM

RESEARCH

Variablen:
Gs Starting weight
Ge End weight
Gd weight difference
RGD reduced

weight difference
SW Seepage water amount
Nz  ZAMG-Precipitation
NL  Lysimeter-Precipitation
Nt  Dew (Fog)-precipitation
Etr real Evapotranspiration

units:

N
kgormm " sesesessssesesesetstsecsssietsesesaes
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Prec. Measurement (rain)

JOANNEUM

2l comparison of instruments

Tipping Bucket (ZAMG) ‘
25 4 — Tipping Bucket (surface elevation)

—— Prec. Balance (PLUVIO) /_
20 4 —Lysimeter (conv. Farming) %

E — Lysimeter (org.Farming) /_/
o
g 10 /—-—/;
o

5 ©

0 +<£ s
10.11.2004 12:00 10.11.2004 18:00 11.11.2004 00:00 g
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Prec. Measurement (snow)

JOANNEUM

L2l comparison of instruments

45 4 Tipping bucket (ZAMG) —
40 4 —Prec. Balance (PLUVIO) /_—
35 4 —Lysimeter (conv. Farming) Vi
e 30 4 — Lysimeter (org. farming) Vl #7
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__A Prec. Measurement
RESEARCH : .
(rain on fallow ground; snow on snow cover)
30 . \ 30 | 1
@ Fallow Ground e

E @ Snow Cover = ® Fallow Ground
£ 25 ® E=05
o 2 /
S 20 A £ 20 4
8 3
= = =
% 15 i_, 15
= S

10 ° e m 10 [
22 o
= L4 g_
2 s : a 5
o > E

0 T T d 0 T T =]

0 5 10 b 20 25 30 0 5 10 15 20 25 30
P Lysimeter [mm] P Lysimeter [mm]

Under Estimation of Snow Precipitation > 20 %
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Control of Weighing Precision

JOANNEUM

sacll (2005.09.27)

= o Kalibration = o Kalibration
_,‘I\‘-L ——Load Cells — Load Cells
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Control of Weighing Precision

JOANNEUM

sacll (2005.09.27)

B Weights

2.50 = T T T T I T T T T T T T T
l W Lysimeter Measurement Period: 09:00 - 10-30

2.00 “ “ H | | “ “ H ‘ ‘ ——+ Weight Reduction: -33.50 kg |

1.50 —+ Lysimeter Measurement: -33.85 kg |
Seepage Water: 0.18 kg
1.00 ETr (calc. Diff.): 0.17 kg
Balance: -33.50 kg

0.50 Lo 8
il | .20

RARRRRRRRRANARNRANA

07:30 - 09:00

Period:

Aweight
o
8

‘ ETo:

-0.50 qweight Addition: 33.50 kg

-1.00 9 Lysimeter Measurement: 33.35 kg
Seepage Water: 0.13 kg o

-1.50 qETr (calc. Diff.): 0.02 kg
Balance: 33.50 kg 5
-2.00 £
ETo: 0.04 kg g
250 4 IR L g
2}
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Daily Water Balance

JOANNEUM

RESEARCH (EX am p | e)

conventional cultivation 21. Sep. 2004
Prec. Pyso [mm] 2.80 Weight Balance WB [kg] -0.49
Prec. Pgyace [MM] 2.80 ETa (psurace - sw-we) [MM] 3.29
Prec. P cum. inpuy [MM] 2.75 ETo (rag) [mm] 2.65
Seepage Water SW [mm] 0.00 ETa (cum. output - swy [mm] 3.24
——c. WB [kg] ==c. SW [mm] =—c. P 150 [mm] c. P surface [mm]
———c. output [mm] ——c. input [mm] ——c. ETO [mm]
4.0 q
3.0 9
2.0 4
1.0 4

0.0
-1.0 4
2.0 4
-3.0 4

kg, mm respectively

13

A
21.09.2004 <
00:00
21.00.2004
06:00
21.00.2004
12:00
21.00.2004
18:00
22.00.2004
00:00
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Measurement of Dew Precipitation (PD) and Crop

Evapotranspiration (ETC) in the course of a day
(2004.09.20 as example)

RESEARCH

00:00 04:00 08:00 12:00 16:00 20:00 00:00
006 7 P PR oo s R -2
——ETC[mm] ——PD[mm] ——ETO0 [mm]
e C. ETC [MM] e====c. PD [MM] e===c.ETO [mm]

| [ I

—————————————————— =

c.N[mm]

14

INNOVATION aus TRADITION

5
=
5]
]
=
g
8
8
o
&

© JOANNEUM RESEARCH Forschungsgesellschaft mbH




Institut fiir
WasserRessourcenManagement
Hydrogeologie und Geophysik

Soil sampling for laboratory

JOANNEUM

sl investigations (2004.07.26)
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7] Result Examples:
_ A Result Examples:
RESEARCH : : 2 : :
Distribution of Substances in the profiles
Organic Substances 9/1000g Nitrogen (Kjeldahl) 9/1000g
0 10 20 30 40 50 [ 05 1 15 2
0 | | | /} . | /) /./.
50 4 50 b, l/./
= =
2100 £.100
£ £
& &
a a
£ 2
(_El 150 - (_El 150
© ©
%] %]
=
200 4 200 4 =
@
—e— Organic Farming —8— Organic Farming §
2 ~e— Conventional Farming = - Gonventional Farming............ o
2]
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Model parameter

(horicont spezific)

JOANNEUM

RESEARCH

Soil Retention
Model

v
= . Feld PF-Kurve

295 ‘

~—KMTDR035 —— KMGip035

8
8

H20 [Vol. %]

17

170 !“'

%
150

27.0 150 27.0 275 28.0 285 29.0 295
08.09.2004 07:00 10.09.2004 07:00 12.09.2004 07:00 14.09.2004 07:00 16.09.2004 07:00
H20 [Vol. %]
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JOANNEUM

el Soil Characteristic Curve BM090

INNOVATION aus TRADITION
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GW — Recharge: Comparison of
different Measuring Systems
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06.01.05 03.03.05 28.04.05 23.06.05 18.08.05 13.10.05
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A Tracing Experiment has been done to detect
the Influence of Excavation to Flow Velocity

© JOANNEUM RESEARCH Forschungsgesellschaft mbH

CONVENTIONAL FARMING

Inner Circle, Outer Circle
Area [m?] 0.5 0.5
Tracer 2H NaBr
Tracer Amount 10 ml 99.8 % 509
Solution Amount 1000 ml 1000 ml
Start Time 12.04.2005 16:53| 12.04.2005 17:09
End Tlme 12042005 1655 12042005 1711 --------------------------------------
Weight Difference [kg] 0.99] 0.98 INNOVATION aus TRADITION
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JOANNEUM Institut fiir
SN e
vx///))>/ Tracer Breakthrough curves
2l (Comparison of Lysimeters)
0.040 ‘ ‘ ‘ ‘ 0.16
—— KMSK180 (norm. m.) —— BMSK180 (horm. m.)
0.035 1 ___ KMSK180 (cum. norm.m.) — BMSK180 (cum. norm. m.) 014 o
T 0.030 4 roi2 &
0 I
@ 0.025 Lo E
E 3
o 0.020 [o.0s N
o ©
= 0015 Loos E
£ o
é 0.010 A 0.04 ;
0.005 - —— / ooz 3
0.000 s ¢ = 0.00
12.04.2005 12.05.2005 11.06.2005 12.07.2005 11.08.2005 11.09.2005 11.10.2005
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Bromide Recovery Rate

JOANNEUM

il (Comparison of Tracing Experiments)

167 i ‘ Toms
14 | Conventional Farming /j {
—— RR[LSWR15 1993]
12 4 /
10

[
I

i
N

T—RR[LSWR151997]
| —RR[KMSK1802005] |

=
o

Bromide Recovery Rate [%]
o]

Bromide Recovery Rate [%)]
o]
INLL |

2 ~ 2 / J
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Hydrologic Year 10/04 — 09/05

RESEARCH BaS|C CharacterlstICS

210.00 24
180.00 - /\ L 20
/ —}\\
150.00 1 PN} e
'E 12000 12 —
£ 1 2
o -

90.00 \ = L 8
60.00 — Y L 4
30.00 pd o

000 F e e

Nov | Dez | Jan | Feb | Mar | Apr | Mai | Jun | Jul | Aug | Sep
= P 92/04 (920 mm) |94.98 | 70.57 | 70.17 | 28.19 | 29.67 | 43.99 60.93 | 80.05 116.50115.17/112.08|97.98
1P 04/05 (992 mm) | 75.26 |67.86 |47.36 | 25.76 | 80.56 | 30.69 |73.50 | 75.90 |40.40 |158.90/181.10/134.90
=T 92/04 (10.7 °C) |10.66 | 5.02 | -0.30 | -0.71 | 1.85 | 6.04 |10.94 16.83 19.98 |21.37 |21.15 |15.49
=T 04/05 (9.8 °C) 12.39 | 4.72 | 0.76 | 0.00 | -1.91 | 3.52 | 10.17 |15.50 | 18.75 [19.90 |17.93 | 16.32
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RESEARCH Water Balance

Balance Period: 01.10.2004 - 30.09.2005
ETO [mm] (ASCE - PM) 683.7
Precipitation [mm] 992.2
Conventional Farming Organic Farming
Seepage Water [mm] 257.5 296.3
A Water Storage [mm] 113.0 95.7
ETr [mm] 621.7 600.2

INNOVATION aus TRADITION
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Organic Farming

@Prec.[mm] WETr[mm] ©SW[mm]

80
60
40
R I1IIA
o
t Nov. Dez Jan Feb Mar Apr. Mai Jun Jul

2

© JOANNEUM RESEARCH Forschungsgesellschaft mbH

ok Aug  Sep
Conventional Farming

180 N
BPrec.[mm] DET [mm]  ©SW [mm]

40

2 m

0

Okt Nov. Dez Jan Feb Mar Apr Mai Jun Jul Aug Sep

Water Balance Parameters
(monthly distribution)

OPrec.[mm] BETrorg.F. BETr conv. F

{mm]

[mm]
8
8

BPrec. [mm] BSWorg.F. BSW conv.F.

Okt Nov Dez Jan Feb Mar Apr Mai

INNOVATION a

Jun

us

Jul Aug  Sep

TRADITION
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JOANNEUM

RESEARCH
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Parameter Unit Conventinal Farming |Organic Farming
cum. Sum of SW mm 258 296
mean value of el. cond. uS‘*cm'1 350 443
mean value of pH = 7.28] 7.41
Leaching

Sodium kg*ha™ 22.43 18.42
Potassium kg*ha™ 3.00) 224
Magnesium kg*ha™ 14.09] 15.67
Calzium kg*ha™ 154.96 258.88
Chloride kg*ha™ 42.89 25.43
Nitrate kg*ha'] 128.04 172.53
Sulphate kg*ha™ 117.51] 154.84
Mean Concentration

Sodium mgH? 8.06) 5.77
Potassium mg*l? 1.07 0.68
Magnesium mg*l™* 4.81] 4.86
Calzium mgH™* 52.18 78.97
Chloride mg"l'1 14.37| 9.00
Nitrate mg*l™? 40.75] 47.99
Sulphate mgH™? 46.41] 51.78

INNOVATION aus TRADITION

Hydrologic Year 10/04 — 09/05
Solute Balance

Solute leaching 01.10.2004 bis 30.09.2005
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Hydrologic Year 10/04 — 09/05

JOANNEUM

el Nitrogen Leaching to GW

Nitrogen Leaching

20 1 I I I I I 40
= = -

18 4+ Conventional Farming (monthly sum) 36

mmm Organic Farming (monthly sum) =
16 1+ 32 -

E ——Conventional Farming (cum. Monthly sum) _‘C“
© 14 1 = = 28 X
< =——O0rganic Farming (cum. Monthly sum) =
g 12 2 Z
35
E 10 - 20 o
o >
> 8 16 S
= c
g =
=
4 8 S
o

2 4

0 0
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Hydrologic Year 10/04 — 09/05

JOANNEUM

&l GW — Table Elevation

Max. (1992-2004) mmm Min. (1992-2004) —— Mean (1992-2004) — Hydr. Year 2004/2005
264.25 -

264.00 1

263754 — — —

263.50 A

263.25 1

263.00 A

GWSP [m 0.A ]

262.75 4

262.50 1 I -
262.25

01.10. 01.11. 01.12. 01.01. 01.02. 01.03. 01.04. 01.05. 01.06. 01.07. 01.08. 01.09. 01.10.

INNOVATION aus TRADITION

5
=
5]
]
=
g
8
8
o
&

© JOANNEUM RESEARCH Forschungsgesellschaft mbH




Institut fiir
WasserRessourcenManagement
Hydrogeologie und Geophysik

GW — Nitrate Concentration
sl (1992 — 2005)

JOANNEUM
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o @
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— ) ®
g e B
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= ° &£ X \~’\ e ”WO
= 45 4 3 ®.0 QRS 0, o0 = ©
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00
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NN M S © © N~ O O O oS o § S w
o o o o o oo o o o o o o o o o
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I 94 d4 d d d d d d d 94 +d oG +d o
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JOANNEUM :lr\llsatist:érfgressourcenManagement
§ Hydrogeologie und Geophysik i
W///))/ Hydrologic Year 10/04 — 09/05
el Nitrate Concentration (SW : GW)
90 1
A/‘\f_”__‘
80 1 A KMSK180 -A—-BMSK180 -@—GW
x
70 A \A
\—E‘60 1
*D’SO
£ o——o—_._-—l——c—_.———c\/ [ g ——o—®
540 A
: A
E 30 — 3 >,+‘ﬂ\\‘/
20 /
10 A_\*ﬂ———“*‘{
0 F=
F P I e e e e e e ¢ K
F &P WY :
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Cropping Period (CP) 1:

JOANNEUM

el Crop Development (Autumn 2004)

2004.08.24

2004.09.14

INNOVATION aus TRADITION
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CP1: Weather Development

JOANNEUM

RESEARCH (W|nter 2004/2005)

2005.02.03

2004.11.17 ||

2005.03.16 |[*

INNOVATION aus TRADITION
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CP1: Water Balance

el cumulativ curves of components

400 T T
Precipitation [nm] — ET0 (ASCE-PM)
—WB (conv. F.) —SW (conv. F.)
S00=1= — ETr (conv. F.) —WB (org.F.)
—SW (org.F.) —ETr (org. F.)
200

|

NR

[mm], [kg] respectively
o

~
100 ————
Ealance Period, 05002004 - 06042006 | ———————
ET, [mm)] (ASCE - PM) 209
200 Precipitation [mm 312
Conventional |Organic
Farming Farming ”
300 1 Seepage Water [mm 102 106 5}
Weight Balance [kg] 17 21 =
ETr [mm| 227 226 =
400 T T N
3
05.09.04 05.10.04 05.11.04 05.12.04 05.01.05 05.02.05 05.03.05 05.04.05 %

INNOVATION aus TRADITION
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Cropping Period (CP) 2:
Sl 2005 APR 07 Preparation of the Lysimeter

34

INNOVATION aus TRADITION
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////)))j CP 2: 2005 APR 11

ISl Calibration, Implementation of Lysimeter

INNOVATION aus TRADITION
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§
W///))) CP 2: 2005 APR 23
Sl Fertilization with Liquid Manure

—— Weight [kg] =©—Fertilisation - liquid manure

JOANNEUM

44284

4428.2

4428.0

4427.8

4427.6

Weight [kg]

4427.4

4427.2

10:55 - 10:57
A weight = 1.382 kg
~12.830 kg * ha'!

INNOVATION aus TRADITION
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Nl "erogeoioni und Geoprysik

CP 2: 2005 MAY 06
Ll Additional Instruments in upper part

(@) Pumpkin —
Plant (P)

TDR —
Probe (TDR)

QO Tensiometer (T)

1SO 9001 z
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© JOANNEUM RESEARCH Forschungsgesellschaft mbH

Institut fiir
JOANNEUM WasserRessourcenManagement
Hydrogeologie und Geophysik

CP2:

asadl Water Content (Time Series)

© TDR_2 —TDR_3 — TDR_4 —TDR_5 : TDR_6 —KMTDRO035 — KMTDRO60

40 1

35 1

30 A

25 1

WC [Vol. %]

20

15 1

10 T T T T
01.05.2005 31.05.2005 30.06.2005 31.07.2005 30.08.2005 30.09.2005
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RESEARCH Crop Development (Org F)

== 17.05.2005
== 02.06.2005
== 17.06.2005
== 30.06.2005
== 13.07.2005
== 03.08.2005
== 25.08.2005
== 13.09.2005
== 24.09.2005
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CP 2:

RESEARCH Crop Development (COﬂV F)

02.06.2005, 06.07.2005, 03.08.2005,
25.08.2005, 13.09.2005, 24.09.2005 INNOVATION cos TRADITION:

© JOANNEUM RESEARCH Forschungsgesellschaft mbH
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[mm], [kg] respectively
o

100
200
Balance Period: 13.04.2005 - 13.09.2005
300 +|ET0 [mm] (ASCE - PM) 505
Precipitation [mm] 504
400 4 Conventional Organic
Farming Farming
500 Water [mm] 125 139
\Weight Balance [kg] -55 -30
— JETr [mm] 434 395
13.04.05 13.05.05 13.06.05 13.07.05 13.08.05 13.09.0
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CP2: Water Balance
cumulativ curves of components

Precipitation [nm] — ETO (ASCE-PM)
T  —wB (conv.F) —SW (conv. F.)
| —ETr(conv.F) —WB (org.F.)
—SW (org. F.) —ETr (org. F.)

—F

_ — A
‘,\w\ km‘/—f =
o~
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CP 2:

Conventional Farming

B TRANSPIRATION
4 MEVAPORATION

E = 143 mm
1 T =201 mm
ET = 434 mm

13.04.05 13.05.05 13.06.05 13.07.05 13.08.05 13.09.05

350 1

300
'E 250
£
— 200
w

150

Pumpkins - Evaporation

4 - I = 266 mm

Organic Farming

B TRANSPIRATION
mEVAPORATION

E =129 mm

ET = 395 mm

13.04.05 13.05.05 13.06.05 13.07.05 13.08.05 13.09.05
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CP 2:

JOANNEUM

RESEARCH PumpklnS Y|e|d

mm Qrganic Farming

= Pumpkin 1
B Pumpkin Weight 2.630 kg
B Pumpkin Seed (wet) 0.139 kg
= Pumpkin 2
B Pumpkin Weight 3.147 kg
B Pumpkin Seed (wet) 0.094 kg
H Weight 6.777 kg
H Seed 0.233 kg

== Conventional Farming

= Pumpkin 1
B Pumpkin Weight 1.994 kg x
B Pumpkin Seed (wet) 0.147 kg £
= Pumpkin 2 (rotten) 0.097 kg g
Q
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