A final challenge is that with most animal feed and plant residue
amendments produced in the local area, inherent regional nutrient
deficiencies risk being carried through into the available organic
amendments. Nitrogen is the only nutrient that can be added into the
system by the biological nitrogen-fixation of legume plants. All other
nutrients are simply recycled on-farm or imported through animal
feeds and fertilisers. Olivado field staff are exploring the availability of
organic fertiliser products to fulfil some of the current avocado
nutrient deficiencies, specifically boron, but any product is likely to be
cost prohibitive for these small-holder farmers.
We are working to improve these nutrient budget estimates with
data specific to the avocado farms in the region. In the project, we will
also set up demonstration farms to evaluate the production responses
to our recommended nutrient management practices.
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Figure 3. An example of the benefits of a secure revenue-stream, Mr. Thomas
has purchased a new cow, which will enable him to meet the nutrient
requirements of even more avocado trees.

These simple nutrient balances will be incorporated into a Decision
Support Tool to assist small-holder farmers in enhancing their soil and
plant nutrition.
These budgets will be enhanced by further
characterising the nutrient composition and quantities of available
organic matter amendments in the region.
It is important to note that simply replacing the quantities of
nutrients exported in harvested fruit will not correct the low soil and
leaf nutrient levels of nitrogen, phosphorus, and boron measured
under current practices. To build-up soil reserves and to enhance
avocado production, these nutrients need to be applied in greater
quantities than what is currently harvested.
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For the preparation of packed samples, wet soil with the required
bulk density was pressed into testing cylinders. The samples Su1 and
Sl1 were conditioned after packing; specifically they were saturated
twice and then dried by evaporation.
The unaffected samples SGII and SGIII were taken from a ground
exploration in a park at approximately 1 m below ground surface. The
sample SGII was collected with an original testing cylinder of the Equi
pF device with a height of 5 cm. The sample SGIII was collected with a
cylinder with a diameter of 8,4 cm and a height of 10 cm.
The samples were put on a ceramic plate according to the
recommendations in the manual. When we expected problems with
the surface-to-surface contact between the ground and the plate
during the tests FS1, Su2 and SGI, we covered the plate with a thin
layer of silt before setting up the soil samples.
The testing cylinders for tests 1 to 4 were covered with the original
acrylic glass plate of the Equi pF device.
Since we expected evaporation losses, the remaining samples were
closed with a PVC-lid and sealed with modelling clay.
During the experiments with the samples Su1 and Sl1, four Minitensiometers (diameter 4 mm) and vertically installed and the
tensions were recorded by a data-logger. After finishing the
experiments, the samples were weighed and re-weighed after having
been dried for 24 hours at 105°C.

Evaluation of the Equi pF SoilWater Release Curve Apparatus
1. Objective
The Equi pF device (http://www.streatsahead.com/Products/Equipf ) for measuring the soil water release curve was placed at the
disposal of the Department of Site Evaluation and Soil Conservation of
the Technical University of Berlin in order test functionality, suitability
for daily use, and potential use of this novel device. For that purpose
several tests with samples of various texture and origin were carried
out. The results were analysed regarding their features of water
retention and water conductivity. In addition to the evaluation of the
functionality, range of application and market opportunities of the
device were analysed.

2. Materials and Methods
Seven samples of five materials, mainly sands, were examined. The
samples FS and SG are substrates of natural composition; the other
samples are mixtures of sand, silt (coarse clay), and clay. Table 1
shows an overview of the samples.
Table 1: Basic properties of the samples

No

Name

Type

Volume

Height

Bulk
Density

Texture

cm³

mm

g/cm³

Sand

Silt

Clay

1

FS1

packed

380

50

1,60

97,0

1,5

1,5

2

SGI

packed

365

49

1,55

92,7

5,1

3,2

3
4

Su2
SGII

packed
undisturbed.

380
380

50
50

1,71
1,55

60,4
92,7

34,6
5,1

5,0
3,2

5

SGIII

undisturbed..

554

100

1,73

92,7

5,1

3,2

6

Su1

packed

760

1,62

88,1

9,9

2,0

7

Sl1

packed

380

1007
50

1,61

71,8

20,0

8,2

3. Results
Datasheets are available on request.

4. Evaluation
4.1 Water retention capacity
During the saturation of the samples with a 0 cm water column,
between 60 – 80 % of the arithmetical total volume of the pores were
filled with water. The duration of a drain cycle (including 5 – 6 steps)
took between 1 to 3 days; the rewetting and saturation process took
between 3 and 6 days.
Regarding the retention function, almost all samples showed an
extremely strong hysteresis between watering and de-watering.
4.2 Waterflux
The water fluxes which were provided by the device for the
samples SGI, SGII and SGIII were analysed. Flow rates in the rage of
0,001 – 10 cm per hour were measured. Figure 4 shows the temporal
process of watering and drying cycles of samples SGII and Su1. As
expected, the highest fluxes appear at the beginning of each step
(with high hydraulic gradients) and at low matric potentials. During
the wetting cycles, the water flows decline constantly. On the
contrary, while drying the flows show steps in the curve.

The results of each watering and drying cycle were reproducible in
different ranges. The sample Su1 showed almost identical values and
curve progressions.
The samples SGII and SGIII also showed similar curve progressions,
but with differences regarding the water content in each cycle. It is
obvious that

The greatest divergence appears in the last saturating step.

The highest water content occurs in the last de-watering cycle.

The sample SGIII shows unrealistic values.
The origin of these discrepancies is not known, though they may
partly be explained by evaporation losses. Samples SG1 and FS1 showed
very different curve progressions. The curve progressions differed
clearly in each single cycle. Since those samples were packed and
unconditioned, there is likely a process of pore compression and
contraction. This error did not occur at the unconditioned samples SGII
and SGIII. Also, conditioning the packed sample (Su1, S12) prevents this
effect. It is also likely that these progressions could be due to not
allowing sufficient time for each suction step to reach equilibrium.
By means of minitensionmeters the adjustment of the matric
potential was examined during the tests with samples Su1 and Sl1. It
became evident that the matric potentials are achieved according to the
selected suction power, and therefore a hydraulic balance is set up (see
Fig. 2 and 3).

Regarding the curve of the cumulative inflow and outflow, all
cycles of sample Su1 are very similar. Noteworthy variances only
appeared during the first two steps of de-watering. Following that, the
reproducibility is almost as good as the water retention function. For
sample SGII, the first step in the drying and wetting cycle is clearly
different from the following steps. The difference is not explicable.

5. Conclusions
5.1 Application
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The Equi pF device allows a very simple, quick and smooth execution
of experiments. Preparation as well as execution of a measurement
requires little effort. In one case the experiment had to be cancelled,
because the second de-watering sequence stopped at sample Sl1. The
reason could not be detected. The data of the experiments were
quickly available and were easy to evaluate.

WHO PRODUCES WISPAS?

5.2 Functionality

WISPAS is produced by Brent Clothier and Christine Lamont.
If you have any material that you think may be suitable for the
next issue of WISPAS please contact Brent or Christine.
WISPAS is published by Plant & Food Research.

The Equi pF device allows a very simple, quick and smooth execution
of experiments. Preparation as well as execution of a measurement
requires little effort. In one case the experiment had to be cancelled,
because the second de-watering sequence stopped at sample Sl1. The
reason could not be detected. The data of the experiments were
quickly available and were easy to evaluate.

Editors
Dr B E (Brent) Clothier
Systems Modelling
Plant & Food Research, Private 11-600, Palmerston North, New
Zealand 4442
Phone: +64-6-953-7687
Email: brent.clothier@plantandfood.co.nz

Product Information available at:
http://www.streatsahead.com/Products/Equi-pf
Report by:
Steffen Trinks
Technical University Berlin
Department of Ecology
Soil Conservation Ernst Reuter Platz 1
DE 10587 Berlin
Germany

Christine Lamont
Plant & Food Research, Private 92-169, Auckland, New Zealand
1025
Phone: +64-9-925-7001
Email: christine.lamont@plantandfood.co.nz

Losing Ground to Human Activities
The European Environmental Agency of the European Union is
worried about how we’re losing soils and ground to human activities.
They’ve just published a report on what the world’s doing to its soils and
lands.
Read more at: http://www.eea.europa.eu/articles/land-and-soillosing-ground

Their article is entitled Land and soil losing ground to human
activities (Last modified 14 Jul 2015).
They say ... “land and soil are essential for natural systems and human
society, but human activities threaten the functioning of the overall land
resource, including soil. Why is this happening? What is Europe doing to
prevent it? 2015 is the International Year of Soils”
The European Environment Agency (EEA) put these questions to
Geertrui Louwagie, their project manager for soil assessments and
reporting.

They asked her ... what are the issues facing land and soil? She said ...
... land and soil are finite, non-renewable resources, which continue to
degrade, affecting their ability to function and deliver services. Food
growing, biomass and biofuel production, carbon storage, the hosting of
soil biodiversity, the filtering of water and cycling of nutrients, and the
provision of raw materials are under increasing pressure. The natural
and archaeological heritage of soil is also being jeopardised.
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They enquired next about ... what is being done to tackle these
issues? She replied ...
... the Global Land Indicators Initiative was introduced in 2012 to
develop a set of globally collectible land indicators that are comparable
over the long term. However, the environmental component was missing
from the suggested indicators. To rectify this, the EEA and the Institute
for Advanced Sustainability Studies proposed land and soil indicators to
monitor the achievement of the Sustainable Development Goals (SDG) in
terms of changes in land cover/land use, land productivity and soil
organic carbon.
They then asked ... what about land and soil policy? Ms Louwagie
added that ...
.... EU policy that is relevant to land and soil is fragmented and existing
provisions in environmental, agricultural or regional policies are neither
coordinated nor comprehensive. The Soil Thematic Strategy 2006 is a
guiding document, which explains why further action is needed to
ensure a high level of protection of soil functions and the sustainable use
of soils.
Globally, UN Member States are expected to agree on the SDGs in
September. Reversing the trend of losing land and soil resources globally
depends on the implementation of the SDGs at national and subnational level.
And it’s the International Year of Soils.

