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AARHUS 

UNIVERSITET 

DCA - NATIONALT CENTER FOR FØDEVARER OG JORDBRUG 

NaturErhvervstyrelsen 

Vedrørende supplerende spørgsmål til notatet ” Leaf coverage and nitro-

gen uptake of potential EFA catch crops” 

 Den 17. februar 2016 fremsendte DCA – Nationalt Center for Fødevarer og Jordbrug 

notatet "Leaf coverage and nitrogen uptake of potential EFA catch crops” til Natur-

Erhvervstyrelsen (NAER). 

I forlængelse heraf har NAER i mail af 10. marts stillet uddybende spørgsmål til nogle 

af notatets figurer og bemærkninger samt bedt om, at der blev udarbejdet nogle yder-

ligere figurer. Herunder følger NAERs spørgsmål og ønsker: 

1. Der ønskes en plotfremstilling for dækningsgrad og N-optag for de enkelte replikater for Fou-
lum (lignede fremstillingen for Askov i figur 3), samt en fælles plotfremstilling for alle forsøgene 
dvs. fælles for Askov og Foulum. 

2. Der ønskes en uddybende forklaring på de ”outliers”, der ses i figur 3, hvor der er målt høje N-
optag ved meget lave dækningsgrader. Dette er overraskende i forhold til, at N-optag måles på 
biomasseafklip, så hvordan kan 0 pct. biomasse have N-optag? 

a. Er disse fejlmålinger eller skal de medtages i analysen? 

3. Kan det bekræftes jf. forsøget, at en minimumsdækningsgrad kan bruges til at vurdere om der 
er et effektivt kvælstofoptag hos efterafgrøderne? 

4. I tabel 9 opnås kun i få tilfælde en tilstrækkelig dækningsgrad i forhold til trappemodellens 
krav. Der ønskes en vurdering af, hvad der for de konkrete markplot er årsagen til, at trappemo-
dellen ikke kunne opfyldes. 

Besvarelsen er udformet på engelsk som det oprindelige notat, og den er udarbejdet 

af Ingrid K. Thomsen og Elly M. Hansen, begge seniorforskere ved Institut for Agro-

økologi. 

 

Med venlig hilsen 

 

Susanne Elmholt  

Seniorforsker, koordinator for myndighedsrådgivning 

 

 

 



DCA – Danish Centre for Food and Agriculture 

Foulum, 21 March 2016 

 

 

 

Addendum to 

Leaf coverage and nitrogen uptake of potential EFA catch crops 

Ingrid K. Thomsen and Elly M. Hansen, Department of Agroecology 

 

 

The DCA publication “Leaf coverage and nitrogen uptake of potential EFA catch crops” by Thomsen and 

Hansen (2016) has raised four additional questions from The Danish Agrifish Agency. These questions are 

addressed below. 

1. Leaf coverage of the Foulum experiment 

The relationship between leaf coverage and nitrogen uptake in the biomass for the Askov experiment was 

presented in Figure 3 in Thomsen and Hansen (2016). A similar figure was not presented for the Foulum 

data due a different experimental setup at this location. The photos at Askov were taken directly above the 

area where nitrogen uptake was determined and immediately before sampling. At Foulum three photos 

were taken in each of the experimental plots, while the area sampled for nitrogen uptake determination 

was different from the photo areas. Also, there was a week’s interval between taking the photos and 

measuring the nitrogen uptake in the biomass. The relationship between leaf coverage and nitrogen uptake 

for the Foulum experiment is therefore expected to be poorer than for the Askov experiment. 

Figure 1 presents the relationship between one determination of nitrogen uptake and the three 

independent determinations of leaf coverage in each plot in the Foulum experiment. The figure shows a 

large variation in leaf coverage relative to the single nitrogen uptake determination. This was especially 

true for ryegrass. Figure 2 shows the relationship between nitrogen uptake and the average leaf coverage 

per plot.  
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Figure 1. Relationship between nitrogen uptake determined on 27 October and leaf coverage determined on 

20 October for four treatments with different catch crops in the Foulum experiment. Three photos were 

taken for each of the four replicates, hence there are three of each symbol (some overlapping).  
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Figure 2. Relationship between nitrogen uptake and the average leaf coverage per plot in the Foulum 

experiment.  

 



2. Outliers 

In Figure 3 the relationship between nitrogen uptake and leaf coverage from Figure 2 has been combined 

with the similar data from Askov, as presented in Thomsen and Hansen (2016).  

Figure 3 shows that there are areas in the Askov experiment at which there was nitrogen uptake but no 

registered leaf coverage. For these points, leaf coverage must have been registered incorrectly because the 

nitrogen uptake is an actual measured value determined on the same area as where the photo was taken. 

As discussed in Thomsen and Hansen (2016), this is probably a result of the on-line program used for leaf 

coverage determination (http://imaging-crops.dk) apparently not recognising the green colour on the 

specific day. The internet program therefore cannot be considered a fully reliable recorder of leaf coverage. 

To identify such outliers, each recorded value of leaf coverage would have to be examined by comparing 

the black and white output from the internet program with the corresponding photo. 

Tables 6-9 in Thomsen and Hansen (2016) present average leaf coverage and the proportion of the photo 

areas that met the minimum leaf coverage requirement. The data points showing negligible leaf coverage 

despite a nitrogen uptake were generally included in these tables. If these data had been excluded, a better 

compliance of the leaf coverage and nitrogen uptake would have been obtained. In this sense, Figure 3 and 

tables 6-9 in Thomsen and Hansen (2016) reflect a situation where leaf coverage was considered reliably 

determined by the on-line program. 
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Figure 3.  Relationship between nitrogen uptake and leaf coverage for the Askov and Foulum experiments. 

See text for description of differences in sampling method at Askov and Foulum (paragraph 1) and the 

discussion of outliers with nitrogen uptake and no apparent leaf coverage (paragraph 2). 
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3. Leaf coverage as proof of effective nitrogen uptake 

Eleven points in Figure 3 are considered to have negligible leaf coverage despite a significant nitrogen 

uptake. Not regarding these points, Figure 3 shows that leaf coverage increases with nitrogen uptake up to 

a certain level. The levelling out is explained by the overlapping of leaves at a certain stage when nitrogen 

uptake is still able to increase (Hansen et al., 2011; Hansen et al., 2015). 

Leaving out the points with very low leaf coverage despite a nitrogen uptake (outliers), the leaf coverage 

will to a certain extent reflect nitrogen uptake. However, as stated in Hansen et al. (2015), different growth 

habits and nitrogen concentrations for e.g. grasses and fodder radish may prevent a specific relationship 

between leaf coverage and nitrogen uptake. Besides, different species of catch crops can have a different 

ratio of root to top growth (Andersen and Olsen, 1994). Thus, species with little coverage can have 

relatively high nitrogen content in roots and vice versa. 

The average nitrogen uptake for catch crops meeting the 40 % minimum leaf coverage stipulated for the 

period 7 to 19 October (Anonymous, 2015a) was 29 kg N ha-1 with a minimum and maximum of 15 and 56 

kg N ha-1, respectively (Figure 3). The reduction in nitrate leaching from growing a catch crop is generally 

set at 30 kg N ha-1 (range 12-45 kg N ha-1) as an average of soil types and animal units (Eriksen et al., 2014). 

The average uptake of 29 kg N ha-1 is thus of the same magnitude as the assumed average reduction in 

nitrate leaching. It should be emphasized that weeds and volunteers were included in the leaf coverage and 

therefore also contributed to the measured nitrogen uptake. Nitrogen would also be present in the roots 

but this is not included. 

Despite its general relationship with nitrogen uptake, leaf coverage cannot be taken as a proof of 

“effective” nitrogen uptake if this means emptying the soil inorganic nitrogen pool. This can be deduced 

from Figure 3, where some points with a coverage above 40 % in plots receiving 30 kg N ha-1 to simulate a 

soil with a high inorganic nitrogen concentration (red symbols) had taken up less nitrogen than actually 

applied. Leaching from these plots would probably be higher than from plots not receiving nitrogen (blue 

symbols) and having a coverage below 40 %. The coverage itself may therefore give an indication of the 

reduction in nitrogen leaching but not the quantity. Nitrate leaching has been measured from autumn 2015 

in the Foulum experiment and results will be available at a later stage. Nitrate leaching was not measured 

in the experiment at Askov. 

 

4. Leaf coverage in Table 9 in Hansen and Thomsen (2016) 

The Askov experiment presented in Hansen and Thomsen (2016) included two different seeding times for 

the catch crops (7 or 19 August) and two levels of inorganic N in soil (0 or 30 kg N ha-1). Both seeding 

operations thus took place before the general deadline of 20 August (Anonymous, 2015b). However, with 

the climatic conditions prevailing at Askov in autumn 2015 the development and leaf coverage were 

strongly influenced by the time of seeding, and far fewer of the catch crops seeded on 19 August achieved 

the required leaf coverage compared with the earlier sowing date. Generally, leaf coverage was improved 

at the later seeding when 30 kg N ha-1 was applied, simulating soil with a higher inorganic nitrogen 

concentration. 

The low proportion of catch crops achieving the required leaf coverage of 40 % at Askov (Table 9 in 

Thomsen and Hansen, 2016) is mainly ascribed to the high precipitation in September. At both seeding 

times the germination and early development visually appeared satisfactory but heavy rain, especially in 



September (130 mm) – which was considerably higher than normal (85 mm), impeded growth and nitrogen 

uptake.  Situations such as that in Askov can therefore occur where catch crops, despite careful 

establishment within the time limit, do not develop the required leaf coverage due to unfavourable 

weather conditions and/or low concentrations of plant-available nitrogen in soil. 
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