
PDA
PO Box 1224, Spalding. PE11 9GE 
01604 278392

hsatoP_ADP@   ku.gro.adp@ofni  www.pda.org.uk

PDA NEWS
June 2026

PDA
PO Box 1224, Spalding. PE11 9GE 
01604 278392

hsatoP_ADP@   ku.gro.adp@ofni  www.pda.org.uk

PDA NEWS

How Can You Optimise Maize Nutrition for 
Maximum Yield and Silage Quality?

Maize has one of the highest nutrient demands 
of any UK arable crop. Getting nutrition right 
doesn’t stop at establishment — it remains  

central to driving yield, cob development and 
feed quality right through the growing season.

Why maize nutrition drives yield and quality

Maize is a uniquely responsive crop when it 
comes to nutrition. Once established, it grows 
rapidly and can accumulate large amounts of 
biomass over a relatively short period. A typical 
forage crop yielding around 40 t/ha fresh weight 
(approximately 12 t/ha dry matter) places  
significant demands on soil nutrient supply and 
fertiliser strategy.

The key principle is that nutrient supply must 
keep pace with crop growth. Maize can produce 
high yields quickly, but any limitation in nutrient 
availability — whether from soil reserves, fertiliser 
timing or rooting restrictions — will reduce both 
yield and quality. In particular, silage quality  
depends on achieving a strong cob component, 
ideally contributing at least 50% of crop dry  
matter, rather than excessive leaf and stem.

Nutrient management in maize is therefore not 
simply about applying the right total amounts. 
It is about ensuring that nutrients are available 
in the right balance, at the right time, and in  
a form the crop can access efficiently. Soil  
structure, rooting conditions and moisture  
availability are all integral parts of this system.

Nitrogen – balancing growth, yield and 
maturity

Nitrogen is the main driver of maize growth, but 
achieving the correct balance is critical. A typical 
40 t/ha forage crop removes around 160 kg N/ha, 
with peak crop demand reaching approximately 
210 kg N/ha during rapid growth.

Where nitrogen supply is insufficient, the crop  
develops smaller leaves, limiting photosynthesis 
and reducing starch production. The result is  
lower yield and poorer feed value. However,  
excess nitrogen can be equally problematic.  
It encourages excessive vegetative growth,  
increases the leaf-to-cob ratio, and can delay  
maturity. Crops may also become more prone to 
lodging.

The fertiliser nitrogen requirement must always 
be considered alongside soil nitrogen supply. 
Fields with a history of manure use, previous grass 
leys or high organic matter may supply significant  
nitrogen through mineralisation. Conversely,  
lighter soils or continuous arable rotations will 
supply far less.

Splitting nitrogen applications can improve  
efficiency. Applying some nitrogen later in the 
establishment phase or early growth period can 
support the crop during key stages of demand. 



This approach can be particularly beneficial in 
seasons where early-applied nitrogen may be 
less available due to leaching.

The objective is to match nitrogen availability  
to crop growth – supporting rapid early  
canopy development while avoiding the excess  
that compromises maturity and feed quality.

Potash – supporting rapid growth and cob 
development

Potash (potassium) is the most critical nutrient in 
maize after establishment due to the sheer scale 
and speed of demand. A 40t/ha crop can take up 
around 360 kg/ha of K2O by early August, with  
daily demand reaching approximately 8 kg/ha  
during peak growth.

Although not all of this is ultimately removed 
from the field, off take remains significant  
at around 175 kg K2O/ha for a typical crop,  
increasing further with higher yields. This makes 
maize one of the most potash-demanding crops 
in the rotation.

Potassium plays several essential roles:

•	Regulating plant water status and improving 
drought tolerance

•	Supporting the movement of sugars within the 
plant

•	Enabling starch accumulation in the cob

•	Maintaining leaf structure and maximising 
light interception

If potash supply is inadequate, crops are less  
resilient to stress, and cob development can be 
compromised. This often results in poor grain fill 
and reduced silage quality, even where canopy 
growth appears strong.

Maintaining soil potassium at Index 2- or above  
is critical where maize is grown regularly. At this 
level, the soil is more capable of supplying both 
the total demand and the high daily uptake  
required during rapid growth. Where soil  
indices fall below this, the risk of yield and quality  
penalties increases significantly.

Potash management should therefore be viewed 
as a long-term strategy. Replacement of crop 
off takes is essential to avoid gradual depletion 
of soil reserves, particularly in high-yielding  
systems or where organic manures are not  
routinely applied.

Phosphate and early crop development

Phosphate plays its most important role early in  
the crop’s life, but its influence extends throughout 
the season. It is essential for root development,  
particularly in the early stages when the crop  
is establishing its ability to access water and  
nutrients. Cold temperatures at this time restrict 
root development and phosphate uptake, often  
causing deficiencies.

A typical maize crop removes around 55 kg/ha P2O5 
at 40 t/ha fresh yield. However, the critical  
factor is not total phosphate in the soil, but its 
availability during early growth. Poor phosphate  
availability at this stage can limit root  
development, reducing the crop’s ability to take 
up other nutrients and water.

Soils should be maintained at Index 2 for  
phosphate. At higher indices, fertiliser inputs  
can often be reduced, while lower indices  
require additional applications to maintain crop  
performance and rebuild reserves.

Although phosphate management is largely an  
early-season consideration, its effects are seen 
well into the growing season. Crops that established 
well with adequate phosphate typically show 
stronger root systems, more consistent growth 
and improved resilience to stress later on.

Sulphur – improving nitrogen efficiency and 
crop performance

Sulphur has often sat in the background of maize 
nutrition, but it deserves more attention in modern  
systems. Sulphur is a constituent of protein 
along with nitrogen with the supply of the two  
nutrients closely linked. A shortage of sulphur  
reduces the efficiency with which nitrogen is 
used. Although manures contain sulphur, much 
of it may not be readily available. 

Where sulphur is short, protein synthesis is  
impaired and part of the value of applied nitrogen 
is lost. This is increasingly relevant in modern  
maize systems where crops are expected to use  
fertiliser nitrogen efficiently and where reliance 
on soil reserves or organic manures may not  
always meet total demand. 

Studies have shown a clear trend of increased 
grain yield and improved nitrogen-use efficiency 
after sulphur application, with a particularly  



positive effect at lower nitrogen rates.  They have 
also shown improved biomass accumulation,  
nutrient uptake, gas exchange and antioxidant
activity in maize, with a resulting yield  
improvement under drought conditions. 

Where maize is grown on lighter land, as is often 
the case, or after a wet winter such as we’ve just 
experienced, sulphur deserves greater focus. 

Making best use of slurry and digestate

Maize is one of the most suitable crops for  
utilising organic manures, with the majority of crops  
receiving slurry, farmyard manure or digestate. 
These materials can supply significant amounts  
of nitrogen, phosphate and potash, but their  
nutrient value must be accurately accounted for.

Digestate, in particular, can provide a readily  
available source of nutrients, though its  
composition varies depending on feedstock.  
Slurry and manures also vary widely, meaning  
typical values should be treated as indicative 
rather than definitive.

Losses can be significant, especially for nitrogen.
Broadcast digestate can lose a substantial  
proportion of its nitrogen through ammonia 
volatilisation. Minimising these losses through  
rapid incorporation, injection or other reduced- 
emission application techniques can improve  
nutrient efficiency and reduce environmental  
impact.

A key management risk is over-application. 
While organic manures are valuable, repeated  
applications can raise soil phosphate and potash 
beyond optimal levels, particularly where inputs 
are not adjusted for crop off take. Regular soil 
analysis is therefore essential to ensure nutrients 
are being balanced correctly across the rotation.

Manures should be viewed as part of a total  
nutrient plan. Where applications do not fully 
meet crop requirements – particularly for potash –  
additional fertiliser inputs are required to  
maintain yield and soil fertility.

Identifying nutrient deficiencies in the field

Regular crop assessment remains an important  
part of nutrient management. While visual  
symptoms are not always the first indicator of a 
problem, they can provide useful guidance when 

interpreted alongside soil and management  
information.

Typical deficiency symptoms include:

•	 Nitrogen: Pale, reduced leaf size and overall 
lack of vigour

•	 Phosphate: Red or purple colouring of older 
leaves, particularly after cold or wet conditions

•	 Potash: Increased susceptibility to drought or 
stress and poor cob development

•	 Sulphur: Yellowing of younger leaves,  
interveinal chlorosis, reddening and, in more 
severe cases, stunting

•	 Magnesium: Yellow striping between veins 
and browning of leaf margins

However, visual symptoms should always be  
considered in context. Poor rooting due to  
compaction or adverse soil conditions can  
limit nutrient uptake even where soil reserves are  
adequate. Likewise, variability within fields 
may reflect differences in soil type, structure or  
historical management rather than fertiliser  
strategy alone.

Effective diagnosis requires combining field  
observation with soil analysis, cropping history 
and knowledge of recent nutrient inputs.

Practical in-season checklist

•	Review crop growth and consistency across 
fields

•	Check fertiliser nitrogen against soil supply and 
manure history

•	Ensure potash supply is sufficient for fields with 
high yield potential

•	Confirm that slurry or digestate contributions 
have been accurately accounted for

•	Monitor for visual nutrient deficiencies, especially 
in uneven crops

•	Check soil indices for P and K to guide future 
applications

•	 Identify fields where inadequate early nutrition 
may have limited performance
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Summary

Maize nutrition remains a central driver of both 
yield and silage quality throughout the growing 
season. Nitrogen must be carefully balanced to 
support growth without compromising maturity. 
Potash plays a critical role in sustaining rapid  
development and ensuring effective cob 
fill, while phosphate underpins early crop  
establishment and long-term performance.

Organic manures provide valuable nutrients but 
must be integrated within a structured nutrient 

plan to avoid imbalance. Regular field assessment  
and soil analysis remain essential tools for  
maintaining crop performance and soil fertility.

Ultimately, successful maize production relies 
on aligning soil supply, fertiliser inputs and crop 
demand. Where this balance is achieved, maize 
has the capacity to deliver both high yields and 
high-quality forage consistently.
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