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Figure 3. a) Stationary Cosmic Ray Neutron Sensor (CRNS) soil water content (SWC) vs. SWC determined via in-situ 

soil sampling. Red indicates CRNS SWC values determined from a single in-situ calibration campaign, black indicates 

CRNS SWC values determined from 6 in-situ calibration campaigns. b) Stationary CRNS N0 (cosmic ray neutron 
counting rate assuming dry conditions devoid of biomass) compared to SWC determined via in-situ soil sampling from 

6 calibration campaigns 
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Soil evaporation constitutes one of the most significant 
sources of water loss from agricultural soils around the 
world, particularly in arid regions. Changing climate 
and precipitation patterns combined with population 
growth will drive a need to reduce soil water 
evaporation for better water resource management. 

This work represents a preliminary effort to develop 
simple tools for determining the fate of crop residues, 
or mulch, when applied to an agricultural field, over 
the course of a growing season. Organic mulch 
protects the soils and therefore water present in the 
subsurface is less likely to evaporate thus preserving 
its presence for use by crops. The slow decomposition 
of mulch varies depending on the type used. For 
example, a legume contains a greater amount of 
nitrogen. This allows microorganisms to break down 
its tissues faster. This is in contrast to other mulch 
cover types such as grain cereal, where lower nutrient 
levels and a more stable organic composition increase 
its residence time in any particular field. Therefore, 

legumes are not likely to reduce soil evaporation as 
effectively as non-legume mulch types. 

Small plots (~ 7 m2) planted with maize located at the 
experimental fields of the SWMCNL were compared. 
Vetch (a type of legume) mulches were applied to half 
of the maize plots with the other half receiving no 
mulch. Photographs were taken above the crop canopy 
at a fixed height and pre-determined location 
approximately once a week during the growing season 
from planting until full canopy cover. This was done 
via a handheld digital camera attached to an 
expandable tripod and remotely controlled via a smart 
phone (Figure 1a). Images of the canopy were then 
processed by image analysis software for cover 
percentages (specifically, green leaves, bare soil, 
mulch, rocks, and biological soil film; (Figure 1b)). 

The gradual breakdown of applied mulch and build-up 
of living biomass has been shown (Figure 2). Vetch 
mulch was applied initially (28/7/2016) at a 
concentration of 2 tons per hectare (air dried). Figure 2 
showed that the mulch cover began at approximately 
30% and decreased to about 10% over the course of 20 
days, a decrease of approximately 1% per day. This 
rapid decrease is likely due to the acceleration of 
natural decomposition due to high nitrogen content of 
vetch mulch as well as high summer temperatures and 
moist soil conditions. As such, the use of a legume 
such as vetch may not be the best mulch type to choose 
to minimize soil evaporation. 

Because of the imperfect nature of image processing 
software, we recommend many replications of plot 
experiments and frequent image acquisition to mitigate 
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the occurrence of outliers (such as the last mulch cover 
point in Figure 2). Evidence of possible soil water 
content (SWC) changes throughout the growing season 
have yet to be explored. The possible effect of mulch 
on evaporation rates and subsequent SWC will be 
investigated during the spring of 2017 in a similar 
experiment building upon and enlarging the scale of 

the current work.  This will be done via a combination 
of continuous SWC measurement devices placed in-
situ prior to crop cultivation as well as using the 18O 
isotopic mass balance approach of soil and plant 
materials to separate evapotranspiration into soil 
evaporation and transpiration. 

 

 

Figure 1. a) Capturing canopy cover at the SWMCNL at Seibersdorf, Austria. b) Example of unprocessed and 

processed canopy cover images. 

 

 

Figure 2. Preliminary mulch experimental maize plots at the SWMCNL near Seibersdorf, Austria. Percentages of 
green leaf and dead organic matter are shown in a field with added legume mulch and one without


