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PUBLISHED RESULTS
• Best correla tion (~0.66) a nd lowest RMSE (~0.18) a t 432 to 545 G DD (stem 

elonga tion) where a dditiona l N ca n still be a pplied (W a ng et a l. 2019).
• Vleugels et a l. 2017 concluded tha t C ritica l NNI va lues to a tta in ma ximum seed 

yield were 0.83 in the 2–3 node sta ge, 0.72 a t the beginning of hea ding, a nd 0.59 
a t full ea r emergence. NDVI va lues increa sed with increa sing N ra tes, but were 
hea vily dependent on the tria l yea r, rendering them unusa ble on fa rm.

• G islum et a l., 2021 concluded ‘tha t a lthough it is possible to ma ke in-sea son 
predictions of NNI, it does not a lwa ys portra y the differences in yield potentia l; thus, 
it is cha llenging to utilize it to optimize N a pplica tion.

• Flowers et a l. (2010) found ‘a  significa nt a nd strong rela tionship (r2 = 0.61) between 
NDVI a nd N upta ke a cross three site-yea rs’
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AIMS
The aim of this study is to test the use of NNI in experimental plots 
a nd discuss if the method ca n be implemented by fa rmers.  
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CURRENT N APPLICATION SCHEME IN DENMARK
Nitrogen quota for each specie:
Perennial ryegrass - 170 kg ha -1

Red fescue - 150 kg ha -1

Tall fescue - 200 kg ha -1

Seed growers seem to be happy with the 
current N quota, and this will not encourage 
them to test/gamble with new methods. 

 Focus on environmenta l risks
 As pa rt of the Fa rm to Fork stra tegy – one of the centra l pilla rs of the Europea n G reen Dea l – the 

EU C ommission a ims to see a  reduction in nutrient losses of a t lea st 50% by 2030. This is expected 
to lea d to a  reduction in fertiliser use of a t lea st 20%.

https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
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NNI –PLOT TRIAL

W e ha ve developed the critica l nitrogen dilution 

curve a nd a n a lgorithm tha t is a ble to ca lcula ted 

nitrogen nutrition index (NNI) ba sed on sensor 

rea dings in gra sses for seed production. This is 

implemented in our field plot experiments a s seen 

in the figure to the right a nd ha s been shown in 

W a ng et a l. 2019 a nd G islum et a l. 2021.
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UAV IMAGE FOR N FERTILISATION
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SEED YIELD AND N UPTAKE

Flowers et a l., 2010 found a  critica l N upta ke a t G S 30 to 31 a t 158 kg ha -1
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SEED YIELD, NNI AND N APPLICATION RAT
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CONCLUSION AND TAKE HOME MESSAGES

• The Da nish sta nda rd N a pplica tion ra tes a re sufficient to secure a dequa te N 
for red fescue a nd perennia l ryegra ss. 

• An increa se in NNI from one to two will not necessa rily increa se the seed yield. 
• Ba sed on the current situa tion it is a dvisa ble to combine the use of NNI with 

the current Da nish N a pplica tion system.   
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