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Using the Nutrient Management Guide (RB209)

Using the Nutrient Management Guide (RB209) Section1  Principles of nutrient management and fertiliser use
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RB209 was first published in 1973 and was the first comprehensive set of Cereals
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Biomass crops

Section 5 Potatoes

Further information
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Section6  Vegetables and bulbs
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Section7  Fruit, vines and hops
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and recommendations from the guide, it is practical for use in the field.

Always consider your local conditions and consult \—/

a FACTS Qualified Adviser if necessary.
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Summary of main changes from previous edition
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different rooting depths.

3. Improved guidance on sampling
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a. As risk of sulphur deficiency is becoming more widespread, the need
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sulphur deficiency is provided, based on soil type and climate factors.
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a. The system of soil target Indices and replacing offtake in harvested crops
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Summary of main changes from previous edition / The basis of good practice

The basis of good practice
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e Soil type

¢ Field cropping, fertilising and manuring history every 3-5 years

¢ Regular soil analysis for pH, P, K and Mg

e Nutrient balances - surplus or deficit from applications to previous
crops

e An assessment of Soil Nitrogen Supply every spring before applying
nitrogen fertiliser

¢ Winter rainfall
¢ Crop tissue analysis where appropriate (eg for micronutrients for arable
and fruit crops and for sulphur and potassium on grassland)
000000MMOIMITMOMOONIDDO0000 MOMoom oMo
e Take account of fertiliser nitrogen and crop produce prices

¢ Consider market requirements for quality and quantity of harvested
produce

¢ Adjust phosphate and potash for expected crop yield (including straw
where removal is planned)

44 Return to Contents
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e Apply manures in spring if possible and incorporate rapidly into the
soil following surface application to tillage land or use of trailing hose,
trailing shoe or injection equipment for slurry

e Make use of manure analysis (on-farm and laboratory testing) or use of
standard values M O0ONOION MOOMI OMOOOO00

e Calculate available nutrients based on manure type, method and time of
application
0 00DmMODMOODDODmMOD 0MLo0mMoomD MODIMDIMNOIho0MDoOn00mOn o Mmoom
amoo
¢ Apply nitrogen to meet periods of greatest demand for it
¢ Consider placement of fertilisers for responsive crops
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¢ Consider the cost effectiveness of alternative fertiliser materials

e Take account of the nutrient percentage and the availability of nutrients
for crop uptake

e Make sure that the physical quality of the fertiliser will allow accurate
spreading
0000MMmMODmMOIMOM D OMmoMmmoom 0oomo
¢ Regularly maintain and calibrate fertiliser spreaders and sprayers
¢ Regularly check and maintain manure spreaders
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e Keep accurate field records to help with decisions on fertiliser use

The basis of good practice / Good nutrient management

Good nutrient management

Maintaining a profitable farming business requires continued development
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efficiency of the farming business and to reducing environmental impacts.
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operate a profitable farm business, while protecting the environment.
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and balance the benefits of fertiliser use against the costs — both economic
000MOCIDOD 0OMIMMTO0MIOODO0MOMIMOINDODODIN0MNCO0M 00MO00MOOmom
0 DODODO DOMTmMmO0DOnN 0MOIDO0On oo 00D o MmO 0 00dmDo0moo0moan

0 0000MOm DOMDMOM MM MDMNDmMO0IMmO0D 00MD0MOM MO0MD M DM M mMoomom
it also outlines possible future changes that could further affect fertiliser use.

The growing challenges
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and air and is vulnerable to climate change, including flood and drought.
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Greenhouse gases
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greenhouse gas emissions. An estimated 70% of the UK’s nitrous oxide
emissions, a greenhouse gas around 300 times more potent than carbon
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Careful planning that maximises the efficiency of fertiliser use and better
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Plan, which confirms its intent to play its part in helping to reduce greenhouse
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Further information
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Good nutrient management

Water quality

Farming is one of many influences on water quality and water-dependent
00000000 DODOOm M0N0 MID DM MLODIDDOIMnIMInbooo00momooa
OO bOODmMOCMO0MMNDONCMO000 MEMINDO0IDODMOINMO0MOLDm Do
000000000 D0MO0MMOODOmMOD oMM IDImniOmo0 M0 Moomomm
organic manures contribute to diffuse water pollution.
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¢ Following the recommendations in this guide to maintain the target level
of crop-available soil phosphate and avoiding any unnecessary build-up
above the target Index and taking full account of the phosphate content
of organic materialsil DO0ONOMON MO0 OMODMO

e Minimising the risk of soil erosion

¢ Avoiding surface applications of all organic manures (solid or liquid)
when soils are snow-covered, frozen hard, waterlogged, deeply
cracked, or on steeply sloping ground adjacent to watercourses

e Applying inorganic fertiliser in smaller amounts as annual dressings,
rather than as a single, large dressing, except where the aim is to
increase the soil Index. Such applications should be ploughed in
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Soils
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important agricultural and ecological benefits such as reducing fertiliser
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materials from landfill.
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environment. Remediating soils which contain pollutants is difficult and costly,
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Further information
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ahdb.org.uk/knowledge-library/field-drainage-guide
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Good nutrient management

Air quality
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form fine particles, which can harm human health.
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to include more stringent ceilings for 2030.
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Further information
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Low emissions — focus on ammoniall
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https://cereals.ahdb.org.uk/media/725158/g68-ahdb-field-drainage-guide.pdf
http://ahdb.org.uk/knowledge-library/field-drainage-guide
http://www.ahdb.org.uk/thinksoils
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Crop nutrient requirements

In addition to carbon (C), hydrogen (H) and oxygen (O), there are 13 known
0mo 00Mm 0mOmMDmMEOCO0OODmDINMOOD MWD MIMO0OD00MO0MO0M M 000D m o oo
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e Macronutrients — nitrogen (N), phosphorus (P), potassium (K), calcium
(Ca), magnesium (Mg) and sulphur (S) are required in relatively large
amounts

e Micronutrients (trace elements) - iron (Fe), copper (Cu), manganese
(Mn), zinc (Zn), boron (B), molybdenum (Mo) and chlorine (Cl) and are
required in smaller amounts than the macronutrients

00000 00m 00MOooMnoonoom MmoomoonomoMn DI Immomoom 0oomooog
in plant nutrition. A deficiency of any one of these elements can limit growth
and result in decreased yield and less efficient use of other nutrients.
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For example, if a plant is seriously deficient in potassium it will not be able to
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nitrogen may be lost from the field.

MInom 0 MModomo Modh 0Mo0000dno0mmmoooo

¢ For fertiliser contents and recommendations, phosphorus is expressed
in the oxide form, phosphate (P,0,), and potassium as potash (K,0).
Sulphur, magnesium and sodium are also expressed in oxide forms
(SO,, MgO and Na,0)

¢ Soil and crop analysis reports usually show elemental forms, for
example mg P/kg or mg K/I

Crop nutrient requirements
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cereal crop may have taken up the equivalent of 300 kg/ha KU N IOMOOIOO00O
OI0IMmOMmmme 00000 00MOan0 0O00NODDM MM MOmMOIND MODOmoom
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Sodium has a positive effect on the growth of a few crops, eg sugar beet.
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solution (the water in the soil). They are absorbed in different forms, have
different functions and mobility within the plant so cause different deficiency, [
or, very occasionally, toxicity effects and symptoms.

Further information
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Integrated plant nutrient management
0M00MOMIMmMOMnoMIno Mo00MIDo0moon

¢ Mineralisation of soil organic matter (all nutrients)

e Deposition from the atmosphere (mainly nitrogen and sulphur)

e Weathering of soil minerals (especially potash)

¢ Biological nitrogen fixation (legumes)

¢ Application of organic materials (all nutrients)

e Application of manufactured fertilisers (all nutrients)
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amounts should be just sufficient to bring the total supply to meet crop need,
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Integrated plant nutrient management / Important soil properties

Important soil properties
Soil texture

Knowledge of the soil type in each field is important for making accurate
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guide effectively. Time is well spent, therefore, in acquiring this information
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In this guide, soil type, is related to soil texture. Soil texture is defined by the
0DO0DOIMOINOO0INIMDO0 MDOMmO0 M MoMIDDMOnmMOODINLM0IDO0MO0mon
00MD MOo0OUmMmOD 000DOn booo

¢ Assessment of texture by hand using the method described in Figure 1.1

e Laboratory analysis of the proportion of the different mineral particles in
the soil, followed by classification using the texture triangular diagram
given in the Think soils guide

¢ Use of the UK Soils Observatory (UKSO) “Soils Map Viewer” or the UKSO
‘mySoil’ App, which gives access to a European soil properties map

¢ Identification of the Soil Series for each field from the Regional Soil
Maps for England and Wales, with classification from the accompanying
Brown Book (available from the National Soil Resources Institute at
Cranfield University)

Further information
00MOMOD
0000@DIOMO00 000MDMmMODmo000m

000D 0O00MOMNM 00 0MDooa
000@DOODMINmMOo0mm O
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http://www.ahdb.org.uk/projects/documents/ThinkSoils.pdf
http://ahdb.org.uk/knowledge-library/thinksoils
http://www.ukso.org/apps.html
http://www.ukso.org/apps.html

Important soil properties

0000000 000N ON0OmOomm START
OMIO00MO00ODD 0000MD0 D00M I ID0 Bii1S Mo E] YES I
predominantly Does soil stain the fingers? Sand
2. If dry, wet up gradually, kneading thoroughly between finger and thumb until Ll e L YES
HNENmD 00mmm Hoonmoo oo Is it difficult to roll the soil into a ball? 's-::g‘y
3. Enough moisture is needed to hold the soil together and to show its NO NO
[0 00 00 MOmomoboo Sandy
Does soil feel loam
OIMOIno OO0mMOMOmIDOmM Moo d0MOMm midoodoommao i smooth and silty
Does soil mould to as well as gritty?
form an easily Sandy
deformed ball an silt loam

feel smooth an

silky (butter)? YES Silt
loam
|NO |
Does soil mould to YES lcol:?n
form a strong ball
which smears, but does \ Sandy
ish?
not take a polish? Also rough and gritty clay
loam
Silty
NO Also smooth and silky clay

loam

Does soil mould
like plasticine, YES Clay

polish and feel very
sticky when wet? \

Sand
clay

Also rough and silky

Silty
clay

Also smooth and buttery

0MOMIIDoooooo oDt mMO0MMmomoog
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Soil structure

To achieve optimum economic yields, crops have to acquire sufficient nutrients
000 DD O IDDmMOMDmINoIm 0 OOMMmmm oMo MOID 000D0Inm 0mmmmoooo
soil structure so that root growth is not adversely affected by poor physical soil
O000MIOOIROo0Momo0 0obanoo

00D MOMINOMDMOMOOMOMO0mMODmMIIDDOMOODO0 MO Moo MhID00D 0mMmoa

0IDmMooMmD DODINDONM Mo 0000 MImMOLmMOM DO0ID00CmMMD 00MMmomoo
MOMOMOOODOOM MO0 MM IDIDON DMIDO0MDOD 0MiMDID00IDDIhImomo
MIDOOOn oM MmO OO

IINOmmD DMOINOmOmMOMOIMID 0 MO DO O 0Moo000noMOmooonomo
cannot grow to find water and nutrients. If pores are too large, water drains
DoIDINO MiMoIDoO DD IM MDDOD MO MOb0000ODOMOMDO DM MO0 0 (mimo
0 0mmmo

The aggregation of soil mineral particles defines soil structure. For example,
O0000MDDINLM MohOhoOInoooomoD MMM MM DODODOO 0mM0MmMOtmoooa
00MO0DOODOoOn DO0MOmMOmMODM 0NIMIDIDDOO0 DI IDIDiMDmDooooooo
0MOONMOmMO00MOID 0O00000 00UmOmi Wi moMmomomonot Mo dhmmn 0omooo
depths and minimising traffic over the soil when it is too wet.

Soil organic matter

00D MOODMD DONOIDDmMOMDMOMOMD MOMIDOMODmoMmAOnooo IDITO0 MmO mo
0O DO DO0mMmMon DOODOD 000D0MDooonooOn MmO Mo o0nooomoo

¢ Improving soil structure, enabling roots to grow more easily throughout
the soil to find nutrients

¢ Holding phosphorus and potassium ions (the forms taken up by roots)
very weakly so that they are readily available for uptake by roots

¢ Holding a store of organic forms of nitrogen, phosphate and sulphur
from which available forms of these nutrients are released by microbial
action

Important soil properties

0000 000ODONMOLDmMD DODMINIIDNOMDLO00000MOIDOODM MOMO0MO 0momo m
type and climate. The interplay between the first two factors is that, in general,
[MIMOmeo DODM WomotMmD MMIDIMIMDOmMOD 0MDIMO0DD bODMnobmo
00000MOIDO0 D IDDmO0 DMiMDooODmMMICML0MIMDOMOm 0MMmMoomo

0 0ODmO0mOmmO mmo m

It is difficult to define a critical level of soil organic matter because there are so
0 000000 0MOoOnoomOnommo im0 iNmMm MOMOCMD 00 00 DO0MD DODDmEmOoom
0 00MIMDOCIMIDOME0MOMOMN@MODMID DODODO0DI M 0o am g

00MDMO0MED 0ONOmoomonn 0MO0DMOMO0DMOIMITDIMDODmMD bobmod
0000MOMIMOLmDbL 000ODLhoOnm Do 0hoMmOobIDOoMDommbooomm Onoo
MODMOMONOMDLOOD DoLMOMODMO0ODMO0On M ODMOmooo

Soil mineral matter

The types of mineral matter in a soil affect the reserves of plant nutrients and
MOMDooOnomMino0noo0 DMODMOdDo0MmMDMOmM MOMDODD OD00000Mo0moon
MINODIDMODMOID 0MDOIMO0Mo0OU0IDLIMIMODMOIMO D 0MOM MDoommo
more calcium. Soils overlying chalk are typically alkaline (pH above 7) while
MOO0MO0ODmMO MO0 DM oM IMIDOMoInmomma

Stone content and rooting depth

0IIMOmMODmMoOnOm 00 0o0MINmMO00O00MO000000MO000MON 00On 0000 00m
through the soil and because there is less fine soil to hold nutrients, the
0000 MDIOD 0MONO0@DOMNOMOnIm o DODDodnOnMm O0MDm D 0MDomMomo

00MDOODOMO0DMONOD 000D00000M DO0MMmOLMOLDbOD0OD00mO Om Inanoo
00MOOnmommo MMM 0ODMO00MIN 0MIDmMOt0dIDoMIDOmm 00MIMOMmmono
00 DM O0MIDo0MOoIDODmMom Moo MOMnomanoooio Do IooMoonooo
00 000D D MO ODIDOMOn00moomoD 000MOMDMDO0MOD [MDo00Nmo Mmm
MOMnonomormoonoom DMODO0mmO M @m0 MmO mMmmoo
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Soil acidity and liming

00MD0 DM DOm0 DM ODDomMINIMINMOno00mO MDO0DOo 0omo
pH 6.0 is 10 times more acidic than pH 7.0. It is important to maintain the
000MOODMDOOD O MMo0mom 0000MonImoino DD ODIDIDDNoMioo 0mo
taken from the field or directly in the field using a soil test kit.

0 DO0MDOMI MooODIDOOmEO MmN 0 MM O00IDm DO00DMOODDIMOmD DM
0000CO0mMOODDOMiMMIND MINMOIMD 00000 0MDIDDMOMMIDOMOm DMO0MmDo O
0 MO 000DM 000IMDo000amo Mooo0io MOmoMmOmMmD 000M 00O0mooo

0 MM mMOO0On o MODMMOIDMOD D IITO MM MODDO MOMo00MOm 00D

0 00000mD Momoooma

For soils with a pH lower than 7, natural processes (eg rainfall, crop growth
O00MOO0MOMODOmmO ODMMmMOo00m 0MOWo0Mo0 00DmM MOMmMoanooanoo
000MODO0 0MOMm000IDMMDO I oo 0D MOm Moo [ 0m domo M Mo00000moon
O0000MOMD O 0D ODOD 0INMO0MOmMmMOD 0000 mMOn 0 MODO00MMIO0mo0mon booo
acidifying processes rarely affect the pH of calcareous soils, except perhaps
IIDOINOONO MooOn 0ODoM 00MIDOMDIMImO0 DM OO0 MO MO Mo bmmo
O000D0MOODOmD D MO00mMmMomooooooo

000MOOD 00 MoDODD DM D 0oODMODiMDoMIn oD oMM o0ODmo Do
MO00MIDOMD O MomooIn MDD IINoImoooID D000 MOOmodnmomoo
same but there is sufficient overlap in the ranges to decide the best possible
000 0MO MoODODoo0MMO0MOmMotmE Mo0MoMMo0ODooMoOn 00 MO IDOmooon
O0MDOOmMO0MmO0mMOMo0mo dnmooo DOnmMoo0mmmo

U00MmMDMm 00m 00 Mommoo

0 00ODO000MMOMmMmoomo ome om
[ MO0 MMMOmMO000mO0In DOmommo om om
0 MO0M MMDOMO000mOLI DO0ODODoOnmo Om 5.3
0 00000000MMOCMONMO0MMDO0000 0mo om 5.3

Important soil properties

00000 MO0MOMmoOCmOMmONT DODMOW DODmMO0M DMMmMDNOIDOMm 0O00ME amo
each field or 5 ha block at the optimum level, should avoid patches that are well
00D IDMOMnomomo ML DIDMOM mhMINDIMIMDOmMOLD DDOODODODDmo
000@Oomm

Alternatively, in variable fields, Global Positioning Systems (GPS) sampling for
soil pH, combined with variable rate lime application can be cost-effective.
Identifying major soil types and yield variation in the field is a key step in
OI0MOIMOmMOODOMO00ONOn 00 mMao 0moo

0 0ODOODOOnDmMoMDO M INmMO0MO0 o000 M 0Mmm 0D 0000M DO 000D 00M Om 00
D 0CMMIDNODMOCIDMO0MOOMIDINIDOmO DM MDIDOMO0mDMDmOnoo 0o
0 MIMO0Mnomao

Further information
0000 Om OO0 moo0m

- Guarantees the regulatory quality of AQS-certified agricultural [
I MOMMOOCMmMOONOM O 0moo

- Provides clear, concise and independent analysis and certification

0MO00mMmoOn 00 MO IiMO000M@OM0MDoIN00MO00MOIN0ONmo0 0MOMDMO0 DMOmDoo 0moa
000MmMOODOo D0MD OO 0ON00MOMDOMmOMIDOD0MIMI0O 0mMONIDOOn00MMODmoom
0MOMI MmMOo0MOMMDIMomoONOno o

IIDIMMOMIDMODOCOD MO MOMOMIDbOCMICM DD O0Mo00MEomO0 00D 000D DMDDMOMOMmI0 0
between 6.5 and 7.0 is justified.
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Important soil properties

0D IIMIDIMD 0ODooo 0 DODDODDOODODM LIMOMmLo00mM O 0o 000D MO0 MM O0Doomm

Sands and Sandy loams Clay loams and
loamy sands and silt loams clays

| e | cow | move | o | aabe | G | e | e | e | Gmw |

Liming factor

Organic soils® Peaty soils®

e | e | 7 | s | s | 6 | 8 | 6 | 16 | 12

t/ha
am 3 0 0 0 a 0 0 a 0 O
om 0 1] 0 0 a 0 il 0 0 a0
om 7 0 1] oo 0 0o 0 0 0
am 0o 0 oo 0 oo 7 0o 7 oo 0
a. For mineral and organic soils, the target soil pH is 6.7 for continuous arable cropping and 6.2 for grass. Aim for 0.2 units above the optimum pH.
0MIDOD00MDONIMOODMOOD0 MDD MMM D ODOD0OONO00CMOO DDMO0MOMO0DDIDODMO0OD M IDODMIDLDIDMOD00ODOMOOD 00 Mo 0
Lime recommendations 0 IIDIOOImMOImTomD Mimt DilMIMMDM MO0 oD IDMO MM DO 0ooo

0moommobMmanmoan 000D O 0MO00MNIMIMODmOOD 00 DOOOD 0mMOnooo
OO0 D MO0DE DONODo0IN0IDMONDD 0 DO0mo0 0D mOmmmo O 00MOOOnmOoN00DIDOMO00MMOmMOC0MDOImOMOON M IDO0MO D00 M mMoooooo

NOMMOO000MOOD 00 i MO0 Mmo0MOOMmOn0m 0m0D ooooomoooomomn D00 BHD IHN0DE DD00mmo0mi D imomoino0moom Dmo0dnm
[MODOMOOOMO MomMoOMOOo m 0woo0 0 ooooOnonmootMIDODMOmo Moomo 00ODOMO 000 MM o0mo0 [ I M OO 000 00 00D 0MONm OO0 0D 0 mo
QDOIIOMO M0 MDIDMOMmO MO0DININm00mo0 Mo minimal, soil cultivation, no more than 7.5 t/ha of lime should be applied in

00 MmmMEOOWO0D DMOMEDOA000 0 00000M0 000MM M DODOmanmoo00 SE%%ﬁgﬁﬁ%%ﬁéﬁﬂnmgﬁﬁﬁéﬂgmD%ﬂggﬁ%ﬁ?gﬂ%ﬁgﬁmﬁg&DD
limestone or chalk, neutralising value (NV) 50-55) required to raise the pH of ) (T ) III]II][I[I]. T
different soil types to achieve the target pH level shown in the footnotes. allowed to become too acid because this will affect root growth and thus limit

nutrient and water uptake, which will adversely affect yield.

For each field, the amount of lime to apply will depend on the current soil pH,

000N 0MOMNOMD 000000 0 00000000 OMOMONMO000I0 00mooo
OONODIOD OIDIMONOND MO0M0MINON000M00MDO00MO00n00moon
combination by the difference between the initial (measured) and target
Oommo o
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Liming materials

The effectiveness of a liming material depends on its neutralising value (NV), its
fineness of grinding and the hardness of the parent rock.

The NV is the relative effectiveness of a liming material compared to that of
00IMOmmMO MOmOOm 00 MIDM 0OD000 0 O0DONO0MINmOD0MMM MD0OnOnm oo
of ground limestone or ground chalk (NV 50-55) but other liming materials can
be used, provided allowance is made for differences in NV, fineness of grinding
(which affects the speed of reaction in the soil) and cost.

The application rate is adjusted to take account of differences in NV. The
00MOMM 00O0MONOCMO0D MmO DMINDOMOm 0h0imimobInoomon
declarations of different named liming products. In addition, materials such
00MODOOD 00D OMo0Om 0Domomoo LO0MO00ML0MIDMODMIDD 000hmMmm
I 0o

The cost of different liming materials can be compared by calculating the cost
per unit of NV but allowance should also be made for any differences in particle
fineness.

000 00 MOM 0MOnmmo0MIMMDOIDO0MIDOIDOMD 0moMo00m M o0oooog
MIDMODO000N 000MO0MmMOM 0MOODMOOODDON000 00D 00000MO0m 00moo0
(dolomitic limestone) contains large amounts of magnesium and is effective for
correcting soil magnesium deficiency as well as acidity. However, many years
0On0mom 00000MOOm 0omoomobIDo0IMDmMOmOo00OMOMIDMIDmOID 0ODooon
and excess magnesium in the soil solution may induce potash deficiency in
amoaoo

Further information
Agricultural Lime — the Natural Solution O

00 00000 0000 0 00 mm

Important soil properties

0000 Ommm

Ground limestone has an NV of 50 and costs £20/t delivered and spread.
An alternative liming material (A) has an NV of 30 and costs £17/t delivered
and spread.

0 MODOOD DO0MO0mMO0OMINOMMO0MMWOM MOMO000M0ODOm o oa
Liming material A costs (17 x 100) / 30 = 57 pence per unit of NV.

0MOMO0OD0OD 0 0MODMIMO00ON0mOD 0MO00MWOIDODMoMOnmemoon
ground limestone is the more cost-effective liming material.

Lime application

{Imim 00000 m 0mmMmInomo0m0ODMIDOMD 0 O 0mMmmoomomoomo 0
O00MOMMO0MO0MOMN 0 MOD0MMOODDMmMOmM 0MOINODMDMDIDO MOMMoo 0ooo
optimum. However, when to apply lime can be fitted in with the crops being
00 DODOODOoO 0mo
e Sugar beet and barley are sensitive to soil acidity; when needed, lime
should be applied before these crops are grown

e Clover is more sensitive to soil acidity than many grass species and soil
pH should be maintained to encourage a clover-rich sward

00m mom OMOnIbo00mmm DOO0mom omn 0mMo0 00 M On0MOMD0mo M0 Mo 0000000
MMooODo0mOD 0mM 00MOODONOMo00MO O0MO0000mo0no00 Mmoo modm o
00 DDNDOM 0mMbODmOOCIIEONMOmMIDOD 0 O0MDMDOINOD MODmMoMmomo
soil. If it is important to try to achieve a rapid effect then the use of a fast-acting
0 MO DMONMODMIMOmMO0bmomaa
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http://www.aglime.org.uk/library

Nitrogen for Field crops

0 00IDOONDID MDD MO0 T I DM MOM DO 000 MDD MOID00mo mo
0moooionm 00MDDMO000MODMIMOODMO00o0MD0mMMO MbmMboboom

0000mE DM oo0mWO0ImoOnD0MMMOM DIhm 000Mib0LMOoOIom 0om
0MOMOo 00000 D0 MmMOIDOModDoOno 000ODODMD000MODOMOIDoOND Dommoo
Oo00DODmOoMDMMMOno00Mmom 000000 Do

Crop nitrogen requirement

00IDMOMIMODOIDOoIDO DoOmaInomo booODIhImoLooImoOnooommomoomoo
MIIOINOMOODM Mooooo Mmoo 00 MmO Imoboanooo 0 0oooonooan
all arable crops in this guide are defined in this way. Crop nitrogen requirement
0000MMOONOmMO0MoN0iM IIMIDOiMImO0LmMon 0ohIDIDOONMINO0 O Mo m
0ImOo0OmOmO@oOn0ImD d00M0dMmoMnmiob 0D 0dD0mmoon

Basis of the recommendations

IM0IMO0IODMDMIMOO00OMMO00MNOMOD DOIMD0MOOODO0MnOManmmoaoona
usually has a large effect on crop growth, yield and quality. Figure 1.2 shows
OID0mMOOnmooO000nN000000MOMOan 00 MmO M 000 MO 0mMOmn M 00m 0 moo00mo
IDIDDNOODDOImMOOODIM 000MODODO0LOMIIMDOMO0MICON0M@MOMmO bmMbo0moo
MODMODINODmMO0O00MO0MODODIODONM DOMOmoo

0 DO0ODOm 0O0MOMmOO0ONMO 0 mOINOnM OO0 MO0 D DOnmo0 000 M 0000mm o m
This is a financial cost and can also increase the risk of nitrogen losses to water
00ommo

Nitrogen for Field crops

44 Return to Contents

16



Nitrogen for Field crops

e Without applied nitrogen, yield typically is low (A)
Maximum ¢ As nitrogen use increases from very small amounts, there is a large
yield increase in yield up to the ‘on-farm economic optimum’ nitrogen rate
--------------------------------------------------------- (B). This rate depends on the cost of the applied nitrogen and on the
value of the crop (‘breakeven ratio’) as well as on the shape of the
response curve

On-farm economic

Crop yield optimum Ffertiliser rate

* Recommendations for cereals and oilseeds are calculated using a

Cropyield p---------o typical breakeven ratio to provide the best on farm economic rate of

with no . . .

Fertiliser nitrogen to apply. Substantial changes in the value of the crop produce
or in the cost of nitrogen are needed to alter the recommendations.

Where appropriate, different recommendations are given to achieve

crop quality specifications required for different markets

¢ Application of nitrogen above the on-farm economic optimum will
From soil . From Fertiliser increase yield slightly but this yield increase will be worth less than the
Nutrient supply —— .
cost of the extra nitrogen
(DOIDDD 0 DI i00an000000moma e Maximum yield (C) is reached at a nitrogen rate greater than the on-
farm economic optimum and is never a target if farm profits are to be
maximised. Application of nitrogen above point C does not increase
yield and yield falls with further applications

¢ The nitrogen can be supplied from fertiliser and/or organic materials

00D O00IDDOMOONONOMOODM MO0000 MmMOOn 00 MD0MOImano0oma
0000M00D0 DOOOD O 0 00 Om O 0 0 M0 M0 0D 00000 D0 00000 momo 0000
MIMOONM MO0000 MIMOOn 00 IMOMM MD 0MOn M O0On0m mO0M momoom

(T 0 0.0 00 00 3 00 E00 M0 C0 670 C00 0 C00 000 0 (00 OO0 O 000 000 (0 O 0 O dm ooo

0 0MOMO0MO000MOCOINOD 0O0MIDMOmo 0OnoOnoo0mOdnMmo00mMOnoooaog
water and denitrification to nitrous oxide (a greenhouse gas).
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Nitrogen supply and losses

0 IMO0DMO00ImMO0mIOmO MoMOiIDOmm Do0L0IMi0MDOLMID bobmOmoo
well as from fertiliser. Nitrogen losses may be by leaching, run-off, ammonia
volatilisation and denitrification.

0 MO00mooom

00D MOMOD IMOo00On0 00 Nitrate-N (NO,M INO0MO 0 000 MO0 0 M0 @
IIMNOINIMOIMIOM MOMIDIDODOON 0MDMIDOMDODIMDO0mLDDIN Mmoo momood
000Inomo DOOONINOMOMD o000 M OIDOMIDOC0MI DM IODODMO0moOm O
0MoLmD DOONIDDOMIMO0bIDIMUoOnoo0

0MO000 MOMONOOOMO MO0 0000- Mineralisation results in the
0o000MmOMODmMODMDMImMooooom MOMIDIDOO00MOMOMD MIMOo0o0nooo
00 000ODODMO0MIMOMDO00Mm mMomMmImoomMoomodnmoo

¢ On organic and peaty soils
* Where organic manures have been used for many years
e Where nitrogen-rich, organic material is ploughed into the soil

0 MO000MO ON0MM 00000MG- Small amounts of nitrogen are deposited in
MMIIDO0MIMOONO O00MM 00000MOD0000 MOOOmMMO0dmOmO0000n 00000
and clover, have bacteria in the nodules on the roots that can ‘fix’ atmospheric
IImoo0IMmMODMm IhoODO0mMOomOo0moONomMmem

0 IMO00000 MO0 OMONmME- Most organic materials contain some
0 MIMIDIDODOON MmO DMEMOMDD MIMIDMDO00O0MD 000Mommoo
MIMoMInooaoD 0N M@DODIDIMO0bIMOL00 DOMODINO M DMDmO mm
00 000N O0MODN MO0 OmOomm

0 DD0MODDOIMOMMONOIMO00E- Manufactured fertiliser nitrogen is used to
0 000MOMOLmMODOI M IDoMmMOMIDO0IND DOODOIDmIooo0

Nitrogen for field crops

0 MOooomaoon

O00000mMO - Nitrate is soluble in the soil solution and, unlike ammonium, is not
held on soil particles. Once the soil is fully wetted, nitrate may leach into field
0IMOMOINoO000O000MO0IDMIDOMDMDO00M 0DMOD 0000dDmMO00ON0MmOMmono
amount of winter rainfall has an important influence on the amount of nitrate
moooooo

00000D0M ODODOMDOCODO 0 00mO M OO0 DI DMo00bodooono
0IMMIMIND0MDMOOIDOOMODMOND 0 00D M M DOCOMDD OO Onooomon
00MO0MONmMODMIMOMImME 000Moo0INMOo0O00M D OON0o0ODo DOONODmmoo

Run-off — During and following heavy rainfall, nitrogen in solution or in
0DO0IMINM MOfM 0D0MOMO0ODOMOIDOINo0mO0 D IDMD DmLomO0 momm

0 0MDODIOCODODmO DOOIDNODIMMOO0ODOOIDO MO Dm 00 MMM momo
from field to field and season to season depending on the amount, timing and
DIDOMIN NI IIDOCDIMOC0MO0OODNOOID MOMOiMMOD0ODMOom maoo
00IDODM DDDWO0MOMNOOMO0DoOniMnmobmm LoD MOoOoODonoma
risks of nitrogen loss in run-off.

Denitrification — In anaerobic soils (poorly aerated soils lacking oxygen), nitrate
can be denitrified and lost to the atmosphere as the gases nitrous oxide, a
0MO000000MO0ODO0MOMO00an ). Denitrification is a biological process and

is most significant in wet and warm soils where there is a supply of nitrate
OIDIMOMo0OnOn DOMOIDODMmMODMO00MOnNOD0NIMO000mMO00DOOnomMO000ma
MMoO000MIMODIMD 0ODMDIMmOM MDO00IDINODDMOOD 00 DDIMWO0mDm oomo
formed during nitrification of ammonium-N to nitrate-N and some of this also
O00mMOImoImIDOmm 00000mo

00 O DO0MmMOMOMOOmO - Nitrogen may be lost to the atmosphere as

ammonia gas. Significant losses commonly occur from livestock housing,
livestock grazing and where organic manures are applied to fields and are not
immediately incorporated by cultivation. There can also be significantly larger
MOOO0MODO O 0D DODDMDIDNMO0 MO0 MM MO MoMmMOmO0 DhM0IDanooooo
0 000MIDOMNM (NODIDO000DIMDOMmMO00mMOmO 0 DOm0 MIMDODMInommmm
IIhMIDIDOINmmonoo
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Nitrogen for Field crops

Factors influencing decisions about nitrogen use

I0IDNMOMIMOLOIDOoIDO DOMMOMDLODM MObo00 MIMOOn 00 i Mooooooo
oo

e The amount of nitrogen from all sources, including the soil and organic
materials, which is available to achieve the optimum on-farm economic
yield

* The cost of nitrogen fertiliser and the likely value of the crop

¢ Any particular crop quality requirements, for example, grain protein in
bread-making wheat or in malting barley

IhIDMDOONmmoiOnmOMODODINoo0Oho 0o 000homMo0DMDDmMOmo00m mm
D 00 0mMO00000MODmOD 0Mm MDInoDmOOIDIMODNOnO00MOOn0me 0o00nm
I IOMIDO00OOn DO Onomoo0nm MM MIMOMOMO MmN o0000n 00 0m

0 DO0DMOMOmOmomon M 000 D00DMO0MMOIDImMIDODIMm 00000 MO00DmOo0 0 noa
and losses of nitrogen and the efficiency of fertiliser nitrogen use by the crop
0 000nOmooomomon

00MDIDO00M 00mMon 0 00dmotMOMOI0MUDMOINMO0MED oMl MDmMmoo
I0MODMIDooLODONOnomm boMDo0OMDMDODOMDM dD0MO00OU MO ooon
MO0IMO 00O 0MONM D DONDMOmMb00ODmO OmODm M Om o0 i M 0000 mom

0 MO0 0MONmID DMDOODINoDmMODOomo D MIDO0IDImL0DID00IoD 0bmo
MMNOIIMONo IDMOMOMODMIMmOoo0ODOmmoo ooom
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Assessing the Soil Nitrogen Supply (SNS)

Soil Nitrogen Supply is defined as the amount of nitrogen (kg N/ha) available
MINOMOO0ODO DDmMOMD 0dD0MmM OO0 MOo000 DOm0 Dm0 dmmhoo0moo000m
0IDIMO00ONO000mMOODo0mEDOMIMDO00mMO MO IDIDDMMOOND LO0DMOmmoo
MIMmoMmOm 000moo

000M 0 0ODDmoooODmimo00mmmoo 000oomo
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H H MmOooomo EIIIH OIMO0OOn@Oommon H O0mmmonon

0 00mo

e Soil Mineral Nitrogen (kg N/ha) is the nitrate-N plus ammonium-N
content of the soil within the normal maximum rooting depth of the crop

¢ Nitrogen already in the crop (kg N/ha) is the total content of nitrogen in
the crop when the soil is sampled for SMN

¢ Mineralisable soil nitrogen (kg N/ha) is the estimated amount of
nitrogen which becomes available for crop uptake from mineralisation
of soil organic matter and crop debris during the growing season after
sampling for SMN

The SNS depends on a range of factors which commonly vary from field to field
000D0 MODO00ODmo0o00IIMIIDOMDMIMOD 0oOD0ODMOO000ODomMm o banm
each field each year. The key factors influencing SNS are:

¢ Nitrogen residues left in the soil from fertiliser applied for the previous
crop

¢ Nitrogen residues from any organic manure applied for the previous
crop and in previous seasons

¢ Soil type and soil organic matter content

¢ Losses of nitrogen by leaching and other processes (the amount of
winter rainfall is important)

¢ Nitrogen made available for crop uptake from mineralisation of soil
organic matter and crop debris during the growing season

Assessing the Soil Nitrogen Supply (SNS)

Mineral nitrogen residues after harvest

The management and performance of a crop can have a significant effect on
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crops. In ley—arable rotations, the nitrogen released from grass leys may persist
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available within the first one or two seasons.

Winter cover crops
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OIDTharvest can take up significant amounts of Soil Mineral Nitrogen and reduce
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establishment; evidence to date does not show consistent benefits from its use.
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release useful quantities of nitrogen for the following spring crop; sufficient to
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timing of nitrogen release is difficult to predict, with factors such as a high
00MODODNIMIMO0DODONOMDOMOINMOmMOM DhMIMDOnOOnLO0MD Womoomomomad
0I0DOmMOOnOMO0ODOnOIMInE MOMMOIDMDIMINIM IO L0IDoOD00 0000000
crops may not have time to benefit from any mineralised nitrogen from a
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Further information
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Effect of excess winter rainfall
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soil reaches field capacity and through-drainage starts, the soil type and the
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The excess winter rainfall is the rainfall between the time when the soil profile
becomes fully wetted in the autumn (field capacity) and the end of drainage in
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- evapotranspiration

Further information
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crop uptake in the following spring. Differences in excess winter rainfall will
have a large effect on SNS in these soils. Low levels of SNS (Index 0 and 1)
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Because of both regional and seasonal differences, separate SNS Index tables
are given in Sections 3-6 for low, medium or high rainfall situations.

Assessing the Soil Nitrogen Supply (SNS)

Nitrogen released from mineralisation of organic matter
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(over one year old) is difficult to estimate. The amount will generally be small. It
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¢ Incorporation of sugar beet tops, especially before a late autumn sown
crop.

e Where a second cauliflower crop is grown in the same season. Large
amounts of leafy, nitrogen-rich crop debris will be returned to the soil
after harvest of the first crop and will quickly release nitrate available for
the next crop.

Soil Nitrogen Supply (SNS) Index system
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can be determined using field specific information (the Field Assessment
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the field using one of these methods, then referring to the appropriate crop
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0MOmImmOoog is not applicable for established grassland, field vegetables or
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given in Sections 3-6.

Assessing the Soil Nitrogen Supply (SNS)
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In most situations the SNS Index will be identified using the Field Assessment
Method, which is based on field specific information for previous cropping,
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SNS is related to the cumulative effects of farming practice over several years
and can be difficult to predict in some circumstances.

The Measurement Method should be targeted to fields where the supply of
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It is much more difficult to obtain a reliable estimate of the nitrogen that will be
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Nitrogen uptake efficiency by crops

The efficiency of uptake of nitrogen from different sources varies, even for [
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50-100 kg N/ha, on average, crops will take up an amount of soil nitrogen that
is roughly equivalent, ie SMN is used with apparently 100% efficiency.

The efficiency with which SMN is recovered is likely to be less than 100%
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However, for individual situations, actual efficiency of SMN use and the supply
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Unless high SNS results (>160 kg N/ha) are confidently expected due to the
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The efficiency with which SMN is recovered is likely to be lower where a large
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not appear to decrease the uptake of soil nitrogen. However, the efficiency of
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suffering from the adverse effects of disease, poor soil conditions, drought or
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Research has shown that the uptake efficiency of fertiliser nitrogen by winter
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other types of nitrogen fertiliser may be different in some circumstances. For
example, on light sand soils, 70 kg N/ha is taken up by the crop for every [I
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Table 1.3 Uptake efficiency of fertiliser nitrogen depending on the soil type
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adjusted to take account of these differences in nitrogen fertiliser uptake
efficiency due to soil type.

Timing of nitrogen applications
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effects on crop growth and quality.

¢ Too much seedbed nitrogen can reduce the establishment of small
seeded crops

e Early spring nitrogen will increase tillering of cereals. This may be
beneficial, but too much nitrogen at this stage can increase the risk
of lodging and reduce the potential bushel weight

¢ Late applied nitrogen will increase the grain nitrogen/protein
concentration of cereals
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priority and may also influence timing of nitrogen applications.

Figure 1.3 shows the typical pattern of nitrogen uptake by a winter wheat
crop. It is easy to see why there is no benefit from applying autumn nitrogen to
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oilseed rape crops, reflecting the larger requirement for nitrogen of this crop in
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Figure 1.3 shows:

¢ In autumn/winter (A), there is only a small crop nitrogen requirement that
can easily be met by soil nitrogen reserves. There is no need to apply
nitrogen in autumn

¢ The main period of nitrogen uptake (B) is March-June and during this
growth period, there is usually insufficient soil nitrogen to support
unrestricted growth. Nitrogen fertiliser should be applied at the start
and during this period of growth

Further information

OD0mM moomoo
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Assessing the Soil Nitrogen Supply (SNS)
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Figure 1.3 Nitrogen uptake by a winter cereal crop in relation to available soil
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The effect of economic changes
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Assessing the Soil Nitrogen Supply (SNS) / Phosphate, potash and magnesium for field crops
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Ammonium nitrate (34.5% N) costs £230/t or 230 x 100 = 67p/kg N
34.5x 10
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The breakeven ratiois 67 + 11 =6

Further information
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Alternative approaches to nitrogen decisions
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on nitrogen fertiliser use. The use of spectral reflectance sensors is one

0000 0MIDDODOnomoimMOMmOomimoo0 I MOO000MIMmOo00DooIno Dodmomog
field. Other fertiliser nitrogen recommendation systems are based on models of
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Phosphate, potash and magnesium for field crops
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a very low level, crop yield increases, rapidly at first then more slowly until
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Effective use of target Indices depends on representative soil sampling. If it is
felt that significant areas of the field could differ in P or K Index, these areas
0000MMDmMOL 0MO0Mb0OmimomotbmMmmm

To maintain soils at the correct Index it is usually sufficient to replace the
amount of each nutrient expected to be removed from the field in the harvested
OMoonommo 0O0ODO0DMOmMDMOmMmMOOmo d00mMmodn 0MOMImIDomomomomao 0
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harvested product(s) as shown in Sections 3-6.
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every 3-5 years, at a suitable time in the crop rotation. Maintaining the appropriate
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deficiency has occurred, a fresh application of phosphate and potash is unlikely
to be available for uptake by roots in time to benefit the crop being grown.
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Managing soil phosphate, potash and magnesium supply
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e The current soil Index in the field

e The target Index or critical level of each nutrient for the rotation

® The need to build up, maintain or run down the soil Index

* The responsiveness of a crop to a fresh application of each nutrient
® The quantity of each nutrient removed from the field in crop produce

¢ The quantity of nutrients supplied from any organic material that is
available for application MOOODOMON MO0 OMOOOIO
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and maintenance applications are given in Sections 3-7. The recommendations
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Phosphate, potash and magnesium for field crops

Soil sampling and analysis
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slowly so soil sampling and analysis can be done every 3-5 years at an
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In variable fields, GPS sampling soils for P, K and Mg, combined with variable
rate nutrient application, can be cost-effective. Identifying major soil types
and yield variation in the field is a key step in establishing the need for GPS
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in Sections 3-7.
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application of the nutrient. Index 0 soils are deficient and there would be
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Element Method of extraction
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Leaf analysis

000ODO0MEMmOOMOMOCOODONOMEMD DoMLMDOM MO Mo00ohIDauoon
IDIDIIDNIDIMODONOmMO Woon 00 d000MIMODD 0 0MOD O OO - OOimo
00IDODMINOMD MO MOOIDOD0MOONMmOMNoIMO oM MMM OO0 DM O mo
00Imimoomo DoODO0ODmMoD00 00D mMODOMODMOMImAOn MM MM 0odnoooooo
000 0o D0MUo0mMoOmomO0ODnC D00 mWomo

To provide meaningful information, testing should be carried out at a defined
growth stage and on a specific part of the plant. For example, for winter wheat,
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extension (between GS31 and GS39). At such times, diagnostic sampling in
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there is a nutrient deficiency.

0000MMONOIDO0@OMIDODmMo0MMOOImOO0ODOD MO0 M MOM 0000Onoanomm
O000000DODDOONIDDmM MM DO0OD 0Mmodnoo0000oono0Mo0MoMm M0mo0000m
growth stage, fertiliser application, weather or other factors that affect nutrient
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prone to short-term fluctuations and may be less useful.

Potash-releasing clay soils
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release may not be sufficient to meet the requirement of crops with a large yield
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potash required (over and above offtake) to raise the level in the soil may be
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the clay minerals. A rough classification of clays based on their likely potash
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Target soil Indices
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MMO0Mmon Index 2 (16-25 mg/litre)  Index 2- (121-180 mg/litre)
O000momo® Index 3 (26-45 mg/litre)  Index 2+ (181-240 mg/litre)
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The amount of applied P required (over and above offtake) to raise soil P
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to be removed from the field and its nutrient content. Typical values for the
content of phosphate and potash in crops are given in Sections 3-6.

For cereals, offtake in grain plus straw (where removed) can be determined
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oilseeds, where targeted yield is significantly greater or less than typical, the
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important to sample and analyse the soil every 3-5 years to check that the
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perhaps 10-15 kg MgO/ha and it appears that this amount of magnesium can
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available phosphate and potash in the soil by one Index and it is difficult to give
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50 mg K/I, 300-500 kg K,O/ha as a potash fertiliser (ie 500-800 kg/ha of [
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Further information
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Phosphate, potash and magnesium for field crops
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Current P or K Index
Period over which
to adjust soil index

Adjustment to application (kg/ha)
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adjustments. The recommendations given in Sections 3 to 7 are the higher of:

¢ The rate of nutrient required for maximum crop response

¢ The rate of nutrient based on the maintenance dressing plus the
amount suggested in Table 1.6 to increase the soil Index in 10-15 years
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Application to replace offtake
(to nearest 5 kg/ha)
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e Experimental evidence shows that applying the maintenance dressing of
phosphate and potash fertilisers to soils at Index 0 and 1, even with the
suggested addition for build-up, will rarely increase the yield of many
arable crops to that achieved on Index 2 soils given the maintenance
dressing alone

e Continuing to apply phosphate and potash as fertilisers or manures to
soils at P and K Index 3 and above is an unnecessary expense

00D ONO00MO0 0D 00MONO000000MOMO mom
00ImMOMIMOIMNMO0DMDOOIOEDO0IDMOo0M MO DD MOMMOMO0ML DM o0oo0bmo
000000DOODMOODO0000 00DOOMO0DMOmMObtmooL 0D oD oMW o OnhMo000 Mmoo
of phosphate transfer from soil to surface water when soils are at P Index 3 and
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To reduce the risk of phosphate transfer, every effort should be made to
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bodies may cause algal blooms and other adverse effects on the biological
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grown. Note that this may be higher than the expected offtake at harvest.
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Some field vegetables and forage maize may respond to fresh applications of
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establishment, even on soils at P Index 3 and above. On soils at P Index 2
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e There is a serious risk of damage to germinating seedlings if base
fertiliser formulations containing potash salts are used as starter
fertilisers. For further information consult a FACTS Qualified Adviser
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Phosphate, potash and magnesium for field crops / Magnesium

Magnesium
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Potatoes and sugar beet are susceptible to magnesium deficiency and may
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Other arable crops may show deficiency symptoms at soil Mg Index 0 but
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Deficiency symptoms often occur early in the growing season when root growth
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Soil should be sampled and tested regularly, every 3-5 years. For soils at Mg
Index 0, 50-100 kg MgO/ha can be applied every three or four years.

0 00DODOM 0ODOO0ONOm o Mo0ModoomIDmMoD0ID M 0MOIDoMono o mmoo
magnesian limestone may be cost-effective. An application of 5 t/ha of
magnesian limestone will add at least 750 kg MgO/ha and this magnesium will
00000 DWODODOM@OINOINOMIMOMO0OD DO0MODMOD 0O 000IMMO00 D0 MD0 0000
the soil Mg Index can exceed 3, which can have implications for potash
deficiency if available potassium is not supplied in adequate quantities.

Further information
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Sulphur
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¢ Yield can be reduced when sulphur is deficient but visual symptoms are
absent

¢ Nitrogen fertiliser may not be fully utilised if sulphur is deficient
e Correct sulphur fertilisation improves quality of grains and oilseeds

¢ Sulphur application is currently very cost-effective and is not associated
with any major environmental problems
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¢ Although roots take up sulphur as sulphate (SO,), recommended
rates and the content of fertilisers and organic material are
expressed as either SO, or sulphur.

N

Sulphur deficiency

There is an increasing risk of sulphur deficiency in the UK in a wide range of
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deficiency.
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Sulphur
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risk of deficiency will affect an increasingly wide range of crops grown on many
different soil types.

The best guide for assessing the risk of sulphur deficiency is soil type and
field location, although fields that have received regular applications of organic
manure are less likely to show deficiency.
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deficiency situations (Table 1.7).

Where sulphur deficiency has been diagnosed or is expected, it can be
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¢ Readily available sulphur, which can be taken up immediately by
the crop

¢ Organic sulphur, which is not immediately available for crop uptake but
may be mineralised to readily available sulphur over subsequent months
and years
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determine sulphur availability from different organic materials.
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used to diagnose moderate to severe cases of sulphur deficiency. However,
these symptoms can be easily confused with other nutrient deficiencies or crop
stress and, by the time they appear, it can be too late to correct the deficiency.
It is likely to be difficult to identify the slight visual symptoms normally
associated with minor sulphur deficiency that may still result in significant yield
MO00m

If a deficiency is suspected, tissue analysis in the spring can be a useful
diagnostic tool used in combination with the sulphur deficiency risk matrix,
based on soil type and over-winter rainfall (Table 1.7).
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Table 1.7. Sulphur deficiency risk categories

Winter rainfall (Nov-Feb)

Soil type Low Medium High
(<175 mm) [(175-375 mm)| (>375 mm)
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Sodium
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If a deficiency is suspected, ensure that an analysis package is chosen that
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tables. At recommended rates, sodium should have no adverse effect on the
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in livestock diets. Sodium application will not have any effect on grass growth
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Micronutrients (trace elements)
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small amounts in soil that there is a risk of deficiency in plants and animals.
Deficiency is most frequently related to soil type, soil pH, soil structural
conditions and their effect on root growth and crop susceptibility.
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test soils every 3-5 years and treat acidic soils with a liming material.

Visual symptoms of a deficiency of a specific micronutrient are often short-
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deficiency.

Sodium / Micronutrients (trace elements)

0000000000MMO0MmO0mO00On 00000 MO0MmMD MmMO0Omommooommon
informed by crop and soil risk factors (Sections 3-7) and visual diagnosis of a
micronutrient deficiency should, where appropriate, be confirmed by plant and/
0ID0IDO0moma

Soil analysis for micronutrient deficiencies may be done on the same samples
taken every 3-5 years for routine analysis of P, K, Mg and pH. If a deficiency
MDMOO0O0MOODO00MODOODOMO0MEImMOD000DONmE L0000 bmo0COnoo

0 IMO0ImoMOnmoooonoo

If a deficiency is suspected, leaf analysis in the spring can be a useful
diagnostic tool. If leaf analysis indicates a deficiency, it is still important to
MO0MOIDOD 0mMOMIDMDOMODODOINOODo0momDODIm MO 0WLhn0 oD omm
MoMDOMDoIIMOomOmonm O DImomn fanoimoo 0ImM 0oODoo0In00momo 000
contain adequate amounts of the nutrient and the deficiency may simply have
0000MOOO00MOIDO OO0 MiDID0 MMM O0ID MO 00MOM 00MOOD000 M o0omm
MODOMOOnmme o

Deficiencies affecting crop growth

00mMOoom O- Deficiency can affect sugar beet, Brassica crops and carrots on
MOOMNOMMOmMoIm MmO MO000MDODOMnomOndnm Dmotooobodn 0o 0mo oo
MOmoomMOoDMmMODOMOMOMMMmO MOMOMIDO0MMO MIMOmmMom 0o O mo 00
000D 0D mMoo0oMOMOIINoOnoOD 000MO0MO000MO0DmMmMO 00 00O

0 0IDMIDO0MOLD DD IMo0DIMIMoanoob0mooOmooooo oo

00ImOOmomm Omnmmo MO0MDODDO0 MMM OONODOC0 0 0000000 0000
0 0
with a risk of deficiency. Leaf analysis is also a useful diagnostic guide and a
value lower than 20 mg B/kg dry matter may indicate deficiency (although the
deficiency value varies between crop species).
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0 00000m O0- Deficiency is not widespread in crops but can occur mainly in
00MOMIMOMOO0DIMO0MIDOMM 00W00MINI0MO0MOCID MO O0OD00mm
Sugar beet may also be affected.

IMOIMOMONCD 00 0MImMomO MOmM OO0 M O0MO000000MD0MD o ooa
00O Immmo MO0 M MM Om oM Omoono N 0MmMO0M 0Omo0 00 M o0mo0nooomo
000ID0000DO000 0MOMO00m OO0 000 0Om0mO 0OMOOmM 0000 0 00 0 0
analysis is useful for identifying whether deficiency is likely.

0 000MDODOMOm Dm0 00 IDMOmOOn D 0000 000 000 M0 im0 momoo
possible deficiency. The copper content of the leaf does not reliably indicate
MOmooooOnmMmOiM oM mom

OO0omoo- Deficiency occurs commonly in fruit crops grown on calcareous
soils but is not a problem in annual field crops. Symptoms in fruit are yellowing
of the young leaves with veins remaining green. Deficiency cannot be reliably
0MoD0000MOMOIMOOU D MOMO0mOmm

0 0000000000 O00- Manganese is the micronutrient most commonly deficient
in field crops. Deficiency occurs in many crops on peaty, organic and sandy
I0IDMONmMOME MOIDO00MO00MDOCMO00MID M MDODO M DODMO0MI Dom

Susceptible crops include sugar beet, cereals and peas. In cereals, deficiency
00D0MO00 DMOMOMO0CMOD MM mMO0Om 000mmoodn 00000 000moo00Mo00mon
MIDMOmMOOD 0Omomoodmoan 0MmMOmMOOmmo 0M 00N On0MO000mMmo00 b om
0Mo0MOmOnom DOOODOmM 00OnmO Mo 0Momofmboodnoomomm M omooa
OIDIMOMD DO00MODMOODCIM IDMINOMOIND bODLoMom 00 MM boom
indicating possible deficiency. Soil analysis is not a reliable guide to deficiency.

0 OIMOO00000 OO 00- Deficiency is associated with acid soils and is not
generally a problem in limed soils. Cauliflower may be affected and symptoms
MOMOLONCONMOMINE MIIDOOnOOmO MO0 O M

Soil or plant tissue analyses may be used to diagnose molybdenum deficiency.
00MDDOMOMODMODOMIT0MLODOODDM MDNOMID 0 00O MLb0DIMOmoo 0 00
MODO0OMUCOODCODO0MOM@DMODMOOD M DD 0MINIIMDIO0MIMD 0M 0moana
normal cauliflower plants and around 0.35 mg Mo/kg in deficient plants.

Micronutrients (trace elements)

OmMOOOo0- Deficiency is rarely found in field crops. In the few cases where
deficiency has been found, it has been on sandy soils, with a high pH and
0000000MDDDOIDOD MO IML0ODMOODLMOMODIDIDNID 00MmomOmmoo
affected.

O0000DO0MECmOnOnom 00No0mMINmMO000OnmMOmOomo0 M mo0000 b MMM 0 Cmmoao
than 15 mg Zn/kg dry matter may indicate deficiency. Soil analysis is usually
00m 0 00 MOODoOn 0OD MO00000 M0 MMM 0 CONMOMOOno00m o0 MM 0mMomao
indicates a risk of probable deficiency while less than 1.50 mg Zn/kg indicates
possible deficiency.

Deficiencies affecting livestock performance

000M@ODmMOMDmIDoOOIMMO00CIDNO0MOmOmMD MoID0iMDIMnOnmoommo mo
but too little in grazed crops can lead to deficiency in some animals. Where

a deficiency has been correctly diagnosed, treatment of the animal with the
appropriate trace element is usually the most effective means of control, 00000
application of selenium and cobalt to grazing pastures can be effective.

Further information
0MOo0Mmo 0000 0O0mMO DoMODOmMOn 000 Ommoo @ ooooo

000MO0mMO 0mMO000 M mMOoMMM M OmM 00T 0mo00ommoo
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http://beefandlamb.ahdb.org.uk/returns/nutrition-and-forage
http://beefandlamb.ahdb.org.uk/returns/nutrition-and-forage

Fertiliser types and quality

It is important to select the most appropriate and cost-effective material from
the many different types of fertiliser that are available in both solid and fluid
I OO0 OOODIDD MOIDoM DM OIDIDMOINo o0 0D M omMobomomoo

e The total concentration and the ratio of nutrients in the fertiliser

¢ The chemical form of each nutrient

¢ The physical quality of a solid fertiliser and its suitability for accurate
spreading

e The form of a liquid fertiliser, true solution or suspension

¢ The cost of the nutrients

(3 C C A8 CH 9 9 9 9 9 Y T A 0 3 0 0 K 0 T T ) X CH CT T e 0
0o0ODMmopooooooomomOnoomommifmn MIDMMNOIDOCOD M OmMO0mmom
0IDmMiMpImnommoiIDOnOONO0MDImOIn 00MO0M 000IDIMmoMmoommo

0 0MIDO0MOOIDOoODOoInOD DOMOIDODOOMOOD00MMODODmnOmOMOODOmMmeOon mom
I WINO00mWOOmoODho0MOMODMO MDD ID MO MO MO0IDMMODON MO M CMoOn oo m
MOMmMIMOMOIMMOmAmoo00000 N0 MOMO000ID00mOn 000N 00mOImom
000MmoOnanono 0moo O 000DMmoMOnMm MO0 Ojage 390

The concentration of nutrients in fluid fertilisers may be expressed as kg
00ImoOn ool IDImnoon Mo 00D M Mo0MID oMo momnoanbanoomo
0 IDI0 MO0 OIn 0 Imnoan Mo 00O M 0o moooomo o mobmoomo
to the other, it is necessary to know the specific gravity of the fertiliser. The
MMMOMMo00MINOOMOOMOIDION DM DOnog

0 000000D0ON0OMOmM MONOm ) = concentration as w/w (kg/t) x specific gravity

000moooooIDOmomIOmomiMuooi Mo mnoDOn MOID MO OD DMmonwoo
000MMOODOODMOD 000ODDMOND DMOIDCOMD0MOMDOIMDDODONmMO00mmoo
MooNo00 MMM ODID MOOD0DID0 MO0 MDD DM OD000MOmmom

Fertiliser types and quality

(0 O3 [ 9 T 9 ) 9 C AT 0 3 00 3 0 EXTO 0 (0 (T 0

Fertilisers may be sold in many different physical forms, some of which may
be difficult to apply accurately. Good fertiliser practice must include accurate,
00D MO0 mMOODOmMmom 0D OMOMoID00Do oMM ImMO0 I moo

WOOD0MImMO OO DI MDIMNOOD IDO0IMDMO0000MIDNO0MN D000 DOmnooa
0000DMOMImOMODIMOMODMDN DOMOIMO0OD D0OD000DOONOmM 0000o00mo
0000MOmMOomOD 00D 000D Momomoo

0 000MOMO0MOOIMTIm 0o00DoOm DOm0 O i Mo i 0mmo D 0D O oo
consistent, free of lumps and low in dust, while the components of a fluid
MIMPOOD000MON0 DIIMOMMOMD M MOMOnomMOb0o0000mon

000mMO0OD MM OmMOOImom

The cost of the nutrients in fertilisers can vary significantly. When comparing
MIMmoINIDOCMITDO0C000MIDMOMOM@DMDO0 MO0 D0MIDDMooOhOnooomoa
0ON0MUoImmmmooon D000 MO DOD0Omooo0n DM oMM mMob0ooo
000000 MIMODODIMDoIDo0noomon

000 MOOMIImMUO MmO moo0MIM000D000 MODODO0RmMOID 00N ooo
I00IDO MO INIMOMmOMININMODOMO0D 00OD0MO00MDMOMOm 0MDoanoo
0000MO0MOm oD mmoOno MO0 DOD D0 MiCODoMnmoooo
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Nitrogen Fertilisers

Ammonium nitrate
(33.5-34.5% N)
Ammonium sulphate Liquid nitrogen

(18-30% N)

Urea
(46% N)

(21% N, 60% SO,)
Calcium ammonium
nitrate (26-28% N)

DIOMDIMO000DIIOmD
DDIODIDO0DIDDomO0D
oy O
0 0 (0ODUDIIMOND O OIID0N0NIO0000N00 qmomOmmo0md DODm
[DODDO D0 DO0MDOD DD D0I000DomD 000 MmO D DOnoao
00 0 00O [ M00moo 00 0 000 MDOON0D oo mOmDONDO0D O
[MO00MOMINONDOm 00000 OMMOO0m Dmoo OODMDIDOT 0mmooo
M 0D0MmO000IN0anD D000 DD mD 000 O 000000MmDG 0
OMODMODIIODOID D
D0MODOD

000MIMOo0moomoInIno MO MMOINOODID0MO 00000MIDomo 0 D0IMmomon
depending on soil and weather conditions and is typically 10 to 30%. Losses

0 00O M Mo0dMmmMOOnmo Dm0 @Mo0Mnm oM mDOIDmMOmmoo 00Mo Moo M Omo
0000 MmO MmO mO 0 M o omo M

00000 O DO0DOMIDooooDmimMmmD Do00MLDON0m 0MIMImoo0moomomomoa
00 0 000 MIDmOno 0 DOm0 MoMO0MDMIDOMmDO Mo 0 DOm0 IO Mmoo
000 OOMiMoM MDMOGCINO T MDD D0 00000 000000 M D00 MO MOmoOmom

IMOIDNOIDOIDNOOONONMO0mMO000mO00 0 DO000ODMOM 00Mo00IDmMmOmMOmMmOmoamno
0o 0D ImO000mMOomo 0 00MOMMDMOM0CODDMNmmomom DOO0 [ino0mo00000mo
IMDOOONIMDOMOmM MIMODO0ODDMID MDD O000 0MIImMOMO00 MmMo0momoon
product choice and guidelines for use, consult a FACTS Qualified Adviser.

Nitrification inhibitors can slow the conversion of ammonium-N to nitrate-N.
0000MO0MOmO 000 O 0m O m OD MmO MM On D Mo 0mo0n oM Ono Moo M oM mo [
prior to spreading solid fertilisers. Nitrification inhibitors can delay the release
OIDIMMINIDIO MOODOMMOONO0NDOnom 0momMooOdno0ooMOImmomoo0momooo
0IMO0MOmOmO Momooo

Water-soluble phosphate Water-insoluble phosphate

There are many different types of water-
insoluble phosphate with different chemical and
0000MOIDO0MOMONODOOD 000D MO 0D 00MmOmoo
0000MDTMOMOMIMIMOmomoD bhodDonboooooma

soluble in different acid extractants. This

0o 0 00mo Moboo0oomo
MO00MO DO00O O 00mMO O
0000000MOm O 0 0 ma

O000MO00000MOnO0aOnooa information does not indicate the effectiveness
OMOMDO00MO00000MOn 00 m of these sources of phosphate on different soil
000MmMMO00000MODOmma MODOO0 DMmMOO0MIDMOODO00MmODmoo 00mo

0 0MDODMD 0MOID0MOMOnm a DOMOMO MDD 0MIDo0MOMImooo00omon
(93-95%)). in different reagents (for example, formic acid

and citric acid) that extract different forms of
0000000mO

Phosphate fertilisers

0000MOD DMODOMODmMoOo0mMmodn 0ooOnobmooobooimnmoofimmomano

crops. For example, finely ground, phosphate rocks with close to zero water-
O0mOomMmoOmOmo00Mo00000M MM OM M 0000 00MmMODMImMOMMDo0Moom 0omo
WIMOINODmMOMo O OoM 0MMmMo0mimo Mo I 00 MO0 0MImoomomo
phosphates are an effective source of phosphate under appropriate soil and
weather conditions; in these situations seek advice from a FACTS Qualified
000moOnooomoommoon

Potash and magnesium Fertilisers

00Mo0DOnm Doono0mooIDImOMONM 0 MODMO0MMODIDMODO0OD00m 00m

000 0 00MbmMmoomMme0MOInm 0hDDODOMOoOn 0 000 DMOODM OMoomo Momanoo
Moo 0 I 0MImo0miDmIDIOOIMOmmO00Mno M MOMOMOn ommo
00Mo0mO MOmMOnomoimMoomb MomOnoo
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00DODmO Womooman o oimoo M 0 iMoo dmInoo immomomommoom
00MO0mMD MIMDMDODDmLMDIMDOMEOmO MODDIDDO0MO0ODmO00 Momo
000MOMODDMmMOMmODm DO0MODL0ODMmOOnomocmo 0o

000 O DO0D0mO DMmOMIMMMOMOMDEOINO DOIDOMIMO0OO N0 mhmmmoo . 0
0 00 DO0MOLOD MoMDOnoo M o0 Doo0MIMIMMDDILmMDDE DMO0momomoo
00MmMOOm 0000DOIDMODM 00D00mbOm 00omoDm

0 DOMMDMOD 0MoomM 00000mO0 MDMOoboooOn 00000Mo0m 00MOLM Mionoo
0MOMIDNDMODODOmO00DIDmDO MOoONOMNODMOmMOD bo0Lhomo I 0MmO00moanoo
of 5 t/ha of magnesian limestone will provide at least 750 kg MgO/ha and the
0 00000MD MOooh D0MmE Mo OMINMMOOMO0Omm 0o

Sulphur fertilisers

000 000 MOmO0mMOnoo Mo ,) and kieserite (typically 52-55% SO, INIOMO0
O0MODOmmMoOm 0 00mMIMImMOOINOMODNM 00 00000 dUommo mMomoommno
somewhat less soluble but is an effective source. Polyhalite is principally a
O0MODODImMIODOONOOMMOmon Mo ,anoo m,0, 6% MgO and 17% CaO.

00 00MODOmMO0OD O00D0mMmOmmo0 0 mMOm 0O M OM MO 0o00 00MO0mm 0 mOm m
00MODODODmMoDO0MODOmMOOn0MOo00000OnMOMmMOM 0MDMMMOMO0 MO0 Mmomo
finely divided (‘micronised’) elemental sulphur will be rapidly effective. Where
00MImMIDmNOODODMOMDMmO OMIDD I DOONIMINOMmO0M 0MODO0dDODmoon oo
J0mOooOno0 Mmoo 00D mMOOmomD 00ONOn 00000 0000 MOmm 0a

Further information
Fertiliser Spreaders — Choosing, Maintaining and Using [

000DOOnom 000000 000NN OINOmmoono0Mmooo0om 00000

Fertiliser types and quality / Fertiliser application

Fertiliser application

0000MMmMO0MO00mMmO 0 Mmoo 0 m oh O o MmO mamn 000m00mmmoomo
maximise the benefits from their use to improve crop yield, quality and
profitability. Even where correct decisions have been made on the amount
IIDIMOO0OD MO0 MMDO000MMIDO 0 OMNO0DO00000MmO MO0 MO MmOntmo0moon
MIDITNOO000MD DMODINO00MODmMO0DMODO0DMOD DMOODImmOOn D0mM MOmMmo b
Mmomomon

¢ Reduced yields and/or quality caused by uneven crops (stripes),
lodging and disease

e Higher risk of the transfer of nutrients to watercourses at field margins,
causing nutrient pollution

¢ Higher risk of causing botanical changes in hedgerows and field
margins

00MO0MIMNMDO00IDTMI0MMO0MMOOMD 0DIDDDOMOIDDN DMo0Mo00Mmmo
00D MOODOMIM 000 MONINIMODO 000 MINOODMODO0ODD 00ODM 00000 00M@moa
00Mo0MOOnMONOmMO0b0MODLO00mD 0ML0MIDO0OONMONDDODO DoODOD Mooo
000 0moooo
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MIMbMOM DMMOOD0ONmMOMObOCOIMIID M OIDIIDmO MOM 0o0mOmmOmo
MOIDOOnOoOD 0MO0 MmO 0MLm MDD IDMDIDMONO 0D MOOMOMECMmodnoo
000 000000MDOOD MmO Mo 0mmMOo0000 M0 MO000M0 MO0 MOMOID M - [om
00MOMDODMODmMOMooD M 00D MO0 0MmM om0 D0MOD00MmM O 0000000
DOIDIMOMb0MOOnmooo00mon

Computerised analysis of the data will give the Coefficient of Variation (CV),

0 00D 00o0MIMOnimoiMmom O MMMInt Mot Mmoo boMonom 0 omanmom
than 15%, significant inaccuracies in fertiliser spreading are occurring. Action
0000MIOO0MOODO00O0NON 0MO0ODOmMO0Dm DOD0MOmomomoonom
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http://www.nutrientmanagement.org/fertiliser-spreader-manual

Other useful sources of information

ooooo
00 0mMo00moomo
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Nitrate Vulnerable Zones (NVZs) — Englandl
000DNOONOMOmMO000MO0OmO0OT 000000 O00DIMNMOMOMOmMmoooon

Nitrate Vulnerable Zones (NVZs) — Scotlandll
000 D0ONO00O00mMO0NM MOMMOD 00DDO0O0MO 000000 0000 00mMmooo
0000O0moo00Mmom om

Nitrate Vulnerable Zones (NVZs) — Walesl
http://gov.wales/topics/environmentcountryside/epqg/waterflooding/
0IMMOMODoomo

Nitrate Vulnerable Zones (NVZs) — Northern Irelandl
0 0 O 00 00 00 00 00 O 00 0 00 0000 0 00 00 M 000 M O mnoo

Other useful sources of information

0 IIDIInoomo oom

The Ammonium Nitrate Materials (High Nitrogen Content)
Safety Regulations 2003 (S| 1082)

The EC Fertilisers (England and Wales) Regulations 2006
0 [Oboooo

The Fertilisers (Amendment) Regulations 1995, No 16
The Fertilisers (Amendment) Regulations 1997, No 1543
The Fertilisers (Amendment) Regulations 1998, No 2024

The Fertilisers (Sampling and Analysis) Regulations 1996 (Sl
1342)

The Fertilisers Regulations 1991 (SI 2197)

The Pollution Prevention and Control (England and Wales)
0000mMmOno0moooOn tmooo

The Sludge (Use in Agriculture) Regulations 1989 (SI 1263);
000MmO00OD 00ODmM DONOO0 MO 0 0000 0ODO0mMOno0moo0m
0 mMImooo

00 00n0MIOnomo 00mooma

44 Return to Contents

39


http://www.adas.co.uk
http://www.agindustries.org.uk
http://www.gov.uk/guidance/catchment-sensitive-farming-reduce-agricultural-water-pollution
http://www.gov.uk/guidance/catchment-sensitive-farming-reduce-agricultural-water-pollution
http://www.basis-reg.co.uk
http://www.fertiliser-society.org
http://www.pda.org.uk
http://www.sruc.ac.uk/info/120067/publications
http://www.nutrientmanagement.org.uk
http://www.gov.uk/guidance/nutrient-management-nitrate-vulnerable-zones
http://www.gov
http://gov.wales/topics/environmentcountryside/epq/waterflooding/nitrates-directive
http://gov.wales/topics/environmentcountryside/epq/waterflooding/nitrates-directive
http://www.daera-ni.gov.uk/articles/nitrates-directive
http://www.legislation.hmso.gov.uk

Analysis of fertilisers and liming materials

0000 0MODMONMOMOmO MIMmMO00 DO DM O0mmoomoo 0MImooomoo
000 00000MIMONoO 000D0MOD 0IMOImOMbImmoOOmo0moo0 Domoood

physical forms of nutrient sources, as well as growing conditions, can influence

the effectiveness of fertilisers. A FACTS Qualified Adviser can give advice on
appropriate forms for different soil and crop conditions.

The reactivity, or fineness of grinding, of liming materials determines their

00000 MONDODOOD 00 DO0MIDCMD 000D 0Mo0000ODMOmMm MO0 0mDmoo

INMO0ODmmOMmomoo

0 00O 000 0 0T O
Ammonium nitrate

Liquid nitrogen solutions
Calcium ammonium nitrate (CAN)
00 0 000 Momoomm

0mom

00O Mommm

0000000 0 OTmnom

Single superphosphate (SSP)

Triple superphosphate (TSP)

0D0 0 00mMoO MEo0000Mman 00 am

0 000MmMO 0 00mMO MO00000mOm 00 oo
Rock phosphate (eg Gafsa)

00000 MOMmOOooomaoo
33.5-34.5% N

18-30% N (w/w)

26-28% N

000 MODoo Mo,

aoo m

00Mm0 mMOnoo moo

18-21% P10 ,, typically 30% SO,
45-46% P[0,

000 MODOD M0,

000 MADO0 @ 0,

27-33% P,0,

Analysis of fertilisers and liming materials
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Potassium nitrate
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Epsom salts (magnesium sulphate)
000000 MIDO o

00 O0MmOmmam

00 0 00D Momoomm

Epsom salts (magnesium sulphate)
00 00MIDOmopamn

0 00MmOmMmonoon dh0MmMO MOMO0mom
00MOIMIIDMOD MO0 Oomm

00 MO OMONmm
Ground chalk or limestone
Magnesian limestone
Hydrated lime

00mom om

Sugar beet lime

000 m 0
000 M 0 oo Mo,

13% N, 45% K [I

000 0,0 000 0 00 0000 M 0,0 @

0 M 00 MO0 M 0, typically 32%

000 M 00000 Mo,
MOmOmmO0 M 00
16% MgO, 33% SO,
000 MO0

000 MODoo Mo,

16% MgO, 33% SO,
[MOMOmImO0mOnoD Mo, m O
(80-90% S)

000 Mo,

0 M 00 MO0 MO ,an00 M 0 am
6% MgO, 17% CaO.

0 O00MONmOmMOmMmO0m 00

50-55

50-55, over 15% MgO

c.70

omao

22-32 + typically 7-10 kg P [ I
5-7 kg MgO, 3-5kg SO, 1000
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Coefficient of
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effective source of that nutrient for the crop.
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manures should not be applied unless specifically
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25% for manures under field conditions.
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Denitrification [
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Glossary
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Typically, particles are in the 2-4 mm diameter range.
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and poultry manures (typically 35-70% of total N) and
low in FYM (typically 10-25%).

See Offtake.
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fraction of separated slurry is also defined as slurry.
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Using the Nutrient Management Guide (RB209)
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Section 7 Fruit, vines and hops
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and recommendations from the guide, it is practical for use in the field.

Always consider your local conditions and consult
a FACTS Qualified Adviser if necessary.
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Summary of main changes from previous edition
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content (Tables 2.5-7)
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h. Phosphate and potash content of pig slurry (Table 2.13)
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j. Phosphate, potash and sulphur content of compost (Table 2.17)
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Regulation, codes of practice and assurance schemes
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recycling to land allows their nutrient value to be used for the benefit of crops
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Nitrate Vulnerable Zones (NVZs)
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Further information
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sampling livestock manures
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However, the nutrient content of livestock manures is likely to vary significantly,
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the nutrient content will be influenced by farm-specific feeding and bedding
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produced may have a nutrient content that is consistently different from the
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Quantofix) can reliably assess the ammonium-N content of liquid manures [
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markedly affect slurry dry matter and associated nutrient contents.
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Sampling livestock manures

Further information
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(eg using Agros or Quantofix slurry-N meters), it is important that the sample
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Taking a representative sample of a liquid manure

Health & Safety
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Collect at least five subsamples of two litres each and pour into a large
000mmeo

Thoroughly mix the bulked sample
On-farm rapid analysis of slurries should be carried out immediately

If a sample is to be sent to a laboratory 250 ml should be dispatched
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Mmoommma

Leave 2-3 cm of airspace to allow the sample to be shaken in the laboratory
Label the sample clearly, providing as much information as possible

As soon as possible, send the sample first class to the laboratory (prepaid
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five subsamples can be taken at a range of positions, using a weighted two litre
O00MmoODODo00o0Dmanono

000 Mmoooomom
I 00MOMONOM MM MO ITDOoo00 0mOMONDODOCM 00D 00MOmMO MM omomoo
000Mmom

000DmMO0000Omooooo

0 0MO00DON0 0ODMO0 0D IDDODO I0DOnO00oMiMOOON0IMIDNmmooomO
00DMIDOINIODMN MOoODOomO0MOMDDo0D0C M OCD DM Oombo0m o
O0IDMOODO0000 DMOMO0MOmOMIo0mDD D0 IOIDo0o0D MmO oo
tanker is fitted with a suitable valve, it may be possible to take five subsamples
from this stationary tanker at intervals during filling or while field spreading is in
0momooo

(» How to sample slurry

(» How to sample farmyard manure
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Sampling livestock manures

Taking a representative sample of a solid manure

Health & Safety
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Take at least 10 subsamples of about 1 kg each as described below
Place on a clean, dry tray or sheet

Break up any lumps and thoroughly mix the sample

Take a representative sample of around 500 g for analysis

Samples should be dispatched in 500 gauge polythene bags (normally
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Label samples clearly, providing as much information as possible
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+ Provided the manure is dry and safe to walk on, identify at least 10 locations
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After clearing away any weathered material with a spade or fork, either:
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Alternatively, take subsamples from the face of the heap at various stages
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Calculations and interpretation of laboratory analysis results

Laboratories differ in the way that the analysis results are expressed and
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e On a dry weight (DW or 100% DM) or fresh weight (FW) basis

¢ In units of grams or milligrams per kilogram (g/kg, mg/kg), grams per
100 grams (g/100 g), percent (%), grams or milligrams per litre (g/I,
mg/l), kilograms per tonne (kg/t) or kilograms per cubic metre (kg/m?3)

* As the nutrient element (N, P, K, Mg, S) or the nutrient oxide (P,0O,, K,0,

2757

MgO, SO,

If in doubt about how your results are expressed, as a first step you should

confirm with the laboratory.

0 00OD0ININD MOMbo00MmM OO0 M0MONO0 MM OO0 MM 0mMoo0o0noo

0 OOImom

I0MOO00ODOMmOODmO O0ODIMOMNOONOmOm 0m 0 0mMoom om oo,
g 0 0 0 0OmMmbom om oo

0 0 0 0D 0MOobm 0 0 00
0 a UM 0m omm  0m oo,

O0ONmM 000000 0 MO0MO000mom o
00MODO0OOm 0MOOMOMnodmm 0 dhmModmo @ 0 0MoModnoon ofn Mo m

O 0 0 ooooo 0 [mooo
O0MODODOMMOMOMOnoOmm 0 dhmomo @  0M0MoOnoodn - o0n mo m
0 i o o0 O 0 [moo
O0MODODOMmMOofoMmoMmimm 0 MhImomo IMoMooomobmnoon 0fn Mo m
0 0 o o0 O 0 oo
00MODo0oOm MiMUorm 0 Mmoo om 0 MOommoomn 0m mo o
0 a o o 0 0 oo

Sampling livestock manures
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Digested sludge cake with 27% DM, and 4.0% N and 3.0% P in DM.

4.0%N x 27% DM =10.8 kg N/tin FW
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3.0%P x 27%DM x 2.29 =18.6 kg P,0 (IIND0
0 0 0D~ oo

44 Return to Contents



Principles of nitrogen supply and losses
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¢ Readily available nitrogen (ie ammonium-N as measured by N meters,
nitrate-N and uric acid-N) is the nitrogen that is potentially available for
rapid crop uptake

¢ Organic-N is the nitrogen contained in organic forms, which are broken
down slowly to become potentially available for crop uptake over a
period of months to years
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e Ammonium-N can be volatilised to the atmosphere as ammonia gas

¢ Following the conversion of ammonium-N to nitrate-N, further losses
may occur through nitrate leaching and denitrification of nitrate to
nitrous oxide and nitrogen gas under warm and wet soil conditions
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Sampling livestock manures / Principles of nitrogen supply and losses

Ammonia volatilisation

II0MOIMDmMO00MO0 DIDDOND0IDMO0mMODDIMoL0MO0DOODODMO0mo

0 IDIIMDODMOmmOOmmO hmoMMOoMO0IMOON0IDOno00an o 0 00MODO0mooo
0000000MOOO0MmobmoInoo0o0 M omMob0 N0 MMDODMO0MI 0MONMIMMINOmmo
DOMIDDL DI MDODDOIDOIDO0IDOODOID I OM M bOODmmooo
00MODMNIDINOINM 0MODmMOD IMoomoom

00mOomn bOIDMIDOOONOD dnmoduimo0Mo0bMOMODmM0Mobo0mo0omma
effective application methods that reduce ammonia emissions (typically by O
30-70%) compared with broadcast application. Band spreading (trailing shoe
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low dry matter liquid materials, because they more rapidly infiltrate into the soil.
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Further information
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Principles of nitrogen supply and losses

Nitrate leaching e
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and increase the efficiency of utilisation of manure nitrogen. This is particularly
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Release of crop-available nitrogen from organic materials
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Principles of nitrogen supply and losses

Figure 2.1 Typical proportions of different forms of nitrogen [
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Phosphate, potash and magnesium
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nutrient contribution. Soils at Index 0 will particularly benefit from organic
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the phosphate and potash requirement. At soil P Index 3 or above, take care
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Principles of nitrogen supply and losses

Sulphur
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recent research has quantified sulphur supply from livestock manures and
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Using organic materials and Fertilisers together
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Step 2 Identify the fields that will benefit most from the application of organic
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soil conditions in individual fields and the application equipment that is
available. Crops with a high nitrogen demand should be targeted first.
Fields at low soil P or K Indices will benefit more than those at high
Indices. Silage fields should be separated in preference to grazing only
fields.
Step 3 Plan the application rates for each field taking account of the
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manufactured fertiliser to make up the difference. This approach will
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Using organic materials and fertilisers together
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for applying the organic material in the most effective way, minimising
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Practical aspects of organic material use
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Band spreaders and shallow injection (5-7 cm deep) equipment allow accurate
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crop damage. An additional benefit of these application methods is that odour
nuisance and ammonia emissions are reduced by 30-70% compared with
O00D00O0ODmO MO0 M MINIMOO000MO0IMOOn 000 0MOo00mMO0M0 MOoOnDOnmmoo
moooooo

0 MO0mMID DMODIDO0mMOOUO0MOIMImMOMomMoL DO 00O00 M0 0 000 0d0omOoma
000 MIMOO0IDO0IMOO0M@MOm 000DD DD MIMONO0 0M0IDOM DI DOMImmo
MofomMOOnotooIm Mo MOnm 00MDIDIDODODMIDODIMO DM O00mM 000Mommo
oooamoo

WD 000000 IOONDOMODMO0MD 0MIDID MMIDNDDOIDL0MMDOCID DmIooooo
000MOOmMO MmN ooIhm 000DMODMDOCMDIMDDOID MO0 Dmoooo
00mobmomommooanono 000D oMmopm D MO Omoo0 MO0 00000 00 [ o [m
MODMOMONOMOIMmWoOIUo0 DO M MIMDmMOoMININD MOMoODoommDiboooom
000MOONOOD D M MomMO 0 00MO00oO0MO0mmO0Mo00MMOMO0mODDImoooo
0ooomo

44 Return to Contents

13



Organic material applications to grassland are best made to fields intended
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adversely affect silage quality. To encourage a low pH and good fermentation,
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before ensiling, or an effective silage additive used.

Where slurry and solid manure applications are made to grazed grassland, the
pasture should not be grazed for at least four weeks following application, or
00D MOmm Mmm 00 0N OO 0D MO0M MO I D 0O00M Mo0 0 00M 0 0D 0 OD (o
minimise the risk of transferring disease to grazing livestock.

Forage crops, particularly forage maize, provide an opportunity to apply
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Further information
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Using organic materials and fertilisers together

Application management
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umbilical systems, with boom applicators (fitted with nozzles or trailing-hoses)
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The aim should be to apply all manure types evenly with a coefficient of
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on a weighbridge), the number of loads applied per field and the field area. An
accurate flow meter should be used to measure the slurry application rate of
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http://adlib.everysite.co.uk/resources/000/094/727/SSMatrix.pdf
http://www.wrap.org.uk/content/renewable-fertiliser-matrix  

Livestock manures
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particular unit may vary significantly from the typical values in the tables.
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Typical nutrient content of livestock manures

Cattle, pig, sheep, duck, horse and goat Farmyard manure (FYM)
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http://www.nutrientmanagement.org
http://www.nutrientmanagement.org
http://beefandlamb.ahdb.org.uk
http://beefandlamb.ahdb.org.uk
http://dairy.ahdb.org.uk
http://dairy.ahdb.org.uk
http://pork.ahdb.org.uk/environment-buildings/nutrient-management
http://pork.ahdb.org.uk/environment-buildings/nutrient-management

Typical nutrient content of livestock manures

Table 2.3 Percentage of total nitrogen available to next crop following FYM applications

Autumn? (Aug-Oct, 450 mm Winter? (Nov-Jan, 250 mm rainfall Spring? Summer? use on
rainfall to end March) to end March) (Feb-Apr) grassland

Medium/ Medium/
heavy® heavy

All soils All soils
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a. The nitrogen availability estimates assume 450 mm of rainfall (after autumn application) and 250 mm (after winter application) up to the end of soil drainage (end of March). Where rainfall differs from
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c. The values assume incorporation by ploughing. Cultivation using discs or tines is less effective in minimising ammonia losses and intermediate values of nitrogen availability should be used.
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Typical nutrient content of livestock manures
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a. Typically, greater than 30% of the total nitrogen content of poultry manure is present as readily available N. As a result, poultry manure is subject to the closed-spreading U
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Typical nutrient content of livestock manures
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Table 2.7 Phosphate, potash, magnesium and sulphur content of poultry manure (fresh weight basis)
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spostate | MY | heptate | %00 | MU | g | g3 | e
oo am oo am am oo 7.7 3.0 2.7
oo oo oo 7.2 oo oo oo am 4.3
oo 17 oo oom oo oo oo aom om
oo oo 0o 0om 27 oo 0o 0o 7.5

I0MO000DOMM MOMMOITO0m DI Mo omm
0MDOODMOMO0MODDOMODONOD0MIDDMD M0 DDDDomooomoo

44 Return to Contents
18



Typical nutrient content of livestock manures

Cattle slurry and dirty water
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Typical nutrient content of livestock manures
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Typical nutrient content of livestock manures

Pig slurry
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Typical nutrient content of livestock manures
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Typical nutrient content of livestock manures

Table 2.13 Phosphate, potash, magnesium and sulphur content of pig slurry (fresh weight basis)
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Understanding the value of livestock manure applications

Understanding the value of livestock manure applications

0000 0Mmmo

30 m¥ha of cattle slurry (6% dry matter) is surface applied in early spring before first-cut silage. The soil is at P Index 2 and K Index 2-. Where the slurry is
surface applied in the spring, the application saves up to £83/ha on manufactured fertiliser costs. This potential saving will be less following autumn or winter
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30 m®/ha supplies 78 kg/ha total N and 27 kg/ha crop available N 27 36" l5x
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4. Nutrient requirements for first-cut silage to produce a yield of 6+ t DM/ha (kg/ha)
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Understanding the value of livestock manure applications

Example 2.3

35 t/ha of pig FYM is applied in autumn to a clay soil before drilling winter wheat (8 t/ha grain yield, straw baled). It is NOT rapidly incorporated. The soil is at [
P Index 2 and K Index 2-. Where the FYM is surface applied in the autumn, the application saves up to £309/ha on manufactured fertiliser costs. This potential
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Nitrogen (Table 2.3) 0.7°

0000000MMO0@MOMO0INoOmmma 3.6 7.2

0N 0MmOMmMOO0NOMOMO0 MOONMIMNO0MOMODONDN 000MO0MDOONOmnoMnomoon

35 t/ha supplies 245 kg/ha total N and 25 kg/ha crop available N ao aoo® oooe
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Biosolids
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which have undergone processes to create an agriculturally beneficial product.
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practice to provide food chain and consumer reassurance that BAS Certified
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suppliers

¢ The Biosolids Nutrient Management Matrix provides a useful
overview of regulation and guidance

e Seek support, guidance and nutrient analysis from the biosolids

e Contract and assurance scheme conditions

Further information
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Biosolids

Nutrient content of biosolids

Most biosolid applications apply more phosphate than is taken off by the
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whole crop rotation by managing inputs in relation to crop offtake and soil
analysis. On fields receiving biosolid applications, soil sampling every 3-5 years
MDO000Omm

0MODIDOMOMDODMIMDD 0o 0o0MDDIDCoMiImooMID 00D oM momoom
000 0o000mo MIn MMOMmOO MmOt M IMDMEOMOoMOMImMOO MOm Dmanmo
0 MDD MDOmMOMOIIMODOIN MoIDo00MOnood Didmotohimoom bmom

Biosolids contain heavy metals such as copper, lead, mercury, nickel or zinc
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and zinc are required by plants in very small amounts (micronutrients).
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Dry matter Total nitrogen
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Biosolids
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Autumn? (Aug-Oct, 450 mm rainfall | Winter® (Nov-Jan, 250 mm rainfall Spring? Summer? use on
to end March) to end March) (Feb-Apr) grassland

Sandy/ Medium/ Sandy/ Medium/ All Al
shallow® heavy® shallow® heavy® soils soils
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a. The nitrogen availability estimates assume 450 mm of rainfall (after autumn application) and 250 mm (after winter application) up to the end of soil drainage (end March). Where rainfall differs from these
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c. The values assume incorporation by ploughing. Cultivation using discs or tines is likely to be less effective in minimising ammonia losses and intermediate values of nitrogen availability should be used.
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Biosolids
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Biosolids

Understanding the value of biosolid applications
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to £243/ha on manufactured fertiliser costs. This potential saving will be less where soil P or K Indices are above maintenance levels.

Stage and calculation procedure Phosphate (P,0,)| Potash (K,0) Fmang/ar::avmg
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20 t/ha supplies 220 kg/ha total nitrogen and 33 kg/ha of crop available N 83 oope ape
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Compost

Compost ) .
Further information
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Nutrient supply from compost

The available field experimental data indicate that green compost supplies only

Compost that is certified under the Compost Certification Scheme does N0MmO 0MD0 0O00Mm DM 0Mo0Mo MO MDo00mO0 MO0 000M0M Mo MNMINOm
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application to land. Non-certified compost is usually applied to land under MO0MOO0MODMO0INO0mOD Oo0MIDOmON0 MO0 000 O0MID OMOD 0 MOMOnOm
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¢ The nutrient content of compost products will vary depending MINMOMOMO0OD 00 000MImMOMoo0MmMODMIN0ooOmOmMm IN0mooonooo
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e PAS100 compost should be supplied with specific nutrient
content data and other relevant information

Table 2.17 Typical total nutrient content of compost (fresh weight basis)

Compost tvpe Dry matter Total nitrogen Total phosphate Total potash Total sulphur Total magnesium
post typ % kg N/t kg P,0,/t kg K,0/t kg SO/t kg MgO/t
0 moo oo 7.5 3.0 0om 3.4 3.4

0 Mobonoo oo oo am 0m om 3.4
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Compost

Understanding the value of compost applications
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30 t/ha of green compost is applied in autumn to a sandy soil before drilling winter barley (8 t/ha grain yield, straw baled). The soil is at P Index 2 and K Index 2-.
Allowing for the green compost nutrient supply saves up to £153/ha. This potential saving will be less where soil P or K Indices are above maintenance levels.

Stage and calculation procedure Nitrogen (N) |Phosphate (P,0,)| Potash (K,0) Fmang/ar:asavnng
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Analysis provided by green compost supplier or typical values from (Table 2.17) 7.5 3.0 am
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Digestate
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animal manures and crops (eg maize and rye) in the absence of oxygen.
Digestate is also known as ‘biofertiliser’ if it meets Biofertiliser Certification
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Digestate that is certified under the Biofertiliser Certification Scheme and
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exemption to be in place for application to land. Non-certified digestate from
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The Biofertiliser Certification Scheme sets baseline quality specifications, set by
the British Standards Institution Publicly Available Specification 110 (PAS110).
While the PAS scheme specifies minimum quality criteria, they also allow
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Further information
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Biofertiliser Certification Schemell
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Digestate
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matter content of around 5%), but this can be separated into fibre and liquor
fractions. Typically, whole digestate and digestate liquor contain significantly
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In separated fibre (typically 25% dry matter), usually less than 30% of the total
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be checked. Separated fibre contains considerably more phosphate than whole
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production and should be supplied with specific nutrient content data. It
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¢ The nutrient content of digestate products will vary depending
on the source materials and treatment process

e PAS110 digestate should be supplied with specific nutrient
content data and other relevant information
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Digestate
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a. Crop-available nitrogen supply from spring applications is around 55% of total nitrogen
applied. Crop-available nitrogen supply following autumn applications to winter cereals is
around 15% of total nitrogen applied.

b. For autumn applications to grass or oilseed rape assume a crop-available nitrogen supply of
35% of total nitrogen applied.

c. For autumn applications assume crop-available nitrogen supply of 10% of total nitrogen
applied and 15% of total nitrogen applied for spring applications.

Nutrient supply from digestate
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a. Crop-available nitrogen supply from spring applications is around 55% of total nitrogen
applied. Crop-available nitrogen supply following autumn applications to winter cereals is
around 15% of total nitrogen applied.

b. For autumn applications to grass or oilseed rape assume a crop-available nitrogen supply of
35% of total nitrogen applied.

c. For autumn applications assume crop-available nitrogen supply of 10% of total nitrogen
applied and 15% of total nitrogen applied for spring applications.
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Digestate

Understanding the value of digestate applications
1
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Waste-derived materials
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provide agricultural benefit or ecological improvement.
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Waste-derived materials

Water treatment cake Food industry wastes
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Glossary
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Using the Nutrient Management Guide (RB209)
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Section 7

Organic materials
Grass and forage crops
Arable crops

Cereals

Oilseeds

Sugar beet

Peas and beans

Biomass crops

Vegetables and bulbs

Fruit, vines and hops
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Always consider your local conditions and consult
a FACTS Qualified Adviser if necessary.
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Summary of main changes from previous edition / Introduction

Summary of main changes from previous edition Introduction

00 0 O0MIDNO00mIDD 00MDO0MDOMMODO0DOMDOMDo0D O 00000D00dnOn MM Mo0mo0 a0 mo0o
JIMOMIOMDOND 0 0000MD000DINmO0m00M 00MmO0DOOoO0 © O Bﬁﬁﬁ?ﬁﬁ%ﬁﬁﬂ%ﬁﬂ%Bﬁ%ﬁ“ﬂ%ﬁ%ﬂﬁﬁﬁ%ﬁ?ﬁm Oonod
00000 i 00N 0 MO0Mo0 0 Mo 0mM 0000 0MD00m D momon

MIOO000000000 MO0 efficiency, optimise grassland productivity, prevent loss of excess nutrients
MIDOmMOOIDO0 00MDO0MOMDo00po MM oOD000mOODDmMmOo0 D00 0mMmoooooa
00D 00 MODODO0mo0Onooo 0 ooo00moo Mmoma
a. Grassland recommendations have been revised to cater for different For grass and forage crops, there are a number of factors which affect how

MO0mMOD MO0 MO 0000000 I000MNOmo DM oMnomonon ommooommon efficiently nutrients are utilised by the plant. Those applied through fertilisers or
000MO 00D OMD 00D ONO000 D MM 0D 00m o 00 mD D0 0000 00mo manures (especially N) will be used most effectively when there is:
oooo e Good soil structure — compacted or poorly draining soils will hinder

plant nutrient uptake and can increase gaseous release of N
0D 00MmMo0o00MIMOo00DONoLIno 00MmMODMIDiL0MO0INoOn0mo00bo0o00

00D DOm 000000 M0 D00 D0 MO0 [ DOm0 MID0Onooon ¢ Balanced soil fertility — nutrient efficiency (particularly N) is
higher when soils have optimal levels of phosphate, potash,
0ImOooomooo 0 000onooomodmomOmmOo0 O 0000 MO Mo MO0 mm magnesium and su|phur

0ImooiInoommho DOMmMOC0MIOODM 0D MUOLD0M 000MOn b 0 mMD mMooo
0 0 M MO0 0 0 D00 MO000DOMDIDIO M Mo 000dD0ODmoIno 0oom
0anoD 0mmo ooomooo

e Moderate soil temperatures - at low temperatures, nutrient uptake by
the plant will diminish leading to a higher risk of leaching. North-facing
slopes and higher altitude fields will have lower soil temperatures

0mMoo00o 0 0000an00ann 00moMOmimommio0mio0mOI000MDmO 00moo ¢ Sufficient soil moisture — too much moisture will increase the risk of

on phosphate and potash in Table 3.27 has been updated and simplified. leaching losses, too little will curb plant growth and reduce nutrient
0MOO00000MIMO0MOMODONCon 0 ooDDOnoOIDMi0000n000nboomoooog uptake
increased, based on new data on crop demand and offtake. ¢ Optimum soil pH - very low or high soil pH will reduce the amount of

nutrients available to the plant. Optimum soil pH for grassland is 6.0 for
mineral soils, 5.7 for intermediate organic soils and 5.3 for peaty soils.
Aim to raise pH to 0.2 units above the optimum

Further information
0000 O mMOOmmoom om0 m OOm oo

00000 DOMONNOMDDOD OO e Good sward composition — more productive sward species, eg
perennial ryegrass and timothy, will be more responsive to fertiliser
inputs

(DD 000DOD M DOODOmD 0o0ODIDMo0mO0IDMO0DDLIDD000Ono0moa
needs to be achieved in each field, remembering that nutrient applications may
000000 MOmMOmMOMmOdNOtOo00000000mM 00MOONO00mMmoon
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http://ahdb.org.uk/fertiliser-information

Checklist For decision making
Before applying fertilisers to grassland or forage crops it is important to:
00 DODmMOMNmMO MO 0o 0mm

2. Understand if the field is within a nitrate vulnerable zone (NVZ) and check
MOIDMOONODOL MOOD 0D MOmO0OD MhIDInmobIm 0MInmDo0 D momo

3. Assess soil structure.
0D 0O0MIMDmMOD0DO0mO 0D 0MDNMO0MO0ID0000 0O MO ID00m
00 0In MM Om OO0 Immo N0 Mmoo om

0 0MOmMNmMODMOMDoIDOomMO MDD MU O0MAODMODMD DMONmMIm 000D 0mm
0 MO0 DmMOmomo

7. Consider the environmental risks that fertiliser or organic manure use could
impact eg connectivity of field to water or proximity of sensitive habitat.

I DO0MO00IDDOMIDNODMOOmD 0MnDmooIDImoObo0Modn0bmomotawoo
mm o

Further information
00 00DIIIDDODE00MOomon
ahdb.org.uk/knowledge-library/field-drainage-guide

Beef and sheep manual 7: Managing nutrients for Better Returnsl
000MO0mO 000000 M M 00D 0M 0 0Mm 000 0mmoo

0 D0IDOMMO0MO0 MO MM 000D 0MOMDO 000 MO00O00MOMOOn0momo
0 0 0 MO0ODO0MO0mO0000nom0ono

00momOmo
0000000 MO 00 0 00 O 0 O 0 OO0 00 0 00 D

Checklist for decision making / Grass and forage requirements

Grass and forage requirements

0 00 DO0DO0MDO0ONO DIMOdnOmObO0oD0MD00MoLInO MOIDOmWo0MO00Dm 0m
However, to make the most of this resource, it is important to know:

e How much grass the farm is capable of producing

e How much grass needs to be produced to meet livestock requirements

00000000 O DOCCODDOM MO0DMODID@mmbmbmobdimoOn MM 000IbmmImo
00MDOMDN MoaDomo D00ODIDOMIoMONoomon

Further information
Beef and sheep manual 8: Planning grazing strategies for Better Returnsl
O00MO0mMO DoO0 00 M 00M M M O0mM 0 0moo00mmooo

0 Mooom
00IINO00MMINOONO00MOMIMM 00moo

/
00MIDOOmMOooomom

¢ Nitrogen response occurs in two stages: firstly, nitrogen is taken
up rapidly and secondly, dry matter yield increases

e Nitrogen uptake is more rapid than yield increase and is less
affected by some adverse conditions, such as short day length.
It is necessary, therefore, to distinguish greening of grass
(associated with nitrogen uptake) from actual growth
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Measuring grass yield

0 00000NOMOODM MINO0MmMOD0OODDONODm DMOD MM 00DODmm MmO moo0o0mm
component of any efficient livestock system. It can also be a useful tool in
000IMOODOIDMOOD MO0 MM DODODMD M 0MOMD I DO [MDomanoodoamoo
appropriate nitrogen recommendation. A range of methods exist to measure
0 0ODODMImMDDMO00OnO0MomotMmooooom

For grazed fields, these include:
¢ Rising plate meter
e Sward stick

e Cut and weight (quadrat measurements)

For silage fields, cuts can be used to determine grass dry matter yield using
IDIIID DO0MOM 0MOMOINID DMOMOD000MODDO DOD000 MO0 MDo0 MmO mm
weight of bales from the field. It may be necessary to send off sub-samples to
0 0000DMIMIMM 0ODOD0Mmoomooo

Further information
O0MIIDOO0MDNOINOm 00000

[MIMO MINO00MOMO0 NMO0M NI DMMmMO0mo 0 MOmOom

Grass and forage requirements

Calculating target dry matter yield from livestock forage
requirement

0 MOODmMOOn Modnomo 000000n 000n0D MM mMO00000Do Moo ommo 0o
MIOO0O0Mo00M MO ONO00DINOIDDOIDD DOMDODDmoob0bmoo0ooIDmomono
reduce cost of production. To maximise meat and milk production from grass
and forage, efficient production and utilisation is needed and it is important to
0 0M0mooomonmoo 000IDMO0MMO0MO00 MM OIDDOmOMOn mmobmo0moom
0Omooamoo

Further information

Beef and sheep manual 1: Improving pasture for Better Returns [

Beef and sheep manual 4: Managing clover for Better Returns [

Beef and sheep manual 5: Making grass silage for Better Returns [
Beef manual 7: Feeding growing and finishing cattle for Better Returns(l
Sheep manual 12: Improving ewe nutrition for Better Returnsll
000MO0mO 000000 M mO00Mm M mMOmM 00 oMo 0mmoon

0000moom
Grass+ Factsheet 2: Rising plate meter [
O0IMMO00 N MINOONO000MOMDMM Oomo

0 OO MO0mMO0m 00mMmm
00 0DNIImo0MO0mMmOo0mon Mo000moomooomo

Tried & Tested: Feed planning for cattle and sheep [
Tried & Tested: Think Manures — a guide to manure managements [
000 DNOOONOm 000000 00O0m
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Sampling for soil pH, phosphorus, potassium and magnesium

0 00N0O0000000MINOIDO0MO0mM 0O0000mO 00000 0 00000n00mmmooooo
00Mo0momomoom tMmMmMmMOODMOOD0 MmO MOCOD MO00MOOmOMnOnomo m
throughout the crop rotation. Soil analysis should be done every 3-5 years. [0
000MODMIDOMDO0mMODmMODDO0MIDOD DODOMITDOIDo0mmoomooIooa
0M0000MIDMDOMOMONDO0 DMOmmO0o0nooMmomo m

Taking soil samples for pH, phosphate, potassium and
magnesium

000MO0 0Mom 0oODomoo0mooiMIDIDINmMONMD MmofmodnotIomooo
expensive mistakes.

¢ The soil in each field should be sampled every 3-5 years

¢ Collect samples at the same point in the rotation and well before
growing a sensitive crop eg sugar beet

e For arable and forage crops, aim to sample immediately after the harvest
of the previous crop

¢ Do not sample within six months of a lime or fertiliser application (except
nitrogen) or six weeks of last organic manure application in autumn, and
avoid sampling when the soil is very dry

¢ Do not take samples where muck heaps or feeders have been, in
headlands, or in the immediate vicinity of hedges, trees or other unusual
features

¢ The soil sample must be representative of the area sampled. Areas of
land known to differ in some important respects (eg soil type, previous
cropping, applications of manure, fertiliser or lime) should be sampled
separately. Small areas known to differ from the majority of a field should
be excluded from the sample

¢ |deally the sampled area should be no larger than four hectares
¢ Clean tools before starting and before sampling a new area

e Walk a ‘W’ pattern across the sampling area, stopping at least 25 times

¢ At each point, collect a subsample (core) using a gouge corer or screw
auger
— Sample to 7.5 cm depth in long-term grassland fields
— Sample to 15 cm depth in arable fields, short-term (<5 year) leys or
0MOImMODMOO0ODmommoobobmobInmoooon

e The subsamples should be bulked to form a representative sample and
sent to the laboratory for analysis

e Use appropriate packaging (normally available from the laboratory) and
label samples clearly, providing as much information about the field and
crop as possible

O0NOMMIM MO0ODmMOm I 0MImo000Omoonom 00Momooooodnooanon
000MMOD0ONODOoO00DMINOMO0MDOM 00000mD D MO0mMOMIDDoomoooOmo
patches, spot testing with a soil indicator across the field is often useful. Soil
MOMOMOMOMIMO0MIOMOMODMINOMOINM 0MOMO0DMIMITDOD D0MMOnom om
IMoODDO0MOO0MmMOMIM MmOOMOMMmMOMO M 000MODMO00 DO MomMmanomoo
MInoomoomman

PAAGe

Protessional Agricultural Analysis Group

Most UK laboratories are members of the PAAG that offers farmers and
advisers confidence in laboratory analysis.

¢ Proficiency Tests (often called ring tests) carried out by
Wageningen University, guaranteeing that analysis from any
member can be trusted.
000D oooooa

e List of UK laboratories
0000DNDOONOm 000000 0000 0000 0MOMO000Omo0moomon
find-a-laboratory

e Sampling guidelines
0000@DIONom 000000 DOODMMNMMNMO0 Oooo
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Sampling for soil pH, phosphate, potash and magnesium / Grassland recommendations

Classification of soil analysis results into Indices Grassland recommendations

0000000 MM Om0M00MOMINO0 DI IHID MO00M DODD 000 ODIMo0omoo Phosphate and potash recommendations

converted into soil Indices using Table 3.1. D00NO00000M@MO0MOMONINOND 0 00000D00MDOIN00I0mIDD000ID0m
Table 3.1 Classification of soil P, K and Mg analysis results into Indices analysis showing the soil Index will be needed. The use of soil analysis as a

000MIDODN 00MOMOMDoIDoommofIm O0toOn 0D MO bo0Modnomoomoo

Ind Phosph P) Potassium | Magnesium
NAEX osphorus (K) (Mg) 00000 0 0000 00D D00 IN0I00 MmO 000000000 0 00 0mon0

) ) ) [0 ,0). Conversion tables are given on page 35.
: e Recommendations for soils at target Indices (2 for phosphate and 2- for
mg/litre potash) are maintenance dressings intended to meet crop requirements

000 0ooo oooo 0ooo and maintain soil reserves to prevent depletion of soil fertility

e Recommendations at Indices lower than target include an allowance

00000 20-30 000000 00000 o ) :
for building up soil reserves over several years, as well as meeting
N 000ooonOmom immediate crop requirement
aoooo 31-49 OO0O0O0OnODn 0ooooo
¢ All recommendations are given for the mid-point of each Index (mid-
00000 00000 0000000 101-175 point of 2- for potash)
46-70 86-132 0oooooo 176-250 * Herbage or forage analysis can be useful to assess the adequacy of
71100 2132 00ooooo 251-350 recent phosphate and potash applications and as a basis for adjusting

nutrient use for future cuts. Samples uncontaminated with slurry or
0oooooo uononmoo 351-600 soil should be taken. Phosphorus (P) deficiency is indicated if the P
concentration is below 0.35% P. Potassium (K) deficiency is indicated if

I
I
0
0
0
3
0
0
0
7
0
0

ooooooo 0moooomoa ooooomoo . L. . .

the herbage potassium concentration is below 2.5% potasssium (in dry
00ooooo 2,401-3,600 0moooomon matter) or the nitrogen:potassium ratio of the herbage is above 1:1.3
0 00Omoo Over 3,600 0 000Dmoo ¢ In the first season after autumn or spring sowing, deduct the

amounts of phosphate and potash applied to the seedbed from the
recommendations

Further information
Beef and sheep manual 3: Improving soils for Better Returnsl

Phosphate and potash applications should be adjusted where yields

000MO0MO OmO00M MmN o0 MM oMo D OO0 o mon are likely to be greater or smaller than those shown in the tables in this
section. Table 3.2 provides typical values of the phosphate and potash

0 00000 MOOmO0 o O mo content in crop material per tonne of yield. For example, the offtake for

000 DNOo0OINO0MO0MO000Mnmooo a 10t cut of 30% DM grass silage would be 21 kg of phosphate and

72 kg of potash

44 Return to Contents


http://beefandlamb.ahdb.org.uk/returns/nutrition-and-forage

0000000MmMO0MOMO0ODMINOm 0moma

Table 3.2 Phosphate and potash in crop material

|| Phosphate | Potash |
| | kg/toffreshmaterial

0 moo 0MO0MIDO0Onoo000 Mo 0 0m 0m
0ImO0Onoo Mmoo 1.7 0m

Silage (30% DM) am 7.2

0000000 wo o 0m oom

000mO0Onoo mao o 3.2 0om

0 00MOMDmOmom 0om om
00m 0m 0m
0 Dmo Silage (30% DM) 0om om
000oood 000Mmom 0.7 0m
0000000000 000Mmom 0.7 om

The offtake values are based on herbage or forage concentrations of 0.3% phosphorus (P) and
2.0% potassium (K) (on a DM basis). Large data sets of forage analyses show the five-year average
(2012-16) concentrations are 0.33% P and 2.75% K. Offtake values should be adjusted based on
actual figures from analyses.

0000000MmMO0MOmMO0ONONMOo0mmmon
Where vyields are likely to be greater or smaller than shown in Table 3.3, phosphate
and potash applications should be adjusted accordingly (see Table 3.2).

At soil K Indices 2+ or below, extra potash is needed after cutting as follows:

¢ |In one or two cut systems, apply an extra 60 kg potash per ha after the
last cut or by the autumn. Where grazing follows cutting, this may be
applied as an extra 30 kg potash per ha per grazing for up to two
grazings

¢ In three cut systems, apply an extra 30 kg potash per ha after cutting

¢ |n four cut systems, no extra potash is needed

Grassland recommendations

Table 3.3 Phosphate and potash recommendations for grass silage

P or K Index

kg/ha

T e
I S R N R T
I

OIDIMOMOOmO Mmoo

00ooooome ooo 70 ooo oo 0
00mon©a

IMMOMmOomomo o oo 30 0 1] g
0moomo oo 00 000 dpOImoomoo 30 0

000000MOMOONDO Moo

0000000m® oo oo afali i 0
00mon? 000 000 OO0 ODOIOODOO OO i
OOMDMOMDIDND Moo

0000000m® oo oo 0oo i 0
00mon? oo 00 OO0 ODODOODOD OO i
O0DODMOMDIDO Mmoo

0000000m® oo oo 0oo i 0
00maon®? 70 70 70M(2)40(2+) OO 0

a. At soil phosphate Index 2 or above, the whole of the total phosphate requirement may be
applied in the spring. At phosphate Index 0 and 1, the phosphate recommendation for the third
000ODDODmMOMM DOMOMO000ODIDDmMODMOOmO00 0 0000ODOmMO0 MO0 MOOnMmO0m monmoo

b. To minimise luxury uptake of potash, no more than 80-90kg potash per ha should be applied
in the spring for the first cut. The balance of the recommended rate should be applied in the
0Domobmomo oo

The yields are based on wilted silage at 25% dry matter content as removed from the field.

00 MOmoom 0moMD MM DmmMoo00oonooo
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Table 3.4 Phosphate and potash recommendations for grazed swards

I T
I TN N
I I S
0000000me (]| oo ([ 0
0omon® oo 30 0 0

0MOOD0000MID 00MOmMODIDOOnMOO0MIND DODO0MDOOD D0 DOnDONCMO00000mo00b00nomMmm bom
be a small response if it is all applied in early spring for the first grazing.

0 0MO0m LOMmIDOODO0mMO0MOINMODME DD 0OnMO00M DD I MDMOO0MINO 0ND00moanoeo
during the season. At Index 0, apply 30 kg potash per ha for the first grazing. Where there is a
0000 DOMOmWOneo00 00000000 MIND0MOODDmMONDMODODWOOD0Mo00MmMomocmono

[
00MOOmOooom o

e Tables contain the total nutrient required, remember to deduct
nutrients applied as organic materialsiil 00ON0MON MOO0O
0 DMOomo

Example 3.1

A field with a P Index of 1 and K Index of 1 is having one cut of silage
removed.

The recommendations would be 70 kg/ha of phosphate. For potash, [I

30 kg/ha would be needed as an autumn dressing, 80 kg in the spring and
60 kg after the cut or by the autumn. 30m3IOMNIN0 MOMMNDMIDIMINOO
O000MOM 00MmMo00MMMOD0MOMOMOnooo000MmO0MIMOIMOD0MO0mMmOm
ha, plus 23 kg of N.

Grassland recommendations

0000000MmMO0mOMmo0ooomoon

Table 3.5 Phosphate and potash recommendations for hay

I T
[ o[ & [ Jows
I I
0o00oooom oo ([ 30M 0 0
0omoo ooo oo 000 NOmoOmoo ooe 0

a. Potash may be unnecessary in upper half of Index M = maintenance level

000 000 0000 0mao
In the first season after autumn or spring sowing, deduct the amounts of
000000oMmo0momonmb0MnodDID0mo0oooon

0000000M@DO0MODO0ODO00 0 0000000000000 0000 0moo
000MMO00000MONOmMODmMO0mM 00000mMO MOdDooo 0 D0000ODONO0Mmmooo
swards. Clover may benefit from a small application of potash at Index 2-, as
0MO0Imm 0MOINC0O00MOOD@MOMODOno0mmooa

Example 3.2

Phosphate and potash recommendations for a field with one
cut of silage and grazing

The field has a P Index of 1 and a K Index of 1. It would require 70 kg of
phosphate for the first cut. It would require 30 kg of potash the previous
000 0MO0MOmMmOdnIoomModnoanoomm 00MMOMIM o000 ID0 0 M o0m
potash due to a cut being taken. This can be met by applying 30 kg of
00MO0MOINOmMOIDOD MoMmoOnoinommomomoooooo

If the field was only being grazed it would require 30 kg of potash, which
000D MIMO0MUIDWOCOMIDOII D moo0MIno 0MDO0mommobmommoamoo
0oooooo
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Sulphur recommendations

Sulphur is an essential nutrient in maximising dry matter yield protein levels in
both grazed and conserved grass. Sulphur deficiency is common in grassland,
00000MIDONIDDODIDIMOT DODDIDOIMMIDIMINIMOI0IDNDODOooo

The symptoms of sulphur deficiency are indicated by a yellowing of the sward.
In contrast to nitrogen deficiency where the older leaves are most affected,
sulphur deficiency can be identified by yellowing of the youngest leaves.
000MOMmIDO0O0MD MOMOMOMO00mMO0 DmMODoOb M MDOImOODMmOoomm
indicator of deficiency. The information can be used to assess the need for
sulphur for future cuts. The critical level is 0.25% total sulphur or an N:S ratio
greater than 13:1.

Some soils are more at risk of sulphur deficiency than others. Apply sulphur as
mineral fertiliser or livestock manures, to all grass grown on:

¢ Sandy and shallow soils, eg chalk and limestone

* | oamy and coarse silty soils in areas with >200 mm rainfall between
November and February

¢ Clay, fine silty or peat soils in areas with >400 mm rainfall between
November and February

On soils at risk of sulphur deficiency, apply:
* Silage - 40 kg SO,/ha before each cut

¢ Grazing - 20-30 kg SO,/ha when up to 100 kg N/ha is applied and an
additional 20-30 kg SO./ha for each additional 100 kg N/ha applied

UIIDmWODOnooo 0 0000ODDOMIMNINmONmom D ,M00MOOD ID0000Mmodnomoo
(metric—imperial, oxide—element) are given on page 35.

00MIMmOoo0mom

* In drought conditions SO, uptake will be limited. Application rates
should be reduced or delayed accordingly

Grassland recommendations

Nitrogen recommendations

The nitrogen requirements for grassland can be calculated in four simple steps:

00MOMODMOODO0D 0D MMO00M 000 mo
MIOOD 000MNM MmO m
Page 13
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0 0MOMDDIMOINOON Mo0m MO Mo moo
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00MOmioo ooo 0 Momo Omnoo 00O
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0000 O 000000000 D000 0 000000000 - 000 0 000000000 - D000 0 00000D000
MOnoomoom DINmoOnmmm DINmoOnmmm Monoomoocmoom
ooooe 000Moom oo oo 000Moom oo oo 0000mo
0000mo 0000mo 0000mo

a. For grass-clover swards see page 17.

0D 0DOMMmO DO MOMDMO0ID 0MONDDOCIMOMOCODOMOODD 0000000 O 0000ODDOMODmo
0mooo
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Nitrogen requirement and uptake can be heavily influenced by weather
0000 MDOOODOOmnan 0O00DOMDmoommoomnommMo0mO0mmMOm 00000 Ommom
MO0IMN0 00MIDMoo0000Omomoo000o0

® As nitrogen is more likely to be lost from the soil, aim to target
fertiliser timing to meet crop nitrogen demand

e Most nitrogen should be applied in spring or early summer, when sward
demand is greatest

e If grass growth is restricted due to drought, reduce the use of N once
growth restarts following rain. As a guide, if grass does not grow for
two weeks in June or July, the yield will be reduced by about 1t DM/
ha, leaving 40 kg/ha of unused N in the soil. This should be taken into
account in following applications

0 00000 00D 00 00N M O0000 000 Mmmmoo

000MInooomnooo 0 bo00Onoim Mmoo IM I OMbMODIDoooomoonon
M00ID0 00ODOmommodn DOOODMOMOMOIDIDDmMD 000ODODIDo000mMO0Mmo mo
100 ID0MOImOO0 0MOMDOmM DD MOD00M O000mMan 0 0 m

The method used to assess SNS in grassland systems is different from that
0000 INMOIMONOODMOMDIDO0MOMOomO ODOMOONoDmMmOn 0 0 Mmmoo
are recognised: low, moderate and high. Fields with a low SNS need more
additional nitrogen than fields with a moderate or high status.

0 MO0DOIDIMomMOmMO0Mm 000MMOoMO0Mm 000000 D0DIIMMOInIDodnoanooo
MIDIMOMOCMDDDOD 000 000DoooInabomD MmMOODom o 0 Dmmom

0 M O00Ommmao

In cattle and sheep systems, around 70% of the nitrogen ingested as
conserved grass or feed, is excreted. During grazing, this nitrogen is returned
IID0MOMDO0DOnMmO0MOmMOomo 00m mIDoOIMn M oMOMDDO0MOmM 000MMmm
O0MomOo 0mmmoo

Grassland recommendations

Likewise, silage fields that receive regular average applications of manure will
O000DIDMOO0MM 000MINMOINmMOMO D DOOOIMIMDOm 0mWiDOnoomOnmom
MIDmMOOMO0IOD0IDOMINTMONOM DO0MDNIIIOTINMOCOMONC MO 0 Mmomom
Adjustments upwards to higher rates of nitrogen may be needed for these fieldsl

000MOmOoOmeon 0 0000On0o0No0mMO000000 000000 000Mmo0moomnaom
because these influence assessment of the SNS status of a field. The crop
0O0NC MmO O00MO00MODO M 000MOMo0INo MDD 0mMO0000n00000mo

0o MOmmmMOomoom o0 mo 00OD00MMOOno0MOo0 DMOOD 0000 0moo000000
O0MOODOMmmm O0mOOnmO00DONON MO0MDN 0MONMmMO0MO000MO0mo anoo
o000 Do0oOmao

Table 3.6 Determining the Soil Nitrogen Supply status of grassland

Previous
Previous management nitrogen use SNS status
(kg/ha/yr)*
Long-term grass. Includes: o onmen Himo
+ Grass reseeded after grass or after one 0000000MODmoD - 0 0o0mme
MMO0ODODMOm 0mooOnoomoo
« Grass ley in second or later year 0 0ODmon 000
00DIOOODIMO00 D00 0 00omme
0000MODO000Om 0 0moo
0IDODOOODOMONMD 00 moOomoo0mom
000 DMMO0MDONmomo
with previous Crop:D 0 0MOMIDoooOnooom ooo
MMOOOOMODOOmMmOmom
0D DON000mMmOm

a. Refers to typical fertiliser and available manure nitrogen used per year in the last 2-3 years

(IMNO0MNIDO00MOMOOMDINCODoo0 0 D0O0ODOOD0DMOmOo00 0MM 000MMMD 0D MDO000M 0o00mo
(SNS) status and so adjustments need to be made for high or low SNS: increase total fertiliser
nitrogen input by 30 kg/ha in a low SNS situation; decrease total fertiliser nitrogen input by 30
00MOODMIDMOmD b DImoanoo

0 mMOmooomo 0 DMIDoMOmOLMDMOoOD 0MIDD0MO0MOOLDIIDIDIMO00MOCMO00dD00maOno
0000 MOmMmMobmm 000MIMINoO0MINO0MID 00000M 0 0 IMMOMOMO0MmO0dDmo0m 00mom
DIDmMOOMODOno0Ono0mMO0MO MDD DINIMO000MOMDO0MI D00MDO0Moo0mMo0mmomoa
000MODON M MOmOoomooma
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efficiency of nitrogen use and the greater the dry matter yield respol00

(Figure 3.1).

0 0Mb00MbMDooom 0 b MIMEOno 0M0Mo0 MhmMomM oMM LomommLomo bomoo
MO MOmOImooo00MOINO0MIMONDMO0MOMIMO00Mo0 0 MmMOMmD D MmO0om
0 D0MMDNDMODM 0MORDo 0 MIMMMoo0 00mMoODmMmmo mo

0 0M000D0MmODOn 0 0 MIDOOD MO0 000M D IDi0 000 oM DM MO0 0DeOmooo
000IDINOMIMNDMOoIMOMO0OD Mmoo 0D m 0MLo0oOD D00 Mo 0ommmon
MO0IDMODDOODONIMOO COD 00D MMM MW 0D M0 IMmo Mmoo mImomoog
be costly due to inefficient N use and has a high risk of nutrient loss to the
000moon ooam
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Figure 3.1 Indicative grass dry matter yield by Grass Growth Class (GGC)

0 MO0MO M OMmDOMIDNODODMOMODMID MDD DM MID 0INMO0ON00OnO DM 00 0M MmO D
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Grassland recommendations

0 IO MO0Mmo Mo D 0OD0OmmOm 00MmMoo 0 0ODIMIDOmO0ID0m 0mmmo
IMMDONIDOmMO M O0mo MO 00O mm 0MONmMOno00000MODm o0dDommoon

0 0MOno0 DO0OOD MO00000DMmMOO0mMOmM MOMOOndmooanmoo 0 0OTmmm
between years, Table 3.7 gives an indication of the grass growth potential in an
000MO00mOob00In Do00MOdDOMmominon 0 bobhmoooan

Table 3.7 Determining Grass Growth Class

Soil

available Soil types? Rainfall’
yp (April to September inclusive)
water
up to 300—400 over
300 mm 400 mm
0MOONoO0MOIIODMO0mmoom
00D MOMAODOODOOODooma ~ veryeeer  OOOO - DOOMOO
0 00O MOIDOm OO0 MmMAmMO mm
0 Oomo 00000 MOMDO0ODO0m gooo goomaoo 0ooo
0 000@INMOINONO00MMOINmoom
Oomo 00N MOMmMO000 oman 0oomoo 0ooo Very good

MOImoOm 00ooo oo

a. See Table 3.13 for soil descriptions.
000 LOO0MOD 0 0O mMmD 0OmD M 00M0 00DIL00INmO 00 OD 0D 00000 OO m W i

For sites above 300 m altitude where lower temperatures restrict growth, move down one GGC, [
00MDO0mMO000 00moomonm
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Table 3.8 provides nitrogen recommendations for grass silage production for a
range of target in-field dry matter yields (t DM/ha).

e The recommendations are applicable to grass swards with low clover
content in a very good/good GGC and moderate SNS situation

¢ Target DM yield will be different for individual farms dependent on GGC
and livestock requirements

® Good/very good GGC sites with 2-10 year old swards are likely to
achieve target DM yield values at the higher end of the range. New leys
with modern varieties may exceed the upper DM yield range by 10-20%

e Poor/very poor GGC sites are likely to achieve DM yield levels towards
the lower end of the range in most years

Table 3.8 Nitrogen recommendations for grass silage

Target annual N application rate (kg N/ha) Total N
]V RIAGE applied®
(t/ha) Third cut | Fourth cut| (kg N/ha)
ooo 70 0 0 0 oo
ooo oo oo 0 0 ooo
oooo ooo 75 55 0 ooo
Oooooo oo ([ 70" 30" ooo®

a. DM yield as harvested in the field for all cuts combined. Does not include spoilage in the clamp.
(MO0 Mmm oD o0mm 0000000MOmObIMDDMImO0OnmOD Mo 0

0MO0m 000MOMMOINMMOdD00MDMOMOOMOMDIMTO00IMO MIDO0MHN 0MaDmo
IDIDDOMO0DMO MDO0MO00MmOC0MIIDOMDDOMIDDODOOID0O00MODD MDDMOLDmmoanoo

d. This total N could be applied to a 3-cut system (yielding around 15 t DM/ha) with the fourth cut
recommendation of 30 kg N/ha being split between the second and third cuts.

00ODo0mOOOmOIDOmMOOooo0mMmOD MmO IDo00MOmMO0MD MIIDMOODMINOO0mo
Table 3.8.

Grassland recommendations

¢ To adjust for high SNS sites, apply 10 kg N/ha less for first cut, and
20 kg N/ha less for second cut

¢ To adjust for low SNS sites, apply 10 kg N/ha more for first cut, and
20 kg N/ha more for second cut

e Following early spring grazing, reduce the first cut recommendation by
25 kg/ha

e For first cut rates over 80 kg N/ha, split application: 40 kg N/ha in mid-
February to early March with the remainder in late March to early April
and at least six weeks before cutting

¢ Applications for second and subsequent cuts should be made as soon
as possible after the previous cut

Example 3.3

Nitrogen recommendations for a field with one cut of silage and grazing.
The target yield is 9-12 tonnes of dry matter per hectare and the site has a
good GGC and low SNS situation.

The recommendation for the first cut would be 110 kg N per ha, which
could be applied as 40 kg in late February and 70 kg in late March.

The field should be available for grazing in June. 40 kg of N would be
O000mOMOCDMOIDIDOMOMD 000000 MOMO0MDDOmD 0mMO00no0m 00 om
O0MOMOIN MO0MmMOomobmMOdDID0mMmO0 M 0000Mm o000 0 0 MOmom 00Ol
This would mean a total of 230 kg of N would be applied across the
dooooao
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Table 3.9 provides N recommendations for grazing for a range of target in-field
0D DODODMD L0 0 Mom

e The recommendations are applicable to grass swards with low clover
content in a very good/good GGC and moderate SNS situation

¢ Target dry matter yield will be different for individual farms dependent
on grass growth class and livestock requirements

® Good/very good GGC sites with 2-10 year old swards are likely to
achieve target dry matter yield values at the higher end of the range.
New leys with modern varieties may exceed the upper dry matter yield
range by 10-20%

® Poor/very poor GGC sites are likely to achieve dry matter yield levels
towards the lower end of the range in most years

Table 3.9 Nitrogen recommendations for grazed swards

Nitrogen application rate (kg N/ha) per grazing rotation and
approximate application date

7 o o 2
(t/ha)
ooo 0 30 a 0 0 0 a oo
ooo 0 30 a0 oo 0 0 a0 oo
ooo 0 30 o 30 0 0o a oo
ooo 0 0o w 30 30 30 a ooo
0oooo 0 30 30 30 30 30 30 ooo
Oooon 30¢ 0o oo 30 30 30 30 ooo
0ooooo 30° 0o oo oo ad 30 30 ooo

Grassland recommendations

¢ For high SNS sites, apply 30 kg N/ha less across the season
e For low SNS sites, apply 30 kg N/ha more across the season

¢ Rates should be adjusted through the season according to grass
growth, summer rainfall and livestock requirements.

0 IMO0000000 O 00000D00000m00
Table 3.10 Nitrogen recommendations for grass hay production

Soil Nitrogen Supply

I o

0000moomoo ooo 70 oo
/

O00MONmMO0O0momm

e Tables contain the total nutrient required, remember to deduct
nutrients applied as organic materials I O0O00MON MOODOO
0 OMOnomo

0MO00ODooo 0 0000On0odnoomoo0000DOnamo000n000moMODmOoman

b. Only applicable to areas with a long grass growing season; the first
IMOoo0mMo0modnomo0 M OMO0 M0 MOMOOhmOm MONOnMmmDoo0oaIm
0 IDID0mMOCOD0mMODInoOnOOnmMoOnm Dmoo

0 MOMO0MMO MDO0MO00mOD0MDINIMNMNOMOMDO000mo000mm
00 MOIMmO0moamoo

000IDDONOOMOD MOIDOD 000000 MMOODO00MNM MO00On0M 000D 000 MM an O
from soil organic matter at that time. Check nitrate vulnerable zones (NVZ)
MIOIDIDN0MO000MOOm moo
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clover content. On average, a good grass and clover sward (30-40% of dry

0 00000 ONm 000 M MO0mMDo00DIn MM 0ODOIDMDO0MOmMEmMOMD D000 Moo0ono
00 MODOODDOMOM MOMO0ODOODMmMOMD Moomo 0 m

It is often difficult to decide how much nitrogen will be supplied as the clover
O00MoOno0mOmomMmoono000 Mmoo MOOMDMOOONO0M MMM INO00mMo0000m
000MO0MOMoDOdnOmOMImOD d0MoOn DMDmMONOND0MOODOC MO0000Mmooooo
do0omm

These figures should be used as rough guides only as full clover development
0000MOODOM OIIDO0MmOomoOMnmDodnomoo 0moo

0000MOMOOODOMmMODINMOOMOO0MOMDDOODO D0MDOD IDIMmOODo oMo o
MoODoooo0IDOIDomMOIDoD 00MDano Mo 0 MoIDID0dDmMDbmMoMm moIm

00MO@DmMODODO0MIMO0mD DMOMDDMmM 00MOmMo0 0MO0000MO0OnmO0mmaa
00 OO0 0000DONMD 00000000 MmO M MO0 0 Dm0 Onmo 0o 0 o 0M moao
appears to be nitrogen deficient.

00M00MO0MO00MIMO Mmooo

00MoOnmOnooomooom

000Mmom mo

000mom mo

300 kg N/ha

Grassland recommendations

0 MOmOmMNDO0MO0mMmo00oma omo

000MoOn oM I ImmoMIMm OO0 M MO0MIMO00mo 0Momobhm M Om 000m mo
caution as any form of mineral nitrogen inhibits nitrogen fixation by rhizobia in
NiImooODooimiImDoMIMIDIDIMIDINIDOOCIDE0 000 MODIDOMm I ooon
U00MoODmOMmiUiMIO0MD 0mWimMmODabo00ooDom imoiMi DD ID M 00D amoo
oo omo

000000000 0MImo00m oomoofdDm iMoo Mo DM Mo0Mmmoo0mo b oamoo
encourage early spring or late autumn growth:

e Apply up to 50 kg N/ha in mid-February to early March if early grass
growth is required

e Apply up to 50 kg N/ha in late July or August if autumn grass is required

00MOmnoo ooo
0 MO0 DOmOMONCO0MDOOD IO o 00MO D MOOD DM OO0 MomMmOdDoD 00O 0o
IImooimooiMmMImMOoDmMO0DoONmmommom

0 0MNOmMmMONMmoO0OmOmmo0InmMnoomoma omaoo

¢ Do not apply high levels of nitrogen if a silage crop is taken from a
grass/clover sward where the clover content needs to be maintained

¢ Do not apply any fertiliser nitrogen for red clover or lucerne
conservation

/
00MOOmooom o

¢ The rate and timing of nitrogen applications in fertiliser and organic
materials are subject to limits under nitrate vulnerable zones (NVZ)
rules. For further information see www.gov.uk

J
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Nutrient recommendations for grass establishment

0 00000 OO OOmnam 000DoODmMO00MINo000O0MINOMOmOD 000DO0moo o
sward. The phosphate, potash and nitrogen recommendations will differ from
existing swards. New leys have a greater requirement for phosphate to help
0 IDOD00O0000mMmOD DoODno0monD DOnooIoD DoOmOnmooooo

Table 3.11 Phosphate and potash recommendations for grass establishment

. PorKindex |

IS LT

I B
nO00000m non oo oo 30 0
Domoo ooo o Do 0

e The amount of phosphate and potash applied for establishment may be
deducted from the first season’s grazing or silage/hay requirement.

000000000 ONmooonn

Table 3.12 Nitrogen recommendations for grass establishment

| ew [ wedeme | Han

I a1

00000mo0 DOD 0Omooooa oo oo oo

000 O 000D omo 0moo oo
[DOMOD MM 0mooam

0 MO0mMO0MmMOooono 0mo g 1] 1]

0MO MMMODOOnan 000000D 000OD0M@MMOCMDD MIMDO0000INOM 000MO00000MO00 Mo Dommo
000MmOOn 0IDIbooo0nmoL 0ODMOn MM000MO0DM@MOON0mMOCImo M LOMOI MNOn 0Mmm 0000
growth (eg in weedy stubbles) or seedling competition (eg direct-drilled into an existing sward).
Be aware of NVZ closed periods.

30-50" 0-30° 0

¢ For spring sown swards, deduct the amount of nitrogen applied for
establishment from the first season’s grazing or silage/hay requirement

Grassland recommendations

Magnesium, sodium and micronutrient recommendations

0 DOO0OOmO

Grass swards must contain a sufficiently high level of magnesium if the risk of
hypomagnesaemia (grass staggers) is to be reduced. At soil magnesium Index
0, apply 50 to 100 kg magnesium oxide (MgO) per ha every three or four years.

000 000OMmOmMmoOmoomOnomonom 00000MmO MO0MOC0O0mOMOmO00Omanm
00MO0OnOmoo00mo0o000000NmMO000 DO00000O0 MmMO0OMo00On 00000 mo
magnesium appears adequate (Index 1). If there is a risk of hypomagnesaemia,
100 kg/ha MgO may be justified to maintain soil magnesium at Index 2. Direct
D0 DOODOmOCmMO0mM 00MmNOMOmMOoN000IDmMO0mMIMiD0o0 00000000 ma

0 00O MOOIMmMOMO00000000MmOn 00000MO0m 0omMO0m 00MOm 000Doom
effective 0

0 00D0CmE mhooo 0 bo00nhomImmoimOMoMomOn 00 Modoom oo

00MO00MONDMO0mMoomiMINMMEIMIDOMOM O IMOMOCOOD N0 MDoom

0 000000 MO0ODMEO000mOOnomoimMOnto00 00000000 MO 0mmmo

0 000000 MO00D0ODOMO0MO000MmMO0 0nMm 00000 00MIN00mMO00Mmomoa
K:Mg ratio does not exceed 20:1.

Conversion tables are given on page 35.

Further information
0 MO0MO0ODOOO0MOmOomoo

000MO0mMO 0mMO00MMINOOMNMMOMO00ImOMOo0ommoon
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0ooma O

Sodium will not have any effect on grass growth but a minimum level of 0.15%
[IDOmM 000D oMIDID DM MIMIMOCOOODID MID0M 00M00IDOD DO0LDMOmooo
000 000IDMOODoONoo Mo Moo 0MO0MIM DD MDD ONDoomo0Ibommmo
MOMoONmM MM oONMmmoom

0 0M000MODmMODmMODmomOnm oM MOO00000D0MO0MO MDmMomOnmoomooo
IMOmMODOM MIMOMO0ME 00 00MINO0ME MDO0MIMDODO dhhm- MDOD dbomoo
K:Na ratio is higher that 20:1, mineral supplements may be required for some
OMO0O0MODMOIMODmMO0 I MODMDDOIDIINoOD 00Momooom

000MmOOMmD dnaDImmomOmoo0momom 0,0 diMO0nmo dm0doiD0 M Mmmoma
OO0 IMDOOIMOOnbODOn 0MO0mMOMOo0Mm MIMIDDmDODODONOOD 0MO0mMo0mmo
I0IDIMDo0MIDO0mIn Mmoo IDDImDmom 0,0 diMoibiiImomooonon

00MD0IMIMmMomObmoimmoLmomooM D MOO0OCMOMDoMNOomiD 0bmmooo
0omboooo

e Magnesium (Mg) deficiency is indicated if the Mg concentration is
below 0.20% (dry matter basis) or the K:Mg ratio is above 20:1

e Sodium (Na) deficiency is indicated if the Na concentration is below
0.15% (dry matter basis) or the K:Na ratio is above 20:1

00MD00MONMO0mMOOmiMINMIMEOMIDOMOM O IMmOMmO00OD N0 Imaom

0 000000 MO0ODMEC000mMOOnoMmoimMmOntoon 00000000 MOn 0mmmo

0 000000 MO0000000MOCMO000MmO0 0nMm 00000 00MIN00mMO00MOoom
K:Mg ratio does not exceed 20:1.

The K:Na and K:Mg ratios are key indicators of nutritional quality of forage and
Moo0miDommomOmmoo

Grassland recommendations

0 MDO0IInOMOMMO0mMmo 00ma

Liming fields above pH 7 should be avoided as it can induce deficiencies of
trace elements such as copper, cobalt and selenium which can adversely affect
livestock growth but will not affect grass growth. Too few micronutrients in the
overall diet can lead to deficiency in some animals; and cobalt deficiency can
impact nitrogen fixation by clover.

The aim should be only to use micronutrient supplementation where deficiency
has been diagnosed. Where a deficiency does occur, treatment of the animal
with the appropriate trace element is usually the most effective means of
O000DIMDoo00MoO0MOINOMOINo0 OO0 MomOimD IDMMEmOMO0Mmomooo

be effective. If deficiencies are identified, consult an accredited feed adviser,
0IMOOIMMODMOIDDmMO00 M 00mo0n 00 MMOmo 0 MMM o0M oM iomMO0mo0 Mo 0nma
000MoMmaOnoamoo
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Further information

0O0IDMO0 M MOMINMO0MOmon 0 OMMmDm om
O00IMDO00MMINOODO00MOO00N O MOn000MoOmooomoo oom
O0IIIDOmM MOMOIMODO000IInm 0 00moooo o
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Potash Development Agency Leaflet 6: Potash, Magnesium & Sodium —
00O MDD Moo
www.pda.org.uk/leaflet-type/grass-and-forage
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Forage crop recommendations
Calculating Soil Nitrogen Supply (SNS)

0DDIIDNOIMM MODODIMOmO 000ODODIMO0DmMODmMOIMINMIMLDMOoMDmooo
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avoid inadequate or excessive applications of nitrogen.

The Soil Nitrogen Supply (SNS) system (Index 0 to 6) indicates the likely extent
of this ‘background’ SNS. Once the Index is identified, it can be used to select
MIMO0MOIMIMIO0000000 0 0000ONOO0MO0MO0mMmOOn 00 mMmmo

The system used to estimate SNS in cultivated fields is different from the
system used in grass fields. The SNS Index for each field used to grow a forage
or arable crop can be arrived at either by the:

¢ Field Assessment Method 000NN DONOMON O 0MOCOO0@MOMOMDOOm
0M0MOCMIMODMimMO0NM MDIDmmm

* Measurement Method 0 MOMNO0 0MOIDMOMOMOMOOMOOMIDMOMOOMMNMNO
[DNOomom

000Mmmm 000000 000D 0MoDOnm 000noo 0 00MIMO00 M OOmOoMmOCODnm bmo
O00ONMOO0On o0 n D MMOOOD0dMD00M MOIDMODOD0M 00000 000D 0moom
MU CO0Om 00 dm
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Forage crop recommendations

OMINmM 000000 0000 0moo
There are five essential steps to follow to identify the appropriate SNS Index:

Step 1. Identify the soil type for the fieldl

0 M0N0 00DIMO0MMOO0moommoo

Step 3. Select the rainfall range for the fieldO

0 MO0 00 MN0M O MO 000 0 O 000000000000 00000 0 0o M omo oo
O0IMOMOD 0O00MO0MO00000OMOMOMI 00MODONOm o 00moon

/
00O omooom o

¢ The field assessment method does not take account of the
nitrogen that will become available to a crop from any organic
materials applied since harvest of the previous crop. These should
be deducted from the fertiliser nitrogen application rates shown in
the recommendation tables

e The Measurement Method is not suitable for organic and peaty
soils as SNS (due to mineralisation of soil organic matter) is very
unpredictable

J

Step 1. Identify the soil type for the field

Careful identification of the soil type in each field is very important. The whole
soil profile should be assessed to one metre depth for forage crops. Where
IO IDOONCOIDo0MIDO0OONID M OIMO0MO MOID M MID0mOMnomo Mo 0o om
occupies the largest part of the field.

The soil type can be identified using Figure 3.2 that categorises soils on their
O0MMNIDMOOOMIDMODIMMITED MiMIDOMDO0DIDO0OD IDINOmMOOnomoodmoomon
checked using Table 3.13. Carefully assess the soil organic matter content

0 000Moommomiimommmofmonoo dhmo0 MDOooDD bonImomon
00MO000MIMDMIMOmMOID N 000D 0MODO0Mo0 MIDDOMI DODOMIMO0000001m
O00DMMMOOmODIDO 0MOM O MO MmO 0MO00000 000mo 00 000D0ODmm mwoooo
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Forage crop recommendations
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Figure 3.2 Soil category assessment
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Table 3.13 Soil category assessment
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Mostly medium-textured mineral soils that do not fall into any other soil category.
D0MONOmMOCO0MOCO0On00 DIEDODmMOID 000000 OODO0 MmO ODMO000D 0 00 Moo om
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clayey soils normally need artificial field drainage.

Soils of sandy silt loam, silt loam or silty clay loam textures to 100 cm depth or [
0 0DOD DO INIDM 00MOM DODOMONOmD 00 (M MO IIMIDODIOmO dD0om
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depth. These can be distinguished by darker colouring that stains the fingers black
0mmom
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Forage crop recommendations
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I0MIDNO0MIND MOO0Ono0DMMOomMOmoomo

00D IDINMOMO0MIODOMINIDMDED 0O EOO0ODO0mD 0 MO
O0MMO0@MO00MIO0ONIOO00M MOMImOONO0mMOMOOmm
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Usually, this is straightforward but sometimes clarification may be needed:

0 MOODOmODIDIMDO00MO00MOMOINDIMON Mo00MOMOdDOONOMIDImmoooo

IIOmM MODMOMmO0MO00MOMOmOMO00D Mo0MIOMOMmOoo Moo DMmO0omm
cauliflower, where significant amounts of crop debris are returned to the soil,
00000MIDODODMONO0M 00MMOMOODON MO0mMOMmMOMO0MOLOmM Mo DM MomOoooo
0MOmMOoOn 0moM o0MoDoMomooMmo0mODIDMO MO MO0OD DN MO0MIDmooooo

0 000D0O0MOooOm 000 MoMIMOMOoODiMIMmINODDoo0oo0M 0bOD0On000moooo
OOImoODOmo0m bOmooomoo

0 00O DDOmOoIhImO00MO00MOMOoMD 00mE M MO00MODIIDDMODO0moooo
O0IDIDL0MDOOCMOD D 00MOC000M Motmo0MoboMmim 0Mim 0IDmMoo0oo0m
0 00MINMm 0O0MMMO DLOMDODMOMOD INODIDM MO0 D M0 Mo m

000 MDOMO0IDMDO00MO00MD MOO D M Mo00MOMOMDIDDDO0Mooomoa
00D MODDMOCOmO mWoImo 00 0M DM OOD 00MOIDLmD 000IDODmDIDom 0oOmo
MMONOMmO Do

00O 0MOMnO 00 000MMmMOomoa
[MImm
000MO0MOOnminmmOnomooMDmooimmoo
identified, based on either annual rainfall or
excess winter rainfall. Ideally, an estimate
of excess winter rainfall is required because
DMIMMmOomIDmMOMOODmMDmo00MOm 0moo
nitrate is lost through leaching. Figure 3.3
0000 OOnO0OIDmM dnooooooooimoomooo
excess winter rainfall, which in an average
O00ODDOMOmMmODOOD MOmMOOmD D m Mo m
category (Table 3.14).

Figure 3.3 Excess winter rainfall (mm)

Forage crop recommendations

Table 3.14 Rainfall categories

Excess winter Annual rainfall

Rainfall category

rainfall (mm) (mm)
ooa 0000onoomoa 0000Oonoomoa
0 D000 0oooooo 600-700
amo 00O om 700 or more

0O NI 00 MNOMOmM M OmMmMO00D 0 00nooog

Tables 3.15 (low rainfall), 3.16 (moderate rainfall) and 3.17 (high rainfall) should
be used where the field has not been in grass within the past three years. Take
00000000 INoIn 0 Mo ModnInoanomon

0 MODMDODONOMOMmOMO0mMOOMO00OD 00MIDDMIMOOM 000 MMM M m
0MomobMImMmoonooonoomMmOOnoomMONMO0MD OMONMIDO0Mm D000MO 00
0 0MOOODnMoooD 0 00000ODMD0C0MID OO 0 Oim 000 0 MOn MO mMmm oo

If grass has been grown in the previous three years, also look at Table 3.18.
Select the higher of the Index levels based on the last crop grown (from Table
3.15, 3.16 or 3.17 and that based on the grass history (from Table 3.18).
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Table 3.15 SNS Indices for low rainfall (500-600 mm annual rainfall, up to [
150 mm excess winter rainfall) — based on the last crop grown

Forage crop recommendations

Table 3.16 SNS Indices for moderate rainfall (600-700 mm annual rainfall, or
150250 mm excess winter rainfall) — based on the last crop grown

Soil type
0 00mo o
Previous 00 m
crop 000mno O 0000 | 00000DO| 0O moomo gooo
00mo  |{0MECOmOm 00m 0o 0o
00Onoom
0o0oomea
Beans 0 a 3 3
Cereals a0 a 0 0
Forage crops 0 0 0 0
(cut)
Oilseed rapell 0 a 8 8
Peasl 0 a 3 3 0M0moo 0omoog
mmooa Mmoom
Potatoes 0 0 S 3 Index 3, 4,0 Index 4,50
0monm 0Omnam
Sugar beet a a 0 0 00000m 0000000
Omooooo  0OmMo00DO0
Uncropped 0 0 3 3 Qualified Qualified
land 000mom 000mOm
Vegetablesl
(low N)°O . . U .
Vegetables 1 T
(medium N)° . s 3 3
Vegetables n T m
(high N)° a i 0 0

a. Index may need to be increased by up to 1 where significantly larger amounts of leafy residues

IMNONOO0MOMIDOOD oM 00MIDIMODDWO00ODMIMDIMOCO 0MOODOD0 0 M 00MO0Mo0mMoOnma

00 DDOD@DDMomo

Soil type
0 00mMo O
Previous DDSSH[ESWD 000
crop OOD00mO O 000mmo o 0000 | DODOMIOD| ODWoomo 0ooo
00O | OmMO00mOo m 00 00 00
00 OO
000o00moo LR
O0000mon
Beans 0 O 0 8
Cereals 0 0 0 a
Forage crops 0 0 0 0
(cut)
Oilseed rapel 0 0 a Il
Peas 0 0 0 3 0mmoo [IDmooo
mmaooo Mmoom
Potatoes 0 0 a 0 Index 3, 4,0 Index 4,510
0MOom 0nmm
Sugar beet 0 0 a 0 000000 00000
0Mooooo0 Dmooooo
Uncropped 0 0 0 0 Qualified Qualified
land 000mom 0 00mom
Vegetables
(low N)° 0 a a 0
Vegetables
(medium N)° . . 3 3
Vegetables
(high N)° 0 3 a0 a
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Table 3.17 SNS Indices for high rainfall (over 700 mm annual rainfall, or over
250 mm excess winter rainfall) — based on the last crop grown

Soil type
0 00mo o
Previous DDSSHDESMD O0mm
crop 0OIO0mo O 000ODo O 0000 | OODOMOIDo| OmMoomo 0ooo
L 0 0om 0om 00omo
00MDmOoom
0o0oomoo i
0oooomea
Beans 0 0 ] 1]
Cereals O O 0 0
Forage crops 0 0 0 0
(cut)
Oilseed rapel 0 O 0 0
Peas 0 a0 0 0 [Mmoo [Dmooo
mmooo Mmoom
Potatoes 0 0 0 0 Index 3, 4,0 Index 4,50
0Momm 0Ooam
Sugar beet 0 0 0 0 00000 000000
0o00o00 OmOooooo
Uncropped 0 0 0 0 Qualified Qualified
land 000mom 000mom
Vegetables
(low N)? 0 0 O O
Vegetables
(medium N)° . . . .
Vegetables q
(high N)° 0 0 O 3

a. Index may need to be lowered by 1 where residues incorporated in the autumn and not followed
I 0 00MDDMOMiMOMmo 0000 0Mmoo

00 DDODDDomo

Forage crop recommendations

Table 3.18 SNS Indices following ploughing out of grass leys

Light sands or shallow soils over sandstone - all rainfall areas Year1 Year2 Year3

0 MDO0M MDMDOD DDIOCMOO00MIDIDMIDMINDODOm 000m
000MO0MO0mmO [

O00MO0IMOOODMOD 0mMmom

3-5 year leys, low N, 1 or more cuts

000@MOOMOOODmMOm Opmooo

3-5 year leys, low N, grazed 0 0 0
3-5 year leys, high N, 1 cut then grazed

3-5 year leys, high N, grazed 3 0 0
Other medium soils and shallow soils — not over sandstone - all rainfall areas

0 mO0M IDMDMON 0MMOMINO000MINO0MINOMMINDONOMm 000Mm
000MO0OmO0mma m

O00MO0MDODINDD OMmOm L u o
3-5 year leys, low N, 1 or more cuts

000MOOmOOODmMOm anmeao

3-5 year leys, low N, grazed 0 0 0
3-5 year leys, high N, 1 cut then grazed

3-5 year leys, high N, grazed 3 3 0

Deep clayey soils and deep silty soils in low rainfall areas (500-600 mm annual rainfall)

0 MDOOM DI MON 0MD0DDO000MINI0MDOMIIMMONOm 0o0m
000MOCDO00ma m

OOOMODMDNOIDMOD DMmOm L L L
3-5 year leys, low N, 1 or more cuts

000MO0MOCONmOM Onmaon

3-5 year leys, low N, grazed 3 3 0
3-5 year leys, high N, 1 cut then grazed

3-5 year leys, high N, grazed 0 0 &

Deep clayey soils and deep silty soils in moderate (600-700 mm annual rainfall) or high (over
700 mm annual rainfall) rainfall areas

0MDO0M MMDDON 0MMODOMO000MINI0MmMOMMMDNONOMm 0o0m
000MOOMDO0HmD m

OO0MOOMDOOIDED D DOmOm g 0 .
3-5 year leys, low N, 1 or more cuts

000@MOOmOOODmMOM Opmoao

3-5 year leys, low N, grazed 3 0 0
3-5 year leys, high N, 1 cut then grazed

3-5 year leys, high N, grazed a 3 0
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The Indices shown in Table 3.18 assume that little or no organic materials have
been applied. Where silage fields have received the organic manures produced
00dDO0mMO0ODOIDOCOMOMOODOMINO0MO000DM ODMmMLbO0MOComMo0dnoano
00ODDOMmOCME00MMOIDO0MO0MOMODMImMOMIMmODOIDOm000MoDmMomoaImm
0D MomiomMomommmomo

MO0 M ODMO0MOLMm 0000MOoMELmMoo0ommo 0 MM MDo0aDo0mMOLmMOMm Moo
DImOODMOMDMO DO DD IDO00ONIMLOMD 0MODDmoo0ODIDDODDOm 00
000D N0 OmM 00 [ Mmoo m

I MO IDMoomoom 0000MO0MO0mo000IDO0dDoOn00MOn DOMODoom
0000 MOdDONOOnOMD 0oL EOIMDOmOD DM iMMnoomoo

0MOION 000MO00MO000000MMO00M0M O0MNON00m 0 00M000000no0mmo
O0000moon

When using the field assessment method, it is not necessary to estimate the
00 DOOODODIDOO00DO00MOMOOD0IMIND M ODOD MDNIDDMIDMIDOC ODO00Onmo
000000OmOIDOODOmom

Manure history: Where regular applications of organic manures have been
made to previous crops in the rotation, increase the Index value by one or

(0 00NCCMINO00O00MOMDM DO0DMONoOODRO0ODoOn0d0MIMNo0DoLo000Mm
000MDOODOONO0MIMO00MO0IIOOnoOnD M 000MOmO0Imo hoDdDomooaoamn
the previous crop should not be considered when deciding the SNS Index. [
00MmOoMnomomooommimMo000MmoMo0 I00Odnooo 0 00000MmaOmoooo
O00IDoOnOIDMmMOmOnoOnmm OOnoanMO00n0D0n MO0MoN 0mMoom

Fertiliser residues from previous crop: The Index assessments assume that
MDOMMOIMoOMmMOMMO MOM 0IMMO0ID0OIMDoDmo0 ID00nooo 0 0000000nmo
of nitrogen applied as fertiliser and/or organic manures. The Index should be
MOMOODO MO DMONIDoO00000 M 0MO0M MM O0000om 000 MOIMOMON M oM Mo mm
Ii0mMoM 0IDDOOD000000MO000 MDOON0OnoOnomooomMmom 0 mmo0mmoboom
0 000MINOOoODmOm DO0moD 0ONMOmE Moo MOo M 0D 00 [ O @ [m o
the Index may need to be adjusted downwards if there is reason to believe
OMmO00OnOmO00mMmMOmOMINMOMO IO O0mooom

Forage crop recommendations

Example 3.4

Maize is to be sown following over-wintered barley stubbles after a long-term
arable rotation with limited use of organic manures. The soil is a light sand in
a high rainfall area.

Using Table 3.17, the SNS Index would be 0. Using Table 3.19, the nitrogen
(000 U 00000NOmM 00MmMOMO0mom Mmoo

Example 3.5

Winter wheat is to be sown following a 3-year pure grass ley, which has been
managed in the last two years using 280 kg N/ha/year as fertiliser plus crop
available nitrogen in manure. An application of slurry has been applied in
early spring each year before taking one cut of silage followed by grazing.

The soil is a medium soil in a moderate rainfall area.

The previous grass management is classed as ‘high N’. Using Table 3.18
for medium soils, select the category ‘3-5 year leys, high N, grazed’, which
gives an SNS Index of 3 in year 1. Regular applications of slurry in previous
years could increase the SNS Index by one level, but account should be
MoN0MIDOIMO0IMOOD DI IMmOo M MO0MoObh oo MmO
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Cereals

00NO00000MODDmMO0MO0M DO0000MO 00000 0 000000000 o0mo00nm omo
recent soil analysis will be needed showing the soil Index (page 9). The use of
00MDOCmMOMMOmMm DOMOINOD 00mOmMmOMno0m 00mm 0O00nm 000 0m 00 Om L

m

00000 0 00000n00MIMIIMo0OnIMNOO00MOMODO00000Man 0 000momonn
[0 ,0). Conversion tables are given on page 35.

e Recommendations at target Indices (2 for phosphate and 2- for potash)
are maintenance dressings intended to meet crop requirements and
maintain soil reserves to prevent depletion of soil fertility

e Recommendations at Indices lower than target include an allowance
for building up soil reserves over several years (typically 10-15 years to
raise one soil index) as well as meeting immediate crop requirement

¢ All recommendations are given for the mid-point of each Index (mid-
point of 2- for potash). Where the soil analysis value is close to the
range of an adjacent Index, the recommendation may be reduced or
increased

e Recommendations are based on a typical yield. Adjustments can be
made for higher or lower yields by estimating crop offtake using
Table 3.2

Further information
000D MO MIMIDOO0MIDDNOMOOD DO OIoom 0omo
O0MOMDNOO0MDNDINOMO0OnoOomoo

0000 O0ONMO0 0 DMOMM MWom oo
000MO0mO 0MO00mMINO0ONMMOmMO0mmOoMmooOommoo

Forage crop recommendations

00MO0M 0mMOMINOMO00O0000000MIDO00omoa

Table 3.19 Nitrogen, phosphate and potash recommendations for forage maize

SNS, P or K Index

T ek |
[ e[ 2[5 [ amaneer
I B

kg N/ha
0mnoooo aoo ooo oo oo 0
ooooooome aoo oo oo oo 0
175 (2-)
1]
oomoo 235 noo 000mnoo 0oo 0

IMO00n DMOMOCO0MODmMOIDoOmoom 0MOINM. Use Table 3.2 to adllOINODNMOO0ODMIND 0ODMDOM

00mO0oO0OnmOmOMOmMOMOmMOoOnom 0mom MO 0o 0000MAnCoan 0 000N moom 0M0moomm

DO0000DMmMODMONO0MIMODMD 00000 0D0MODO0MOnMO0n00000Mm MO N DONmO000 MO oD om
recommendations but it is area of further work. Discuss with a FACTS Qualified Adviser and use
0 00MMNInoo0MDOMODOnm O

¢ To encourage rapid early growth, all of the phosphate requirement and
up to 10-15 kg/ha of the nitrogen requirement may be placed below
the seed at drilling. The remainder of the nitrogen requirement should
be top-dressed as soon as the crop has emerged. Potash should be
applied before seedbed preparation and thoroughly worked in

e Where sugar beet or potatoes do not feature in the rotation, magnesium
fertiliser is only justified at soil Index 0 when 50 to 100 kg MgO/ha
should be applied every three or four years
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0 00MOMOO0 0000N MOONO0 0MmMOomoooo

0 MMmO00OnCoo 0 0000DOnDOanOm 00MOMOmM 0000DMAn0mo0 0mMom 0000nmo 0g
MINMMD IDMOMOMOD 00 0000DMO0000DOD0MO00N0MOn0m 00mao

0 00MOMOODIMOO00MIDMOODODO D0 000MIDO0OD 000D MDMOmMMOD 000Dm
wholecrop cut closer to fully ripe (GS87-89).

Table 3.20 Nitrogen for winter sown wholecrop wheat

I T

I N N S IS RN R

o]
0MOO0NO00mo m ooo ooo 0ooo oo oo omao 0oooo
00000 o mm aoo® oooe 0oo 0oo 0oo oo 0ooo
0 00O MOm oooe ooo ooo goo 0ooo oo oooo
0000@MmIMOMmO m oooe ooo 0ooo ooo 0oo oo oooo
0 000 MM [ oooe goo 170 130 ooo 0o oooo
[0 (00 m o [ ooo oo 0oooo oooo
0ooo oooo

a. The N recommendation exceeds the N max limit of 220 kg for winter-sown wheat. The N max
I MIMOMOMDLDIDMDOM DOMDOIMODOLDOIDNDOIN00MDO 0MLODD MO0MODMnLMmoom
fields. For more details see 0 0 0 MOODOMIMMMOMOMOMMOOO0O

0 MOmMONO0mioomo

00IMNIIIMOODNoommo 0D ODOo0000MIMnOoO0ON 00000M@OMOOD0ODMIDmmooooa
MO0IE D0ODO0MIMOMOoNDmoo 00 MOIDOmM im0 0MOODIOITmoomo
0ImooiMmInoonmD MO mooo

e Less than 120 kg N/ha: D00MMIMINOIOOOC O 000000 000ODDMMmOmo
dressing by early stem extension but not before early April

Forage crop recommendations

e 120 kg N/ha or more: 000MMOIOOODOMOM MOMOM 000 MMO0MOMmMooo

mid-March except where: [

IMO00MOnmono MooimImmoDmmmono

0MOo0o0Oooo 0oMIDDIDIOMDMDOOD [IMMMIMIDDO0MOmMoIDoboMImooom

0 OODIMDNDooOD MO0M IMINOmM 000D Mm [MDDMDo00DOnoomomoom

0 OO0ODmMOO0oOnoom
000MOmMO00DMOnomoommoanomo00 MM OMO0 MO MIMODmM D DM DO0mo0monoo
early stem extension. Where more than 120 kg N/ha remains to be applied, half
should be applied at the start of stem extension (not before April), and half at
MOOIDNM DoO0ODMOmOONOINOINoanm oo

0 000mOmom

e Tables contain the total nutrient required — remember to deduct
nutrients applied as organic materials M OOONOMON MO0 OOODMO

0 O0mMOMOm 0000OMN00n0mon 0Mmarmooo

Table 3.21 Nitrogen for spring sown wholecrop wheat

I SNS nder

| Jofifz]3faf5s |6 |

kg N/ha
OMOMO00 M0 aoo 130 aoo 70 oo aooo O
0IMMOON MO MO mm aoo® oo aoo oono 70 oo oooo
[ MO0 mm ooo 70 oo oooo
[0 00M0 mm aooo

a. The N recommendation exceeds the N max limit of 180 kg for spring-sown wheat. The N max
I MIMOIMOIMDOINMO0M 00D MDD IIDOIIN000 MO 0W000M MO0 M0 M0 mmoom
fields. For more details see 0 0 0 MOONOMIMMMMOOMOMOMIMOOOO
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0 MOmMONO0mioomon

For crops drilled before March, apply nitrogen at early stem extension but not
before early April or after early May. For amounts greater than 70 kg N/ha,
apply the first 40 kg N/ha of the total in the seedbed except on light sand soils.
On these soils apply 40 kg N/ha at the 3-leaf stage but not before March.

For late-drilled crops, all the nitrogen can be applied in the seedbed except on
light sand soils where amounts greater than 70 kg N/ha should be split with
40 kg N/ha in the seedbed and the remainder by the 3-leaf stage.

0 O0MOMOmMOONMD MINONO0 0MmMomooo
Table 3.22 Nitrogen for winter-sown wholecrop barley

— — T T —

 Jo |1 |2]3]4a]5 |6 |

T awm
OmOMD000mOm 170 000 000 OO o0 omg O
0000 MO Do° 0o OO0 D00 00 00000 OOOO
Dpon OOMONOm - pgge 470 pon oo0 00 0oDoD OO0
DOO0MIMTODOOM 170 000 000 OO om 030 O
0 MO0mmo oo o0 oooo O
0O0MTom oooo

a. The N recommendation exceeds the N max limit of 180 kg for winter-sown barley. The N max
I MDMOMOMDOIDMDID DODDIDIDDIDIID@OOIN00DDO 0IMOIDM MO0MOODInommoom
fields. For more details see O 0 0 MOOIOMIMMMOMOMOMMOOOO

O MOMONO00OnOmmo

000MIDMOIDO0mND DOODODOO0000MODDO0OD 00000MOMDIN0ODMIDmooooo
M00ID0 00ODO0MDODootmoo 00 MDIDomMimo M ohDImmoomo
OImoo0MIDOONmmO MO mooo

Forage crop recommendations

e Less than 100kg N/ha: 0 00MINMIND DO0ODDMIDIMOMDM MOO0MD D 0MOOmo
stem extension (GS30-31)

e Between 100 and 200 kg N/ha: 0DIIIMIMMOOMOMN D00 MOODOODDIO
tillering in mid-February/early March and 50% at GS30-31

e 200 kg N/ha or more: 00IIMINMIMNOMDIM MO0 MOODOMDDOMOMOOmO
mid-February/early March, 40% at GS30-31 and 20% at GS32

0000000000 O 00000N00Moo00 0WO0MOODmMm 0000MOMOIDo00INMO0O0Nm
MODMOODOMOOmOMODDODMIDO0MONMOODME MODODMID D 000000noa
(000 0 LO00ODDmMOmMOmMO M MbOmooano b moIrnoinmmon

0 O0MOmMOmMOODMNONO00000 00 omooo0
Table 3.23 Nitrogen for spring sown wholecrop barley

T e
IR IS R A AN TS R
I P

OMOODNO000 e [ ooo ooo 70 oo 0ooo 0 0

[ MO0 MO Mmoo [ oooe ooo ooo 70 30 0-30 0

[0 (OO0 70 30 0-30 0

0 00MmMOm 0-30

a. The N recommendation exceeds the N max limit of 150 kg for spring-sown barley. The N max
I MIMOMODMOIDMDOIM D0MDIDIDDODIID@OOIN00DMO 0MLODMN MO0MOODIMno mmoom
fields. For more details see 0 0 0 MOONOMIMMMOOMOMOMIMOOOO
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0 0000MOMO0mWO0D DODOOMOmMmOonoo0 Mommmodn fOThMmMOon IMOmmomnomoooog
0 DIMDOIDOO00 MODIND IMOMDOMDDDD 00000000 00MIDMomooo
experience of growing spring barley indicates that grain yields above 5.5 t/ha
can be realistically expected, the recommended rate should be increased by

10 kg N/ha for each 0.5 t/ha additional yield, up to a maximum vyield of 10 t/ha.
00 MO IO MIMDILDOoOImoInooo 0 0oo0IDImo00m M oonoooobmoo
10 kg N/ha for each 0.5 t/ha reduction in expected yield.

00 OmMONO0mioomo

For crops drilled before March, apply nitrogen at early stem extension but [
not before early April or after early May. For amounts greater than 70 kg N/ha,
apply 40 kg N/ha of the total in the seedbed except on light sand soils. 0

On these soils apply 40 kg N/ha at the 3-leaf stage but not before March.

For late-drilled crops, all the nitrogen can be applied in the seedbed except on
light sand soils where amounts greater than 70 kg N/ha should be split with
40 kg N/ha in the seedbed and the remainder by the 3-leaf stage.

O0MO0IMINOmOD MNONO0 00mom o000

000IDIDOO0ODO0IoD 00MIMOmMminmDanomoo DObInooomon 0000mm o0om
0IDOOnOOOD 00 DO MO DOMmOmInm 000D oMo0MO Mo MDIno0m mmom
wheat or triticale grown for grain; typically at early milky development (GS71;

0 MODODMODOMD MMO000ooon 0 00o0mofMDINiMIIIMOMO D MOdno 00mooo
MO MDNOD DO0ODmMO 000D mmo

IMmMOMDODMOOMOnoimMOMnoIDoomMm D0DMD0MODMIMWOD0M 00 oOaooomoon
MIIMOONOOMODmMOOnO0mo oo

Forage crop recommendations

Table 3.24 Nitrogen for winter sown forage triticale

I IS I I R T R
0MOOD000 Mo m 130 0oo 70 oo 0-30 0 0
0000 MOm 230 ooo ooo 130 oo 30 0
0 00O mMOmo 0ooo 170 ooo goo 70 0-30 0
0000 IO dm ooo 170 0ooo ooo 70 0-30 0
0000 MMIDmO mm ooo ooo nooo oo oo 0-30 0
[ (OO0 0 70 30 0-30 0
0 00MmMOm 0-30

0O MOmMONO00Omoomo

000IMIDMOODoomO DOODODOo0000MInOoO0OD 00000M@OMOON0ODMIDIDoooa
MO0IN0 00ODODMIMOmMOooCmoo 00 MO IDo0MOIm00MOMMIMINmoomo
0Imooimmnoonmo MOOm mooo

e Less than 120 kg N/ha: 000MIIMNOINO00 0 000000 0OOODOMmMmMOmO
dressing by early stem extension but not before early April

e 120kg N/ha or more: 000MNOOOINOMON MOMOM 0000 MDO0DOMOMmMoog
mid-March except where there is a low risk of take-all and shoot numbers
IDMOMmMmOOn OO CO0MDOOM 0 MO0D000 MO 0 0O0MOnmMmmooaon mooo
0 IDOD0M 000D MM D 0MMOo0ODOn00MOMO0Mmoo0n Moooo0moom

000M@OmMO00MOmomoommoOnomo00M M OMO0IMOMMIMO0M D 0MDOCmo0momon
early stem extension. Where more than 120 kg N/ha remains to be applied, half
should be applied at the start of stem extension (not before April), and half at
MO0DM DOODOD MmO ODONOINOOnm oom
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Forage crop recommendations

0 0MIMOO00O000 MMONO0 000mormoon 0000000000 O bo00ODmo0moooo 0Mo0modhm 0hooMIDMIDoooOmmoooom
Table 3.25 Nitrogen for winter sown oats and rye MOIDMODOMoOmMiMONomOnoomMINmMOIONMOO MIDODOMIM O 000000noo
D000 O DO000DMIMOIMOMOM MOODIDOMDMOnimom oD Mo0dm 0 0 MO [mom
I R R R R R RN ¢ coooomwonm s
_ 0 MO0ONDO0MOmMOIMOmmMOOOmooD oOMmMmD DOD00MOODOmOo 00 M
wholecrop silages. It is difficult to provide recommendations for the range of
oom 0MooIooODMIN MO mOoD0 MO0 DOD O 0 0UHInD M D00 Moob0DIM M M0 0 Mmoo
OMOOOo00 MO 0o ooo oo 0oooo oooo 0 0 of each crop within the mix and use the relevant tables, alongside knowledge [

of SNS Index, to produce an appropriate recommendation.

0 IMMO0T MO0 m ooo ooo 130 ooo 70 oooo 0

e, 000 70 00O 0 0 D0MOMOMOMOMDMDO 0IDIDIO0D (DOD000 00000 O00ID 0000000MOmm
lupins) do not require any nitrogen but will benefit from sulphur, phosphate,
0 00mom 0ooo 00MO0MO0M 00000M0 MOADOD0MOMDmO 0M0DOmommmom
fod 0 DOMOOmMOINOMIN0M0O0M00 OMmEmoon
0ImoOn000mom ooo 70 oooo - Oood g 0 Table 3.26 Nitrogen for spring sown oats, rye and triticale
OMDMOOD MOMIDOOD 000 ooo oo oo 30 0ooo
] SN Index
0 MO0MMOm oo 30 0000
| Jof1 2|3 |a]s |6
0 00MmmO ooon
I o
0 MOMONO0nOoma 0MOMO00 Mo oo 00 30  0-30 0 0 0
gooooii@odibh DN IMOoodoo0oo 0odooomMmmOomMmOoo0mMmon OO (o
JOD0MOMOo0 MO MIDmMODMIMITmO00MOImoODImo MOomm mooa 0 MmO O m oo ooo 70 og 0-30 0 0
e Less than 100 kg N/ha: 000MIDOMIMOMD MO0MOMOMOODmmO 0 0 MO0MmMOIom oo 0-30 O 0

extension, but not before late March

e 100 kg N/ha or more: D0MMIMNOMIMOOMOM MDMOMOM MOONM MDO0mMomo
early-March and: [
OImmnoono 0mmOmMImoo00nanoodDo0Moo0Mom MOodooomo L man o0 oom om
early stem extension, but not before late March[
IO ID0 0MMOMIMmoo0IIMO0MOM MOMOD 0MINOimMO0MOnIm 0m
dressings, half at early stem extension (not before late March), and half [
0 0Omoodmm 0 0000ammo

00000 mm 1]
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0O 00MOMOmMOMOmINmMO00000MmMO00Mmomon
Table 3.27 Phosphate and potash for all wholecrop cereals

P or K Index

O0000MODNmMmMmMOOmmO mao

0000000mo ooo oo oo 1] 1]

00moon ooo ooo ooo ooo g

The amounts of phosphate and potash are appropriate to the fresh weight yield shown. Table 3.2
can be used to calculate offtake if wholecrop yields are known to be different, for example a spring-
000 DMOTNImWOmoamo mog

At Index 2, phosphate and potash can be applied when convenient during the year but, at Index
MO0 MImODmO00MmMOmO0IMOMO0M 0Mo0OD MANDmMoo0 000 MO0 MO0 MO0 00DODmMOm Moonod
O000DODODOMOONO0m 0MINODmMO0MOMOIMONIMO00MINEMOMOCMOWO00 MO mo

Forage crop recommendations

0 00MOMOmMOMOmINm 00000mo

At Mg Index 0, magnesium fertiliser should be applied every 3—-4 years at 50 to
000mMmom 00 Mmoo

0D 00M0MOD0MOMINmomoon

0 0IDINOMOMIINO0M MO0 00000mMOmOur. Use Table 3.28 to al00000DOONOM
of deficiency. Where deficiency has been recognised or is expected, apply
00000mMOMOm D ,MOMIomO0MmO0 MmO MmO mO00nmo 000D oM mamoo
start of stem extension.

Table 3.28 Sulphur deficiency risk

Winter rainfall (Nov-Feb)
High
(>375 mm)

0000 DMO0MO0MOMmD ooo 0mo

Soil texture Low Medium
(<175 mm) (175-375 mm)

o0ooo 0mao

Clay, fine silty or peaty aoo omo

Example 3.6

Wholecrop winter wheat is to be sown on land at P and K Index 0. The crop
is expected to yield 30 t FW/ha.

Offtake for a wholecrop cereal is 1.8 kg P [ IIDOOMMD O/t (Table 3.2). The
recommendations at Index 0 would be 114 kg P,[ TI0OMOOMOOMOM 0 MO
Both these values are arrived at by (expected yield, ie 30 x offtake) + 60 to
build up the soil Index over 10-15 years (Table 1.6, Section 1).
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Swedes, turnips, fodder beet, rape and kale

Table 3.29 Nitrogen, phosphUMMOOMOMOOINMOMOOMD D000D MMM O00m
0000mnoomoomom

SNS, P or K Index

| SNsPorKindex
| o1 ]2]3]4]s |6
]

kg/ha

0000000 0000000000 0 M 000000 000 0 MOmmo o

0 D000 ooo oo oo oo 00oo O 0

0000000m0 0oo 75 oo 0 i O i
000ODm

00mMooo 000 000 gogopog OO i O i

0000000 000D 00D O Mmoo

0 MOOooo 130 000 000 00 oo 0000 0

0000000mo 0oo oo oo 0 O 0 0
340 (2-)

00000 ooo 370 3Yp (24 0000 0 0 0

00MO00D00000 000000 MO0 MO0 DoiNmoooo

0 MDooo ooo®  ooe 00 oo 00oo 0 0

0000000m0 oo il oo O 0 O 0
00ODm

00mMooo 0oo e i 0 0

0 0MODMO000

0 MOOooo 130 00O 000 00 oo 0000 O

0000000mo oo oo oo 0 O 0 0
0000nm

00mMooo 0oo 170 75y 70 O 0 i

Forage crop recommendations

0000000MmOOmomon

Phosphate and potash need only be applied to the seedbed at Index 0 or 1. In
Omoom 0MIDOMMINODo 0000 MO0mo 00000 O0MO0 D00 000 00moon
the tops are also carted off, potash applications may need to be increased by
O0Dmoomomoo

0 00000mA0 0

0 0I0MmMooomooonn0mMmOiMO0MOMoDMDOnOno0Io MOmoan 00000mao o
fertiliser is only justified at soil Index 0, where 50 to 100 kg MgO /ha should be
applied every three or four years. The exception is fodder beet which should
be treated as sugar beet with a Mg recommendation at Index 1 MOO00DO0D0M
0 MOmImmoooT

ooomo m

For fodder beet, sodium is recommended on all soils except Fen silts and
000MOn 00MmMODmMOMOMAOD0ONDID MO O0mMmOm 0,0 O OO O O 0 00 i O m
MDO0MO ONODo00 0 00000MO0N0On00moOmomo00M0MO0MOMO0mom 0 Moo

oomoo
UMIMNOIMOOmMOONDM 00mMOmMoooo0OD 0MDO0 M DOODD0MOIMDDDO0MDIDOmO0Mmo
0000000 OmMO0DOnOnomom

00moom
00Momomo , is needed on soils at risk of deficiency (Table 3.28).

O00MOIOOmOooomon

¢ Tables contain the total nutrient required — remember to deduct
nutrients applied as organic materials M OOONOMON MO0 OOOOMO

Recommendations are based on typical yields. Adjustments can be made for higher or lower yields by estimating crop offtake using Table 3.2.
00000000 0 0000O0000DODMO00MDI0MDIDOO00 MODOODMDOM 000M0MDIDDIDO0ID0OD00 00N M MOCMO0ID 0000000000 O 0000000000 D MO0ID0 0000 0000M INmo0mInmmoo
a. Forage rape and stubble turnips, apply no more than 75 kg N/ha at Index 0 or 1. Further reductions may be made if the soil is moist and has been cultivated.

M 000MOmo000Mmonag
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Forage crop recommendations

Ryegrass grown for seed 0 mooo

N — 0 uliplmjuammnmn;m]mnmnmm Dfnmumumru]mnnnnnln uuminulmnmmmmnmunnmmumﬁnbum

Phosphate and potash can be applied at any convenient time except at Index to field characteristics or use of a growth regulator. A lower nitrogen rate will be

0MO0mED 000000m MONm0m000m DOm0 DM Moo omOoomomoomoom D00 DOHIMININHOND INHDID00OMID N OI0mOID MOMDDOD 00momo0onod
MONOMON000MmO0MOMO0INOD 00Mm0 DoMNMoODONOmMmmo 00

Table 3.30 Nitrogen phosphate and potash for ryegrass grown for seed
000000MOIMOODOIDMIDIDOO0ODNO0INE 00000 MIMOmMootmoo 00O M obao

SNS, P or K Index 00MO0MOMININmMoD DI O0OMODoIDINE MOMD MOooo

higher * 100 kg N/ha or more:[I 10 MIOMOT MOMNDOIND [T 0MO0MO0IN00
kg N/ha 000000 M 000 O M O O 00 (OO0 0 0
0 00MIIDOODOIN0INo0MO0Mo000 I0 M O Mo DODmO M0MOmmo0mmom

0 moooo
I00MIMOmMOm Moam 0 D0MIMIMODIO MoOmommoommoo
0MOOnNOo0mom ooo noo oo oooo a 0 a
[IIMO0M MOMIOm ooo aoo oo nooo 0 a
Example 3.7
0 OO oa 0ooo 0 a ) )
Fodder beet is to be sown on land at P and K Index 1. The crop is expected
0 00O 0ooo to yield 85 t/ha (roots lifted).
———— Ox Od 30 O 0 O 0 Offtake for fodder beet is 0.7 kg P,0 IIMOOMDD O/t (Table 3.2). The
O00Dm recommendations at Index 1 would be 90 kg P 1 /ha and 370 kg K [ [0
nomaoo uog ooo 0ommoo 0 . 0 . Both these values are arrived at by (expected yield, ie 85 x offtake) + 30 to
build up the soil Index over 10-15 years (Table 1.6, Section 1).
0000000 O0MMNM 0000 MO0MN000 000 MO0 D O O 00 00Mm o0 0 000 MO0 DM Moo m

0 D00ODCCmMODO000MmOoMmOmooOnaooomon
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Conversion tables

Conversion tables 0 OOODmMmO 000
o oummom oo T o
0ID000mOm 0MONO0mom po 10 uttiply by .

MgO to Mg Multiply by 0.603
000MmOmom O0MOInmOm

00 A0mm 0 DI Ommoon
OmoOmooom OmONOOmo 3 )

000 to Na Multiply by 0.742
Homo HHDE0ED Salt to N Multiply by 0.393
0 ° 000MOmoon alttoNa uitiply by ©.
0 *m0m O0MOMDO0mOm

0M0m °m 00 MMMOO0Momon Further information
gmom 0Momm 0 0000MIIOMOMOmm Mo

O00M0DMOO00MMINOONOMMOMO00 0MOmMmOmmm

Note: a ‘unit’ is 1% of 1 hundredweight, or 1.12Ibs.

0 OO0 00 0000

OO0 OO OTmnon
Bg]éﬂuﬂntzllﬂnlﬂmﬂ]mﬂmm BBDDDID];SDD]DDDD]D 000000000 M MODMIMmmem @ Multiply by specific gravity (w/v basis)
0MmOommon 0MDOoOmono
0anopm ommo
0MmODmommopm 0mm 3
0MODMDmOpmomm  00mM °mo
Omom 0mmo

0O 00Mmmomao

0D 0 0 OMDIMmOmmoo
0IDm 0 m 0 MDD Ommoo
0 0ODm 00 M 0 0D Ommoo
0ODmo o 0 OMDMDOmDoo
0 000 0,0 Multiply by 1.348
0 DOD MO 0 DD MDOmmo0
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http://cereals.ahdb.org.uk/tools/agronomy-calculators

Analysis of fertilisers and liming materials

0000 0MOIDMONMO MmO MIDDO00 MO DM O0mMDMOL Moo 0MImMoo0moo
000 00000MIMINOO 000D0MOD DOMOImODIOmomomo0mooD Mooooo

physical forms of nutrient sources, as well as growing conditions, can influence

the effectiveness of fertilisers. A FACTS Qualified Adviser can give advice on
appropriate forms for different soil and crop conditions.

The reactivity, or fineness of grinding, of liming materials determines their

o000 mMmunoomonn 00 DO0MIDOMD 000ODOND OmMo00000DmOmm MO0M 0mmmoo

INMO0IDmmOmomon

0 I 000D OOMDOom

Ammonium nitrate

Liquid nitrogen solutions

00O MO 0 00mMo MIMmOon 00 0
00 0 000 Momoomm

0mom

Urea + Urease Inhibitor:

Urea + Nitrification Inhibitor:
00MmMO MOomm

00000000 ONOTmnom
0M0Mmo00Mo0o0boMOn 0am

00D mmO00MO00000mMOnA 0 mm

00 0 00MO MEo0000Mman 00 am

0 000mMO 0 DO0mO Mo0o000maon 0o om
Rock phosphate (eg Gafsa)

00000 OMMOOooomoo
33.5-34.5% N

18-30% N (w/w)

aooooo m

000 M ODDo Mo,

aoo m

46% N + NBPT

46% N + DCD

000 MOnoo moa

000000 @0, typically 30% SO,
000000 @0,

000 MODOD M0,

000 MODO0 m 0,

27-33% P,

Analysis of fertilisers and liming materials

000000 000000 NO00O00mMO OO0

0 0OnMmMOnomooon b oam
00MO0MIMOINOMODOn 0 00m
Potassium nitrate

0 0

0

0 0mmomo

0MOnMoom 00000MO MomMO0mam
0 0MmMoom 000000Iom

Epsom salts (magnesium sulphate)
0 00mOM0 MIDO

000 00N Omonam

00 0 00m- momoomm

Epsom salts (magnesium sulphate)
0o DOMIDomooan

0

0 00mEmMmoo000 ODOMmMO Mo bomaom
O00MO0MOOnDm 0Mo0mo0mm

O MO0 0MOmmom

0 MO00MODMINOD 0o0moom
0 00000mMOOm bOomoom
Hydrated lime

00O 0m

Sugar beet lime

000 m 0

000 M 0 oo Mo,

13% N, 45% K [

000 M0 000 [ 00 000 0,0 00
000 mo,

0 [ 00 MO0 [ 0 W00 Momm
32% Na [l

000 M 000000 MO,
DO0MOMmO0 M 00

16% MgO, 33% SO,

000 MO0

000 M ODoo mo,

16% MgO, 33% SO,
O00MOmmOoOo000 Mo m O
mooooo mo

000 Mo,

0 I 00 MO0 Mo ,ano0 m 0 0m
6% MgO, 17% CaO.

0 000OODMOmOmoom oo

0oooo

000000n00amon m oo

c.70

omo

22-32 + typically 7-10 kg P,0 I
5-7 kg MgO, 3-5 kg SO,INN00
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Glossary

(0 (I I 3 C0 0 O ETT0 1 T
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000000 MmMoom o0 m
0
O
O

00 MIDMDWDOmOODo0imO0Do000MmO0M MmO m
0 0 D0MmMIIIMON IMmMDmMO0 N 00m0 Mo Mommo mom
an effective source of that nutrient for the crop.

0MOMOImOCOno DO IDOOM I DM DImmOOnm
00MMDOOODO0mMmMmOom 0 MmO 0mm

000 0 D0MIMODOdDomo0MOnom 0Dmooommm
MOD000O00NOOINm O00Om Dm0 Do MO Mo IO m
or organic manure. For example, 6 kg N/t often is
00000nOoOModnoMmImoo0mo0modnanm 0ooma

0DDOIo0 0MOn DOpIDInom oMo IMmomobmom
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Glossary

UK national certification scheme for advisers on
OMOIMOOmOmO0moImoon 000000 oodim

0 00 00OMOoooo DoOMmOoooomD Mmoo 00 o
Qualified Adviser has a certificate and an identity
namo

Livestock excreta that is mixed with straw bedding
0 IDONMDOIDO0MOMOOO00ONmMIMNO00M Mooom
0o 0mom

000 DODMOMMO IDImoo

000 DOOMIDIMIDNm 0mMoMOMnoMDmm 0
0MO0mODOnm MO0 MO 000D N0 M 00Dmom
very finely divided particles in suspension
M000000monm

U000MOM 0DMOODDmMoDDmMOnomMotommm O
Moo Mo0OnmaOnmoomoboman

00D ODMININ D00 00000 MO 000D
O000MOODDmMOobLobmibMiMUo0mMOD DM mmo

0MO000MOm DMOMOMO MM DOODIDmO00mMOM I mm
0MOmoiMIDMOne boo0mo IDoMo DM Mmboom
0 0NN O00mMOMOm o000

Temporary grass, usually ploughed up one to five
0000Onoo0 0Om 0DOmo00DOnonon moo

00 0000ODODmMODOMOm 0oMofmoboiodnaooooom
00IDODOmMO00MOIN O D0 0N0mM 00000 Mmomom
to a higher specified value (often 6.5 for arable
0M00mD 00MOmMOMm Mo0mMomOmo MM IOOnooman
MMIDOMOD Mommo o
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0mOnmOoom oooma

s [ e o |

0 DO M 0D mmnom

Dung and urine excreted by livestock or a mixture
of litter, dung and urine excreted by livestock,
000OODMMO0000OMMOLDMOD M 0Womooom 0
000 IDMIMD 00D IT 00 000mom 0
0000MMOM 000MOMO0MMO0MOINODDOnOmonm
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0 000mm

0 MMO00Imoom
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0000DOODO0OmO00nooo0000MIMONO0mo0amom
amount removed from a field at harvest (including
MOINmMmO0mMOND MDo00MOnoom ono 0o00m

0 MDO00OODOD0000MOMDO0MOmMOCmE mhoabmm
000000ONODmMONOMONMOmO 000MMOmmooo

00000 ImOmOMmm 000MommOm0mOOn o 00O
0MO000OmOmoo0mooobo0nooMMonmofnoom oo o
products (solid or fluid), organo-mineral fertilisers,
MO0MO00000MOdDmO00no0O0MmODIom DO00MmMO0m
I MO DOOMmAOnOODO00MmMmMOOmomo

000Mmobomonm Do0DMmMbom MO0mm ooomo

00MOINO00OIMO 00N 0000000000 DmMO00o00 o
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0 MDODMDDMOD 00000 M0MOmO MDNODooomom
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0000000 000m

Offtake [
0

0 MO0m
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Glossary

0 MMoooOmmo 0 00mo o 0 0000 ammom o 1
[0 0o

0 MNOMIDMLO000 DMODMO0MID 00D DOm0 mIm
OIOIMOIMOMDDOIND DO MO0 Do Mmoo mm
M 0o

Percentage calcium oxide (CaO) equivalent in a

0 0MONONOOMOMODM DOONI MDmMO00nmmmom
00MOMONO0 M mDoo0On0mon 0mMo0O0mmOmomom
as 52 kg of pure CaO. NV is determined by a

00D DONOm

0 MO0MO0mMOomomom DODMOmMOmOMOMMOMIDO m
00ODOID IO MmN OO om

00 DO0ODODMOMNOON0 MmN O0OnID DM O0mMo0mo m
IMOOmOmOmOMIDo MO0 0MOINO0M MMO0O00 0o0om
from the field. Usually applied to phosphate and
0omono

0 000000DO00MONO0IDO MM D Mo oMM moom
00DIMMO00MD DOODODDO0MO00MOm mooam
involving extraction with sodium bicarbonate
00MONOMODD MIMOIDOOM 0D 0MO00mMO0DOnanom
000MODO0 DMEmMO0M 0OD0MODMb0 MO0 momonmm
for the Soil Index for P.

44 Return to Contents

38



0 MO0mm 000m
0

0

00 [ 000 0 0 [

0

g
g

(0 O 03 [0 O Y 3 1

0000MMm 0o0ma

oooom

0

0momo

000mooo
g

0 O 0 0O000m MO0 000
0

000MOmMOMIMoIIDIDoO00 MO0 MO IMmoomooom
000 DM INMOODONMImOMODOOmoomoom 0
0 000moo

00IDDOMIIIMOM 000MOD Mo0mMo0 MmMoomm
0 0ODMMIDmN 0000 moo D0MODo0 DOm o0
MIDIDDOO D MIMDOM 000Mo MODMOD MIDoomm
0 0ODm
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Excreta produced by poultry, including bedding
material that is mixed with excreta, but excluding
0000M DOOMOD MDMODO0MINEOMDE MM O00m
content of 30% or less.

000 MOMIDOMDmMOODMOMNO0mMMmom o o

00D MWOMIDOMDmMEODIDOMDOLO0Mmom O oD
0o DMOmnoooo

Excreta of livestock (other than poultry), including
any bedding, rainwater and washings mixed

0 DD 0MOMOCmMOombo 000MmODmoo0Mmoomom
0O Oom oM oOn 0 Mmoo oM MmO Mo O
also defined as slurry.

Soil Nitrogen Supply expressed in seven bands or
MOMOOONO00MOD00MmOm M0MINo00Onmom Mmoo

0 00000000NOMONOOMNOMINID MO0 00hom 0
00 MO0MOMOO00MMO0MONDID 0Mo0oan
expressed in bands or Indices.
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Glossary
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Description based on soil texture, depth, chalk
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Using the Nutrient Management Guide (RB209)
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RB209 was first published in 1973 and was the first comprehensive set of
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Further information
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and recommendations from the guide, it is practical for use in the field.

Always consider your local conditions and consult
a FACTS Qualified Adviser if necessary.

Using the Nutrient Management Guide (RB209)
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Summary of the main changes from the previous edition / Checklist for decision making

Summary of main changes from previous edition
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f. Recommendations for sunflower have been included.

0D O0MODNON DOMOOD0MOMOmMO00MO0D0OnOMOCOM MM M Mmmo0mom
00MmMO oM 0O0OMON MO0 D0MOdDOMO0mommOm om0 d0MOmom Mmoo
could be made, not 60 kg N/ha as published in May 2017.

h. Figures on the effect of economic changes on nitrogen rates for oilseed
rape have been updated (page 40, Table 4.27).

Checklist For decision making

Individual decisions for fertiliser use must be made separately for every field.
Where more than one crop is grown in a field, these areas must be considered
MO o0

1. Confirm the crop to be grown and the intended market. Identify any crop
000MDIN00MN0 00MOIDODMD 0MOOmoOnom oM o0000MONmmomoan mmm
sown is defined as sown before 1 February and spring sown as in February
OODaom

2. ldentify the dominant soil type in the cropped area
0

3. Assess soil structure and take action to remove soil compaction if
00000000 00ODOMMOIDOMMDODIDOOnNONMOMmMO DMO0ID00MMOnmoo0m
nutrient use efficiency.

Further information
00MOMO M
O000MMMMMOMO00 0o 0 0O M OO 0 O 00 O

0000 MMMIMONmo00Momon
ahdb.org.uk/knowledge-library/field-drainage-guide

4. Carry out soil analysis for pH, P, K and Mg every 3-5 years (page 19). Target
00MO0ODM DMMDODDOMOMOIDDOnoommo

¢ Soil pH 6.5 (5.8 on peat soils)
¢ Soil P Index 2

¢ Soil K lower Index 2 (2-)

¢ Soil Mg Index 2
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5. ldentify the Soil Nitrogen Supply (SNS) Index of the field, either by using the
Field Assessment Method (page 6) or the Measurement Method (page 13).
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7. Decide on the strategy for phosphate and potash use. This will be building
up, maintaining or running down the soil Index
I Allow for any surplus or deficit of
0000000MIMIDOME0MODINED DM MOM oMM D LOD D00 Mmanoa

00 0MOmmMOOOmo 0000DOD000000MMO0MOmMO0ON0 00000nID0Momoomon
0D0moo0mmoDimmomMmoMmMo Mmoo TN IMOIDO0MONODOmo 00000m
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current Index. Remember that some of these nutrients will also be removed
Mmoo o

OI0 CmMOoOD0ODOModn oomomoOno0no0MM0 DM OIDO00mMOMDoOm 0omomoaooo
optimum timings for fertiliser application, then find the best match for these
O00mOoOm oo OmomMmOooOno MO Mmoo mo

O0m 0o0DInoMmOmIMmMOmo o MO0 0D M0 MO0 MDImmoo0m 0Mmimmoa
O00MO0mOo0Imo0oOnm OO Mmoo
0
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Calculating Soil Nitrogen Supply
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The Soil Nitrogen Supply (SNS) system assigns an Index of 0 to 6 to indicate
the likely extent of this background nitrogen supply (Table 4.6). The Index
MDOO0ODIDOODODD 0 00000DN0IDO0MOIDMOMOODDomD 000ODODmmDoooaonon

0 000D IDIInOMD 000MIDOIDOMOD 0ModDomin iMoo no MOoMmm 00mo
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The SNS Index for each field can be estimated either by the Field Assessment
0 0MD0MOMOODO0M0MODC MDO00h DOMO0MDICMIOMOD M MOOIm Do
O00DO0N0m 0O0OMD D000 0MO0OD0DMIMO00mM DOOOMD DOMmMAn 00D mOmm

0 IMO0oOno 00 MOmoan 0OOMODIMO00MIDODDOD DOm0 dDMNOOD 0mm
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Field Assessment Method

000D oooooo 0000 0Mo0mMmooimidnoomoo0DoID D DM O000n00n [
00000 DMODODOMODMIMDIO MDD MO0MDOLII boDMOMoDmODMDI0DOMmooanm
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There are five essential steps to follow to identify the appropriate SNS Index:

Step 1. Identify the soil type for the field

0 MOIDNN 000NN 000 MomO0mmo

Step 3. Select the rainfall range for the field

0 M0 IIDO0DOINONDOOMIMO000 0 000 000MOMO 0D 0mMO00 M0 0nmooom
O0IOMNON 000MO0MO00000MmMO0O00M 00MONOD0mo oomooo
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Calculating Soil Nitrogen Supply

In detail, these steps are: : ; YES _
Is soil mainly peat? »> [00MmMOm
Step 1. Identify soil type for the field
Careful identification of the soil type in each field is very important. The whole NO
soil profile should be assessed to one metre depth for arable crops. Where
MDOMOMDOINOIDo0 MM O00ONID M O0mMO0MO MO0 M MID0MOMDomommo00mom Is soil dark and stains YES -
occupies the largest part of the field. fingers black or grey? > [ I00Dmom
The soil type can be identified using Figure 4.1 which categorises soils on their NO l
O0MMOID MO0 0MmMODIDMID MOMINOmO00ONO00ODImINomoOnomoodnoomaon
O000000MOMOMO0MmMIMOD 0D IMMOO00OODO0MOMD M O0MID 0ODOD00MOOn 0000 s crarll v e
O00MmOOmooMOMImMmMO0mono0 d0mMo0 MO0 oMM Inomomoooon I OOMO0mODmOmmooD
of this guide) or peaty (more than 20% organic matter). If necessary, seek [MO0MOMOMmO00 Moo YES e
0MmMOOmooMmO0MOmMOmomo0Moo0000 DOMONO 00 00000O0Mm Mo0o00Dmon 0 0MOOMM M0Mmomo O
0oodmommoooa of the soil surface?
NO
00000 OmMOD0MDom YES  Issubsoil(>40cm  YES
rough and gritty? > [I0Diooomm  — > 0W00noo0mom
sandstone based?
NO
NO
0000 0MONomoom YES Is soil silty to YES
OMIDODD 0O0Mmooo > (0000 MO0mWmo — > 0 0000MDaom
buttery)? more?
|
NO > [ D00 MO
wo !
0000 OMOMomooo
MIMOONMMIDOnooon YES Is subsoil (>40 cm YES

O0MDIDOM D0mooo > depth) clay based? > 0000Mmo00mom

like plasticine?

IMDDIIDDIMDOMODImoooooo ooo
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clayey soils normally need artificial field drainage.
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depth. These can be distinguished by darker colouring that stains the fingers black
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Calculating Soil Nitrogen Supply
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0 M0 MmN 00 Mnm MOomOo0mmo
Usually, this is straightforward but sometimes clarification may be needed:
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cauliflower where significant amounts of crop debris are returned to the soil,
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The appropriate rainfall category should be identified, based on either annual
rainfall or excess winter rainfall. Ideally, an estimate of excess winter rainfall
MIDOOIDOMODO000IDIDIDMDO0MIDMDOIDDIDImO00Mm oM 0MhMIMD DM Mmoo
1 A [y R W[ W[
0 MDIOmDID 0O MomMobMOfMo0DIDO0M M OCO0 N MO Mo OO m m mm
Oomoomm

There are three SNS Index tables representing ‘low rainfall’ (@annual rainfall less
Mo0mMmoom 0 IhImooanoomoom 0 Moo0o0m MIDOMTD MM 000 WO i I i
(between 600-700 mm annual rainfall, or 150-250 mm excess winter rainfall),
and ‘high rainfall’ areas (over 700 mm annual rainfall, over 250 mm excess

0 (0 O 0 (0 (D

Further information
O000MDOMotmooooom MDD 0MDmDo O0D0MInroimidoodnooooo

00MO0MMOO00MMmIAOmao o

Calculating Soil Nitrogen Supply

[ oy =
s

4+

- H#'F
IMIMDMIDDI0O00M MDMODM MmO 0 0

0 M0mMOmO00 MO0 M OMmMO00D 0 00oooo

Tables 4.2 (low rainfall), 4.3 (moderate rainfall) and 4.4 (high rainfall) should be
used where the field has not been in grass within the past three years. Select
one of these tables according to rainfall for the field. Take account of the
MO0 DOIDIDDODO mom

Higher than typical Indices can occur where there has been a history of
0MO0moDMmooooOno0noOmnoomMm O mo0mm bo0MoODoom 0bobmo oo
Method is recommended in these situations (page 13).

If grass has been grown in the previous three years, also look at Table 4.5.
Select the higher of the Index levels based on the last crop grown (from Table
4.2, 4.3 or 4.4) and on the grass history (from Table 4.5).
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Table 4.2. Soil Nitrogen Supply (SNS) Indices for low rainfall (500-600 mm
O00D0MmmMImMmMmOODmO0m 0 MOo0000M MOIDMmMIINMm 0000 MO0 0Onodnmon

Calculating Soil Nitrogen Supply

Table 4.3. Soil Nitrogen Supply (SNS) Indices for moderate rainfall (600-700 mm0Q
O00000MDIMIMmMMNODo00000M 0 MO0DO0M MIDOIDmMDIMDmM 0000 MDODoimoammoa

omoao omoo
Soil type Soil type
0 00moa 0 00mo O
Previous DDDDSDDEISD]HJD OO0mmmm Previous DDSEIHDESWD OOMmm
crop OODO00mO o O00mmo 0o 0000 | DODOMOO| OmMoomo crop 0OO00mo o 000mmo o 0000 | OODOMIOD| OMWoommo oooo
00mo  |{0MECOmOm 0om 0o 000mO  |0MO0OMmMOm 0omo 0omn 0omn
O0mmoom O0Mmmoam
0o0o0moo ST 000o0moo QLR
0o0oomea 0ocoomoo
Beans a0 a 3 S Beans 0 0 0 &
Cereals O a 0 0 Cereals 0 0 a0 a
Forage crops 0 0 0 0 Forage crops 0 0 0 0
(cut) (cut)
Oilseed rape a0 a 8 3 Oilseed rape 0 0 a0 a
Peas 0 0 3 B 0Momoa 0Immooo Peas 0 0 0 8 0omoo [IDmooo
mmoaoo Mmoom nmoaoo Mmoaom
Potatoes a a 3 © Index 3, 4,0 Index 4,50 Potatoes 0 a0 a 0 Index 3, 4,0 Index 4,510
0MOnm 0anam 0mMaOomm 0anm
Sugar beet 0 0 0 ] 0000000 0000000 Sugar beet a g 0 ] 0000000 0000000
OMmooooo  0OmMO0O00O0 0MooOo0 Dmooooo
Uncropped 0 0 3 3 Qualified Qualified Uncropped 0 0 0 0 Qualified Qualified
land 000mom 000mom land 0 00MmOm 000mMmOm
Vegetables Vegetables
(low N)’ a 0 0 a (low N)’ 1] a a0 0
Vegetables T m Vegetables
(medium N)’ . s & & (medium N)° . . s s
Vegetables n T 1 Vegetables
(high N’ g 0 0 ] (high N)’ 1] 3 0 0

a. Index may need to be increased by up to 1 where significantly larger amounts of leafy residues
IDNO0MOMDOINOOM MOMOm 0OMIDDMOINMNOODODMIMDOIDNO0 DOIN0ODON D 0 M Domod

000mMmoOmmo

00 DMODDDomo
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Calculating Soil Nitrogen Supply

Table 4.4. Soil Nitrogen Supply (SNS) Indices for high rainfall (over 700 mm
O0000MMmmMImMmM oD o0On0om 0 MOo0O00mM MMM DIDm 0000 MO0n0dno0nm oo

Table 4.5. Soil Nitrogen Supply (SNS) Indices following ploughing out of grass leys

omoo
Light sands or shallow soils over sandstone - all rainfall areas Year1 Year2 Year3
Soil type 0MMO0M IINIIN OMDOMMO000MID00MMDO MDD I00m 000m
000MODmoCOma m 0 0 0
0 00ma o 0O0MODOmWOOODMOD 0Mmom
. 0moo 3-5 year leys, low N, 1 or more cuts
Previous oo00mOmn O0Mmmm
crop O00mao o 0000M | 0000MmDO| O mMoomo 0ooo O000MOOMDOOODmMOMm Opmooo
OOUOOmWO O~y | gpogomom| — oom 00m 00 3-5 year leys, low N, grazed 0 0 0
O0mmoom 00ODO0m 3-5 year leys, high N, 1 cut then grazed
L 000oomoon 3-5 year leys, high N, grazed 3 0 g

Other medium soils and shallow soils — not over sandstone - all rainfall areas

Beans 0 O 0 ]
0[IO0M MMDDODN 0MD0MDO000MMINO0MDO N ODOmMm 000m
Cereals 0 0 0 0 000MO0MmOCOna m 0 0 0
000MODMmOCONMOD 0Mmom
3-5 year leys, low N, 1 or more cuts
Forage crops 0 0 0 0
(cut) 000MO0MDO0IDM O 00000
3-5 year leys, low N, grazed a 0 0
Oilseed rape ] ] 0 1] 3-5 year leys, high N, 1 cut then grazed
3-5 year leys, high N, grazed 3 3 0
Peas 0 0 g 0 0pmoog 0Mnmoog
Mmmooo MIDOom Deep clayey soils and deep silty soils in low rainfall areas (500-600 mm annual rainfall)
0 0 0 0 Index 3, 4,0 Index 4,50
HEELEED a1 0 MO0 (DD [ODOMDo000MINI0NNI MDD INOD 000m
000MO0MmO0mmo m 0 0 0
Sugar beet 1] 0 0 0 000000 00000am 000MO0MDOoODmMmOn 0mMmom
000000 OmMooooo 3-5 year leys, low N, 1 or more cuts
Uncropped . 0 0 0 %EE'&ED?] ‘SEE'D']‘;';D% OO0MOOMIO0IDMmAOND 0000
land 3-5 year leys, low N, grazed 3 3 0
3-5 year leys, high N, 1 cut then grazed
Vegetables
(Iosv N)b u 0 0 u 3-5 year leys, high N, grazed 0 0 3
Deep clayey soils and deep silty soils in moderate (600-700 mm annual rainfall) or high (over
Vegetables 0 0 0 0 700 mm annual rainfall) rainfall areas
(medium N)®
OO0 MMDIMON DMDOiMDO00DMAONDOMDIMMIDOIDOM 000M
000MODmOCmna m
VEEEIE 2 o 0 0 3 DO0MO0MNO0IDID ODmoD . . .
(high N) 3-5 year leys, low N, 1 or more cuts
a. Index may need to be lowered by 1 where residues incorporated in the autumn and not followed ggg”ﬂgg?&gg@o%ﬂﬁ Egljrg';%%u 3 0 0
(0 0 OO OO m 0o Dm0 3-5 year Ieys: high N, 1 cut then grazed
00 0mmDmmomo 3-5 year leys, high N, grazed a & 0
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The Indices shown in Table 4.5 assume that little or no organic manure has
been applied. Where silage fields have received the organic manures produced
O00moomoodDomobimOModnommmo0MO0On0om D00MmMO0mMOoDoMoomao

in spring, such fields should be regarded as containing nitrogen residues
O00MOMOMDDIDDOmMOIMMOMOIDmMm oD

MO0 M ODMO0moom 0Oh0mMOoMofmutoonooMIMnoomo0mMOoomom Mom o
MO DOIMDO0MOOMODDIMDODOOD M D00MDODO0ODODoOn OO 0mooman
00 0mMOm Mo Mmoo m

I MM IDMO0mMOOM 0000MO0MO0MO0D0IDO0MMOONO0MOD 0MOIDLD0Moomom 0
00INODIMmOOD MOMDOIDOCINO MDD O0DIDED 0O00MDODOODIDLODOO DMoomm
OIDmO0OHnomo DM OMImoomoo

0MOMOD 000MOOMOO0000MmMOMOm 000MOMOm o0 00mo000nmmoamomo
ooooomoo

0 000MOMOONOM I 000000 000D DMO0OMIm 0000000 MO mMO0n bmomoo
00 00DODODIMO00IDO00M UM OaDOMmm D MO0 TDID DM IDO00aDo00mmmo
000000ImInommomon

0 000MIMmMM Moo 00MOno0mOmo0DOOno0mMOnmoomm 000Momooomoonoo
made to previous crops in the rotation, increase the Index value by one or two
MO0MmMoooo0momom 000MDOD0OODO0mOdnooDmmo0 Moo 00000Mm OO0 mmoamon

e
00MOOmMOo00mom

¢ The nitrogen contribution from manures applied after harvest
of the previous crop should not be considered when deciding
the SNS Index; this contribution should be deducted from the
recommended nitrogen application rate using the information in
Section 2: Organic Materials

Calculating Soil Nitrogen Supply

IIMOO0MOMOMOM MOmO0mMmoon 0 om0 00000 MDD 000 MmMO00mo [
0MMOO0ODOmOoOImm Moo MoodIMoo0MiMODmmoimoomoMmID Onooomm
O00MMO000MINONIDOm OND 0ODm Mo Mo 00O 0 MODDO MO0 M 0MO0 00mmmo
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allowance for this long persistency of nitrogen residues but the Index level may
0000IDIMImMOMiMOmoo DD OODoOmomOmnm oomo

* Winter rainfall is low
* Where the history of vegetable cropping is longer than one year

¢ In circumstances where larger than average amounts of crop residue or
unused fertiliser are left behind (see Footnote to Table 4.2)

In rotations where vegetable crops are grown infrequently and when there is
00000DMINDOMooD 0modDOmo 0 00Momobmoanmm

Fertiliser residues from previous crop: The Index assessments assume that
IOiIDIMOODMDOmMDO MM 0IMDODID0OmImoomoo oOnooo o 0oboodmmo
of nitrogen applied as fertiliser and/or organic manures. The Index should be
MOMONOO M OMOINIUo000ID M OO0 MO0 MM 00bCMINODON M oM Mo ma
MO0MOM OIDO0IDOO0IDOmO00m OO o0noon Cdnooimodn mmoommooom
where a cover crop was sown in autumn and grew well over winter. The Index
0 00MOO0IDIMOMOmiMOimon 00 DO OO0 MIDIDoo0 DOD M 0IDO0M o oooo
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After any adjustment, the SNS Index can be used in the recommendation
momoo
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Measurement Method

00 DOOO0ODMOHDOMOnmoD MO ODNMDN 00MOIDLM L 0 dDmmOmIm M 00Dmomooo
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¢ Fields with a history of organic manure application and vegetable
rotations where the timing of residue incorporation can strongly affect
Soil Mineral Nitrogen (SMN) for the following crop

¢ Fields where long leys or permanent pasture have been recently
ploughed out (but not in the first year after ploughing out)

¢ Fields where there have been problems such as regular lodging of
cereals, very high grain protein or nitrogen contents, or previous crop
failure (for example due to drought or disease)

¢ Fields where there is significant variation in soil texture and/or large
amounts of crop residues are incorporated; nitrogen residues also can
be large following outdoor pigs

The SNS Index can be identified using the results of direct measurement of

00 0 IDIMDMD MO MIIMOOnomomo MOo0MONmMOmMmD 0M0OONm MM omo

0 00 0O I00NOMDO0MONMODIDD MoMDDOMDOtODD0hID0DImo0Lmoomom
MmO 0MOID0MDO0 DIOIDD0MOmMOOD 0DmMODOOD MhMmMo0mDImooom oom
00MO000IDODOMO 000D 000MoMominoonomo oo

00 0IDIMDMIDMOOND MOOMOODO0D0MO0MO0IND ModbODoODooomodmobmooo
MO0DDODO0MDDOMOINMOOmMD 000MDIDMOODOMO0DONOMIOmMONInm 0oommo
to high rainfall areas. In this scenario prediction of SNS using the Field
0000000 DOOD DMODODmoomoom
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first season after ploughing out long leys or permanent pasture, where net

0 IiDMunomoimimimnmimoomooidhdmooIoom 0ooomMmomo 0 m ooo
00IIIDIMOUOmmO 0mno0 00000ODOn O 0 O00 D o00M0 I DM M M 000000 00
0 MIIMOnoomoooOmooim M oM ooonimotdom o oo

Calculating Soil Nitrogen Supply

/
O00MINOMmMO00mom
¢ Do not confuse Soil Nitrogen Supply (SNS) and Soil Mineral
Nitrogen (SMN)
e SMN is the measured amount of mineral nitrogen (nitrate-N plus

ammonium-N) in the soil profile

e The Measurement Method is not suitable for organic and peaty
soils as SNS (due to mineralisation of soil organic matter) is
unpredictable

¢ SNS = an estimate of crop N (at time of sampling) + a measurement
of SMN + an estimate of subsequent N mineralisation

J
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000moooDmioD DhoMImooiInmmooD 0ODIDomo0Modnmanooo O Do00oamoo
momo
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0o00mmmo
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0MO0mMon 000MOMOmO 0000000N00N MOMONO0mMmMOmmoooo
0 MO0mMOmO0Mmm 0 Mo MMMO00MO000MON0 00mnooo
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In detail these four steps are:

0MO0mMon 0000MmMOm0 MOMOD MMoo00mno oo
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¢ |n most situations, sampling in late winter or early spring before
nitrogen fertiliser is applied gives slightly better predictions of SNS than
sampling in the autumn, because overwinter leaching is accounted for,
especially in high rainfall areas or on shallow or light sand soils. On soils
less prone to leaching, sampling in autumn or early spring is equally
effective

¢ Avoid sampling within two to three months after application of nitrogen
fertiliser or organic manures, or within a month after sowing

¢ Areas of land known to differ in some important respects (eg soil type,
previous cropping, manure or nitrogen fertiliser application) should be
sampled separately

¢ Do not sample unrepresentative areas, such as ex-manure heaps or
headlands

¢ Avoid collecting and sending samples immediately before the weekend
or a public holiday

e Samples must be taken to be representative of the area sampled. A
minimum of 10-15 soil cores should be taken following a ‘W’ pattern
across each field/area to be sampled

¢ In larger fields (10-20 ha), increase the number of cores to 15-20 unless
the soil type is not uniform, in which case more than one sample should
be taken. This can be done by dividing the field into smaller blocks from
each of which 10-15 soil cores are taken

e Each position should be sampled at three depths in the spring:
0-30 cm, 30-60 cm and 60-90 cm. Sampling to 60 cm is adequate in
the autumn

Calculating Soil Nitrogen Supply

e Samples from each depth should be bulked to form a representative
sample of that depth. If the bulk sample is too big, take a representative
subsample to send to the laboratory; do not stir the sample excessively

e Use appropriate packaging (normally available from the laboratory) and
label samples clearly, providing as much information about the field and
crop as possible

e Samples should be analysed within three days of sampling. Samples
must be kept cool (2-4°C) but not frozen during storage or transport

It is important to avoid cross-contamination of samples from different
000MDOD OMOMM 0oDO0MO0Mm 0ONOnDomMO00D0MO0DONMIND DO bOOmma
satisfactory and efficient method but care must be taken to avoid excessive
soil compaction and contamination between soil layers. If each depth layer is
IDImMO0 DMOODOMDO0IIDOmMOo0IDmMOODOMmIDDmo MOIDDL00MOD0Mmooomo
00MOo0m DOMODOmONDOINMO DMOINO0o0 oD MOMOOmEImoOoD bOonommoo
000 DIDOmMO0MOnomoboog
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000 0OMODDDmMOMoDmit0IDODIMDMmM Moomo 0 000 M 0D 0hmanomooomao
M O MOMO00M M oMo oO0MO MM MO M OMDomMOd D mOo00DHn oM MM 0ma
density of the soil, then summed to give a value for the whole soil profile. For
the majority of mineral soils a ‘standard’ bulk density of 1.33 g/ml can be used
and the calculation can be simplified to:

00 0OD0M MO0 M 0 M0MmMOImOboo0momMmo O0o00n [0
SMN (kg N/ha) = mg N/kg x 4 (for each 30 cm layer of soil)
00 0ON0mM Mool M 0 MOMmMOImOmoo0mMmomMmo O0o00m [oo
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In oilseed rape, the crop contains around 50 kg N/ha for every unit of Green
Area Index (GAI, Table 4.7). For larger canopies (GAI of 2 or more) the crop
may contain closer to 40 kg N/ha per unit of GAI. Use Figure 4.3 as a guide for
estimating GAI.

Table 4.7 Estimating oilseed rape crop N using GAl

crop

om oo
am oo
om oooooo

Calculating Soil Nitrogen Supply

GAl 1.6

Figure 4.3 Estimating the GAIl of an oilseed rape crop
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dwarf varieties and should not be used on crops that have been flattened by
aoooo
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Crop height (cm) Crop nitrogen content (kg N/ha)
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and Wales or <10% in Scotland and Northern Ireland), the amount of net
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average or where there has been a history of regular manure applications. In
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Add any adjustment for net mineralisable nitrogen to the total of SMN and
nitrogen in the crop to give SNS.

Calculating Soil Nitrogen Supply

0 MO IONNO0MOONOmO 00mnooo0
Table 4.9 Soil Nitrogen Supply (SNS) Indices

E TN [T
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O00momo 0 oOo0Mo DoMmMo0mMmOoMoon 0MmMo 0mMo0mo 0o 0 @ 0000mo boma
000Mo00moOn 0MmMo 0D 0MO0MIDDOD MO0mMD 00D D DIno0ODooMOmom Mo
00MO 0 IMOOn DOOOnoOODO0 D Imoo0m MOODiMiMomOIDom MiMo0Moiwooo

Unless high SNS results (>160 kg N/ha) are confidently expected, they should
also be treated with caution. If SNS estimates indicate that large changes (either
MOMODOOMODODMODOoOI MmO 00D MDD MM IMo Do DM o LMoo 0 Mmoo
monitored closely through spring for signs of nitrogen deficiency or excess and
the planned nitrogen strategy should be adjusted, if necessary. It may be best
MODoo00o0OnmMImO00MO000MOO0ON00000MMo00INm 0O0Om0 Mo0O00o0moo
that the effect on crop performance can be monitored.

Example 4.1

Spring barley (feed) is to be grown on a light sand soil following sugar beet.
Annual rainfall is 650 mm. There have been no organic manures applied or
grass grown in the last five years.

Select Table 4.3 (SNS Indices for moderate rainfall areas). On a light sand
soil following sugar beet, the SNS Index is 0. Refer to the spring barley
recommendation (Table 4.19, page 32) which gives a recommendation of
O000M0om Mmoo
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Calculating Soil Nitrogen Supply

0000 Ommm

Sugar beet is grown on a medium soil after winter wheat. 30 m3/ha of pig
slurry (4% DM) was applied in February and incorporated into the soil within
six hours. Although the average annual rainfall is 650 mm, in an unusually dry
winter the excess winter rainfall was found to be 100 mm.

Since the winter was dry, select Table 4.2 (SNS Indices for low rainfall areas).
On a medium soil after winter wheat, the SNS Index is 1. Refer to the sugar
0000000 0 0000ODDONO0MmMmMOOD 0O0MOOn 0MOMmMbO0mMONooo 0 00obanoo
0onoomom moo

0MO0ODOM M MMM 00MO 0D M IDOD0MoLOD MO OOn 0D M 0 MM oooo
000MDoOmom 000DomMIMOMINO MO0 0MMINNOMD 000MmDoLDmmoOmoo
0MDOMO0MOmMOMOMODOOML DMIDDO0ODOMNMO DmMOmMEIDm 000Mommoon
ODO00INIIOMN 000D 000 MO0MO 0MOmmo

U0IINIDNIDLmMOM MomOODMmOmo0 oMM omoomoo

0000 Ommm

Winter barley is to be sown following a 3-year pure grass ley which has
been managed in the last two years using 280 kg/ha/year nitrogen as
manufactured fertiliser and crop-available N from manures. An average
application of slurry has been applied in early spring each year, before taking
one cut of silage followed by grazing.

The soil is a medium soil in a moderate rainfall area.

000 MOMO0MMO0m 000000 DOODIDmMooo0MOODmWOm Ob 0mO0 MO0 MM DOnm
medium soils, select the category ‘3-5 year leys, high N, grazed’. The SNS
Index appropriate for the winter barley crop is Index 3. If regular applications
of bulky organic manures had been applied in previous years, the Index
value could be increased by one or two levels. In this case slurry was
applied. The SNS Indices for the next two crops following the winter barley
are Index 3 and Index 2, respectively.

Example 4.3

Winter wheat is grown on a medium textured, low organic matter soil after
potatoes, which received some FYM. Annual rainfall is 750 mm. The soil is
sampled in early February and analysed for SMN.

000MO0MOMOND0InO00 0ON0D0M O 0 dD000mMmo MiMO0mom Momooa
DIMIDOIDMOOI00MoOMOOmnmonn 0MO0d0MOMOMOMm MOdn 0000000Doo
O0MDO0MmMOOIODIMIDO0MDN 0O0MDODoODmMOmO 000000M 0000D0mnom
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that shows the SNS Index is 4. Refer to the winter wheat recommendation
Mo0MIIMOODo00mMOoOn 0mMoMmMOOmMOnooo 0 00000n0mMOno0momM Modnoma

0 00mMO Mo
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Winter wheat is to be sown following spring barley that followed a 2-year
grazed ley which has been managed using 300 kg/ha/year nitrogen as
manufactured fertiliser and crop available N from manures. The soil is a deep
clay in a high rainfall area.

Using Table 4.4, the SNS Index would be 1. Using Table 4.5, the previous
grass management is classed as ‘high N, grazed’. The SNS Index from this
Table is 2. The higher of these two Indices from Tables 4.4 and 4.5 is 2 and
MIMNO00DMIMOO0INONOIDO0D 0 0b00On00nomog
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Phosphate, potash and magnesium recommendations

0 0IN0I0000000MODNDMODMO0mM bo000mO opoo 0 0hoLOnobmmooooo

on achieving and maintaining target soil Indices for each nutrient in the soil
throughout the crop rotation. Soil analysis should be done every 3-5 years. The
0ODMODOMEOOmMOMIDODmMD0DODNID 00MODIDMmOOD oMM oMot Do mibooomo
MIMimMiMOmMOOD DMOIDMOC0OnD0MOmoobmon

The phosphate and potash recommendations shown at Index 2 and 2-,
respectively, are those required to replace the offtake and maintain target soil
Indices. The larger recommended applications for soils at Index 0 and 1 will
bring the soil to Index 2 over a number of years. By not applying fertiliser at
Index 3 or above, soil will run down over a number of years to the target Index.

00000000mMO0MOMO0OO0CO0 0 0000ODDOmMO00 DOnODMmM DM O0mMmMOINoooo
required to replace the offtake of the yield shown. The recommendation should
00MOMO000MONO0MO000M 00MmMIMmM M IDmMO000M0 DM O0mMO0 DM O0Onmm amo
0OmooIO00OnNmMOInNDoOmo 000MDmMO0MDO0MOiMOMoMOODOmodnodnmomoa
yield and values for the offtake of phosphate and potash per tonne of yield
0MO0MMOD MM mon

00000 0 DO00Onoindmo0mimmmm 0iMInom oot i In0Mofmbmoooo
MINMOD0MODNOO0MOCOMOOMDODINMODONmE 0 MOM 00MmMoomom oooo
where the balance for the preceding crop was significantly positive or negative.
This might occur where actual yields were substantially different from those
00oDoMoOnOn 00MINOMDM 00MMO0D00MIDMimMOIMODE 0o 0000 Mo00000mo
OID0MO0IDOID 0CODO0 MO0 MM Moo I N MiMImoomMom 0mmomooo 0 booooo
00 000D MNOnO MomMmm oo

Phosphate, potash and magnesium recommendations

/
00MDIOOMmMOooomom

e Recommendations assume good soil structure, water supply,
and pest and disease control

* Recommendations are given as phosphate (P,0,), potash (K,0)
and magnesium oxide (MgO). Conversion tables (metric-imperial,
oxide-element) are given on page 46

¢ Organic materials supply phosphate and potash which contribute
to crop requirements. Don’t forget to make allowance for the
phosphate and potash applied in organic materials 0 OOONOMM
0 MO0 0MOoomo

¢ All recommendations are given for the mid-point of each Index.
For some crops, there are different recommendations depending
on whether the soil is in the lower half (2-) or upper half (2+) of K
Index 2

e Where a soil analysis value (as given by the laboratory) is
close to the range of an adjacent Index, the recommendation
may be reduced or increased slightly, taking account of the
recommendation given for the adjacent Index. Small adjustments
of less than 10 kg/ha are generally not justified

e Where more or less phosphate and potash are applied than
suggested in the tables, adjustments can be made later in the
rotation
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PAAGe
Protessional Agricultural Analysis Group
Most UK laboratories are members of the PAAG that offers farmers and

advisers confidence in laboratory analysis.

+ Proficiency tests (often called ring tests) carried out by Wageningen
0 00NN O0MIDOOIDOIDO0IOMImO Mobom 00 000D00MOMoomo
000mM Do0ooo

+ List of UK laboratories

0000DNOOnom 000000 000N 0000 0MOMO00000000moomon
find-a-laboratory

+ Sampling guidelines

0000MOOnoOm 000000 0000 M N Mmoo 0mo

Taking soil samples for phosphorus, potassium and magnesium

00MDo0 Dmom 00OD0mMO00MO0DMIIIDIMODM DN MDO0mMOODo0momoono
000000MOm mmoooo

¢ The soil in each field should be sampled every 3-5 years

e Collect samples at the same point in the rotation and well before
growing a sensitive crop eg sugar beet

¢ |deally, sample immediately after the harvest of the previous crop

¢ Do not sample within six months of a lime or fertiliser application
(except nitrogen) and avoid sampling when the soil is very dry

¢ Do not take samples in headlands, or in the immediate vicinity of
hedges, trees or other unusual features

Phosphate, potash and magnesium recommendations

¢ The soil sample must be representative of the area sampled. Areas of
land known to differ in some important respects (eg soil type, previous
cropping, applications of manure, fertiliser or lime) should be sampled
separately. Small areas known to differ from the majority of a field
should be excluded from the sample.

¢ |deally, the sampled area should be no larger than four hectares

¢ Clean tools before starting and before sampling a new area

Walk a ‘W’ pattern across the sampling area, stopping at least 25 times

¢ At each point, collect a subsample (core) to 15 cm depth using a gouge
corer or screw auger. However, if the land is min-tilled, phosphate
and potash will tend to accumulate near the soil surface and a 15 cm
sample will overestimate nutrient concentrations to normal plough
depth. In this case, samples are better taken to about 23 cm

¢ The subsamples should be bulked to form a representative sample and
sent to the laboratory for analysis

e Use appropriate packaging (normally available from the laboratory) and
label samples clearly, providing as much information about the field and
crop as possible

0 0MOMnm 00MmMOomIMONmooD 0ODMO00MD 0MOmo000MOoOn0mM 0oMomooooon
Mo0IDOODOIDO00DO0MMOooODODO000000MODOMO0MO0M 00000M0 0D mooo
00MIMmMO0MOOOMNmMOmoooOnO 0D OOno M MMIDMO IO MOoM OIDo0Domooaooo
field is often useful. Soil indicator tests can be useful on soils which contain
1000 DOMMOIDoOm oODmo0dno00mMO0MmMOMI MMO0MOMIMmMOmo M 0ooo
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Phosphate, potash and magnesium recommendations

Phosphate and potash in crop material
000 MM MOM00 MOMD0MO0M I 0000 00MDO0MOMOI0MDDOD MO

[Phosphate(p0)
|| kg/toffreshmaterial

Classification of soil analysis results into Indices
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converted into soil Indices using Table 4.10.

Table 4.10 Classification of soil P, K and Mg analysis results into Indices
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Winter wheat yields 10t/ha of grain. The straw is baled and removed from the
field.

Phosphate offtake = =10x8.4 =84 kg P 0,00

Potash offtake =10x10.4 =104 kg K,0 00O

Example 4.7
Spring barley straw is baled and 5 t/ha removed from the field.

Phosphate offtake =5x1.5 =7.5kg P,0 MO

Potash offtake =5x12.5 =62 kg K 0 00

Phosphate, potash and magnesium recommendations

Crop phosphate and potash requirements at different Indices

00D MODM IMDCODM 000D 00IMDOMDMOo0MOIDD0I0MD 0mWbMooommoo
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Recommendations in Table 4.12, are based around P and K offtake in the
harvested crop. If the crop yield is above average, it will remove more P and K
0 0O DoODoanomoooo

If the soil is at target Index (2 for P and 2- for K), only maintenance applications
should be made to replace offtake (Table 4.11). If the soil is above the target
Index, phosphate or potash application can be reduced or omitted to allow
crop offtake to lower the Index over the years. However, yield responses are
likely where the soil Index is lower than target. In such cases, soil P and K
Indices can be built up through application of more phosphate or potash than
crop offtake, further information on building up or running down soil P and K
Indices can be found in

a

If the soil analysis shows that a particular field is on the border line between
two Indices, P and K rates can be fine-tuned by interpolation, for example by
averaging recommendations for Indices 0 and 1.
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Sulphur and sodium recommendations / Leaf analysis

Sulphur and sodium recommendations Guidance on how to collect a leaf tissue sample

00MO0NO0MOoomO ODooo 0 00000mooMIm o000 dDo00MmOOn 0omo It is essential to collect leaf samples that accurately reflect the nutritional status
O00MODIMOIDO00000ODO00MMOMDOOIDOD MOMOIDMOMODDMODDODMOD00MOO0 - of the crop submitted for analysis. Therefore, to adequately represent any field

000 0mMoOoom 0MINmmoomoo M 00M0IDDmMOmo0oooImo 00mMm Om o 0Ino DONODMOMIDNMOOMmoOONImo MoMoD 0IDMMoo00MIMooLmMmMo0nmmo ooo
crops because the risk of sulphur deficiency is increasing as atmospheric
00000MMOmMIDOmooODiommooon MODMmD DO0MOIMOO0MO00@IMODmMIDD 000mMmm
O0MOD0O0ON0mMON MO0Mom OmOmmo

IDDmWODODooo 0 0000ONDOMIMNINMONmOm D ,M00MW00[MO d0000 0 00000Dnooo
00 0,0 0D DO000MMOOD0 MO0 0Mnom 000DIm0mO000mo 00MDMIMmO0mom
page 46. If applying liquid fertilisers, manufacturers can supply tables which
O0000OMOMOmMOnoMnoImmmomomOn moo0m

Leaf analysis

Suspected nutrient deficiencies based on the appearance of symptoms

can be confirmed by leaf nutrient analysis. In such cases, the leaf nutrient
O000000DOnNDOmM mMOO0MmOm 0D 0mMO DD0MOM DMo00MO0dD0Mmooomm
MOMIMOIDOMMDmMOo00dDo00OmomMmMoo0omo

Interpretation of laboratory results is possible by comparison with normal levels
O0000MOODMDOMmMOImOmooNMmMo0DMOONINMIM DM O0MDMN 0000 MOODomMmOom
MO 0ONo0MoDmomo

¢ |f possible, collect samples early in the season at stem extension rather
than after symptoms become visible

e |t is recommended to take two tissue samples approximately two weeks
apart to help distinguish between permanent and transient sulphur
deficiency

e Samples should not be taken from crops that have recently been
sprayed with nutrients or fungicides

¢ Avoid collecting and sending samples immediately before the weekend
or a public holiday

e |f areas of fields differ significantly, sample each separately

e Walk a ‘W’ pattern across the sampling area, stopping at least 25 times
e At each point, collect the youngest fully expanded leaf from 2-3 plants
¢ Ensure there is no soil contamination

¢ Do not sample diseased or dead plants, those damaged by insects
and mechanical equipment or stressed by extremes of cold, heat or
moisture

* Dry any wet leaves and immediately send to a laboratory between
sheets of paper towel

e Use appropriate packaging (normally available from the laboratory) and
label samples clearly, providing as much information about the field and
crop as possible

* Do not post fresh material in an airtight container

e Send by overnight courier or deliver directly to the analytical laboratory
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Selecting the most appropriate fertiliser

000DMmMOMmMOMNOOImoONooo 0 00000MO 000ODODMOmMD0MDO0MOMOmMmMIDmom
Mmoo 0O0Mm 0MOno0Mmo0mMoOmonino oo dDmoD 00000mMmOnmooooo
fertiliser can be used. In this case, the compound or blend selected will depend
00IDDODONMOmOmOmomimomonImnomo0d00mo 0000D00IMOMOO0mM Mmoo
00MO0ODDONOooD 0 00000MO 000ODODO00MOIDOINOmM 000 mo

0 00O M0N0 OO0 MIDMO00ONM bMOdDoanooo 0 0o000noom moo
available fertilisers. In most cases, the first priority is to get the amount of
UIMo0DmMinoMUooo0iimmooInooooom Do0DmMImooooo

Slight variation in the rates of phosphate or potash will have less effect on yield,
especially on Index 2 soils, and any discrepancy can be corrected in fertiliser
O00MOODOCIDINM MMM O0ODO0MO0 MO 0MMOdmodnoomoooonon 0 00mo
used fertilisers is described on page 47.

0000 DmMmm

Winter wheat grown on a P Index 2, K Index 1 soil and expected to yield
0IMOMImMINOOIDOMO0MOM MOMMmomom 0 MiMi0mobmom 0 mog

I MOMOmMOIDMmOMmO MO mMmMO0Mo0MoMODMDOMOmMODm [Momom 0 0
000Momom 0 i oommoMoDmonmo oMb MOD 00D Moo 0MmWo0Wom Mo
000mom 0 mMimoomonmom 0 Mmoo

0i0MmiMmomomom 0 D/ha can be allowed for later in the rotation. The deficit
0IDmom 0 Mimoimoonoomoo

Metric to imperial conversion tables are given on page 46. If applying liquid
MmO 0ODMoMIImMOODO00 OO MOm 0mMOMoDo0OmoMimMOnomaom
[DmOomomanmooom

Selecting the most appropriate fertiliser / Cereals

Cereals
All Cereals - phosphate, potash, magnesium and sulphur

0000000MmMO0momoa

The amounts of phosphate and potash needed to replace offtake and maintain
the soil at the target Index (P Index 2 and K Index 2-) are shown in Table 4.12.
000MO000DOOOMMOON0Mmooo DON0mM 0MmMo00o0MoO0ioOno00dnonooommaon
0 000MINO INMo0M Mo D ooOnd 00D DM MW O0D0MIMo00 0000 0MmMmoooooo
O00IDDONOOm 0o0MOoo Ndmo 0o00dn00m ImMImO MMM MDoooo DodDmomoo o
OO0 MMM m

0000 000MmMOnoooo00MmMmob MO Mo0MIMmoo MO ONMODODOM MM IDmm oo
0000 DODMO0DMMOODaDoImoMIDoomM o000 00O MOmMODOnooo 0 Do0banooa
000MOMOMOmMO DM OomMNINO0 DI M DONMOODONED DIDMNO0ON000mO00 0m

To adjust the amounts, multiply the difference in expected grain yield by the
0000000MMOD MO Do0MO0MoIDoMDoDomIN DI IMI DomoImomoomodnmo
00MOI0NI DOMMOIND IMIMOIMDo0MbMDOOMOD 0000 IDOIMIoDONMo0 Mmmom
0000MO0ODIDOMOIDNIM DM OODMD M0 ID00 ODOOIDD o0D0 DODODDmLbmmoo
00 000D MO0 Mmmoo

For example, at P Index 1, the phosphate recommendation for wheat [
0 MIIMOMO000MOMmMINDOnOIDom 00MDODD ODOmO00 M 0 MmO onm
90 + (2 x 7.8) = 106 kg/ha.

0 D0MODOm 0mDInanioo 0 MOano DO00MO0mMOmMmodn DMOMO00MIDIImoon
[M0mo D00MmMODLhooo00MIMO0MOMODmMOMNo00DmMOnOne Moo DIhMo0Mmmoo
[MIOmMOMDIDLOmo 000MOD0 DO0OONODDMODO 0 000000 OnomO0 Modmmo
00 000DIDOD DI IMID IO D IMDMOMoMDDINOMmoDMOND bo0MIoo 00000

Crops grown on soil at Index 0 and 1 would be expected to respond to the
0MOoOno 0o0MmMOnoooo0oMmo0mMOMo0mMmooo 0ONODOODOMOn 000NmMmoo 0o0mm
000MNOD0mMOO0mO 000MM D OMmoOD mMnomomoDmom 000b0mOImoo00 [ om
sands, to Index 2. At Index 3 and above, no phosphate and potash need to be
O000IMOMOODo0MO0MO Mo 0 momo
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U0 ImMMOMLbo0000MIMO0 MO MODOD NI Omom

P or K Index

kg/ha

00N0 MINO00000NnoO0mommo

Winter wheat, winter barley (8 t/ha)

00000ooman o a ooo oo oo 0
0oomm
00mMoo0m 0 m 0oo 75 O0mmoo a0

Spring wheat, spring barley, rye, triticale (6 t/ha)

000000oman o a ooo 75 oo O
35 (2-)
00moo0m 0 m oo oo Oonoo a0

Winter and spring oats (6 t/ha)

0000000man o a ooo 75 oo O
35 (2-)
00moo0m 0 m oo oo Oonoo a

0010 000 0000

Winter wheat, winter barley (8 t/ha)

000000oman o a 0oo oo oo a
ooamnm
00MOo00m 0 m noo noo Oommoo a0

Spring wheat, spring barley, rye, triticale (6 t/ha)

000000oman o a 0oo oo oo a
70 (2-)
00mMo00m 0 m 130 ooo O0mnoo O

Winter and spring oats (6 t/ha)

0000000man o a noo oo oo a
0o00Dm
00mMo00m 0 m noo 135 75 (2+) a

At Index 2, phosphate and potash can be applied when convenient during the
year but at Index 0 and 1, they should be applied and worked into the seedbed.

iMoommon DOOODmMOM MODOMOO0MMOOIDODMOOnonD 0MOMOmD 0mMOmoom
000MomomOnmoooimmoimoMooMoMoo0 Mo mmm

0 O0000mOa
At Mg Index 0, magnesium fertiliser should be applied every 3-4 years at
000000MOm 00 Mmoo

oomooo
0 0IIINOMOIIMINOOIN DO IMDOmMO0IDODID0ODO0 D D0mO0D00MODIM MO D anon
000MOOnDmOonomoimmonobo 0D OM0 MO MO0 M Mo o

0MOIMIIMNIDOomooooooom
leaves of sulphur-deficient cereals
OMmInomomo

Use Table 4.13 to assess the risk of deficiency. If deficiency is suspected,
IDoO0M@O0MMmMmOLmomMmMO0mMOmMODOODMm 0O00MmMIMO000MmMO0dmDo000000m
the deficiency should be treated.

000MMDINmMOD 00IDIMO0MIDDmoomotofDoIDoomM oMo DM 0moOnomoom
deficiency in leaf tissue but AHDB trials have shown that the malate:sulphate
MOOmanom 0o0mmo mo

Where deficiency has been recognised or is expected in winter or spring-sown
O0IMOMImO0MImoo00MmoMmom 0 ,MOMmOm 00mm 00 mm o Mmoo M oo
0 DMOIDmMOODM 000000 0000D00ODOD00N0MOm 000M MM DMoMo0m mm O Om
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0 O0MOmMOmMO0ONM 00M MOmMO0mDN
00IDOIIMOINM oMo D MOOD DODMOMO0M 000 MMOM 00MOm 0 0 0 N M oomoooo
0000 DONDONOMMO MOODM 0dMOmMODmMOM M MO0MIMOITMOMiMoma Moo
to sulphur-deficient wheat grown for flour milling or cereal foods.

00O MO MO0DOMOMODmO MO0DODOOno0mMmO0bdno00mmooooon

foods. It can form during high-temperature cooking and processing of wheat.
00O MOONMm DODDOnm 000OD0O000M MO 00N 000 00 0D DOnoommam oo

00 MOMOmIDOoO0MOmodn 0 00 dmmoo0mooo 00000000 0Momoanoomm

and hence acrylamide formation, can increase if wheat is sulphur-deficient.
Processors have modified their methods to minimise the formation of

O0mMmO MOMOONMO 0MmMODMmom Mo Mo0Dm 0On0MO0Mo0MmOMOMO000 00mo
deficiency is likely.

In addition to reducing acrylamide formation, AHDB trials have shown that loaf
000 DMOOmM OMDDmMmO0MDmMOD 0000D00MO0n 0MOoo0mMmomo0mo0nimammoo
0 0momoom

Table 4.13 Estimating the risk of sulphur deficiency for cereal crops

Winter rainfall (Nov-Feb)

Soil texture Low Medium High
(<175 mm) [(175-375 mm)| (>375 mm)

o0oooo omo
0000 0DMO0MO0MOmmn ooo omo

Clay, fine silty or peaty aoo omo

/
O00MDNOMmooomom

All cereals - micronutrients

AHDB research has shown that the most common micronutrient deficiencies
I MMOM@DO00ONIMINONOMOMMDOO0MINDOD0DON 00D 0000000000 00nooo
OmMOOn oOnoo MmO 0mMOmm M O0m O Omm M Om 00 O [0 0000 0 0000 00 Moo m
O00IDOO0 000000 O0000000Omooonoon

Visual symptoms are usually the first sign of a deficiency (Figure 4.5), however,
MO0MO0MOmMOOOMNo0 IDOCMNMO0MO00 MO00dN 00D 00In 000 00 OO0 0O
can be too late to correct the deficiency.

e The amounts of phosphate and potash are appropriate to the
grain yields shown

e Make allowance for nutrients applied in organic manures
000N OmOn MO00m OmOmomo

e Ensure the phosphate and potash offtake is balanced by
application on Index 2 soils

e Check that the soil is maintained at Index 2 by soil sampling every
3-5 years

¢ Drought, frost and herbicide damage can be mistaken for visual
symptoms of nutrient deficiencies. It can be difficult to make a
definitive diagnosis but if a deficiency is suspected, it is important
to consider:
— Which nutrient deficiencies can commonly affect the cropl

O0000MEMOmMOmMmmo 0

0MO0MOMDO0INO00MDomoomo
IMO0IDO0IDM ID0MDO0 MUooomoDmom
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Table 4.14 Micronutrient deficiency risk factors and interpretation of soil and

[MOONO0mOom
analysis
0000000000 omon
seedbeds; low soil
temperature; low rainfall; _ )
over-liming; any soil with Deficiency is
0 D00O000000M 00 ’ . 000mamom 0 MINOmmOmao o
pH above 7.5; sandy soils 000 Om 0mo
with pH above 6.5; organic,
000MIMID 0MOMmOD MO m
0 [DIIO MOo000mm
0000 MoOmoam
deficiency is more
0000 MO OooOnoomo D]H]é]éﬂ]%ﬂ%%ﬂ&gg%gﬂmgﬂ
000000m 0o with high organic matter; 0MO0DD DODMDmO00oo 0 OMmmno m
00000MO0MO0ODNOm . )
6%, when deficiency is
0 [IOMOMmMOmOD Mma
0 00O
000000 MDmomoa deEiEiiiniElsﬂr?ﬂ[onEe Deficiency is
Omoomoo and phosphate Index 0 MONDODD Mmm 0o 0 DMOmMOmmomo o
(Index 5 and higher) 00 0mMomo

aam

Treating micronutrient deficiencies

Options largely depend on when the deficiency is diagnosed. If soil analysis
confirms a deficiency early in the season, liming, seed treatments, seedbed
fertilisers or autumn applications are possible. If tissue analysis confirms

a deficiency later in the season, treatments will be limited to foliar-applied
[MmOmo

000000 If possible, treat deficiencies using soil-applied fertilisers in the

000 OO0 00000MOMOmMOMN 0 0MmOmOdDMImo0 MO MO0MDOn0000OImom 0o0mo
may be effective in raising soil copper levels for up to 10 years; regular soil
analysis, every 3-5 years, is recommended. Deficiencies can also be treated
00MOODIDOnO0Mno MDImmo MMM I ImoM ODoOnmmo Momoomoo

0 D0O0ODDDOOE- Deficiencies can be treated using seed treatments or foliar-
0000 dDMmmomn

OmO - Deficiencies can be treated using seed treatments, or soil- or foliar-
applied fertilisers. Foliar nutrients can be applied most cost-efficiently by

MO0 MmMOM MDNMOODMOOno00Mmoo0Modno0mmo0momo0o0M M D 0DMmo0mo
00NMIDIDINmMDO0ODO0 OOOm Mo
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Manganese

000 00 DMOoopOnmoo 0
MO000mM DMOmMOno0 0moma
0000 DONOMODODOnD 000
by light grey flecking and
(I mWOOD 0MOMO00Mmm
D0D000MOMOmOo00oom
fully opened leaf. In time,
[MOO00mMO00o0 0mOomm
000MO0DMOmmmOopon oo
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00O MmO Omoooomaoo
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0 0IDIDO0MO0mMOnommma
OO0 MODO0mMOmMmOmoon
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copper-deficient wheat on
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000 00 dnmMOOooooOno

0 000000 DmMWOomoooog
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000DOMO000 DI DOIDmMooo
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0M0 MO0MO0D00Dmmoo
0000mmo

Figure 4.5 Micronutrient deficiency symptoms

00MDOmOoomoooom
00DMIININOM MODOmOnm
younger leaves. Affected
NOD0MMOMODONMOmomo
0maood
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Wheat and triticale, sown up to the end of January - nitrogen
000 MIMMOMD MD000I0OD 000000 IIDOMONOD OMOIDID0MmO0 MOn0000mD
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OMOODOO0 0 [ ooo goo ooo oo oo oooo oooo
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0MDODmM 00000 0 DODDONOmMED0000ODOmM M 000 [Mno0Do0Imom Dmm 0000 0MOD0m M 000 [
is calculated for the whole of the area of a crop type grown on farm and not for individual fields.
0000 DIMMOMINMOOM O 0 I 0ONO0MIMINMOMOmMOmmoooog

0 0000DOO0MomMOnmOUDD DMEmMOO0MIIMOMDIMODOm oM b0DIITMoommaoo
QImooomoo 000Onpoo0MImomomobmom 00iDonImobiMoidnmooo0mon
IO 0O0MMI DTN OIMO MOMOMODD0IMOONMOmMD MOIDO00o0ME0MobMmm om
If you farm in an NVZ you will be expected to have written evidence from at
least two previous crops. If you don’t farm in an NVZ then a sensible approach
would be to take the last five years’ field-specific yields, discard the highest
O00nO 00DoO0ODODMOMO0MOImMOmomo bmodbmomoomo

0 I0MMmMOmOOMmO0bONoo0MOn MmO MOmM DOO0OMOMOMOODDODm M 0MO000m
0IMoMoomonommimonmooo0MO0MIOmo0mOIno0Onooo 0 Do00000mmom

10 kg N/ha for each 0.5 t/ha additional yield, up to a maximum of 13 t/ha, O
could be justified. Similarly, for low yielding crops, the recommended rate could
00IN00000MOMOMOm MOdDOnoo0MDIDOOIDo 000D OO0 MO0 oMo Mmmo

0 00 DOOMIIMNOD 000N00mmooomonomDOOnoom mmmm im0 MoOnmImoomom
I0ODIDDMIMINO00MDOODO00000MO00IMO00NDO00 MM ODMOOD0MDomaom oooo
and disease pressure and growing season/climate. If any factor is limiting, a
MINDOOCDODOIDMIMOO00M MDOODDmMOMmMo0ID0ODIDoOnoimooo0dmooooamo
FACTS Qualified Adviser.
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000DONMmOODooIooD O000mooo000MmOoo0on 0o D00 0D oD Danmmoooo
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e Less than 120 kg N/ha:
000DDOIDo00 0 DO0O0MO 000DOMIMmO DM MOo0mo M imodnmmo a
O0MO0MmOmMOnoInoMmMIDOnm 0Om

¢ 120 kg N/ha or more:
0 000MMO00ODDMOM MOMOm 000 MDO0MOINWD0M MM 0MOmMoo0om
0 00mm
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000mMom MoOno 0moODmMmOmoo0momOmboo0mm om0 0 Mo MO oMM O m
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000 00000 00 OMMmimmIanomoo bObOnoooman 000 m 00m
0IDOONOOOD 0000 O0000 O DO0CODDO0MO00M M 0mMomoMmMOModDMooom 0ooam
MimimOIDomomom DDIDODmDI MO MoODID MIMLONINO MOMobo0anooo

e If the variety chosen is known to have a high lodging risk, the total N
rate should be reduced by 40 kg N/ha

e If the grain price is expected to be significantly below that which would
be received for wheat, N rates should be reduced accordingly
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making wheat. Where concentrations in yields from a number of adjacent fields
OMMO00MDOOImO000MODOmO IDO00mMOmObM DONO0Moo0MIDO0MODIooooon
MIMnOOno D MOImOodDmMOmo00MmMOMOMOMOMO0 0MID0MO0MOMOM Momom
0.5% difference in grain protein (30 kg N/ha per 0.1% difference in grain %N).

To convert grain %protein to grain %N, divide %protein by 5.7. Both N and
IDIIIIMOINOOOID0MOMDOO0 MM 0000mno0mo

The effect of economic changes on nitrogen rates

00000000 0 0000OnDOOnID0On0Moanan 0000DO00MOodDommm o000 momo
0MO0000000ONMODMONDDOD D IMmoDODmmo00mOmMMOM M DmMo0 M O0momom
of grain as £/kg). If the price of nitrogen or the price of grain changes, use [
O00mMIMmMOMDmMO0mMOImMOmMOmO 000OWmMO0IDMOIDO0 00000 ODO00OTmmom
Omooomooanoamoon
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In some circumstances, an application of nitrogen may be economically
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¢ Tables contain the total nutrient required, remember to deduct
nutrients applied as organic materials M OO0NOMON MOODOO
0 DMOmnmo

D 000MO0MOo0oMmoon

Barley, winter sown - nitrogen
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individual fields. For more details see 0 0 0 MOODIOMNIMDMNMOMOMOMNINOOONO
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If you farm in an NVZ you will be expected to have written evidence from at
least two previous crops. If you don’t farm in an NVZ then a sensible approach
would be to take the last five years’ field specific yields, discard the highest and
M0 D0OMO0OD00MOMODMO0MIMDOODO 0mMmodDmomoomo

0 00IIMIDOmODMo00ONO00MOn MmO MO MIDIDo0Mo0Dodno MomoanoOmmm oo
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be justified. Similarly for low yielding crops, the recommended rate could be
Mo0000MOMOmOm Moo MO0 MmOmoIno00On 0O Mmoo 00O mma

000 DOOOMIOTAN OO00D0Ommo0om 0OmOm MO OO - dmmm 0no mommmmoo mom
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and disease pressure and growing season/climate. If any factor is limiting, a full
MO00000ODMIMO00m MO0 OmMOMDO0ODDOmODoOnomoD00O00000MDmo 0 oo o
Qualified Adviser.
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¢ Less than 100 kg N/ha:
Apply as a single dressing by early stem extension (GS30-31)

e Between 100 and 200 kg N/ha:
00[MINOMMOCMOM MIMOMD 0OnOOnMOINWOmonm MDo0Mo0Mmoanm bmoo
and half at GS30-31

e 200 kg N/ha or more:
000MINMOmMOMDNm M0MoO0 MOOnOONMImOmOnm MIMDo0mommoamno
March, 40% at GS30-31 and 20% at GS32
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Further information
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yield. Then, it should be reduced by approximately 15 kg N/ha to achieve 1.7%
grain N, 35 kg N/ha to achieve 1.6% grain N, or 60 kg N/ha to achieve 1.5%
grain N. This nitrogen should all be applied by GS30-31.

The effect of economic changes on nitrogen rates

The recommendations in Table 4.16 are based on a breakeven ratio of 5.0. If
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e Tables contain the total nutrient required, remember to deduct
nutrients applied as organic materials I OO0O00MON MOO0DNO0 OMODOIO

44 Return to Contents

30


http://ahdb.org.uk/knowledge-library

Oats and rye, winter sown - nitrogen 00 MODON00000000
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Table 4.17 Nitrogen for winter sown oats and rye
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_ * Less than 100 kg N/ha: Apply as a single dressing by early stem
- kgNha « 100 kg N/ha or more: Split the dressing with 40 kg N/ha in mid-February /
early march
o210 — If the remaining N is less than 100 kg N/ha then apply the rest by early
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— If the remaining N is 100 kg N/ha or more then apply in two dressings,
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The effect of economic changes on nitrogen rates
e — . The recommendations in Table 4.17 are based on a breakeven ratio of 5.0. If
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¢ Tables contain the total nutrient required, remember to deduct
nutrients applied as organic materials M OOONOMOD MO0 OMOOOO
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Wheat, spring sown - nitrogen
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calculated for the whole of the area of a crop type grown on farm and not for individual fields. For
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before early April or after early May. For rates higher than 70 kg N/ha, apply the
first 40 kg N/ha of the total in the seedbed, except on light sand soils. On these
soils apply 40 kg N/ha at the 3-leaf stage but not before March.
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on light sand soils, where amounts more than 70 kg N/ha should be split, with
40 kg N/ha in the seedbed and the remainder by the 3-leaf stage.
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In some circumstances, an application of nitrogen in addition to that given
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The effect of economic changes on nitrogen rates

The recommendations in the table are based on a breakeven ratio of 5.0. If the
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Barley, spring sown - nitrogen
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is calculated for the whole of the area of a crop type grown on farm and not for individual fields.
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If you farm in an NVZ you will be expected to have written evidence from at
least two previous crops. If you don’t farm in an NVZ then a sensible approach
would be to take the last five years’ field specific yields, discard the highest and
M0 D0OMO0OD00M@OMODMO0MIMDOODO 0MmMOdDmomoomo
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could be justified. Similarly, for low yielding crops, the recommended rate could
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and disease pressure and growing season/climate. If any factor is limiting, a
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FACTS Qualified Adviser.
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before early April or after early May. For amounts greater than 70 kg N/ha,
apply the first 40 kg N/ha of the total in the seedbed except on light sand soils.
On these soils apply 40 kg N/ha at the 3-leaf stage but not before March.
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on light sand soils where amounts greater than 70 kg N/ha should be split with
40 kg N/ha in the seedbed and the remainder by the 3-leaf stage.
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reduced by approximately 30 kg N/ha to achieve 1.7% grain N, or 60 kg N/ha
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Further information
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The effect of economic changes on nitrogen rates

The recommendations in Table 4.19 are based on a breakeven ratio of 5.0. If
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Oats, rye and triticale, spring sown - nitrogen
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¢ Tables contain the total nutrient required, remember to deduct
nutrients applied as organic materials M OOONOMON MOO0MM OMOOOO

Further information
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The effect of economic changes on nitrogen rates

The recommendations in Table 4.20 are based on a breakeven ratio of 5.0. If
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Table 4.21 Effect of economic changes on nitrogen rate - all cereals

Fertiliser N .
- content (%) Fertiliser cost (£/tonne product)

00 0 00MO MO 34,5 138 207 276 345 000 483
0mo oom ooo 276 368 000 000 OO0
o Oom D00 000 OO0 OO0 336 392
D OHHAE - gy 000 OO0 OO0 OO0 OO0 2 O§
price (£/t) (kg N/ha)
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Oilseeds

Oilseed rape and linseed - phosphate, potash, magnesium
and sulphur

0000000MmMO0momon

The amounts of phosphate and potash needed to replace offtake for the
seed yields shown and maintain the soil at the target Index (P Index 2 and K
Index 2-) are shown in Table 4.22. The amounts of phosphate and potash are
000MOONMOIDNImOMOD0 MMM Omooo 00

000MOooo0boMmOnmomooiooon O 00000000MO0mM oMo MmO DMmMD O0mmo
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Example 4.9

At P Index 1, the phosphate recommendation for winter oilseed rape with an
0o000miMmmmn MO MOmOIMODIDDDMOODMomom 0 oo

To adjust the amounts, multiply the difference in expected seed yield by the
000000DMMOD MO MO0MO0MbONOMDO00mMmOnLOD MDD MOMOMDomMo0moOnmo
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Crops grown on soil at Index 0 and 1 would be expected to respond to the
0mooono 0o0Mmanoooo0ommoomMmomonmooo 00N MO0 @M DOn Mo dnoodmo
000 000D ODO0MOMDo0mMoODmO 000MmM DOm0 O MMOmMIDmom 00000 mom
except light sands, to Index 2. At Index 3 and above, no phosphate and potash
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At Index 2, phosphate and potash can be applied when convenient during the
year but at Index 0 and 1 soils they should be applied and worked into the
0ooooooo

Oilseeds

I0MIMOMmooto0Dmmob ML DoDIDIN OO0 ID00MO0mooo0

P or K Index

kg/ha
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Alternatively, calculate the required application rates using expected offtake
values from Table 4.11 and soil Index adjustments from
0

e
00O omooomom

¢ Ensure the phosphate and potash offtake is balanced by
application on Index 2 soils and check that the soil is maintained
at Index 2 by soil sampling every 3-5 years

0 DOOOOmO
At Mg Index 0 and 1, magnesium at a rate of 50 to 100 kg MgO/ha should be
O000IMOMO0MOID MWLM oODooma

44 Return to Contents

35



00mooo

000DMIMDOD DOOD MODOMMODMOONOMO00 DDmMO00IDo00mMmD 0M0M mbmm
00D MMOMOCCONODO0 00000 MOMO0MMOOn0MODOmooon DMOM MDMOmMOomo
MM M MoimMOoomoboooim 00Mmoooomom o ,Mo00oMIMomo0mma0mmmon
MIMIOIDDID MIDMODO0MOODomMmoLD MIDODD0ODODMMO0mM MO 0M0Mm mimm
0D ONMM OO MOMOID MOODND 0ModnhoMnDilMDiODmO D0MOOMMO00MmI
000000 0mODODomooDMOINDMOOONDD MMOMIDM DO WD 0IDMDoo00o0MMoo0mm
UINMOMIDOOMDODMOD 0 DMIDDMO0DIDDDO0 DIODMMO00MD0CODo0OmOmooog
00MDINMmoLOOL DMODOMMOOCOD 0ODOMD D0MOODNCOODD0 D MM DbmMDmMmo oo
00boooOnomooo

00IDOMOM MMIMLMIMO0MDOO00IMD O ODMOD Moo bo0ohmioooomom
0 MO00MmM 00MOmo0 MDDIDmMOo00ODO0OODMD DM 0MODobme 0o 0 Dmmo
Mmoommoooo

0 DIMINOMOC0mMODODDOOnD MOMOn 0 0MInoo0moDOnomObMnmodDIDIno mo
MOMOIMOIDOnooDMO0MImO0mO0MDOONINMMODON0MO00Mb0mME00 Modnoo
00MmoCLhonomOOn DMOMDIDmMOooomoo Omm
0000 Omomoo

00000MDIMDOCOmooD 0DoON0Ommoanomm
sulphur fertiliser at deficient sites reduced seed
chlorophyll content. It is also worth noting that
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Later, severely sulphur-deficient oilseed rape
crops will have pale flowers; however, by this leaves of sulphur-deficient
time it will be too late to correct the deficiency. OMIOOD0IDOOMDMMONOMOMO

Sunflower - phosphate and potash
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application of 40 to 60 kg/ha is usual. Sunflowers require a relatively high
MODODODODMOCmE MOOD 0OODMDMONIDM MO0 ODNIDDMO MDD Ih0mo0mo o
0 DMMO0000MOCImoOn M On0mMOIDMDMOMDONM 000D D0 MOM 0O ano
000 D0DODINOmrDOn MM O000oomo

Oilseeds

Oilseed rape — micronutrients

AHDB research has shown that the most common micronutrient deficiencies
I MMOM@DO00ODIDMOINMMO00dO00MDMEOMDIM 0000000000 DO OMOO0 doooa
Molybdenum (Mo, Table 4.23). More information is provided in

0

Visual symptoms are usually the first sign of a deficiency, however, they can be
0000OmO0ONOOMmMO0MO00MO0O00OD00m 000 0o 0Mo000Mmoomoamoa
late to correct the deficiency.

Table 4.23 Micronutrient deficiency risk factors

Soil risk Factor Soil analysis Leaf analysis

0 0000000000 00 O00000000000MOMO0 0 000Dooom Deficiency is more
seedbeds; low soil IMOMmIMOmo mom oo
temperature; low 0 0ma
rainfall; over-liming;
000MOmD Mmoo
above 7.5; sandy
00N MDmMO Mooooo
6.5; organic, peaty or
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Sandy soils; high
organic matter; pH
above 7; over-liming
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Manganese

Molybdenum
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Symptoms appear first on
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and flowering is poor.
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Figure 4.6 Micronutrient deficiency symptoms in oilseed rape

Treating micronutrient deficiencies

Options largely depend on when the deficiency is diagnosed. If soil analysis
confirms a deficiency early in the season, liming, seed treatments, seedbed
or autumn fertiliser applications are possible. If tissue analysis confirms a
deficiency later in the season, treatments will be limited to foliar-applied
MMmDOmm

0 0MOmMDeficiencies can be treated using soil- or foliar-applied fertilisers.

O DO000000 Deficiencies can be treated using seed treatments or foliar-
00000 IDOmmomo
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When soil pH is more than 7 or when treatment is necessary, a seed treatment,
OODOm O MO0 MmO MOmn0mmo0momoooo

Foliar nutrients can be applied most cost-efficiently by tank-mixing with other
0MDIDO0MIMoO0MmOIDO0MmMO0mMOOnoo00MmO00OmO 0MOMDIDImODOD 000D [

Oilseeds
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Drought, frost and herbicide damage can also be mistaken for visual
symptoms of nutrient deficiencies. It can be difficult to make a definitive
diagnosis but, if a deficiency is suspected, it is important to consider:

e Which nutrient deficiencies can commonly affect the crop species
being grown

¢ The soil type, condition and pH

¢ The results of soil and tissue analysis

Sunflower - micronutrients

Molybdenum, copper and manganese deficiencies in sunflower can be
problems in very acid soils (<pH 5.0). Sunflowers are also sensitive to boron
deficiency, which can be a particular problem on calcareous or sandy soils
0 00DmMOMOOnoommmMIN0mOmMmmmam o o

Boron is taken up chiefly during the vegetative period prior to heading and
signs of deficiency usually become apparent during flowering and seed
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Table 4.24 Boron deficiency and its treatment in a sunflower crop

Soil factor Soil boron Treatment
level (ppm)

Non-calcareous (pH < 7.5) Om 0MMOMOONO0M D MmO MO [m o
el L - 300-500 g/ha as a foliar spray at GS
000D 0m 25-8.2
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Oilseed rape, autumn sown - nitrogen
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If the green area index (GAI) of the canopy, measured towards the end of winter,
MOMOOON0DMIMOD MMO0ODO0MmMOmMDom o 0 MODOOD0MOmMO MoMbnooanoom
00O MOINO0MIDDmMIMOODONOD 0MO00IDOMDOD D0 MDOMDIDoimmoomm
O0DOMDMD MIDDo MO0 MoMIDoODm 0MoID00MmMOLmMO0DID D Moo moOno
April). Any additional nitrogen for crops yielding above 3.5 t/ha should be
applied between yellow bud and early flowering.

Where the GAI of the canopy measured towards the end of winter is greater than
OIIDIDMOMIDO0MIMD IDDOMO 0 IMIDCON0MImMD MOMDONMIotOnomom mom
then the first nitrogen should be reduced to between zero and 40 kg N/ha.

Oilseeds
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between mid-flowering and two weeks after the end of flowering, will often
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application should be less than 19°C. The economic benefit of this treatment
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The recommendations are for crops yielding 3.5 t/ha. Where previous
experience of growing the crop indicates that yields above 3.5 t/ha can be
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30 kg N/ha per 0.5 t/ha of yield, up to an expected yield of 5.0 t/ha. This
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¢ Tables contain the total nutrient required, remember to deduct
nutrients applied as organic materials M OO0ONOMODN MO0 OMONOO
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Oilseed rape and linseed, spring sown — nitrogen
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Oilseeds

Sunflower - nitrogen

Due to the deep-rooting nature of sunflower, it can remove nutrients from depth
in the soil profile. As a result, the crop will yield satisfactorily at quite low levels
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Further information

Sunflowers — a growers guide
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¢ Tables contain the total nutrient required, remember to deduct
nutrients applied as organic materials M OOONOMON MO0 OMO0OO
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Oilseeds

The effect of economic changes on nitrogen rates
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2.5. If the price of nitrogen or the value of rapeseed changes, use Table 4.27 to
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Further information
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Table 4.27 Effect of economic changes on nitrogen rate — oilseed rape

Fertiliser N "
- content (%) Fertiliser cost (£/tonne product)

00 0 00mMO MO 34.5 138 207 276 345 ooo 483
0 mo oom ooo 276 368 ooo ooo ooa
0 M0mo 0 00mo

QMDD oom ooo ooo ooa ooo 336 392
0 000D MM OTmam

Ommooo 0mom 00 OO0 OO0 OmDOo 0OWd 0Omo

Grain sale Change to recommended N for oilseed
price rape (kg N/ha)

D O000MOMODO0mMmono

ooo oo mo mo =70 mo moa
ooo 30 mo -30 mo -70 mo
ooo a0 0 mo mo mo mo
275 oo oo mo mo mo -70
300 oo oo mo -30 mo mo
325 70 30 0 mo mo mo
350 70 oo oo mo -30 mo
375 oo ao oo mo mo mo
ooo oo oo oo 0 mo -30
ooa oo oo 30 oo mo -30
ooa ooo [ 30 oo mo mo

44 Return to Contents

40


http://ahdb.org.uk/fertiliser-information

Peas (dried and vining) and beans

0000 LO0MmMONDO0000MmMO0MOMO0MDIMO0@MO MMM ON M 00 mmm DM anmoon
and bean yields of 3.5 t/ha. Where yields are likely to be greater or smaller,
000000oMmo0momonmo0nommoomooom@mibmMomoMmOmMOo0M MO IMN00 Mmmon
0MOOODOMOMDOmMO0MIDOmMO00000MMO0MO0MO0MODMOMDmMmOmM O0MOnm am
MO00mMODmmo

O00MINMOM MMOoo0Onooo00hMOIDiMO0mMO0mM 00ho0mo dDdbbofmoomoooo

SNS, P or K Index

o fifz2]3]a]s |6 |

kg/ha
0 ooooom o 0 0 0 0 0 0 0
00o00oomam 0 o ooo 70 oo 0 0 0 0
000meT
0omoomm 00 ooo 70 00D 0 0 0 0
0 0000OmO 0m 0o 0 0oo 0o 0 0 0 0 0

Further information
0000 MDD cOD0mooa

000mMOMmm

0000000MmMO0momon
Seedbed phosphate and potash is only needed at Index 0 and 1.

Oomooo
Peas may suffer from sulphur deficiency on sensitive soil types. Where
deficiency is possible, apply 25 kg SO,[TI00

Peas (dried and vining) and beans / Sugar beet

Sugar beet

0mmooo

00000000 O DO00ODOOmMOmMOOnomD IO MDD D Moo ooID Mmoo moo
applied in spring: 30-40 kg/ha of the total N required immediately after drilling
and the remainder when all the beet seedlings have emerged. If in doubt about
the appropriate SNS Index, seek advice from a FACTS Qualified Adviser.

O0MImom Mooofomomooooooon

I
e[ 2 [ 5 [ & [ 5
I v

0 MO m ooo ooo oo O 0

0000000MON0mMO0OD 000000 MO0mMOooma

The amounts of phosphate and potash shown at target Index 2 are needed to
replace the offtakes in a 60 t/ha crop (with tops ploughed in) and maintain the
soil at the target Index.

The phosphate and potash recommendations at target or lower Indices can be
00MOMmOommmoMDOmomIn M O0ODM OO OD0 0IMIODO0MOImomOm 0D mmoomoa
difference in expected yield by the phosphate and potash content per tonne of
IMmMDmODOD MO0 mmmoo

Crops grown on soil at Index 0 and 1 would be expected to respond to the
extra amounts of phosphate, potash and magnesium shown in Table 4.30. 0
0MOIDO0ODmMO0 00ODOD00MIDoo0mMoonmo 000MIMImImoan MDOm oD ommoo
the Index of most soils, except light sands, to Index 2.
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0000 0mmMmo

At P Index 1, the recommendation for an expected yield of 70 t/ha where
MOIMMOMI0MOMMOOIDIDONOMINDNONMODOD 0 MO00000Dn0moom

0o 0Mmo0mODO00OODOMMDOM MM OMM Mo0mModn 0MOmMmAmomo 0o00mmm
00000000 0O000ODOO0MMD0IMOMO MM O00DO M Omnom 00000 0000 00nmmom
a guide to application rates on Index 2 soils.

Table 4.30 Phosphate potash, magnesium for sugar beet

P, K or Mg Index

4 and
higher

kg N/ha
DEII:IEII:IEII:IE[II:II]DDEI | aoo oo oo 0 0
0omoomm 00 ooo 130 ooo 0 0
0 00000OmO 0m 0o o0 aoo 75 0 0 0
00,0 (use K Index)" aoo ooo ooo 0 0

0MO00mO MODmMLODIDomMO0mOMO0MDIN0mMDMImMOMIDDO0OD 000D DODMOMIMO0MMOD D IInmmoo
000mOmMIMOMO0IN 000N MImO0mMom 0,0 MOOIONo00 0 00000O0000000MmO 0MmOMmOmmm
K'Index 0 and 1. On K Index 2 soils it is only necessary to apply 100 kg Na,[I 0 0000DOMOM
contains less than 25 mg Na/L. Fen peats, silts and clays usually contain sufficient sodium and
no fertiliser sodium is recommended. Sodium at the recommended rate has no adverse effect
00MOOpOIDOODDO0DLMIMI MDD MODDMMIDMO [

If inorganic fertilisers containing potash and sodium are applied just before

000 MOMOO0OO0mMmMOoDODIDOmMOO0 D MOoOno000MOnoomoomO0no 0000 0nmmo
O000MmODODO000MINMOMODD0MOMIONC M M MOdDMImOODImomoomo
MOMMOMmMoOO0M M OMO 0O MImOOD 0 0000MOmMImMO0 MOmMo0Onoomommon
MINODOMOMDO00M 00MOmMO0MOOnmMmOomo 0MOl MDOnooMmooooodndnoooom
O0OmODO00DOIDm 00MONOMONMOImOMONo0 0mMOMmnOmn oM oimOoomMoOn 0o
MMOONOooDOMIOMOODMOMIoMDoO0M oML 0O dmMO000MOM o0 MOMIN 00D 0m mo
0mooOmomOnomooomoa

Sugar beet

oomao

Boron deficiency can adversely affect sugar beet yields. An application of
00MOmM O0MOODoOOD0mM DOMINO0MDO0mWOMOn O MOMO0DDODO0MOMD O0MoOnonoo
soil (hot water extraction) is less than 0.8 mg B/I (ppm B). Deficiency can be
corrected by applying 3 kg B/ha. Seek advice from a FACTS Qualified Adviser
O0000IDM Ino 000ODo0n MomOmomoommoomoo

Oomooa

The uptake of sulphur by well grown crops is around 50-70 kg S/ha and those
of high-yielding crops closer to 100 kg S/ha. Crops may suffer from sulphur
deficiency especially higher-yielding crops grown on sensitive soils (sands,
00000000 0Mo0mMmODOnD MOMmOnoom DoMINDMONMOODoOn0mMO0M O moomo
0 00DMOdDODo0nmOomnoam 00 DODOD0MODMOMOD MM MO Dm0 Mmommooomoo
applied if deficiency symptoms consistently appear in other, more sensitive
crops within the rotation, such as oilseed rape and barley. Where deficiency is
0000MIMODOMOmO /ha is effective.

e
O0MDINOMmooomom

e Make allowance for nutrients applied in organic manures
I 00ONOmMON MO0 O Omomo

¢ Ensure the phosphate and potash offtake is balanced by
application on Index 2 soils

e Check that soil is maintained at Index 2 by soil sampling every 3-5 years
J

Further information
000000 0000 0Mmooom oooo
00MINODNOMODINOONO000ODMmMOooomooon

0 IO 00000 000D 000 m
000@Doo000MO0Onoma
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Biomass crops

In the UK, two crops are being grown commercially specifically for biomass for

000MOMIO0MOIMONODMODD I OSa/ixDO0DMDINO 0MIDNDODNMODmMO00mon
MO0 MO0 MOopOMmooOnmuooomotInom oOniMiscanthustklyiganteousl

0 MOIDDOCMImMIMD DooMmMOLmMODoMomE MO0 MO0Moo MO0 MOIDODDmMOmmbooo
0O 0ODanom 0 Moooohoooon 00MImobommmooo

In addition to these dedicated biomass crops, some normal agricultural crops
IDDmMOmmMO DIDOD00MOMO0MO0000N0000dnomo0m 0000DMMmMO0Do00000000m
O0MINONmOmoOo0bo0 MImoO0dmo 000D mO0Mo0mMD Dm0 MmO oin0 00Manm
MOO0MMOOOMI MO 00D0OD00MOMO0ODMmMO00MO MO0 DOnOo0mO M 00D m O 0m
00DO0MOONDIDMONOM MODOMO 00MOMO00dDO00DMOMO0DMOnoOnooomaoa
MOMOMONOmMODOmMOMDODO M0ODmMOOMINmMOo0MOn O M INO00MO MmN mMO0Om 0 mm
00m DOpmONODODmMO00MOo00momoon

0 00MIMOM DDOIDDOO0DODODME MbmLboMEMmmMmOoonIn Ih0 00000 0 MO0 M O 000
MOMMOOMO0MoO0mMIMOo00000mMO0an 0 0 00 MbmooOn00Mm M Omnim 0 Moo o
0000MIDOOD 00 M0 MomMObO0mMEbO00mMmMO M MUMIMO MOMO0MOMD O OO0 MoOnmm
MOIMOOMDMDODMDMD Mm 00 0

0 MO00MOIINO Mmoo MM OnM oMo MOmMOOMO 00 0d00MO0MINOMmOam 0 aooog
0IMO0mOmO0n 0 MMOOmom DO0MOMIIDO0MO0mDoom 0 I 000MO00mmoano
00D 0 dNMMOMnOmOnm o0 000 0 0 00o00M 0MODIMDO0MOOnomoo 0mmoom
warming potential as about 300 molecules of CO, N OIIIN 00OD0MDMO00MmOm
the environmental effects of nitrogen fertiliser applications when growing crops
Mnoomm

000MO0mMmnmm oommo

0 0MIDmMO 0MDO00 00ONODMOmOMOIDOMOOmOmDo 0D 00MmDONmom

0 MODDMO0MINOOOOIDmMONO0mMOoo0Mom M0 Mo00mMO00Mmo0000MoIDImoOnooom
UK conditions or worldwide. With such a small knowledge base, it is difficult
DIMoimodDmmOImomomodnm 0modDodnommO0moo0MmMO0MomMoo0Mmmoom

or whether they are site-specific. Consequently, the guidance given here is
0D MOMmMOoomMoooo MM OMmOID0MOMOMOODomINo 00000DID0mMomoomon
0MO000D0mMOCMIOMN MomMmmmaoo

Biomass crops

Miscanthus

Table 4.31 Typical offtake of nutrients in harvested biomass (excluding the first
M 0MO0MmMINONMOOnom 000MIIMO0mMIDmM 000000 DOWDO0nommOno0mao

In a typical crop yielding

Per tonne dry biomass | 14 tonne dry biomass

per ha
I ™
0 mmoooom o 0 0o
0ooonoomon 0 o 0 oo
00mooam 0 a ome aoo®

a. Potash offtake in Miscanthus is very variable as it is affected by weather and time of harvesting.
These values refer to crops harvested in January; it is now common for crops to be harvested
later (eg April-May) and the offtake of potash then is generally less because rainfall leaches out
00MO0ODO Mh0@MmMO0MOmMIMO MO0 M0 MM O M 0o [

There have been no published studies to test crop responses to different
0000D0OnOomMOnoooo DI INOMODODoo MOoMIDOno M IDMIMmoooOD Moooom
and phosphate offtakes are small compared with many other crops, because
0 000MIMOO00MO0mooo000MINMIMOD0MON0 o MmO 0MD0OD0000O0anon
rhizomes before harvest; these nutrients can be reused in future years.

00 DMDCIDOmMOMnomino 0o00dDimomMomoomi M 000MOmommoawoo
additional amount is required for the growth of rhizomes in the first few years
000N mMOMmoon 00DDmoomm MDD ONmOmomnD D000 000000 0000MOmMmomno
offtakes by Miscanthus, (b) comparisons with offtakes by other crops on soils

at different levels of crop-available phosphate or potash, and (c) experience
00mMO0mMEOID000MmMO MOIDDmMIMOMDOODInO MOOnm moo0000m

0000000m
Maintain soil at P Index 1. Check every 3-5 years by soil testing.

0omon
Maintain soil at K Index 1-2. Check every 3-5 years by soil testing.
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In some cases, a biomass yield response to 50-100 kg N/ha has been

000000 MOOO Mmoo MmMOoMDmOmMO0 MO0 000 0hiMoMOnmodnooooooo
MO0 DO0MOIMODD D MO mMO0MMOINO0m 0 Moo 00D 00dmmodn mofomofmmo moo
000D MOmO0Mmoo ODMoMD DO 0IDOO M ID MM MOmo0mMmo0mm boomo
(ie in SNS Index 2 or below), the soil is likely to supply about 40 kg N/ha
WoO0DomibMOimMOmOobmonm booooo 00OD@MM MO 0OD0mLb0mmInoomom
MMM 0Onodnoofodm Mmoo 0 Mofmoonomomoo D 00000 mom Mo m
0MO0mMmMODmMOOn00Moon 0M0MMMO00MIM DM o000 MmO 0000 D omomoo o
provide sufficient nitrogen for maximum production. In soils starting at a higher
SNS Index, nitrogen applications are probably not required for some years.

In the first two to three years after planting, some nitrogen is required for the
00 MDODDoD 0CODMODMI DONODOOmO DOCOONMOMOOMO MmO DO0OD 00 DO0Om
IOMO0DOIMONIDOO0ODO 0O00OD M OO0MO0MINODO0IDDO0NmMO0 0b0000ODoomo
I0OMIIDOMOn OO0 Mo o I ODID I oo0INIOmOD 0MLo00Wo0 DoMDanooIoom
0000ImooOnoMnmoo MoOmItOoo00On 00InAnOooo 0 bobbonoOobommmao
nitrogen (perhaps none) will generally be required in the first two years; nitrogen
000MMOONCOODOOnDMO0MOINIMNoIN MO0 000MOMOMmo00D MOImimmon
MIDDOOOID@DOINODMODNWO0D DOOmO000ODDONID D00 MO0 MMOOD oMO 0 MmO amo
the first year after planting are subject to large losses and also encourage weed
0mo mo

000IMOIMIMDODOODNONMD DIDOINIDMINONDOMO MDo0mMoMnmoo 0 0oo
0MOODomooODmmono 0MO0MOIDMIDIDO0D0OD0DMINDOmM D00 MOM DMIDODom
WO O0ID DODmMO0MIDImooon

oomooo
000MODMOODOOIMOMomo0ooMmINOmoidmofMmonoimbmDodDooIoomon
0 MODOMODONOnom 00

Biomass crops

Willow

Typical offtakes of nutrients in wood harvested from short rotation coppice
0 0m0 MIDIDmMOmMooMmmo MINmmO ModD0mMOomOCmoo MO MmMIDO00 0000
Table 4.32.

Table 4.32 Nitrogen, phosphate and potash for willow

In a typical crop yielding
30 tonne dry biomass

Per tonne dry biomass

per ha
e
0 moooom o 3 oo
0000000mom 0 0 0m oo
0omooam 00 am 72

000DDOMMONDmMOO0MOM M0 MD0MINMO00Ono0mo0oOn 00MID0mMmon
00ImOmoommo 00MID000DNON mWo00mMmOCONO0MIMIDOIMOAaNooD 0 DoD0Omooo
given here are based on a combination of nutrient offtakes measured at a very
00 DOMOO 00ODODIDOmMO0mMO0 DOmO0DMODmoe 0ma

No fertilisers are required during the establishment year; so the

o000 D0000MO0momo oM Onodomiomoodn om0 MDD 00D MmO m 00oo
INONOM MOODODODOMoOmoo 00OmO0ID0mMOo00000000MNmMOMO00no0n0 0mMOnm
0o00momoom

0 MMINoOOMDmMOnomMmo00MOOnmm 000m 0000MmMOIDMoMOImomMmomomoa
MIMO0DIDOMoOMDOD 000MOMNON0MO0000 M ODID MoDODODOnomoonmm
harvesting, unless specialist equipment is available. It is, therefore, necessary
INOMOn MiMOOmoooommo 00Monoom ooimodMo0Modnmmo0moanoom
in the first year after a cutback, normally during spring in preparation for the
000D0MOMNOMmMmo Mo
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In situations where biomass crops are used for bioremediation of biosolids

or biofiltration of effluents, levels of nutrient application in excess of those
highlighted in Table 4.32 may be justified, recognising the relatively low
000Imoo0 00MIMmoimoo0 MmO MIDImOo0 M o000 mOnoao o moaooo
methods of disposal. In such circumstances, careful monitoring of ground and
O0INO0M DMOMImo 0IMOIO MO0 00000MIMNoD0000DMMDooiMoMobMOnoanooo
runoff of N and P.

0oooooom
Maintain soil at P Index 1. Check every three years (ie each harvesting cycle) by
O0mmoamon

00moo
Maintain soil at K Index 1. Check every three years (ie each harvesting cycle) by
O0mmoamon

0mmooo

000 DM MOoD0MOOODmOo0 0mMOomoMONIMmoo0M MOiMmo0Ino Modomooma
0 0IDODMOODOOIoO MM 0000000mMmo0000momo0 DM MDoo00Mm 000MOomnoo
modest nitrogen requirement. The requirement is about 30 kg N/ha per year O
for a typical UK crop yielding 30 t dry biomass during a three-year cycle, [

ie 90 kg N/ha total offtake. However, larger offtakes have been observed in
some situations and, as a grower gains experience of yields in specific soil
types and different environments, nitrogen applications can be adjusted using
the values in Table 4.32 for nitrogen removed per tonne dry biomass.

000MMOONO0MODMO0MD 0MONImoo0momo0 IDMIDmMODOD 000mMmmi00mmo
O00mO0In O0MOD MmO MIMOMMOMmMo00 MM OIDIDDD0Mo0MMo0nomMnomo
Mmooo00MOIDMDMO0ON MO MINO0MIDD MIMOMmMOOIDOOnom 0000dnanoo
first year. The amount applied should be determined on the basis of estimated
0MOONoomoo Do ON MOMOIDOOD MMO00Ono0MoooodDOn MmO 00mOmomm
biofiltration systems.

Biomass crops
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Conversion tables

Conversion tables 0 0MOODmMmMO 000
s ommmom oo S
0ID000mOm 0mODO0mom po 10 utiply by ©.

MgO to Mg Multiply by 0.603
000momom 00mOMomom

00 A0Mm 0 O [0 O
0moomooom nmomomo 3 :

000 to Na Multiply by 0.742
Homo HHDE0ED Salt to N Multiply by 0.393
0 ° 000MOmoon alttoNa uitiply by ©.
00 3mom N0MOMmO0mom
0mom °m NMOMDMO00momon

Further information
0 0000MmMOMOMOmMM M

omom Omom

0 0MIDODOIDMO MODMO00MO0 OO DD mOmD O0MOMmMOO0MMDOONOmMOOMO00 0MOmMmOomMmmmm

0 OO0 00 0000

OO0 OO OTmnon
BEDH]SDDDDD]DDIDD]D]D%D]DD BBDD[HDJSSEDDDDDD]D 000000000 M MODMIMmmem @ Multiply by specific gravity (w/v basis)
0Mommon 0Mmoaoooo
0anopm ommo
0MO0mommonm 0mm 3
0MODMDmOpmomm  00mM °mo
0MOMMmoDmomman
Omom 0mmo

0O D0ODmoma

0ODm 0 @ 0 DI DD Ommon
00mm 0 m 0 DI MmN Ommoo
0 OIDm 00 M@ 0 DI DD Ommoo
DOnma ,m 0 DD @D OmD

00ADm 0,0 Multiply by 1.348
0 DOD MO 0 DMD DD Ommoo
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Analysis of fertilisers and liming materials

000 0MITIONMOMOmD MDIMIOD IO DM O0IMDo0mo0 0hDmMotomoo

000 000DDDMONOO 00000M@OD 0MOmonommooonoomooo Momooo
physical forms of nutrient sources, as well as growing conditions, can influence
the effectiveness of fertilisers. A FACTS Qualified Adviser can give advice on
appropriate forms for different soil and crop conditions.

The reactivity, or fineness of grinding, of liming materials determines their speed
0I0DODNOOD 00 DO0OMIDDMD 000ODOmD 0Mo000000MOmm MOLmM Om i 00mo

000IDmMmOMmomoo

0 00O 0 00 0 0 O o

Ammonium nitrate

Liquid nitrogen solutions

000 MO 0 00D MImmOm 00 0o
00 0 000 Mimoomm

0 mom

00IMO MImmmm

O0000000MODOImnom
0Mommo00mopo00oMaom 0am

00N mmO00MOo0o000mMOmo 0 oo

0D0 0 00mMoO MEo0000Mman 00 am

0 0000 0 DOm0 MO00000man 00 om
Rock phosphate (eg Gafsa)

000000 000000 NO00OO00mMO OO0

0 0hDDMODO0mMOoOn 0 0ao
00MO0MMONO0mMOoOn b 0
Potassium nitrate

00

00mmamo

0 MO0 00000mED Momo0mom
0 0MDO0m 00000Iom

Epsom salts (magnesium sulphate)
00O Mo

O00MOND MOMDOONO00moon
33.5-34.5% N

18-30% N (w/w)

000000 @

000 00000 MO,

000 m

00MO [0 OD00 @00

000000 @ 0, typically 30% SO,
000000 @0,

000 MODOD M0,

000 MADO0 @ 0,

27-33% P,

000 m,0
000 000000 MmO,
13% N, 45% K0

Analysis of fertilisers and liming materials

000 00N Omnom

00 0 00m- momoomm

Epsom salts (magnesium sulphate)
0o DOMIoomoomm

0

0 00mEmMmooo00 ODOMmmo MO oomaom
00MO0mOOnom 0moomoomm

O MO0 0MOmmom

0 MO00MODMINOID 0o0moom
0 00000mMOOm DOomoom
Hydrated lime

0 0m O

Sugar beet lime

000 0,000 0 00 000 00,0 000 ma,
0 MM 00 MO0 M0, typically 32% Na,0

000 M 000000 Mo,
D00MOMIO0 M 00
16% MgO, 33% SO,
000 MO0

000 MODOD MmO,
16% MgO, 33% SO,
D00MOMmON00000 Mo @ 0
mOo00o0 MO

000 mo,

0 M 00 MO0 M0 000 M 0 0
6% MgO, 17% CaO.

0 00IDINmMOmMOmMO0m 0o

aoooo

000o0omobdpoo m oo

c.70

omo

22-32 + typically 7-10 kg PO [II
5-7 kg MgO, 3-5kg SO, 1000
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Glossary
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effective source of that nutrient for the crop.
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Glossary
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Rainfall between the time when the soil profile becomes
fully wetted in the autumn (field capacity) and the end of
0MMO00ID IO DmMO N0 Imo0mi0o D ID0D0 MDD 0 M 0Omoanmo
00000 DM 0MOmOdmmo00ID0mMmo Mommom

UK national certification scheme for advisers on crop
O0mOmoomoMmoOn 0Oo00o0 0000 00 00MOmM ama
renewable annually. A FACTS Qualified Adviser has a
certificate and an identity card.
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water (solutions) or held partly as very finely divided
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and nutrient run-off to surface waters.

0 000N MO MmO MnoImoMmom D MIm o moomo
MIMOMOMmOmmoo

0 MO000MOM DMOMOMOMD 0OODDmO0DMOMIMmmm
0MO0MIIMIND 0000oo om0 M Mmboom 0Mm
0000mOIDmo00Im

Temporary grass, usually ploughed up one to five years
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mineral nitrogen in the soil. It increases with application
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field. Usually applied to phosphate and potash.
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It is the main method used in England, Wales and
Northern Ireland and the basis for the soil Index for P.
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with a readily available nitrogen content of 30% or less.

O0MMOMD M DMOM 0MDMOOD MIIDMOIDM 00M0Mmo Mmoo
0 0ID0M 0D ODImOm MO DMONMIDD 00D Mommo
0N OOMOOOIDIDO0 000N MOM 0MmoooOnommooo
000 00 00ONo 0MmOmoommoomon

See Offtake.
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fraction of separated slurry is also defined as slurry.
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Lowest soil P or K Index at which there is a high
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potassium supply. See Soil Index (P, K or Mg).
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Using the Nutrient Management Guide (RB209)
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RB209 was first published in 1973 and was the first comprehensive set of
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Further information
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and recommendations from the guide, it is practical for use in the field.

Always consider your local conditions and consult
a FACTS Qualified Adviser if necessary.
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Section 2
Section 3

Section 4

Section 5
Section 6

Section 7

Using the Nutrient Management Guide (RB209)

Principles of nutrient management and fertiliser use
Organic materials
Grass and forage crops
Arable crops

Cereals

Oilseeds

Sugar beet

Peas and beans
Biomass crops
Potatoes

Vegetables and bulbs

Fruit, vines and hops
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extensive root systems that are efficient in taking up water and nutrients,
therefore, every effort should be made to ensure seedbeds are free of

000 000ODoOoODMomomImom i DDDmM oD Dm0 M OIMom 0O0mO0 mmmmm
00MDDONMINMI MO0 mOOoo000000OD DoWmobmo 00 Do momooom m
00MO0CMOIMOOnO0MoOD MMINOMMIMo0DMOMINMOmidD ML Moo Onmon

0000000 D DmOMD MODo00MOID0NMINDOMOMONOnomoo0moomoo
requirements for different market outlets, guidance from a FACTS Qualified
Adviser should be used when making decisions for specific crop
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Summary of the main changes from the previous edition / Checklist for decision making

Summary of main changes from previous edition
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Information on irrigation and water management for potatoes [l
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Checklist For decision making

Individual decisions for fertiliser use must be made separately for every field.
Where more than one crop is grown in a field, these areas must be considered
MOmMmOomo

1. Confirm the crop to be grown and the intended market. Identify any crop
quality criteria required by this market, eg dry matter content and skin finish.

2. ldentify the dominant soil type in the cropped area 11 [ 00T O A Cm
O00IDOON 000000 00000000 OTno0 oo o0

3. Assess soil structure and take action to remove soil compaction, if
0000000MID00D0MDODOMIDIMO0IDIMDINmMOM DO MDO0ODO0IDOInmoom
nutrient and water use efficiency.

4. Carry out soil analysis for pH, P, K and Mg every 3-5 years (0000MMMNOMOM
J0MOOODm 0DImMmMOmMmMOmMOID DOnDommm

¢ Soil pH 6.5 (5.8 on peat soils)
¢ Soil P Index 2

e Soil K lower Index 2 (2-)

e Soil Mg Index 2
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Checklist for decision making / Phosphate, potash and magnesium recommendations

5. Identify the Soil Nitrogen Supply (SNS) Index of the field, either by using the
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7. Also check if the field is within a Nitrate Vulnerable Zone (NVZ), consider the
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up, maintaining or running down the soil Index [ [ 0 0 C 00 A0 Ci o
[OMom Oooooo Dol Allow for any surplus or deficit of phosphate or
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Index.
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optimum timings for fertiliser application, then find the best match for these
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Phosphate, potash and magnesium recommendations
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on achieving and maintaining target soil Indices for each nutrient in the soil
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fertiliser decisions and it should be done every 3-5 years.

Soil samples can be collected by walking in a ‘W’ pattern through a field
MmO MOOD0MMO0MOmoo0m. Identifying the major soil type and yield variation
in the field is a key step in establishing the need for GPS sampling.

PAAGe
Professional Agricultural Analysis Group

Most UK laboratories are members of the PAAG that offers farmers and
advisers confidence in laboratory analysis.

+ Proficiency tests (often called ring tests) carried out by Wageningen
0 0M0MINIDOCMOMOmOIDoON0D0DOMOIDO Mo0M 00 00Obobmoon
aooma.
000D 000mao

+ List of UK laboratories
000DNOOOO0m 000000 D00DMM 0000 0MO0MO00000I000Moomon
find-a-laboratory

+ Sampling guidelines
www.nutrientmanagement.org/library/sampling
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Taking soil samples for phosphorus, potassium and magnesium
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¢ The soil in each field should be sampled every 3-5 years

e Collect samples at the same point in the rotation and well before
growing a sensitive crop eg sugar beet

¢ |deally, sample immediately after the harvest of the previous crop

¢ Do not sample within six months of a lime or fertiliser application
(except nitrogen) and avoid sampling when the soil is very dry

¢ Do not take samples in headlands, or in the immediate vicinity of
hedges, trees or other unusual features

¢ The soil sample must be representative of the area sampled. Areas of
land known to differ in some important respects (eg soil type, previous
cropping, applications of manure, fertiliser or lime) should be sampled
separately. Small areas known to differ from the majority of a field
should be excluded from the sample

e |deally the sampled area should be no larger than four hectares
¢ Clean tools before starting and before sampling a new area
e Walk a ‘W’ pattern across the sampling area, stopping at least 25 times

e At each point collect a subsample (core) to 15 cm depth using a gouge
corer or screw auger

e The subsamples should be bulked to form a representative sample and
sent to the laboratory for analysis

e Use appropriate packaging (normally available from the laboratory) and
label samples clearly, providing as much information about the field and
crop as possible

Phosphate, potash and magnesium recommendations
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acidity can occur in patches, spot testing with a soil test kit across the field is
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Classification of soil analysis results into Indices
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converted into soil Indices using DOOMMITO

Table 5.1 Classification of soil B, K and Mg analysis results into Indices

_ Ammonium nitrate extract
0 0-9 0-60 0-25
0 10-15 61-120 26-50
0 16-25 o ((§+)) 51-100
3 26-45 241-400 101-175
0 46-70 401-600 176-250
0 71-100 601-900 251-350
0 101-140 901-1,500 351-600
0 141-200 1,501-2,400 601-1,000
0 201-280 2,401-3,600 1,001-1,500
0 0 000moo0 Over 3,600 0 DODmo0
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Phosphate, potash and magnesium recommendations
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replace offtake and are intended to achieve optimum vyield. The potash
recommendations are required to replace the offtake and maintain target soil
Indices. The larger recommended applications for soils at Index 0 and 1 will
bring the soil to Index 2 over a number of years. By not applying fertiliser at

Index 3 or above, soil will run down over a number of years to the target Index.

(
00MIDOOmMOooomom

e Recommendations assume good soil structure, water supply,
and pest and disease control

* Recommendations are given as phosphate (P,0,), potash (K,0)
and magnesium oxide (MgO). Conversion tables (metric-imperial,
oxide—element) are given on page 25

e Organic materials supply phosphate and potash which contribute
to crop requirements. Don’t forget to make allowance for the
phosphate and potash applied in organic materials MOOO0OMM
0 MO0 OO meon

¢ All recommendations are given for the mid-point of each Index.
The K recommendations for the lower half (2-) and upper half (2+)
of K Index 2 are the same

e Where a soil analysis value (as given by the laboratory) is close
to the range of an adjacent Index, the recommendation may be
reduced or increased slightly, taking account of that given for
the adjacent Index. Small adjustments of less than 10 kg/ha are
generally not justified

e Where more or less phosphate and potash are applied than
suggested in the tables, adjustments can be made later in the
rotation

Phosphate, potash and magnesium recommendations

0000 000MMINO00000MMO0MOMO0MO00 DODMO0MNM at Index 2 are those
recommended to achieve a total yield of 50 t/ha. Crops grown on soil at Indices
0Moomm 00mmomoo00Mmoanonooooo D0 DmMOODmO 000MMOD000000Mm
00MO0mMO0m 000OCmE Moo0 DONMO0M@mImmo

000MINMOMODOIDMOMOODoMooen o 0bo00mMoooo0imIDmibOmMmM oD mo0nmmo
MDmOOODmno DODo0momooo

However, the potash recommendation at target or lower Indices can be
00MOMOm DOOMIMIMODODOMOD M oODM 00D ONO 0MIMDO0MOOMOmMOm OmDmmoo
the difference in expected yield by 5.8 kg/t.

0000 Ommm

At K Index 1, the potash recommendation for an expected yield of 70 t/ha is
330 + (20 x 5.8) = 446 kg K [ MOOD 0DMOMOM O0MDINMM MO00MMOm oooo
where the soil Index is higher than target.

OO0MMIDm oooD 0 0oDooMmO0boo0MOnOmo0mobom 00000mo IDMiIDOnmmoo
UMD MOmMOOmommmmoom

4 and
--

kg /ha
00000000 0 0 ooo oo ooo ooo 0
00WM000n 00 360 330 300 ooo 0
0 00000MO oo 0o O ooo 0o oo 0 0
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The amount of phosphate recommended for soils at P Index 2 or 3 is more [
than sufficient to replace the phosphate removed by a 50 t/ha crop (about [
00M0m 0 dmOomimmomo00000MoD MD0mIDD 0mMOmIm0mo Mo IDaDm o0

P Index 2 for an arable crop rotation and should be allowed for when assessing
IImMmoO0ODOno00o000MOnNOnmo mommooo

On soils at P Index 0 and 1, the surplus phosphate will help increase the soll
P Index and no allowance should be made when deciding the phosphate
requirement of a subsequent crop. On soils at P Index 2 or below, a large
0M00Mn0MImomoooo00MImo00 I M0 DMOIDomoma

The amount of potash recommended at K Index 2 will only replace the amount
0 0000 0MMOIDiMODOMoo M Moo o i@ MmO 00D D MNomooanmoon

in the rotation to maintain the soil at K Index 2. The extra amounts of potash
shown for K Index 0 and 1 soils will slowly increase the soil K Index.

- [
" HWWWHHTEHDHW]]_DDD]EDGEU.]DDD i

0 MDD O00Mo00D O0MmomOmooo 0

Figure 5.1 Potash deficiency Figure 5.2 Magnesium deficiency

Phosphate, potash and magnesium recommendations

Timing of application

0MMomooo000MIDODOMMOMDI0MDOONIDOMOOno MO0 MIMOOD DMO0OnMmanoo
000000 MONmoobMODmoomon

Where more than 300 kg K [ [ONINOOMNOINO0MINOMINUNMMODNO 0 MM
O00MOIMD MO OmoOn DOmo0moo0 0MODIDID0m 0 MO0 MmO ID000M M 0Moo0moo
after primary cultivation and no sooner than late winter. Large amounts of

potash can sometimes reduce tuber dry matter content. If applicable, reference
0000MMOM DOOODODO0D 0 0000On00IDD dD0mMmD000miOmMmOLmE 0o 0omanma
000DMIMOmMOoMDoom DOMOmo 00D 000 00DMmMODOMooOD 0 On0moomo O
O0MIDDMDIIDO MO0 MO IDMINOD0MO0OD 0 OO0 0MO0ME Momoom

0000000000 O 00000NO0mMODoMmOMmoo0ID I MDO0MO0MDO0DmMO0ODOnO O
00000 000 00MINIMNOMNmMOoo0 MO OO O0000OnOI000Do0o 0 00000Onmo
0InooooboMmODmMOomooomomon

[
00MDIOOmMO0o0mom

¢ Ensure the potash offtake is balanced by an application of potash
fertiliser on Index 2 soils

¢ Check the soil is maintained at Index 2 for both phosphate and
potash by soil sampling every 3-5 years
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0000 0mmm

Soil analysis shows P Index 2 and K Index 2 and main crop potatoes are to
be grown. The expected yield is 65 t/ha tubers.

00000 MOMIMDOMOO0MIiIDIIMmOmMmam 0 MoMooMmImmom 0 Moo
UMOMITDODOIMINON Mo 0000

Phosphate 65x1.0=65kg P 0,00

Potash 65 x 5.8 = 377 kg K 0 [0

000 000MDO0MIMmMAODoo0 0 0000Mo0mom 0 /ha and 300 kg K O MOOOON0
0MOMIDmMEDMOMIDom

For phosphate, the recommendation is much larger than the offtake
because potatoes are likely to respond to extra phosphate at P Index 2.
000N IMONoOmMofo000MmMO0moOD D O0MOnmoOn0@Momo D D00 Mmoo omo
MMM OMOOCOND0MOMMOMO000D0MAODO0mom 0 /ha (170 - 65 = 109),
O000MmMOmMmmO 000D D 0O0MO0MmMOMOID0Mo00000MmMO0INOOn0ODOnoo
000IDMOMID MO 0O oOnmanoo

For potash, the recommendation is less than the offtake and the deficit
(877 - 300 = 77) should be made good later in the crop rotation.

e Where organic manure is applied, it is important to calculate the
quantity of nutrients added in the manure MOO0OOOMOD MOOMMO
0 DDONmMOand adjust the amount of fertiliser accordingly. Allowing
for the nutrients in manure reduces the need for fertiliser, improves
farm profits and reduces the risk of nutrient pollution of water

e Construct a nutrient balance sheet for each field and ensure
the phosphate and potash offtake is balanced by an equivalent
application of phosphate and potash on Index 2 soils. Check that
the soil is maintained at Index 2 by soil analysis every 3-5 years

Phosphate, potash and magnesium recommendations / Sulphur recommendations

Sulphur recommendations

00MNDINIDOIIMDDOODLDO0MMOnNO000MDmMOINo0000MOODmMoOmM 00O 00 00000
atmospheric sulphur emissions have declined significantly and a yield response
to sulphur is possible. If deficiency does occur, it is most likely to show first in
OMO0MImO DIMOM OO0 MO0 MOIDm IDOnD MIMLOmID DODODo0ODDDDOm 0mno 0oo
00 00000 0 mnamom

000 0MmMmMIMoomo0Onm 00MoOmon i
O0MO0OmoOIno DoMmMOmoImoom
Where sulphur deficiency has previously
0000000 M OmmOoo00MD OO0 mm
0000 ,M0M0MmMimO0MmMo0mmmoo
MImpOImInomooooono

Figure 5.3 Sulphur deficiency

(
00IMMODmO00maom

¢ Organic materials can supply useful amounts of sulphurlld
IO0ON0MON MO0 OmMOnma

* Sulphur recommendations are given as SO,. Conversion tables
(metric-imperial, oxide—element) are given on page 25. If applying
liquid fertilisers, manufacturers can supply tables which convert
kg/ha of nutrient to litres/ha of product

¢ Further information on the occurrence of sulphur deficiency and
diagnostic methods can be found in [ [0 0 0 A0 ET
O00INO0N 000000 0000000 OO oo
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Lime and micronutrient recommendations

0IMo000mMoN0OMmDONmMOOnmO MONm 000000000 0MOMMO DD 000 Ommom m
0 MMO0Mnommoo000dDINO0MmMOIMO0MOMODOMDOMDD MOIMmoomooanooo
only significant trace element deficiency in potatoes is manganese (Mn), which
000MO0DODOM 00D M O0MIDOIDOO0M0MDOINTOMO MO0 MOMMDON0 Mo 000
0000m paa

Manganese deficiency usually occurs in patches during periods of rapid growth
I00MO0MOODNOIDIDOIMNODIMOD DIOODIINOMO0MOINmWoOIDOMOI 000000000
I00MmMmOm 0manm

00MDOIMoIIMIDODOOLIMIDOIOMDOD DO DM OCID MO DMODO I

00 IDO0MOINOODmOnD OnooInon 0oIDMLONMOTMDNOO0n 00 OO0 moo

0 00DDDIDDNICDIDIDNOOImNOO0ITMOMOD MO0 MOMooIDhomi D0 dumomano m
as this can increase the risk of common scab and manganese deficiency.

'l ORI M MO0m

Figure 5.4 Manganese deficiency

Lime and micronutrient recommendations / Calculating Soil Nitrogen Supply

Calculating Soil Nitrogen Supply (SNS)

0IDIIDOIMNMN MDODIOmO 000ODODIMO0DMODIOMIDMIDMODMoMDmooo
MIMmOIDOD DO0MINMODMOODDODOODONDmD 0oODhLODLbooOnMmoboobamo
000MOnoooooommODoo000momo 0 moan oM OnImoo0m

The Soil Nitrogen Supply (SNS) system assigns an Index of 0 to 6 to indicate
the likely extent of this background nitrogen supply. The Index is used in the
(D000 0 O0OODCODOMEODMOmMOImomo D0OODODMDO0000D0M DO0MOommoa
IO DO0MMONMOO 0mWOON0MOIDDMONDID0 MDD D0M@b00anmoo
000IDOO0mMODDMMmOOD 00 Mmoo

The SNS Index for each field can be estimated either by the Field Assessment
0 0MD0MOmMOODo0 M 0MODD Mo o0h DOMD0MDIC Mo MO0 M MOMOm M D
00n0ODom 0000mMo 000D 0MO0ODDMmMO00mM 0000mM0 00MmMOn 0MD MOom

0 IMO0oOno 00 MOmoan 0OOMODIMO00MIDODDOD DOm0 dDMNOOD 0mm
0J00mE0 0MMOODO0MONCOMNO0MIMIMO00OmO 000M MOMmmoOnom oDt Mo moamo
0 0ODODODMmMOmMO0ONmomodnom om0 MODomomMmmommo mo

Field Assessment Method

0000 0 000000 0000 0MO0MO00MO0OOO00M000000DMN0MOMmO00000m
will become available to a crop from any organic manures applied since
O0MO00N IO MOMO0MOO0ON00MODON0 MO O0000DO0 MOMoomm 0mMOonmo
O00MnOMmODMOMODOD MDNOM MOmO0M MO 0D D O00000 000 Mt 0mo0 o 0o m
MOmMoOooonmodmooommbmMomOomMmMOMO0 MM MMEmMO0D0OD MM 00mo0mo
00000000 MO0 DMODMINO0MO0000MOMoD I00O00moOnmmoooo
O00NOOnDODmOmoOo0 OONanoonooo 0 Do000moanomaon

There are five essential steps to follow to identify the appropriate SNS Index:

Step 1. Identify the soil type for the fieldO

Step 2. Identify the previous cropl

Step 3. Select the rainfall range for the fieldO

Step 4. Identify the provisional SNS Index using the appropriate tablel
Step 5. Make any necessary adjustments to the SNS Index
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Step 1. Identify soil type for the field

Careful identification of the soil type in each field is very important. The whole
soil profile should be assessed to one metre depth for arable crops. Where
IOIIIIDOODOOIDO0MIMOOOONINMOMO0MMO MO0 M ID0moMDomo oo 0 om
occupies the largest part of the field.

The soil type can be identified using DMOMIDNON 0MOIMOMOOONOOMOIIDM OO0
I0MUIDMODDMIMO0IDDDD DhOIDIDO0ODDLODIDIDOmoOnOmobanobmon
0000000MEmOOrable 5.300 DMDINMOCOOCODNIMOMDMO0DD DODODODmMOOD DO0D
000D OMMOmi MM MO0MINOD UDo0 UDD0DD 00DMDmInomomooooo

of this guide) or peaty (more than 20% organic matter). If necessary, seek
0DIMO0MO0IDO0MOMOMOMDO0MO00000 DOMOMmE 00 00OnoOomm MWommoooo
MMOmobomoooo

Calculating Soil Nitrogen Supply

YES

\

Is soil mainly peat? 000Mmom

NO
\4

Is soil dark and stains YES

fingers black or grey?

\

0 MO0mmom

NO

\

Is soil over chalk,

I O0MO0MONmMOoomaooo
MO0MOmMOmO0O00moom
0 0mMOOnm Mommomo 0

of the soil surface?

YES

\

00000 mom

NO
\4

00000 OmMODOmMDom YES YES

Is subsoil (>40 cm

rough and gritty? > QO0MODOOOmMm  — > Light sand soil
sandstone based?
NO
 J NO
0000 DO MmO YES Is soil silty to YES
0IDOnO 0OMmooo > 000 MO0MmOn ——> 0 000Mmnmom
buttery)? more?
ol
NO > [ 000 Mo
o]
000 OMONommm oo
MO DM MmOnoon YES Is subsoil (>40 cm YES

00MDODOM D0MO0o > depth) clay based? > 0000mmOo00mom

like plasticine?

IDIDIIDMOMODMmoooooo 0o0m
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Table 5.3 Soil category assessment

Ll ez sl loamy sand between 40— 80 cm, or over sandstone rock.

00IDM DMOMIMDOODMDO0 DMO00MODO000ODLD IDMOMO MODMIDNO0MDmMOo0ma 00MODIDMIOMO0MIDOCOMO0OD 0MODOMDMOMO0D0IDmMO0ODMmm

MM Mmooon

00DMO0MD 0OM 000 MIMO000ONMO0ONO00M 00MIMOIMOMOIDO00DOOMON 0omooo

000000 Mom 0IDMOONO0IDE MIIMOMO MIONDIM0MO0ID00OD 000 MO DM O0MO00 MO0m

00000MO0ODOO0MO00m MOON00mMm 00 MO0mO0no00 Mo ma

00D IDIMOMO0MIOODI0MOIMIDIDDMDOD00 0 DD O00mm
oooma

0 000D DOm0 OO0 O - O i Moo moim 00 O MO O i W MO0 0M M 0000 MO 0mM o0 m

0 DOMO Mom 00MOMOmOo0mMoo00Ono0 DMODODMOMO000n00 OOD00 DD ODmoo00dn0 00O om

0000MO000MODO0 OMOo000ma

00NN IDIMOMO0MMOCOM D00MIMDO MO INMIDImoo0mooo
0nO MO0MO0InoOnomMmoomo

00D MMM mMO00 MO0ONMmO000MIOdno0 OIDMMOONO0 IDMOONO00 0000 0 MO0

0000MIMO00mOm IMOMDMEDODNDMOINO00MDO0ODMOMMOMO000MDD 0MIDODMOMO MO0MOD 0ooo

clayey soils normally need artificial field drainage.

0 0IMIMONO000MImnO0 ODMNO0 MONMDMMOMNO0 IN0MDOONMO0MO MO0MmOm
0 00D MO IDIDM 00MOM CODOMmNOmO 00 0M MO MIMUOONIEmD IDDO0MODO00Om0O

I0MONIDINMOMO0MIODOMONINMDD 0MmMI 0000000 O
0omoo

00MMINIMIMOiMLIDDDIDNIDIDNINODD 0MDIMO00O0000m oMo

L 00D 0 0T 00 ik MM IO0D M0 [ MINDO000 @ 0In00m 00 MOmmom AOmOomImE Anoamommm oM oo
0 MOMIDOmo
Soils that are predominantly mineral but with between 10-20% organic matter to
Y ; . . 00MONODMIMOMOID DI DI DIDONDID 0MDIMDO0ODD0OD 0D
0 DO depth. These can be distinguished by darker colouring that stains the fingers black
OODmm O0IDIMO0MOO0MmMOOODIMD 0000 MOMINDONDmMOmodnm
0000D0m 00MIDOODDOMID 0MIDDOMO0 MIO0DMD DODOD0ONOOOMmO MO000MODD mODoom 0 0D D OmO0 Mo O00 0O @O MIDo00M DommodDoODomoanD

0 0MOmm

Step 2. Identify previous crop
Usually, this is straightforward but sometimes clarification may be needed:

0 MOIDCmO0MDImoo0Mo00MOMOMDmOM MOo00MOModnNMOnoInamoooo
INom ModmOomMmmO0mO00Momomb Mo0On Mo00MmMoO M O0MmMoo Mmoo 0MmMo0mm
cauliflower where significant amounts of crop debris are returned to the sail,
O0000MINONODMOnOom D0MDNDmMOODOD MoCmMOMDOmMOLm 000D DO O IDmm
MO MOmMOOID DMimM 00MOIDD M mMO0IMOMIDINDOIMOMODOD DM moomo
OIMmOo00mM 000NODOmMODI 000 MOMIMOMOMDODIDmMmmoobooom 000nom
0000MO00MOmmodnomo00m oOmoo0moD

0 00O O00MO0MIMWOo0Mo0MomiMn 00mo M Mot Immoomoooo
O0IMOIDODmDODomMOD D00 MOD000M MO0mOoODo00MOm 0MOM DImoboooom
0 00IMIM 0D00DMmMO 00DODODmMOmMm 00O o MO0 MM ID0mom

Low residual nitrogen vegetables (‘low N vegetables’) are crops such as
000D MONOmMO0IDOMoOnD 0000M DM Om 00MIN0MO 000O00DmMOI00moom
MOIDmMODOmmO O
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0MOMONO0mMOMNO 0N 000MMmN 00 O00mmmm

The appropriate rainfall category should be identified, based on either annual
rainfall or excess winter rainfall. Ideally, an estimate of excess winter rainfall
MIDO0IDOMOOCO000MDIMIDDDONDINDDIINDODO00MmLmD 0MimMIDMIm Moo
MOIODmMO00no00MOO0mMOMmMM below shows long-term (1981-2010) average
0000000 MINIM IO 0 IMomobmMoimo0dhobmomoo0 M MOM oMo o000 mm
0omoomm

There are three SNS Index tables representing ‘low rainfall’ (annual rainfall less
IO0MOOM 0 IhImOOODo0moom 0 MOo000m MDD IMmMmID 000 MO i I D
(between 600-700 mm annual rainfall, or 150-250 mm excess winter rainfall),
000D mMOIDM DD MO0OD 0MODO00Mmo0M 0 MO0D0OIDmM MO 0MOno0moom 0 0
000000 [ MO M mmmm

&

0M0IMIDIDDOLO00M MDODmMIDOmD 0 0

Calculating Soil Nitrogen Supply

Step 4. Identify the provisional SNS Index using the appropriate table
O00MOMmM O OO MM MmO 000MMOnm Dm0 0 M On W0 ODmmmeooomomoo
used where the field has not been in grass within the past three years. Select
one of these tables according to rainfall for the field. Take account of the
M0MOMDODODO0DOmMom

Higher than typical Indices can occur where there has been a history of
0MO0MODMOIDOo00ONC D MDOD 0MONMDOMID 00OMOOD 0D DmomOm 0 O 0m
0 MOMID MMO000D 0 0 MDanoon 0 O0D0ODOn0o0MaInoonooo

If grass has been grown in the previous three years, also look at OI0MIMMI
Select the higher of the Index levels based on the last crop grown (from Table
IIIIMINIDINDIMOOIDOODO0OD DOODOMDoID DM DIMoo MM mm

(
00MINOOmMOooomor

¢ Do not confuse SNS (Soil Nitrogen Supply) and SMN
(Soil Mineral Nitrogen)

e SMN is the measured amount of mineral nitrogen (nitrate-N plus
ammonium-N) in the soil profile

e SNS = SMN (0-90 cm or maximum rooting depth in shallow soils
over rock) + crop N (at time of sampling for SMN) + estimate of
available N from mineralisation of organic matter
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Table 5.4 Soil Nitrogen Supply (SNS) Indices for low rainfall (500-600 mm
annual rainfall, up to 150 mm excess winter rainfall) — based on the last crop

Calculating Soil Nitrogen Supply

Table 5.5 Soil Nitrogen Supply (SNS) Indices for moderate rainfall (600-700 mm
annual rainfall, or 150-250 mm excess winter rainfall) — based on the last crop

0mo oo omoao
Soil type Soil type
. 0 00mo o . 0 0omo o
Previous I:IDIEI_II:IQDEIED]I]]D 00 Previous DDIIJ_IIJQDE]EI gy D0mOm
crop OODO00mo o O00mmo o 0oo0m | O000Dmool 0O moomo gooo crop 0OO00mo o 000moo O 0000 | 0000MONO| Omoomo 0ooo
L0010 0 00 O0omn aom 00O | OmOO0m0 m [0 [0 00
O0MDmoom O0MDm o0
O0000mon ElLLiimin Ooo0omon UI0ILT 3L
0oooomon Ooooomoo
Beans a a 3 3 Beans 0 0 a 3
Cereals g 1] ] ] Cereals 0 ] 0 ]
Forage crops Forage crops
(cut) 0 0 0 0 (cut) 0 0 0 0
Oilseed rapel 0 0 3 3 Oilseed rapel 1] ] 1] 0
Peasl 0 a 3 3 0MDmoo 0mmnmooa Peas 0 0 0 3 0mDmon 0Momoog
mmooo mmoom mmooo Mmo0om
Potatoes 0 0 3 3 Index 3, 4,0 Index 4,50 Potatoes 0 0 0 0 Index 3, 4,0 Index 4,50
0maonm 00Dam 0moom 00Dom
Sugar beet 0 o 0 0 0o0oom - 0000000 Sugar beet 0 0 i 0 0000000 0000000
OMooooo  0mOo0oo 0WO0000  0mooooo
Uncropped 0 0 3 3 Qualified Qualified Uncropped 0 0 0 0 Qualified Qualified
land 000mom 000mOom land 000mom 000mom
Vegetablesl Vegetables
(low N)°O 0 . L L (low N)= y ! . .
Vegetables T 0 Vegetables
(medium N)° . e E < (medium N)* L . 3 3
Vegetables 0 0 0 Vegetables
(high N)? 0 0 0 0 (high N)* 0 3 0 0
a. Index may need to be increased by up to 1 where significantly larger amounts of leafy residues 00 0MONmmomo
0MIMO0MOMmMOII00m MOMOD 00MIDOMIMO000DMIIDIMIOI0 DMOODON0 O 0 00mo0
000MoOnmo
0MO00MODmmomo
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Table 5.6 Soil Nitrogen Supply (SNS) Indices for high rainfall (over 700 mm
annual rainfall, or over 250 mm excess winter rainfall) - based on the last 0

0mommoo

Previous
crop

Beans

Cereals

Forage crops
(cut)

Oilseed rapel
Peas
Potatoes
Sugar beet

Uncropped
land

Vegetables
(low N)°

Vegetables
(medium N)®

Vegetables
(high N)°

Soil type
: 0 00mO O
DI]I]LIEIQEIEE[[II]JD Huprit
e —— LT 00000 | OOO0MmODO| O [MO0mO oooo
000 |0DWO00MOMD| OO0 oo oom
O0mmonm
ooooomon | DoOnoom
0oooomoo
O 0 O O
O O O O
O 0 0 O
O 0 O O
0 0 0 0 ODODMOD  OODmMOO0
mmooo mmoom
0 ] 0 0 Index 3, 4,0 Index 4,50
0MOnm nfanafuii]
0 0 0 O 0000000 00000mD
0MO0000  DmMO00oo
0 0 0 0 Qualified Qualified
000MOM  OO0mOm
O O 0 O
O 0 O O
oo 0 0 3

a. Index may need to be lowered by 1 where residues incorporated in the autumn and not followed
I 0 00MMDDOMOMOMmO 000 Mmoo

Calculating Soil Nitrogen Supply

Table 5.7 Soil Nitrogen Supply (SNS) Indices following ploughing out of grass leys

SNS Index

0MDO0M MDDOD 0DDNOCOMO000MIDIDMI MM ODOm 000m

1-2 year leys, low N o 0
1-2 year leys, 1 or more cuts

3-5 year leys, low N, 1 or more cuts

1-2 year leys, high N, grazed
3-5 year leys, low N, grazed 0 0
3-5 year leys, high N, 1 cut then grazed

3-5 year leys, high N, grazed & 0

0MDO0M MDDOD DDDNOCOO000MIDODMIMIMDODOMm 000m

1-2 year leys, low N 0 0 0
1-2 year leys, 1 or more cuts

3-5 year leys, low N, 1 or more cuts

1-2 year leys, high N, grazed
3-5 year leys, low N, grazed 0 0 0
3-5 year leys, high N, 1 cut then grazed

3-5 year leys, high N, grazed 3 3 0

0 MDNOOM IDDDOD DDDOMDO000MNIDO0MINOMIDDONOm 000m

1-2 year leys, low N 0 0 0
1-2 year leys, 1 or more cuts

3-5 year leys, low N, 1 or more cuts

1-2 year leys, high N, grazed
3-5 year leys, low N, grazed 3 3 0
3-5 year leys, high N, 1 cut then grazed

3-5 year leys, high N, grazed 0 0 3

0mOCm MMIDMON DMDOMDO000MAONO0MDIMMITODO0M 000M

1-2 year leys, low N T 0 0
1-2 year leys, 1 or more cuts

3-5 year leys, low N, 1 or more cuts

1-2 year leys, high N, grazed

00 0MImmmomo 3-5 year leys, low N, grazed 3 a 0
3-5 year leys, high N, 1 cut then grazed
3-5 year leys, high N, grazed 0 3 0
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The Indices shown in IDO0MIMINIMNOOO0 OODOMMIMDM INO0M@DDOOMDM 000MOmooa
been applied. Where silage fields have received the organic manures produced
O00moomooonomobimOModnommmo0MO0OD0m D00MmMO0MO00MoO0mmoano
O0IDOmoimooommoDoomoomimo0MIm i MM 000I0Dm 0 o0Mo Dmomo o mao
previous grazing history.

‘Low N’ grassland means average annual inputs of less than 250 kg N/ha in
MIMMOOD MMM O MO0 DM IDO00ONM DODMINOD0NOIDCONCO DMO0MOnm
00 00O MDD MM LoaD

I MM IDMO0mMOOM 0000MO0MO0mMo0D0DO D MOODO0MOD 0MOmoom
000Mom MOODID OO MmO O COI0MODDIDOL0ODD 000MDMO00ODIDom
MO0 DMOOMOD ORI OOOIDOmo DO 0MOmoomon

Step 5. Make any necessary adjustment to the SNS Index for certain
Ooooommaon

0 000MOMOONOMIIm N 000000 0000 DMO0MMIMOOD000000MODmMOOn 0MOnoo
00 DO0ODODMDO000D000MOM OO00MM D M O000 MDD DMODMIDO00 CO00000nmo
0000D0MMODCONomom

0 000MIMmMMMON 00MOno0mOmo0nomo0mOnmoomm 000MoMmooomoonoo
made to previous crops in the rotation, increase the Index value by one or two
MOOMmMO0000MOmMOM 000MOIDO0ON0C MDD DODMmMO0 MDO000000M AN 0 moanoa

(
00MOnmooomaom

e The nitrogen contribution from manures applied after harvest
of the previous crop should not be considered when deciding
the SNS Index; this contribution should be deducted from the
recommended nitrogen application rate using the information in
O00OD0mMON MO0 OMOmm

Calculating Soil Nitrogen Supply

0MMDOO0MOMOMIMMOMODMINOOD 0 00O 00000 MIDM 0D 000 MmMO00mo M
0MMO00OnOMmO0D0dnmmoo0 Mo0mmOo0MOMOINMOno0moDm oMo D000 m
O00MmMO0O00MImOnOnOm ODOD ODmMOmOmMoo0 Il 0 MOmOm o mOm M 0mMOo0 00 mmao
O0Mo0Immmo MOIDmMOMOD 000 M MO00MOMEMDD0mMm 0 0 0D0Mom 0o0Mmoo 0o
allowance for this long persistency of nitrogen residues but the Index level may
0000IDMOmMOmOmomoo 0M0m 0MOnoMOnm 0omo

¢ Winter rainfall is low
¢ The history of vegetable cropping is longer than one year

¢ Larger than average amounts of crop residue or unused fertiliser are left
behind (see footnote to Table 5.4)

In rotations where vegetable crops are grown infrequently and where there is
00000DIMINDOMooD 0ImoOdDOno 0 D0MOmMo0moanmm

Fertiliser residues from previous crop: The Index assessments assume that
MOMMOMOOMmMOMMO MOM 0IMMO0ID0OIDoDmMOb ID0Onooo b 0000000 mo
of nitrogen applied as fertiliser and/or organic manures. The Index should be
MOmMONDOOMODMONIDO00000 M O0MO0M I O000000mO000MMIMOMON MO Mo mm
IiomMmom 0IDDOOD000000mO000M Mo0ODoOnoOnommooomMmodm 0 mmoommooom
where a cover crop was sown in autumn and grew well over winter. The Index
0 00MOO0IDmMOMOmWEMOmOD 00 DM OO0 MIDIDoo00 0O M DIDo0MImoooo
MOMODOMMOMOMIDMOMO DOINONo0mMmooom

After any adjustment, the SNS Index can be used in the recommendation
momoD
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Measurement Method

00 DOOO0ODMOHDOMOnmoD MO ODNMDN 00MOIDLM L 0 dDmmOmIm M 00Dmomooo
0000ODmOnOmmomonoo

¢ Fields with a history of organic manure application and vegetable
rotations where the timing of residue incorporation can strongly affect
Soil Mineral Nitrogen (SMN) for the following crop

¢ Fields where long leys or permanent pasture have been recently
ploughed out (but not in the first year after ploughing out)

¢ Fields where there have been problems such as regular lodging of
cereals, very high grain protein or nitrogen contents, or previous crop
failure (for example, due to drought or disease)

¢ Fields where there is significant variation in soil texture and/or large
amounts of crop residues are incorporated. Nitrogen residues also can
be large following outdoor pigs

The SNS Index can be identified using the results of direct measurement
o0 00DmMOmo MO0MONMo0DOOnomo MO0MOnmOmo 0MO00mm oo M
(DM 0O 00 d00ONOMO0@MONMMODIDED MOMMDO0MDO0OD 0ModD MM anom

0 MIMDIDODMIMIDO00M 0OODDmMODO0ODODDmMD 0 D00 000Momobmanom
momooo

00 00NOmomOmmonmn D ModmOodbo00Mo00Mo0mn o ModnIooOnoo0mMoOmonmooo
MO0DDODO0MDDOMOINMOOmMD 000MDIDMOODOMO0DONOMIOmMONInm 0oommo
to high rainfall areas. In this scenario, prediction of SNS using the Field
0000000 000D DMODONMOomoaa

000 DOOOMOD DO0nN 0Mo00mmofmoon 0 000000 M o00D0 M Mmomoo
first season after ploughing out long leys or permanent pasture, where net
0 MIMIDOODCmMC0M M0MINMOmMo0MD0DODMmMOOOnom 0000MomO 0mM bog

00MDIDMONOMDD DODO0D 000000000 0 0 00 M0 000M0 MM 0m Mo M 000000 00m

0 0MDOMOnOommoooOhobom MDDmMOoODOn0mooanmo oo

Calculating Soil Nitrogen Supply

(
00MMONmOo00mom

¢ Do not confuse Soil Nitrogen Supply (SNS) and Soil Mineral
Nitrogen (SMN)

e SMN is the measured amount of mineral nitrogen (nitrate-N plus
ammonium-N) in the soil profile

e SNS = a measurement of SMN + an estimate of subsequent N
mineralisation

J

000 00000 DoOD 0Mo0moLoMmoMooomobo00OD M omoomo Dmmooooo
00000noOmo MmMoimm 000MoMmO0 IO MOnMDomOmMDOnoMioo 0o dom

00 0 OD0OMOomOmMIMInooomno M Do0MOMODmD MONODo0D 0mhmoo0mmoa
I0MOMMOMoDLMOIDImMLmOIDOOD MM DODOOD M O00000M0n MO0 OmMOmm
000mMmooobmoMoD DhoMmImoioodimmooD 00DID0mMo0moOnManooo 0 Doboamoo
Mmomo

000MIDO00mMODMDoOnoMoD M 000MOMOIDIMOMOMIMIDOD 0IDDODONO O 0 [mo
000DMOmINooDmoooo0OD Mnanom 0000MOMOmimob Moo mMon0Momommon
0o00mmmo

0 DO0DMOIMOODOMm 00000 0000 0Mo0IDoIIMOnmMiMMUIDODmo O

0MODON 0000MmM 00N MOMON MMO00000 O o0
0MODON 000MOMODNO 00000000000 MOMONO0MINOTmoooo o
Step 3. Identify Soil Nitrogen Supply (SNS) Index
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In detail, these three steps are:

0O 0000MIOm0 MOMON mo000mo oo
00MDo0 0Wom 00OD0DmMO00M DO MO0 M DMODmMOdDO0IDmo0mMoo000moo
0 mmoooo

00mMO000MOmMO0 MmMOOmOONmO 0 0000 Om

¢ In most situations, sampling in late winter or early spring before
nitrogen fertiliser is applied gives slightly better predictions of SNS than
sampling in the autumn because overwinter leaching is accounted for,
especially in high rainfall areas or on shallow or light sand soils. On soils
less prone to leaching, sampling in autumn or early spring is equally
effective.

¢ Avoid sampling within two to three months of applying nitrogen fertiliser
or organic manures, or within a month after sowing

¢ Areas of land known to differ in some important respects (eg soil type,
previous cropping, application of manures or nitrogen fertiliser) should
be sampled separately

¢ Do not sample unrepresentative areas, such as ex-manure heaps or
headlands

¢ Avoid collecting and sending samples immediately before the weekend
or a public holiday

e Samples must be taken to be representative of the area sampled. A
minimum of 10-15 soil cores should be taken following a ‘W’ pattern
across each field/area to be sampled

e In larger fields (10-20 ha), increase the number of cores to 15-20 unless
the soil type is not uniform, in which case more than one sample should
be taken. This can be done by dividing the field into smaller blocks from
each of which 10-15 soil cores are taken

e Each position should be sampled at three depths in the spring:
0-30 cm, 30-60 cm and 60-90 cm. Sampling to 60 cm is adequate in
the autumn

Calculating Soil Nitrogen Supply

e Samples from each depth should be bulked to form a representative
sample of that depth. If the bulk sample is too big, take a representative
subsample to send to the laboratory; but do not stir the sample
excessively

e Use appropriate packaging (normally available from the laboratory) and
label samples clearly, providing as much information about the field and
crop as possible

e Samples should be analysed within three days of sampling; samples
must be kept cool (2-4°C) but not frozen during storage or transport

It is important to avoid cross-contamination of samples from different
00000 OmMOMm 0oo00oimm oONUoomoobomofinmmD MO bOmmao
satisfactory and efficient method but care must be taken to avoid excessive
soil compaction and contamination between soil layers. If each depth layer is
MMOMO0 DmMOOnL Mmo00IMm OmMo00 D MOODOMON0MO MOD0000MO0LMmooomo
00MO00mM DOMODOmODDONMO DMOINOLO0 DM MOMOOMOMIMDODD bODoOooo
000 DIDOmMO0MOnomoooog

Analysis in the laboratory

000 DMOMOD0MmMOMO0MOO0ODIDIMMMN MO0mMo 0 000 M 00 00MOmomoo0mo
I 0 MOmMOo0m@DimMubiODi MM Mo MODomoOnm Motoo0 MO oM Mm 0 mo
density of the soil, then summed to give a value for the whole soil profile. For
the majority of mineral soils a ‘standard’ bulk density of 1.33 g/ml can be used
and the calculation can be simplified to:

SMN (kg N/ha) = mg N/kg x 2 (for each 15 cm layer of soil)
SMN (kg N/ha) = mg N/kg x 4 (for each 30 cm layer of soil)

SMN (kg N/ha) = mg N/kg x 8 (for each 60 cm layer of sail)
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Step 2. Make an adjustment for net mineralisable nitrogen

0IDO000 MOMNO0MNO MOdDMO0mMmM 0000Do0Mmom o0 dhm O Omo

000 0mOODmMmOmMOodnmnon 000DodnoimMoMOnIDO00000NMEOMODO00n 00 0000
I MOIMIMOMImMImO IDmMO0MO0MmMO0MI 000IDO0MOOnN oD dimMoomooo

and Wales or <10% in Scotland and Northern Ireland), the amount of net

0 MOMINOCMIMImDO00M @D DODMOnommO 0MDO0ODINMOOD0IN 0M00000noo
MIMOONO0MOM 00MImMmoo00omM 000MO0mOOD000000 0 0o0000n000dnI0mMmomaom
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00MOm MO 00MOmMo0MoOmmo
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average or where there has been a history of regular manure applications. In
MODDMIMOMmOCODmOo0 0 MmN 0000M0 000000 00D 0Omm COO00 MM ao 00 m
0MOOID0m DRODODMIDMOMOND MO moMInoamoo

00IMOmMOOD 00Mm 0000mMo 00HnmodnoiiMIIMODMDO MIDobmm bomm
00000MED ODODO00MD 00ODMOODMOMO0MDODINOMO M MOd000MD DDDOmoom
000MIDOO0MDMODMD DODOD00MOODOnon M o00mMOb0MIDO00MLDmMomom omo
00MONmMIMOmOMIDIMmOO0IDO0MOMODMOMOODO D M0MO MDO0MMD DO0m
aoomom
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IIMNIO00MO0ODODIDO00 MoDOmM 000D0MOo00M 000mMDOn bOnom MibMImbomo
0MDOD0NO0MIDMMIMImOOn D00 MIDMOODIDDODOODOMO 0O0ODOmM 0DMOOno
U0MOOD O 0mMOO0DMOMOMDMO0MM o0nmnoom

Add any adjustment for net mineralisable nitrogen to the total of SMN and
OIMO00ODODOMMOO0mMmOomooo

Calculating Soil Nitrogen Supply

Step 3. Identify the SNS Index

Table 5.8 Soil Nitrogen Supply (SNS) Index

0 0

Less than 60 121-160

61-80 0 161-240 0
81-100 0 0 DMODoomoo 0
101-120 8

00000D0@MO000000D MO Oo00mon

Large SMN measurements can overestimate SNS and small SMN

0 00000 00MmMO0MO00mMOodn DOm0 000 0MO0MAONo o M OmMmm 0 COndD M mm
MO0ONO0MOmMOm MOODDm O 0 MO0 0MOOnooODo0IDMDMiO00m M 0MDOMomom
00MbmM MOmMb0moanaoo

Unless high SNS results (>160 kg N/ha) are confidently expected, they should
also be treated with caution. If SNS estimates indicate that large changes
MINOImomoooiM D 0MOODOI MDD 00D MIme Do DIDo0IDo dnmooo
should be monitored closely through spring for signs of nitrogen deficiency or
excess and the planned nitrogen strategy should be adjusted if necessary. It

0 00MOMOoOmImooo00000n M o00moodDmoimmo o000 M MO 00Mm 000naoo o
seasons so that the effect on crop performance can be monitored.
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Nitrogen recommendations
Identifying the variety determinacy group

0 IMMO0O0N000 0 0000ONO0MO0MT 0MMmMoODOnol MM O00mMODo0nmooon
000D IO IMIDOIMO0MOMONOMDN MOOOODm 00D MDD O MmOooommImo
maintain leaf production after the first appearance of flowers). AHDB research
at NIAB-CUF has consistently shown that for a given length of growing season,
indeterminate varieties (variety groups 3 and 4) require less nitrogen than
00O MODDoIDOIDoIDoODMD OO0 Mmoo Mo

000M@OONMmMMmooomooo ONMODMmMmMOMOmMD 0ODo0DOmoo0n D0 00MOamnamoa
included in previous editions of this guide and for other varieties based on NIAB
IMIMOOMDMODON00oOnoo OnooiMOmmobim o0 MU fMM Mofodnmoamoo
same as the NIAB foliage-maturity score).

In addition, factors such as total nutrient balance, water availability and seed
management, will also influence foliage longevity. The list is provided as
00IDOMOONOMONOIMNmM MOD0MDMO00MOON0DMDmMO LMoL I mMo0o00o0n mom
IO 00D0MDD MO0OD0mMb00 MONONO00MO00 I OmO0m OnomMOnoomom

o0MmmMmMMOONMM oMM MODOMMO000  dMinformation provided by NIAB-CUF and AHDB

I D T - T
varieties varieties varieties
- 0 00MO MO0m 0 OODOMOOM O Very long haulm
longevity longevity longevity
_ 0mom 000 00mD
_ 00 0000 0000 00m
_ 0mooo 00 0m Lady Balfour
_ 0 DOmOmm 00000 0 Dmmo
_ 0 000DaD 000000 00ooo
_ 00000 0000 00 00MOmO0mao
_ 00000 00D 00MOm000mmo
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Nitrogen recommendations

Determinate varieties

Group

Partially determinate

varieties

Medium haulm longevity

000000ooo
00 ooo
00mon
000000
Lady Claire
Lady Rosetta
0 0Omoa
0 00DmOooo
0 00mno 0
0 0mogd
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0000000Moooan
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Long haulm longevity

Indeterminate

II

varieties

00mo
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0 DONmMmoo
0 0moo
0000d
0000000mM Om
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Identifying growing season length

000nODIIIDDMDO Mbmoooooinanomon 00DON000mMOm 0oomoo O
00 DMO000DMO0MDbOm MO0MIOno MINoID0MOIDo0o000000MOD DM mMOmOm
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MODMmMODMOIMINmMOMMN moobmmaoo

Variety SNS Index
rol-\;izgtsec:;on determinacy 0and1 2,3and4 | 5andé6
9 9 group
kg N/ha

0 100-140 70-110 40-60

0 80-120 50-80 0-40
0oomooa

8 60-100 40-70 0-40

oo om om om

0 160-210 130-160 90-120

0 100-160 60-120 40-80
60-90 days

8 60-140 40-100 0-60

0 40-80 20-40 0-40

0 220-270 190-220 150-180

0 150-220 110-160 80-120
90-120 days

3 110-180 80-100 40-60

0 80-140 40-60 0-40

0 om om o

0 190-250 150-180 120-150

8 150-210 120-140 80-100

0 100-180 60-80 20-40

Nitrogen recommendations

0 D0MOMDODImO MOdD00n00mo0mo00m M0MOmOMOnMo0MmMmoo
e | ess than 60 days
e Between 60 and 90 days
e Between 90 and 120 days
e More than 120 days

Nitrogen increases yield by prolonging haulm life. It has no consistent effect on
MO00000 00MMO0IDo0000000OmD 00MIMmmMOb0MOODOIMOO0ON MDD Imom bood
tuber size will be greater.

00 MOIMMMTOImmo000MO000DONO0MONMOID 00O 0OMOmo00MboLD M Omon
Mo0DIDmotMMO0MIDDMOMmO0LmO0ODIM 000 MO0 MDOON 00D ODoOn 0 O m
0000ImonomaOmomoooommoon

Fine tuning nitrogen recommendations

0 MO0O00mom

00000000 0 0o000mOOmMmOoooo0 000D o0MONMO00Mo00On000M MO0 MMM ooano
the time of defoliation and harvest. If crops are planted later than intended but
MOIMODIMOINOMOMIND 0MOMOCIDMOID I MIMO0000D00D00MMOmommo Mmoo
00000000 0mom o oOmmOmo 0000 COnOD MM O000mMo 0 Modn0anmo

0 O mOomm

0 D00TINiOOMIDDOIMNDOMDODmE IDmME 0MO0MO0DOID0mMO00O00Mnmon
000000MO00mOD 00OmOON0mMO MiDDDIDMODOIIDIODIOMITOOm 00mo
00 0MO0O0DODm 0mo00 M 0MDDOn MO0 00 MED0000OD00MOND 0MOdD0med 0m
consider increasing the amount of nitrogen applied by 15-20 kg N/ha.

0 MOIDIDIDOOnOnomIIn MO0 0dno0 MOnooo0omo0MIDO00m 00D0moonon
0Imooomnono 0 Do00Onomno d00MO00dnoomImnommooom

N/A= Not Applicable

00 000D 0MONOMO0W 0D IOCID M MO0 MIOONONCM MO 00D MD00d0000
60 days with the addition of 0 to 40 kg/ha for all soil Indices.
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0D mMODONIMO00MO000n00ma

If top dressing is planned for management reasons or to reduce the risk of
MOO0mOIMONMOOMD 0MOmOINo00 MO0 MO0 D MOMMOD00Mmo0oOm 0o
MOIDITNIMOIMIMMO000Do00 0 0000O0COnOnomMmo00000Mb0dnbOno bmonm
000IIMONODNO DMO000O0 M IDMO0DIMDOMIMmO00M oODN0mD 0MOmoom
MIIIMOOno000m@MDbm DOO0MODONDD MMOODD 0Mmoooom

00IDDOODMOOOUD D MIMmMp MWodoooo 0 0boooMImohoinInomoooboom

The effect of irrigation

Differences in the nitrogen requirement of irrigated or rain-fed crops are
generally small, however, nitrogen rates could be reduced by 15-20 kg N/ha in
DIIDOINOMD MOMDMOCIMDDOMDDMODmMoDOnOmoo 0Mmmo

Further information
Irrigation and water use best practice guide for potatoes(l

00MINOOMoODMININOMOmMOoO O 0mm

Placement of nitrogen in bed systems

00000 000000 O 00000NO0mMOD0MmMOmMmO00 D OD00MOm 0NMOoMmo0mMmooonano a
0000 000 00MOIDOmMPOODn00dnoOnom 0Mo000D0000000mMO 0000NODImoooag
MImONmODOnO MOOoo0 DON0mMmMO00 OO0O000000MO00DO0n 0000 00anooamo
MOoIDmOmo DO0ODODOMO00MO0N0mMO0MmMOomooomoman

0MOmO O OO MOMO00N0MmMmmon
If similar crops grown in previous seasons have had problems with excessive
O00000MMO000N0Mo0m MM IMIMIDODODNO0 0MDDDO00MO00MDo00mom
Moo0midDimIMmo00mMmO0moOnoanma

0 MIMMIOOMMOCOMO00IDO000ONMOMmO O DM OmMO00 MomMOMnooomom
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Nitrogen recommendations

0o 00000Mo0DmMMOm DO0ODOMOOmOmMmMO0 0 MDODIDo00amo dnbomommoo
00ODODMOODDmOD0OD 00 DO0MUMD DM MDO00MOMO000MOmMO0 IDmMbooooo
[D0MO 0O0ODOD O0DO0MOmMOODOMOO0ODMOmMO0 M 00ODMO0MD 0ODamomana
00 000mMOCODOMOD M0 O O Om O O COm O C7E O 0 o Com o o Ce Con O i o
0 ooooon oofooooomOmm O oo dmamomomnmom baooo

(
00MDINOMmMO00maom
Excess (or ‘insurance’) applications of nitrogen can:
® Decrease yield especially in shorter season indeterminate varieties

¢ Increase haulm size, prevent effective penetration of fungicidal
sprays, delay natural senescence and create difficulties with
desiccation

e Delay achievement of skin set

e Sometimes affect achievement of target dry matter concentrations.

J

Selecting the most appropriate fertiliser

00NMmOMMOOmoOImodnoon 0 00000M0 000OD00mMOmMO00n0MomO MmO marm
MIImmomo 00MmM DMOn00MODMOOmonIDO00MMO0dDmMO0 00000MOnmoooao
fertiliser can be used. In this case, the compound or blend selected will depend
I0IDDIDIMINIDOMIDIMOD D OOD MO M OmME 0000D00D0@O0DM M DomoD
000MOOno0o 0 DO0D00DmMO DO0ODODOD0MOMDOODOmooommo

0 00O MMOMMOMO00MMOIDM DMOMO00ODOD0ODO00 0 DO00Omo0m oo
available fertilisers. In most cases, the first priority is to get the amount of
0IIDO00MOIDO0D0000D0MmMObIooo 000 DoD MM ooO0D MoODoODan 0w o
the rates of phosphate or potash will have less effect on yield, especially on
Index 2 soils, and any discrepancy can be corrected in fertiliser applications to
IIIINIDO0INO0MO0mMOm 0MDoOmoidnoomodnoooo 0 00MmhoD0dnMmo0mamo
00000D0omMmomooomarn
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Example 5.3
0Mmmomopamom

000mmm

Intended planting date:

Intended defoliation date:

00mmoom
0Momobmmom
0 IMINMOOmm 000mm

0 M0nmMm bOnom
a
a
a0

OwnNnO =

(>120 days).[0

000 oamoo

0 0ODm Mmoo
15 April

15 September
0 0O0mMmo

0 MOODoOmo
oo

(1 (I (103 (0 9 C0 0 5 (M 9 0 0 0 00 0 R CNE 10 0 )
00MIDomO0mmOMmo O MDIDoONmo ommo
00000 OmMmbo0oo0DobMOnoboboMmocooom o
omoooomon

. Calculate SNS. It is a low rainfall area, the soil type is medium and the
0DIMOIMDOMIDDOIMOMINOMIM indicates that the SNS Index = 1.0

. Identify variety group using DOOMMMM, Maris Piper is variety group 3.0

. Calculate length of growing season. The crop is to be planted mid-April
D0 0DMOM MM 00MD0MOD MO DO L0ME DhOD0MIDO0mMo0oa

00 D0MO0MINMO to calculate N requirement. 180 kg N/ha (150-210 kg N/ha).[0

5. Assess factors to fine-tune recommendation (pages 22-23[MMO0MMOM
should have an effective root system and applied N should be efficiently

0 00000D0OMOmMmmO MOMOo0000nanoodno0mom mom

6. Include allowance for applied organic manures. No manures applied,

0 0MOm mMom

00 DO0MOMMoM IDMmoOmoomMom Mmoo

0000 ODmmm
0mmomooomom

000Dmm

Intended planting date:

Intended defoliation date:

00Mmoom
0MOmOommom
0 00MODMO0Mm Do0mMmm

0 MOOnmm oOmom
0
0
0

wWw N O

000 0moo
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30 April

15 August

0 00mMo

0 Mo00ODoo
0oo

0D MMOMO0ID0 M oM DOn0 0 [mmon
00IDINOONmMOD MO0mOOnm MOOnom
MO0 DDMODMIDONINo0mMmMoooboOmmoom
0 0000Dmm

. Calculate SNS. It is a high rainfall area and the soil type is medium.
000D indicates that the SNS Index=1. 0O

. Identify variety group using 000N 00N OODMOO0MOMMO0MWm

. Calculate length of growing season. Planted end April (emerging end

May) and defoliated in mid August = 80 days. Season length = 60 to [I

0 0OmMooom

0N 0000 MMMG, to calculate N Requirement 185 kg N/ha (160-210 kgl

0 000

5. Assess factors to fine-tune recommendations (pages 22-23). It was I

0 DOMOOCODMIDOMNIDOODOODmMOmMDD dhMD 000 DOm0 O m 0 O [ [
0 MOODmOMOD000IDDMIMDMODODOODO0MIDOID d0DOMOM Mom

000 @00 DO0OODODO0MDO0MMDOMIM 000MOMOIDOMONDONmo D In0mMmompm

0 DODMOMO0mO mm m

0n DODMOMMO M dMmoOnoomMmom Moo
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Conversion tables

Conversion tables Oxide to element
0 OUIBDAD 0OnD ook Vit oy 0,896
INOO0mOm OMINO0mOmo g 10 TPl DY &
MgO to Mg Multiply by 0.603
000MOmOm 00MOIDmoma
00 . I0MD 0 OID DO
0MOOOO00m 0MOIInoo 3
00,0 000 00 0 DD IDOmmoD
Homo e Salt to N Multiply by 0.393
00 *m 000MOMO0D attoNa uitiply by ©.
00 MO 00MOmO0moma
0O O 0DOINmO00mOmoog
Omom Omomm Further information
0 DOIDIDOIMITO MIDD000M00 D000 INm0mO0 0 D000MMOM0M0MM DD

00MOmMMODOMIMIMOMOOMMOMO00 OmMomomm mom

M 000N OO0

0ID0MOmMm OmODO000mO
000MOIDmOmm 000momo 0 OO o

OMOMInon OMmoonoon 000D00000 M MO0MMomom 8 Multiply by specific gravity (w/v basis)
Omoom nmmo

0mO0mOmmOom nmm @

0MO0MOMO0MOMD  00M 3m0

OMOMDMO0mOmOoD

0momo nmmo

Element to oxide

om0 m 0 0D ommoo
0inm 0 m 0 DI MmMOmmoo
0 00Dom 0o m 0 0D Ommoo
uaoma m 0 0D DM Omm

oommmao,o Multiply by 1.348
0 DD MO mm 0 0MDDmommoo
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Analysis of fertilisers and liming materials

000 DMODMOMMODOMO MMmMODOOD0 MM OOIDmMo0mMoo 0MMmMOoo0mon

000 DO00DOMmMODO0 00000MON 0D o0OmOOImOmmomOmoomooo momooo
0000 M M ID0IDOONooMOLODom 0MDOM MO MoMoboMooonooo
influence the effectiveness of fertilisers. A FACTS Qualified Adviser can give
advice on appropriate forms for different soil and crop conditions.

The reactivity, or fineness of grinding, of liming materials determines their
00000MONDODnOOD 00 DO0OMIDDMD 000ODOND 0MO000000MOmMOM MODM Ommm

00MDMmo0IDmmomomon

Nitrogen fertilisers

Ammonium nitrate

Liquid nitrogen solutions
Calcium ammonium nitrate (CAN)
00 0 000 Momoomm

0mom

000 MImmm

0000000000 OTmmom

Single superphosphate (SSP)

Triple superphosphate (TSP)

000 0 00O MEooo0omap 00 am

0 000MO 0 00D Mo0000bmom 00 o
Rock phosphate (eg Gafsa)

00MO000N 00000MO MO00MO0mMO O0OTmiom

0 DODImMOnomooan 0 00m
00Mo0MImOnomooon o 00m
Potassium nitrate

0omam

00mmmoo

0MODOoOm 00000MO MOomMO0mom
0 0MNbom 0obooIom

Epsom salts (magnesium sulphate)
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Typical % nutrient content
33.5-34.5% N

18-30% N (w/w)

26-28% N
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18-21% P 0, typically 30% SO,
45-46% P 0
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000 MOmog Mo,

27-33% P,0,
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000 m,0 0000 MO,
13% N, 45% K 11
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Epsom salts (magnesium sulphate)
Elemental sulphur

Quarried gypsum (calcium sulphate)
00mMmoDmoOnmon 0moomoomm
a

0 MO DmMOonmdl
Ground chalk or limestone
Magnesian limestone
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Sugar beet lime

000 0,000 M 00000 00,0 000 ma,
0 MM 00 MO0 M0, typically 32% Na,0
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16% MgO, 33% SO,
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Analysis of fertilisers and liming materials

000 MODoo ma,
16% MgO, 33% SO,

Typically 200-225% SO, [
(80-90% S)

40% SO,

0 MM 00 MO0 M0 000 0 0
00 0 00 D00 MO0
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50-55

50-55, over 15% MgO
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ama

22-32 + typically 7-10 kg P,0 0D
5-7 kg MgO, 3-5 kg SO,NIN00
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Clay [
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effective source of that nutrient for the crop.
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Excess winter
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Ley

Glossary

Rainfall between the time when the soil profile becomes
fully wetted in the autumn (field capacity) and the end of
0Mmooomonomodmommoimoo0 00mo00mOmomonmon
MMM OOmOOmon 0MOmO0MDmO00OD0M MO MOMmOm

UK national certification scheme for advisers on crop
O0MmnimoomoomoOn 000000 00010 00 00Momo
renewable annually. A FACTS Qualified Adviser has a
certificate and an identity card.
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water (solutions) or held partly as very finely divided
000mmodmmboo000Moonoo000omanm

Land on which the vegetation consists predominantly of
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and nutrient runoff to surface waters.
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Temporary grass, usually ploughed up one to five years
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Offtake [
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process. Includes conventional straight and NPK
products (solid or fluid), organo-mineral fertilisers, rock
0000000MOODMO0ODO000MmOOIDm DODMIMO0O Mmoo
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Boron, copper, iron, manganese, molybdenum and zinc
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O00MomMOmo MIMODoDoDmMmOONImO 0mpo 0o0MmMommoog
O000MIMINOO000ONMOD 00MO0MDO00mODm momo

0 MMDOOOODMO O 00O 0o 0 d000 MIMDMOD M 000 0 sm

0 MO0mMIDIMmOo0IODMNOnO0 MMIMo000O000nmo 0 00mo
000D LM MIDOoOODIOMOIMD D000 0MOID0Onoo
ooamoo

0 MNOMINMOooo0 0MAONMOoDmm DO Omo mo
MOIMOIMOMOMDOOIMD OO MO0mMO DO MODMID M 00

00MODMODMOmmD MOMOOD 00 dD00MOmMOMDmm 0momm
000MOMODM DOODIN MDMO0ODIOOMOMOMONO0 M Mo
0000MDDMOD 0MOLIDImMOMbmODIMLDomMODDDm 0o M

0 0IIMOmOM MOo0MOMINDoMDDIDoam

0 MO0MOOmooMomom DODMOmM MO0 Mmoo
0ODDID MDD MM O MOmom

00 000ODIDMOMDoImoimmbodnonomoMobmommoo
OO MOMIDD MDD 0MODO0D IMD0OD0 0ho00oo ooo
field. Usually applied to phosphate and potash.
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Peaty soil (peat) O

OmMmooo 0om

0000m

omm

SNS IndexO

Soil Index O
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Glossary
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extraction with sodium bicarbonate solution at pH 8.5. It
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Ireland and the basis for the Soil Index for P.
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Application of fertiliser to a zone of the soil usually close
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Soil mineral particles in the 0.002-0.05 mm diameter
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Indices, each associated with a range in kg N/ha.
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Indices.
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Soil texturelll

Soil type [

Target soil Index
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Lowest soil P or K Index at which there is a high
0D000IIMOODMDD MDo0noom Momomoooiooomomm
potassium supply. See Soil Index (P, K or Mg).
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Using the Nutrient Management Guide (RB209) Section 1
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RB209 was first published in 1973 and was the first comprehensive set of
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Further information Section 5
000 OMINOOD 000000 0000 DMO0D 0 00000 M 0m00 00 0000 M OD Section 6
0 MO000MO OMD00OD00MODD0MINID 0 0 0 M000000 0MO0M000mo00 Section 7
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and recommendations from the guide, it is practical for use in the field.

Using the Nutrient Management Guide (RB209)

Principles of nutrient management and fertiliser use
Organic materials
Grass and forage crops
Arable crops

Cereals

Oilseeds

Sugar beet

Peas and beans
Biomass crops
Potatoes

Vegetables and bulbs

Fruit, vines and hops
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Always consider your local conditions and consult
a FACTS Qualified Adviser if necessary.
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Summary of main changes from previous edition

00 D0MmD mooomomo
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3. New and revised recommendations

0MD DmMoOD0mMOmMON000mOm 0 0 Mo0mo0o0oomO0 D amomo0m 0ODm 0o
0 MOMMD MDo0O00n 0 0 0mo0 0ON0MODmMOmM 000000MOnoomMmmmmomon
of SMN analysis for crops with different rooting depths.

b. As the risk of sulphur deficiency is becoming more widespread, sulphur
recommendations are included for all field vegetable and bulb crops,
where deficiency has been recognised or is expected.

0D MU0L00DoeD 0 0000OD00ID Do DOMOMDDo0mbobInomoooon

0o booo 0 0ho0On0oInOn D0 0dnOmmo0ID M ID000MD0On0000000M mm
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momooo

f. Information on the interpretation of leaf nutrient analysis has been added
for Brussels sprouts, cabbage, cauliflower, calabrese, onions, leeks,
O0dDmMmo0momomon

Summary of main changes from previous edition / Checklist for decision making

Checklist For decision making

Decisions for fertiliser use must be made separately for each field. Where more
than one crop is grown in a field, crops must be considered individually.

1. Confirm the crop to be grown and the intended market. Identify any specific
OMOomoompaoooIno DOMOmInmm omom

2. ldentify the dominant soil type in the cropped area [T 1L L0 0 0 e
000INO0n 000000 0000000000 omonm

3. Assess soil structure and take action to remove soil compaction and
I 0O MINiO0IMMOD0o00MID 0 D0 MDD M MDotODOMIDOn Do mme mo
and results in poor nutrient use efficiency.

4. Carry out soil analysis for pH, P, K and Mg every 3-5 years [11 [0 DT
0 DOMmM MO 00000 000000 000000 00 o0 Mo 00 0m
O0MOODODMO0MMOnooomMmOmoInMmonoommo

¢ Soil pH 6.5 or 7.0 for Brassicas if
clubroot is a problem
(pH 5.8 on peat soils)

e Soil P Index 3
e Soil K Index 2+
e Soil Mg Index 2.

Further information

0000MMIIDMmMoo0momaon
ahdb.org.uk/knowledge-library/field-drainage-guide
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Checklist for decision making / Crop nitrogen requirement

5. Identify the Soil Nitrogen Supply (SNS) Index of the field either by using the CI'Op nitrogen requirement

Field Assessment Method (page 7) or the Measurement Method (page 14). 000MINON0ONOOO O 0000ODOoID oD 0o DO MD D000 MOMDOONO D mao

00 DMOMIDIN0MIIMINNID MD0mo00m0 I Mmi0nm 0manmano 1. Size of the crop - the size, frame or weight of the crop needed to produce
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(D00 MUMON0MO0N0MODOD LOML0MMDMONDD LOIDOOmIN0IMOOnOmm 2. Nitrogen uptake — the optimum nitrogen uptake associated with a crop of

0Mo0Mm DMOmmo MmoOmnmon

7. Decide on the strategy for phosphate and potash use. This will be either 3. Supply of nitrogen — based on the nitrogen supply from the soil within
building up, maintaining or running down the soil Index levels [0 MO0 00 OO0 D0 MO0MIDO00E MOMmMO0IDD MOO00DD OO0IDOOnon
OO0 DO IMOMODNOOINO0OD 000000 0O00D0o0 0 OO0 Mo 000 mmo 0nonoon MOMmMO MOomoooooo
surplus or deficit of phosphate or potash applied to previous crops in the
MMOnoo 00000 0 0000Onoononodoomodn o mmo0ono0MmmMmoo0D D0 MOmDm o oo
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00 0M0IMINome 000ODONDoUD0NMINUIMOmOooIno 0io0inanomomoomoon need extra nitrogen because the supply of nitrogen from mineralisation is less
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in order to maintain the soil at the target Index.
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optimum timings for fertiliser application; then find the best match for these

O00IDOODU0mOmO MO0 MO Imoomo The recommendations assume effective pest and disease control and that
0000 00000 0Mm oD DO o0 (o0 DD o0 o0 M 000 DODommom MOIMNmMmMmo tMoMoIMOn Mot 0 MOD0MMOoo o0 mmoin 00MmMMIomMmmmo oo
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In all cases too much nitrogen fertiliser can give rise to poor quality crops,
especially when growing conditions are difficult. Where large amounts of
nitrogen residues from previous crops are expected, measurement of Soil

Further information 0 MOMID MO000000 0 IN00MOmOm mm
0000 @ 0 Moo M0m 00000

0omm DoDMOmMOO0MIMIDD0M D OIDMD MmO MmO0 MO0 MO DOODMmWO0moo
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Calculating Soil Nitrogen Supply

0MmOMOMmM MOMOINIOOmMO 000ODONIMO00DMO0IMOMINMDMOMOMOmMMDmooo
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avoid inadequate or excessive applications of nitrogen. The Soil Nitrogen
Supply (SNS) system assigns an Index of 0 to 6 to indicate the likely extent
of this background nitrogen supply. The Index is used in the recommendation
MOMOIDOnDmMOmOnomo 000000 O000Dom 000MOMmMOIDOmmomm 00oma
00Dmoo 0mMoOnoMODO0MOIMmOOn 00MID0MOMDO00IDMOmMO0MO N mooomo
000m o0 mmmo

The SNS Index for each field can be determined either by the Field Assessment
Method using records of soil type, previous cropping and excess winter rainfall
O0DOIDOm DOo0MO D000 DMO0MOmDM 00000 0DMIMON 0D MoMID mMooog
moom

Further information
Soil Nitrogen Supply for field vegetablesl

horticulture.ahdb.org.uk/publication/0912-soil-nitrogen-supply-field-
O000MOomOo

000D Do0O00 000D 0MD0DODMOIDOODIDMOMONOmM O 0 dnOdD0modno Mmoo m
autumn-harvested crops where SMN is expected to be low (<120 kg N/ha)
but is less useful in complex horticultural rotations, particularly where there
are repeated crops in the same season. Consider sampling SMN in fields with
0MOmMOINOODONmDO 000D IDOmMOo0OD000mMOMNmMO0mMOMDMmoL0 00 M Moomoo
rotations, or in fields where there is a past history of grass or regular inputs of
0Moomm Do0mon

0 D0DID0MmMDIMDO0MOIMIDOOONONODO0 0Moo0000mm O MmMOmO MmO 00m
the Measurement Method is recommended to determine the SNS Index of
MOmMoo000mMO0ODINMmDOONo0m 0000mMmo 0000 0mMOo0dnmmoOoooo o booooo
0 00MIMmMOOnoMODo0 MOODODMODOm 000 MOMON MMO0000M 0oMoMmO00oooo
expected due to mineralisation.

Calculating Soil Nitrogen Supply

Field Assessment Method
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There are five essential steps to follow to identify the appropriate SNS Index:
Step 1. Identify the soil type for the field

0 M0 IIN 00000 0M MOmoommo

Step 3. Select the rainfall range for the field

0 [0 00 O 0 Mo 00 M O 0000 0 0 000000 0000 000000 M 0 D00 o0 m
0MODON 000M00NO000000MDODOM OD0MODOO0moO 00moooo

In detail, these steps are:

Step 1. Identify soil type for the field

Careful identification of the soil type in each field is very important. The whole
soil profile should be assessed to at least rooting depth. Where the soil varies,
000MIDDO0INIDMOMONII MDD TID0mLHMIDID0MDD0anoobbobomoaooo
largest part of the field.

The soil type can be identified using Figure 6.1, which categorises soils on their
OIIDIDDODIDDOINIMIID DhOIDIMmooiInoodn mmimomodnimoodmoomoon
O000000MOMOMOD MIMDOD 0D IMIMOO0OOODOMOMD MO0 DODOpoomonn 0ooo
000 MOOIDOMOMMDMMO0IINOD IDMo0 MDO0DD 0D omiomooooo

of this guide) or peaty (more than 20% organic matter). If necessary, seek
0MMOCmOo0OnoomibmMmOMOMmoo 0MOo0000 00MOmo 00 D0On0ODmm Moo00nmaon
0000MOmmonao
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Is soil mainly peat?

NO
\4

Is soil dark and stains
fingers black or grey?

NO

\

Is soil over chalk,

[ O0MOOMONmMommooo
(excluding sandstone)

0 0moomm Mommomo 0
of the soil surface?
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\4
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rough and gritty?
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\ /
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buttery)?

NO
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like plasticine?

YES

» [100[MMOm
YES

» [ [I00MIMOm
YES

» [00000 Mom

YES Is subsoil (>40 cm YES
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sandstone based?

NOl

YES Is soil silty to YES
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more?
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YES Is subsoil (>40 cm YES
—— depth) clay based?—> 0000MMOO00MOM
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Table 6.1 Soil category assessment
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0 O In000 Mo loamy sand between 40-80 cm, or over sandstone rock. 0Imooooo
JO0mMO0OOm 00 000MINo000DmMO0ID000M 00MONO0mMOMOMOO000000mMOmD 00mooo

00000 Mo 00D MOT OO mMOmD MO Om0 00w O00D 000 Dm0 M o00m 000 monm Donmn T e Rt
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Mostly medium-textured mineral soils that do not fall into any other soil category.
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0000MO0O0MImO0 0MO0O0mo
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clayey soils normally need artificial field drainage.
Soils of sandy silt loam, silt loam or silt clay loam textures to 100 cm depth or more.
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Soils that are predominantly mineral but with between 10-20% organic matter to

0 MO0MIMOm depth. These can be distinguished by darker colouring that stains the fingers black gS%%&jﬂ%ﬂ?gﬁ&%ﬁ%%ﬂ%%%uﬂ%EI]DDDDD[]D[ID]Eil]]I]Dml]]EII][[I]DI][]I]]I]]IZIIII]D]]I][I]I]]D
0omom
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cauliflower, where significant amounts of crop debris are returned to the soil,
00000MIDODIDMOnO0m 00MDMOMOODOnN MoomOMmMODO0MO00mMINo 0 M0mOnoo
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In vegetable rotations, the type and management of crop residues has a large
influence on the SNS Index. There are three categories of vegetable crop
residues — low, medium and high.
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The appropriate rainfall category should be identified, based on either annual
rainfall or excess winter rainfall. Ideally an estimate of excess winter rainfall
MIDO0IDOMOODO00IDMODMDOODOINTIDOIINDDDO00M LD 0MiMIMDOMO Mmoo
lost through leaching. Figure 6.2 shows long-term (1981-2010) average excess
0 INIDI DD 0M0DmMOMO0MO0mMo0MDD0M0MmoD0OD MOMOOID 0D M I mm
oomooano

ﬁ' Figure 6.2 Excess winter rainfall (mm)
1--}
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There are three SNS Index tables representing ‘low rainfall’ (annual rainfall less
than 600 mm, or less than 150 mm excess winter rainfall), ‘moderate rainfall’
(between 600-700 mm annual rainfall, or 150-250 mm excess winter rainfall),
and ‘high rainfall’ areas (over 700 mm annual rainfall, over 250 mm excess

(0 (0 O O (0 (I (I

0 M0mMOmO00MOOMO0M M OMmMO000 0 00oooo

Tables 6.2 (low rainfall), 6.3 (moderate rainfall) and 6.4 (high rainfall) should be
used where the field has not been in grass within the past three years. Take
00000000 MDOIDDmOIMoIDI00Ono mom

For organic soils, the SNS is likely to vary widely, typically between Index 3
000MOD 000000 D0MMONO b MODOo0MOIMO00MOnoOnMmobooiin Momeoo
experience of crop response to nitrogen. For peats and peaty soils, the SNS

is expected to be at Index 5 or 6, irrespective of previous cropping, manuring
or excess winter rainfall. However, local experience should be used to judge
MOMImoo0Mo00MIDO0 ID0O0MOION 0MDomMONm 000MmMO MOMoomo donomoo
O000Momom

Higher than typical Indices can also occur where there has been a history of
00000 MOMDOo00ON00MOOn oM OINMO0mMD 0MOnmor 0RO 0momoD 0 0 im
0 MO0 MMWLo0on o 0 MDinoco 0 00o00dnaDot0mInoomoon

If grass has been grown in the previous three years, also look at Table 6.5.
Select the higher of the Index levels based on the last crop grown (Table 6.2,
6.3, 6.4) and that based on the grass history (Table 6.5).

44 Return to Contents

10



Table 6.2 Soil Nitrogen Supply (SNS) Indices for low rainfall (500-600 mm
annual rainfall, up to 150 mm excess winter rainfall) — based on the last crop

aomoo

Previous

crop

Beans
Cereals

Forage crops
(cut)

Oilseed rapell
Peasl
Potatoes
Sugar beet

Uncropped
land

Vegetablesl
(low N)°O

Vegetables
(medium N)°

Vegetables
(high N)°

Soil type
0o 0 00mo O
mooomompn]  DOIDM
e ——— T 00000 | OOO0MmODo| O [MO0mo oooo
00O |0MO00MOmo 00Mmm 00 O0mm
O0mmoom
ooonomon | DoOnaom
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0 0 8 3
0 0 0 0
] 0 0 ]
0 0 3 3
0 0 3 3 o o o R 1
mmooo mmoom
0 0 S 3 Index 3, 4,0 Index 4,50
0MODm n{anafuii]
0 0 0 0 0Oo0oomn 000000
0mooooD  OMO00O000
Qualified Qualified
! . 3 3 000mom  OO0mOm
] 0 0 0
0 8 & &
0 oo o g

a. Index may need to be increased by up to 1 where significantly larger amounts of leafy residues
IMODO0MOMmMOIDNO0m MO MO 00MIDIMONMNOO000DMIIDOMDO0 DIMOODODO 0 M 0omao

000MOoammo
00 DD D Momo
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Table 6.3 Soil Nitrogen Supply (SNS) Indices for moderate rainfall
(600-700 mm annual rainfall, or 150-250 mm excess winter rainfall) — based on
MonoMmommoo

Previous

crop

Beans
Cereals

Forage crops
(cut)

Oilseed rapell
Peas
Potatoes
Sugar beet

Uncropped
land

Vegetables
(low N)?

Vegetables
(medium N)?

Vegetables
(high N)2

00 DIMODDDomo

Soil type
0moo 0 00mo o
0000MOmo LI
0ODI00Mm0 O 000moo O J000@ | O000MmOol OmMooDmo 00ooo
00O 0MOOOmO m 000 00 [0
O0Immoom
00000mon e
00000moo
0 0 0 8
0 0 0 0
0 0 0 1]
0 0 0 Il
] ] 0 3 0Domoo 0MDmooo
nmooo Mmoom
0 0 0 0 Index 3, 4,0 Index 4,510
OMIom 0Onom
] 0 0 0 0 00000 0000000
0mooooo 0mooooo
Qualified Qualified
. . . . OOODOD  000m0m
0 0 0 1]
0 0 8 8
0 3 0 1]
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Table 6.4 Soil Nitrogen Supply (SNS) Indices for high rainfall (over 700 mm
annual rainfall, or over 250 mm excess winter rainfall) — based on the last crop
omoo

Table 6.5 Soil Nitrogen Supply (SNS) Indices following ploughing out of grass leys

| stsinuex

[0 O 00 0 0 00 COn0 0 [ O - 00 Mo 00 0000 0 00 O O 000 0 00 M 0 moo 00000 00000 00000

Previous

crop

amon
0000 Mmoo
0moomo 0
00mmoom
0oooomoo

Soil type

0 00mao o
00mmm
O00mo 0
0omo
00omoom
0oooomaon

0ooom
0MO00mOm

0 000 Mmoo
0omm

0 MO0mo
gomn

oooo
0omn

0 MDOCM IDTMOD 0MDIDDO000MIDI0DDOIIMDONOm 0o0m

1-2 year leys, low N 0 0 0
1-2 year leys, 1 or more cuts

3-5 year leys, low N, 1 or more cuts

1-2 year leys, high N, grazed
3-5 year leys, low N, grazed 0 0 0
3-5 year leys, high N, 1 cut then grazed

3-5 year leys, high N, grazed 3 0 0

Beans o o o o [ MOOD 00O M0 00m 00 M0 060 0 Mo O 0 00 000 0 00 00 MW M0 M mnmon
Cereals ] ] 0 1] 0 MDIOCM IDIMMOD 0MDOMDO000MMIDO0MDOMINDONOM 0o0m
1-2 year leys, low N 0 0 0
1-2 year leys, 1 or more cuts
Forage crops 0 0 0 0 3-5 year leys, low N, 1 or more cuts
cut
(out) 1-2 year leys, high N, grazed
. 3-5 year leys, low N, grazed 0 0 0
Oilseed rapel o o o o 3-5 year leys, high N, 1 cut then grazed
Peas 0 0 0 0 0Mpmon 0Mnmooo 3-5 year leys, high N, grazed 3 3 ]
mmooa Mmmoom
Potatoes 0 0 0 0 Index 3, 4, 0 Index 4, 5 0 0 0000000000 M0mMO0 M 000 MOOmO ON0N 0N 0 OO DI0MO00000000000 O 00000000 Mo
0monm 0anam 0 MDIOCM IDIMOD 0MDiDDOICIDMIDOIDDOMIMDONOM boom
Sugar beet 0 0 0 0 000000  OOO0000D 1-2 year leys, low N 0 0 0
0DO0O0000  OmOoooo 1-2 year leys, 1 or more cuts
e e 3-5 year leys, low N, 1 or more cuts
Uncropped 0 0 0 0 Qualified Qualified
land 000mom 000mom 1-2 year leys, high N, grazed
3-5 year leys, low N, grazed 8 3 0
3-5 year leys, high N, 1 cut then grazed
Vegetables 0 0 0 0
(low N)° 3-5 year leys, high N, grazed 0 0 3
Vegetables 0 000INO00M0O0MO0MO00 IIOMOMNONM 0000DON000000M O 0000000 M MOND 0nmoo
. 5 0 0 0 0 [MO0000000 O (000000 0 00 00 i 0 M M0 m oo
(medium N)
0 MIOCM IDIMMOD 0MD0MDO000MMIDO0MDOMIINDON0M 0o0m
Vegetables 1-2 year leys, low N
(high N)b oe 0 0 3 1-2 year leys, 1 or more cuts . . .

a. Index may need to be lowered by 1 where residues incorporated in the autumn and not followed

3-5 year leys, low N, 1 or more cuts

1-2 year leys, high N, grazed
3-5 year leys, low N, grazed 3 0 0

I 0 D0MMIDOMNomOmO 0mMo0 0Mmoa 3-5 year leys, high N, 1 cut then grazed

0D DM m moma 3-5 year leys, high N, grazed 0 3 0
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The Indices shown in Table 6.5 assume that little or no organic manure has
been applied. Where silage fields have received the organic manures produced
O000moomoodDonooimOMoOdnOmmmO0MO0ON0Om 000MmMO0MOoDO0Moomaoo

in spring, such fields should be regarded as containing nitrogen residues
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0 M000MOMOMDD0m D 0ODomom 000MO0 DmMImo 000000 D mOm 00 0Mmmoooo
of nitrogen residues but the Index level may need to be adjusted upwards,
O0ImOmOmm O0Mm MDOmmDmnOno 00 00MOIN0MmMD MM Ihoo0Mommomoomoo
[MODDO00ODOMD0MOCNDO0ODMIDOD 0MODO0m 0O0MONmMbODo0moomoon
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to Table 6.2). In rotations where vegetable crops are grown infrequently

in essentially arable rotations, the Index level may need to be adjusted

000 00 0mom

0 IMO0DDOONDMONCmO0DOdmo M 000M MoDMoMDMO0NImMMO00000NDODCo
MO MINOODnO0Mn 00MOmomo0mMb00MII 00000 ODO00M 0MODmMmMOOMOo00 oo
available for use by the next crop very rapidly in summer but more slowly in the
0 MO0 DODODOMOMIO 00MMDOmano om
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In this situation where double-cropping is practised in the summer season, the
SNS Index can be increased by 1 if following ‘medium N vegetables’ and by up
to 2 following ‘high N vegetables’. It is important that the growing conditions

of the first crop are fully taken into account, especially where nitrogen may be
leached from light sand soils in wet seasons or where excess irrigation has
0000MO0IDOD DMmMODo OO0 M 0IDO00M 00MODOMOD0MI M MD0000dhmMOIDmDmo
December; the nitrogen may not become available for uptake by the next crop
O0MMODOmoOnmMoOInoO0oOIN DM oM MMM Oo00moo 0o
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made to previous crops in the rotation, increase the Index value by one or two
MODMmMOO000mMOMOm Do0MIDO0DO0MOOn0ODMmMOD MO0 00000MODo0ImoOmon0

O0MMOOImOmO0CIno MDOMOODMmMOOD MDoooIDImonnomoo 000000 0o
of the previous vegetable crop can also have a large impact on SNS. The Index
0000000 00MMOO00 DODOMDOMMEMODMINOMMO MO DImMO0IDDOmnoomooa
MOInooo 0 000D0IIIDMONIMDO00MD0MMOMOODIMmOODo00MONMO0IMmm 000mom
Where nitrogen fertiliser recovery of the previous crop is expected to be higher
or lower than normal, the SNS Index may need to be adjusted to account for
0MOMIDOND DIDOWDOMOM 0IDIDOL0IDCmO00OND DmMmMOODoDomo m
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Measurement Method

0 NOO0 DO00MO 0000OUo 0 MImDLomOomm 0MInmo Do oihdnommeooog
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where the SNS is likely to be large (>120 kg/ha) or uncertain. This includes
fields in intensively cropped Brassica rotations or fields receiving regular inputs
OONMO0MD DODMOMOD 0MIDOMIIM DM DM ODMO0OD 00N 0 0 MO0 0modnmom
recommended during the first year after ploughing out grass).

0 0DODOMIDIMINOODMOMIDOOONODNOMOD DIMO0O00NM DI MmMomo Mmoo
the Measurement Method is recommended to determine the SNS Index of the
000000 MO0IDIDMmMOOIDO0OM 00000 00D 0MoDIDMmoOnooo 0 0oboom bomo
planting or sowing is late as Soil Mineral Nitrogen may be higher than expected
00000 MoMmmoOnoo

For field vegetable crops it is important to ensure that nitrogen is available
MODOODOMODMONOC LOMINM IDMD0O0MODODIND OD0MOMDO0OnO0mo 0o

000 DIDDODMmMOMO0MIMmMO00 IMO0MOOMDMDMON 0 0 M MDIDDO000MOmMmoomo
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recommended on peaty soils or in the first season after ploughing out long leys
or permanent pasture. In these situations, nitrogen released by mineralisation of
O0IDMO0MD 0ODODMODmMOmoD 00ho0IDIDOm O DmMOb DM@ M oo0ooo bom
Method or local experience will be a better guide to SNS.

The SNS Index can be identified using the results of direct measurement of
SMN (nitrate-N plus ammonium-N) to rooting depth. For field vegetables, SNS
MDOOMOMOMDD 0O00MOMD 0DOM D 0 ME0 0MEMODOIDO00MiMIDDDoOonoo
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MOo00 0 DO00OnODOnomoo
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In detail these four steps are:

0MOION 0000000 MOMON MO00000 00
Soil sampling must be done well to avoid misleading results and expensive
0 Mmopoo

00mMO0O0MOmMO0 dOmMOMNO0OnNmO 0moo om

e SMN samples should be collected as close to planting as possible, and
not within two months of applying nitrogen fertiliser or organic materials

¢ Areas of land known to differ in some important respects (eg soil type,
previous cropping, application of manures or nitrogen fertiliser) should
be sampled separately

¢ Do not sample unrepresentative areas, such as ex-manure heaps or
headlands

¢ Avoid collecting and sending samples immediately before the weekend
or a public holiday

e Samples must be taken to be representative of the area sampled. A
minimum of 10-15 soil cores should be taken following a ‘W’ pattern
across each field/area to be sampled

e In larger fields (10-20 ha), increase the number of cores to 15-20 unless
the soil type is not uniform, in which case more than one sample should
be taken. This can be done by dividing the field into smaller blocks from
each of which 10-15 soil cores are taken

e Take samples in 30 cm sections to 90 cm (0-30 cm, 30-60 cm and
60-90 cm) or to rooting depth. Table 6.6 includes typical rooting depths
for field vegetable crops; sampling the soil to 90 cm depth is difficult to
do manually

e Samples from each depth should be bulked to form a representative
sample of that depth. If the bulk sample is too big, take a representative
subsample to send to the laboratory; do not stir the sample excessively

Calculating Soil Nitrogen Supply

e Use appropriate packaging (normally available from the laboratory) and
label samples clearly, providing as much information about the field and
crop as possible

e Samples should be analysed within three days of sampling. Samples
must be kept cool (2-4°C) but not frozen during storage or transport

It is important to avoid cross-contamination of samples from different
depths. Using a mechanised one metre long gouge auger (2.5 cm diameter)
is a satisfactory and efficient method but care must be taken to avoid
excessive soil compaction and contamination between soil layers. If each
depth layer is to be sampled individually by hand, a series of screw or gouge
augers should be used where the auger diameter becomes progressively
narrower as the sampling depth increases.

0 0O0MOmMONINOOn00Mmm

000 0DOMODDDmMOMoDmit0ODODIDMmM Moomoe 0 00mD M 0D 0hmanomooomma
I O MOMo00m Mmoo MM MO MMNomMO 0 W mOo0 0D oM MM Oma
density of the soil, then summed to give a value for the whole soil profile. For
the majority of mineral soils a ‘standard’ bulk density of 1.33 g/ml can be used
and the calculation can be simplified to:

SMN (kg N/ha) = mg N/kg x 2 (for each 15 cm layer of soil)
SMN (kg N/ha) = mg N/kg x 4 (for each 30 cm layer of soil)

SMN (kg N/ha) = mg N/kg x 8 (for each 60 cm layer of soil)

44 Return to Contents

15



Calculating Soil Nitrogen Supply

0 MO O0MOONO0mO0omoog
Example 6.3

Table 6.6 SNS Indices based on sampling (N kg/ha) to 30, 60 and 90 cm depth ) ) ) ) )
Sweetcorn is grown on a light sand soil following courgettes. Annual rainfall

SNS Index “_“n is 750 mm. 40 m®/ha of crop-based digestate was applied in April prior to

planting and incorporated into the soil within six hours.
kg N/ha

Select Table 6.4 (SNS Indices for high rainfall areas). Courgettes are likely to
MO00Mm DODMMMO DOOMDOIDMOMODMmMODMO000DMI MM OMOMmo0anoaa
00 0 M0MOODmomo <40  41-53 5467 68-80 81-107 108-160 >160 00 00mMmO M IDomofmoooimomon 0Omodnoo0MOMmInOn 00mo m o
vegetables, the SNS is Index 0. Refer to the sweetcorn recommendation in
O00MMmMOM DMOMmMOOMOINDO0 0 0000ODDmMOnO0mMmOm Mmoo

SMN kg/ha to 30 cm <20 2027 28-33 3440 41-53 54-80 >80

00 0MOMO0nNmomo <60 61-80 81-100 101-120 121-160 161-240 >240

Where SMN is measured to a different depth (ie 45 cm), the SNS Index should 0MO0IMOMIMOMOC00MINiIMmMm 00O 0O mIDID0Mo0ID Imoanomnmom
00MOMD MO0MODO000 MOMDOIDD MO000000ON0MAOD MOMIDID00000aoo0 MDINOO0MIDONOONOm D00DDM0MODDOOTD00IDDIMDLIDMO0mmo
00mm O00MMOOD DM @MOMO0MLmMIM MiMIDMOIMOOINE DD IMO0DOn0nmo0momom
[OINOMOOMIDIMOOOID IO [ 0000 00D MO0MDN DmMOmmo
Example 6.1 0 D0DIMOLOOODO0D 0 0hO0On0iMOnO0mMom Mom MoiMimim Mbmmoo
available nitrogen supply from digestate = 170 kg N/ha as fertiliser should 0
If SMN measured to 45 cm is 54 kg N/ha, then assuming a uniform 00MmOomoon

0000000DONOMOIDNMDDO0ODODOMOMIT 0 0 0DmMOmMO M 00Mmmom
54 kg N/ha x (60 cm/45 cm) = 72 kg N/ha to 60 cm, equivalent to [
SNS Index 3.

Example 6.2

Brussels sprouts are to be grown on a deep silt soil following winter wheat.
Annual rainfall is 650 mm.

Select Table 6.3 (SNS Indices for moderate rainfall areas). On a deep [

silt soil following cereals, the SNS Index is 1. Refer to the Brussels sprouts
(MO000 0 DODDODDONMO0MIMmMOM 0mOMmMOCMONCoo0 0 00000 0m O

300 kg N/ha.

44 Return to Contents
16



Calculating Soil Nitrogen Supply / Phosphate, potash and magnesium recommendations

Example 6.4

Two crops of baby leaf lettuce are grown on a deep silt soil after cereals.
Annual rainfall is 550 mm.

The Field Assessment Method is used to determine SNS for the first crop
sown in March. Select Table 6.2 (SNS Indices for low rainfall areas). On
deep silt soils after cereals, the SNS Index is 2. Refer to the baby leaf
MOIDO000000 0 0000ONDONmMODMIMmMOM 0MOMmMO0MIDooo 0 0000OD0man
O0Mmomom m

000 0000MOD 0000 0MO00IDmMoO0ODmMOMMN MOmMm o 0IDInomooo00mmom
The soil is sampled to rooting depth (0-30 cm) in July prior to planting 0
the second crop. The analysis report shows that the SMN (0-30 cm) is [
62 kg N/ha, which is SNS Index 5. The nitrogen recommendation for baby
leaf lettuce at Index 5 is zero. No fertiliser nitrogen should be applied to 0
MOMoo000Mmoo

Phosphate, potash and magnesium recommendations

0 D00MOD MO MOdDoo 000D MDO0 Mo 0ImoOno0min 0000 00MmMo0mMomooo
fertiliser, especially at low soil Indices and it is important that these needs are
fully met. The target soil Indices for vegetable rotations are P Index 3 and K
Index 2+.

The phosphate and potash recommendations given in the tables are sufficient
to replace crop offtake at the target soil Index and therefore to maintain the
target soil Index. The amount of phosphate and potash needed to supply
maintenance needs will depend on crop yields and nutrient offtake. For a more
0MO0MOMOMOmmomMOn 0MIMoo00000D0 0000 DOMONOOMOO0MmMDID DMOodDoommoo
MM 0On0MOmooo000MmO0MOMODONMIMOM 0MOnmD 00MONOMmO DM O0mo 0
the target phosphate or potash Index, the recommendations given in the tables
are higher to allow the soil to ‘build up’ to the target Index over time.

000MDMONLMoooom 00MmMD 0mDo 000MMONIDoDo0MO0MO00000MIDImDOm
0MOD0MODO0MIDOOOMOM OO0 MOMDODOD 0MO0MOMOmMo0 000DoOmo
00 MDoomobitooooIDoIMINDHOnhMInN00MO0 M I Oo0bIDD00m DO0Omo
00000MO00mMOoOmomo DODHDmMOCMDININOLOMOi0MOMOO0m@mOmOooomoo
100 IDDODMIDOOmOOnomooanoo

Some vegetable crops are susceptible to magnesium deficiency and may
show yield responses to magnesium fertiliser on soils at Mg Index 0 and 1.
Magnesium recommendations for all field vegetable crops are for [

150 kg MgO/ha at Index 0 and 100 kg MgO/ha at Index 1.

~

00MIDONmMooomom

e Recommendations assume good soil structure, water supply,
and pest and disease control

* Recommendations are given as phosphate (P,0,), potash (K,0)
and magnesium oxide (MgO) . Conversion tables (metric-imperial,
oxide-element) are given on page 43

e Don’t forget to make allowance for the phosphate and potash
applied in organic materials MOO0OOO@ON MOOMO OMONDO

¢ All recommendations are given for the mid-point of each Index.
For some crops, there are different recommendations depending on
whether the soil is in the lower half (2-) or upper half (2+) of K Index 2

e Where a soil analysis value (as given by the laboratory) is
close to the range of an adjacent Index, the recommendation
may be reduced or increased slightly taking account of the
recommendation given for the adjacent Index. Small adjustments
of less than 10 kg/ha are generally not justified

e Where more or less phosphate and potash are applied than
suggested in the tables, adjustments can be made later in the
rotation

J
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Taking soil samples fFor pH, phosphorus, potassium,
magnesium and sodium

Soil sampling must be done well to avoid misleading results and expensive
0 Mmoooo

¢ The soil in each field should be sampled every 3-5 years
¢ Take top soil samples to 15 cm depth using a soil auger

¢ Collect samples at the same point in the rotation and well before
growing a sensitive crop eg sugar beet

¢ |deally, sample immediately after the harvest of the previous crop

¢ Do not sample within six months of a lime or fertiliser application
(except nitrogen) and avoid sampling when the soil is very dry

¢ Do not take samples in headlands, or in the immediate vicinity of
hedges, trees or other unusual features

¢ The soil sample must be representative of the area sampled. Areas of
land known to differ in some important respects (eg soil type, previous
cropping, applications of manure, fertiliser or lime) should be sampled
separately. Small areas known to differ from the majority of a field
should be excluded from the sample

¢ |deally the sampled area should be no larger than four hectares
¢ Clean tools before starting and before sampling a new area
e Walk a ‘W’ pattern across the sampling area, stopping at least 25 times

¢ At each point collect a subsample (core) to 15 cm depth using a gouge
corer or screw auger

¢ The subsamples should be bulked to form a representative sample and
sent to the laboratory for analysis

e Use appropriate packaging (normally available from the laboratory) and

label samples clearly, providing as much information about the field and

crop as possible

Phosphate, potash and magnesium recommendations

0 0mMomm 00MmMOmMININmMOOD DODMO00MD 0MOmo0o0dnoOnom 0oMOomoooooog
MOOODOODOODO0ODO0mMINOO0 0D 000000MON D MO0MO0M 00000mMO 00 mooo
O0MmIMmMO0MOo00MOnmomo0o0no 0D 0On0m IMmMmMO Mo mom Ono0nomooo

the field is often useful. Soil indicator tests can also be useful on soils which
000MmMIMo0 00MMOIDOOm 00DmMO00D000MoO0MmMOMIM DmMO0MOMmMmMomo o

0 000MO0MO00ODmO MOMODCmOOnoooOno0mm oo

PAAGe
Professional Agricultural Analysis Group

Most UK laboratories are members of the PAAG that offers farmers and
advisers confidence in laboratory analysis:

¢ Proficiency tests (often called ring tests) carried out by Wageningen
University, guaranteeing that analysis from any member can be
trusted.
0 00m 000ma

e List of UK laboratories
0000DNOOnNom 000000 000D 0000 0MO0Mo000Onoomoomon
find-a-laboratory

e Sampling guidelines
0000DOOOnom 000000 D0ONMMDMOMMO0 O0no
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Phosphate, potash and magnesium recommendations

Classification of soil analysis results into Indices Phosphate and potash in crop material

0000000 MmO MO DMOMAnO0IDIN NI MO0M 00DD 000D OD0MIoomoo I00MDIIO0MOMDDMO0WOD 0000 0MDMOCMOMOCONMDOM 0mMOmm
converted into soil Indices using Table 6.7.

Phosphate Potash
Table 6.7 Classification of soil P, K and Mg analysis results into Indices (P,0,)° (K,0)
Potassium | Magnesium
Index Phosphorus (P
-

| foffreshmatea

00 oooo 000Mmmom 0.7 am

0 0-9 0-19 0-60 0-25 — - -
0 10-15 20-30 61-120 26-50 S - a6
0 16-25 31-49 28 ((22+)) 51-100 0 0IDm 0.7 3.0
3 26-45 50-85 241-400 101-175 Cauliflowers 0m i
0 46-70 86-132 401-600 176-250 0 0mag DOmDmom 0.7 o
0 71-100 >132 601-900 251-350 0omodm ey L o
0 101-140 901-1,500 351-600 imod Ol e
7 141-200 1,501-2,400  601-1,000 Oomo LI 6.3
0 201-280 2,401-3,600  1,001-1,500 U 0amaooo — —
0 0 000000 Over3,600  0O0ODMOO 0 md LI 89

a. The information on the potash and phosphate content of field vegetable crops is limited and the
O0MOOMO0C0MODOM M OMLMiMOoMOMmO0momD
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Sulphur recommendations

000MONmMOm 00000000 MO0MOMM 000000 00O0ODMOmO0mD 00MmMomoom
deficiency has been recognised or is expected in vegetable Brassicas, apply
50-75 kg/ha SO,

000MMmMmMOMm 0 MMM OINomMomoodmot 0000MONMmOmoo0mo Mmmoom
However, atmospheric sulphur emissions have declined significantly and a yield
response to sulphur in other crops is possible. Where sulphur deficiency has
been recognised or is expected in other vegetable crops, apply 25 kg/ha SO,
00Mo0Inoo0mmimO0ID0D MOMIMOmoIMmMO MDD IDIMmo DD Imooomomm
planting. Crops are most at risk of sulphur deficiency where they are grown on
MOOD0000MOMDIDO MM MDMOno Mmoomm 0ODODo0moOm o0 dn i m o 0 m o
amooo

-

00MIDONmMOooomaom

* Recommendations are given as sulphur trioxide (SO,). Conversion
tables (metric-imperial, oxide-element) are given on page 43

¢ Don’t forget to make allowance for the crop available sulphur
applied in organic materials MOOODO0MON MOOMDN OMOOOOO

¢ Further guidance on sulphur can be found in [ [0 0 C A0 Ao
0OD00INO00 000000 0000000 Ommomnon

J

Sulphur recommendations / Micronutrient recommendations

Micronutrient recommendations

0 MD0ID00MMO DOMODOD MIMO0MDOMMDmMO00Mm 000 CMO00MI 0 00 0mo mo
However, they are essential to the plant and, if a deficiency is suspected, it is
[ 000DOMDmMmMED000MOD MDoONo00M MO

Many soils contain sufficient supplies of micronutrients to achieve potential
OMOMMIm OO 00 000OOmoommomom Imoo0M o dnoMon D moO00 Mo0Mmoom oo
MoImMIDOIMDoOmoMMoImooomoo

° pH
e Concentration of other nutrients in the soil

e Poor soil structure, which can impede root growth and nutrient uptake.

Visual symptoms of a deficiency of a specific micronutrient are often short-lived
O00MO0M@OmMO0MoOL M M I0OL0MOD000MbM WO W0 MDD DOMO DHDMmMoooom
ID0IDIDOMINmMOmOD 000ODOODOmM 0MOIDDODOIm 0Mo0 0Mo 0mooo0dmnoomaoo
too late to correct a deficiency.

00000000000 OoMmOomo0oOn 0o0IDmoo i MDo0MDoMmobommoo

MM 00O MO0 MNMDOIDI D MM MM DMODIDOD 0D 000000 CImon
factors are described in Table 6.9 and crop-specific guidance is provided from
0000MOmoo Dmoo

Visual diagnosis of a micronutrient deficiency should be confirmed by leaf and/
0N0DO0MmOmm
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Table 6.9 Micronutrient deficiencies

Micronutrient

Soil risk factors

Micronutrient recommendations

Oomomao

000000m oo

0 0000000000 00

0 0mOoooo0 oo oo

Omomoo

00000M0MMIMDMIIOONITIO0MI o0mm
or with a pH above 7 are at risk of boron
deficiency. Over-liming can also increase
moama

Soils most at risk of copper deficiency
IDIIDNO0MDO0 D OOONDMODIDomO0non
00000000 MO00 0O IOn 0MDO0mamnmog
[I0MD 0O0MO0Mmooo

Deficiency can occur in shallow soils over
000 MMIMOIMDODMD ODIWo000moon
000000

Symptoms are often transient. Deficiency
000 DOOnO0MO M 0 000D Mo

0 IDOMOIDO MO0ONOmMOC0On0Omomooono
of deficiency and all soils above pH 7.5
0MDOMmCOD 000 CMOODD I0MDE Mo00oa
IIDO0MIO0MINO0MDON 0M0MO0momo
000000 MmO M Moo omon

0 000000000MOMOmMo0000000DO Moo
[0 0OMMDOMODOND ODMDMDO0m 0mm
higher risk of deficiency

00T MDMO MOmO MDODODODMomMOmmon
of molybdenum deficiency

Deficiency is very rare in the UK, however
00000MO MM IMMNOMO MOo0mmao
0000000MIMINOMDD 0MONoMIDmoooo
[0 0OmoDmDMOonmoo

Soil analysis

Hot water extract: deficiency is
0 0MOMOMIMOmO MIm 0mm

EDTA extract: deficiency is more
MOMmMOMmO MMM O OO0 0mo0mom
000D DONODIMO000MO 0o 0ooo
deficiency is more likely [

00D MMM O 0m

0 OOIOm 0 m

Ammonium oxalate extract:
deficiency is more likely below
0Mm 0m 0m

EDTA extract: deficiency is more
MOMmMOmO MMM O 0m

Leaf analysis

Deficiency is more likely O
000 Mom 0mma

Deficiency is more likely [
000 WM 0m bmo

0MO00mMO0MOMAnanooo
MIN0MINO0 M0N0 0mOmOm
diagnosing deficiencies

Deficiency is more likely 0
00mMO MO DM Dmo

Insufficient information to be
0O0MONIDO00 0 Do00DmOInono
0ID00mOm

Deficiency is more likely [
below 15-20 mg Zn/kg

Treating deficiencies

If possible, treat deficiencies with a
00MO0 DO ImO O D IMD M mMOOnom
Deficiencies can also be treated using [
IIMIMINO0MOMOIDIMOODD MO MDmoo

If possible treat deficiencies with a

00 0 0 0 0 00 (MmO O O [ [ WO 0m o m
Deficiencies can also be treated using
a foliar spray of copper oxychloride or
cuprous oxide

Deficiencies can be treated using a [I
[MINOITC MO 00000000M0m 00 am

0 00O MO DmMOnmDIDMO00 000
00 MODDMIDOMINMDNON 000MO0MDo 0
is more than 7 and when treatment
MIIO00000OMO 0 M M0 D M0 i m
I00M O0ODO000MD M 0Mo00m

Deficiencies can be treated using soil-
0 M 00 O [ 0 o
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Leaf analysis

Suspected nutrient deficiencies based on the appearance of symptoms

can be confirmed by leaf nutrient analysis. In such cases, the leaf nutrient
0000DOIDONO0M MNO0DIDM DM DD DMO IDDmMOM DODODCmMo0ON0MmoDomm
MODmMDOD DD oO000D000MDOmM Moo omo

Leaf nutrient analysis can also be used to test for subclinical deficiencies or
toxicities that may be already limiting growth but which are not yet resulting in
0 DIOD 0mo Lo

Interpretation of laboratory results is possible by comparison with normal levels
expected for the crop. Values presented in this guide are based on the best
M OOD0Moomomo

« Brussels sprouts and cabbage, page 26

« Cauliflower and calabrese, page 28

+ Bulb onions, salad onions and leeks, page 35
« Carrots and parsnips, page 37

00MO000MOmMO0 ODMOON0MnOOno0 omoo

It is essential to collect leaf samples that accurately reflect the nutritional status
of the crop submitted for analysis. Therefore, to adequately represent any field
00D0 DIMIDMOMINIM OO OIMImO MOMO0 0MO0MMO000MmMOD0M D 0ODMmo 000

e Sample at the correct crop stage as described in Table 6.10 (unless the
sample is for the confirmation of a deficiency)

e Samples should not be taken from crops that have recently been
sprayed with nutrients or fungicides

¢ Avoid collecting and sending samples immediately before the weekend
or a public holiday

e |f areas of fields differ significantly, sample each separately

e Walk a ‘W’ pattern across the sampling area, stopping at least 25 times

Leaf analysis

¢ At each point collect the youngest fully expanded leaf from the plant.
Aim to send the laboratory a minimum of 250 g of fresh material in total

¢ Ensure there is no soil contamination

¢ Do not sample diseased or dead plants, those damaged by insects
and mechanical equipment or stressed by extremes of cold, heat or
moisture

¢ Dry any wet leaves and immediately send to a laboratory between
sheets of paper towel

¢ Use appropriate packaging (normally available from the laboratory) and
label samples clearly, providing as much information about the field and
crop as possible

* Do not post fresh material in an airtight container

¢ Send by overnight courier or deliver directly to the laboratory
0
000MIMmMOMm DON0OD MO MDMO0ODmoo om

0oooooo Mid-growth — as the plant is beginning to heart

0 M000MmOmom Mid-growth — as the plant initiates the first buttons
Cauliflower 0IDINOMOMMOMON0On0mao

0Mooom Mid-growth — when first spears are starting to form
I0MmMDO0mOo 0oo 0D D MOOD OO0 Omn0 Ommo

0 0MO0mooomooo 000IDOONO0000DOMO MO0 0MmMOnooog
00IDMMO0MOMOmMO  Six true leaves or when the roots are 10+ mm in diameter
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Selecting the most appropriate fertiliser

I0IMmMOMDMOOmOOImoOnoono 0 00000M0 000O0DO0mMOmMO00n0mMomO MM mam
Mmoo 0O0Mm 0MOno0Mmo0mMoOmonino oo dDmoD 00000mMmOnmooooo
fertiliser can be used. In this case, the compound or blend selected will depend
000DDIDIN MM OMOMDDMONON0IMIMnoOno00d00mME 0000D000D0MO00MmmMmmea
00MO0OmOOoooo 0 000000 000ONO00D00MDmOOnom 000m mo

Often it will not be possible to exactly match the recommendations with
available fertilisers. In most cases, the first priority is to get the amount of
OMmoo0modmnoOnono0o0Mmooinoo000m 00dmmonoono

Slight variation in the rates of phosphate or potash will have less effect on yield,
especially on Index 2 soils, and any discrepancy can be corrected in fertiliser
I00MOODCOODONMMmmooo

Example 6.5

Bulb onions grown in an SNS Index 3, P Index 2 and K Index 2+ field
[DODIDOMOmMOM MOODOMOM 0 /ha and 35 kg K O MOMN MO0MOMOM 000
000 0000000 MmO Mnmo0 o Mo

U00MMOMINDIWO MO IO [Moo00MMOD0I Miinomom 0 momoad
000 ,O/ha. The deficit of 5 kg P,0 ,[IIMOOMOMMOMAINOINOND 0 MOMmo
000 DODO0MODMOOnODomem

Metric to imperial conversion tables are given on page 43. If applying liquid
MO MOID DO0MOMMIDIMO0MODOMIDOMOm 0MoMo000MDDMOmIDoOmom
MIMDOMOmMOnmooom

Selecting the most appropriate fertiliser / Techniques for applying fertiliser

Techniques for applying fertiliser
Starter fertiliser

The injection of high phosphate liquid fertiliser 2-3 cm below the seed, or
IMO00OD0ODD MM OMMo00 MOMONO0On 0MO0000mMmD MDMO0MO0MDmObmoom
O000MOMOmMDO0MOmMiMIDOCImINo0mOL IDD00Im MO0 O Mo Mnm 0 Do mOmo
useful for crops grown in mixed rotations on soils at P Index 3 or below.

However, responses have been found at P Index 4. No more than [I

00mom Momo0mMimom 0 ,[Momo0im D oMo Dm0 MoMMOIDIDIMmO0m 0mom
may be deducted from the recommended total application. In most
experiments, comparable yields with starter fertiliser have been obtained [
000 000000 DODO0 000MMOIDIDD000N00m 000dNMOOn00mo00mMmmooooom

000MODMONmMomomom DD IDOD OO Mnmoo 0moduol Mmoot mo oommo
dressing of a conventional fertiliser can increase the overall efficiency of
nutrient use, and typically reduces the total fertiliser requirement of field
O000MOmMEMOMOIDMOIMD I O MMOIDIDIMmomDo0Mmmomomomom 0oo
MO000MmMoODOMOInO0 DONODMO00MmMOmMOomooo

Band spreading/placement of fertiliser

For some wide-row crops, there can be benefits from applying early nitrogen in
OMO00MOmmOOnoMmmo00D0MDOMMDInD DO0MOMmMODo0000Omommocmom
This may reduce the overall amount of nitrogen required. In experiments

using the banding approach, yield and quality of cauliflowers was maintained
000MOOIDoMONIDD MDD DoODom 0o0m 0MONOomO00MOIDOMIDOm Do mo
[Mooomoo

0000 DOODNODDO0000MINIMUDIN00M 000000 DONONDMO00MmMIOmMmOD 00Mmoo
to surface broadcast application on low P Index soils. Where fertiliser is placed,
00 0OMO0DONOODONOODOn. 0 o000 IDM@DOIND00000MIMOLDDOMo0bmomen
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Techniques for applying fertiliser / Asparagus

Fertigation Vegetables

00mommodno0MmMObmMOmONOMOD Mmoo m DMmDD0MO00Moo0 0ODmmooooo Asparagus

0 0MOMONINDOmM DM OODON00MDMO0 D0MOM DM MO0000Ono Do m
. . OD0MmMDNOMm MMO000N0000D0MONDMO0mMO0M 000D00MO IDOnooomono
because nutrients and water can be more effectively targeted to crop need.

Field experiments have demonstrated that by using fertigation, savings of up SNS, P, K or Mg Index
to 33% in nitrogen applications can be made. While the technique has the
to fine-tune the amounts and timing of nutrients, especially on crops other than higher
Nitrogen (N) - all soll
moo0 aoo ooo noo ao oo a
00000oomom o o 175 ooo ooo 0oo 75 0
0omoomm 0o ooo ooo ooo 0oo ooo 0
Nitrogen (N) - year 2,
OIDOmmOnD Jo0MmOmmaoma
Nitrogen (N) — other
DOOMIDMDO MO0 HHnmomomy
00000oommo 0 o 75 75 oo oo oo 0
00moomm 0o Qoo oo oo oo 0 0
[ 0D000mO 0o 0o O Qoo ooo 0 0 0 0
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00MOOnO0 O00NO000DmMOTmoo0
000MDNOODNIMIMINOMMIMIDIMOO0MIOOIIMOMIDIOIDOC DD INMOOnoamooo
MDD 000D DD MIOODOIDODOODMODD M MINDO0ONODMmO DOOD MmMomo
Moo mMoMImooMO0IDID DM omoomOn booom

0000000000000MmMmOmoon
In year two, apply 120 kg N/ha by end-February/early March.

In subsequent years, the amount and timing of nitrogen depends on the
previous winter. If the crop is on light soil and over winter rainfall was high,
apply 40-80 kg N/ha by the end of February with an additional 40-80 kg N/ha
O000MoMOnOnomoom

Following moderate or low amounts of winter rainfall, apply 40-80 kg N/ha just
IIDIDOMOIODIMOMOMID 00000 MDMmmo mo

0 DOMDMO 000 DO00MOOmomMOmM MhIDImoOD MO 000D MO0MECMOnmoOnm
120 kg N/ha of mineral nitrogen in the top 30 cm of soil during the cropping
goampo

ooomao
0000MioomotdnoiDoiiimii o Mmoo mo D 00ImoImmoimom 0,0 Momom
Io0onmmomobMONDom DD OnInomMmOmMOmoo 0o0Doom

O0mooa

Where sulphur deficiency has been recognised or is expected, apply

0IM0mMo ,MoMOMmiMmiiMmo0MmmoININOIDOD 000 MOnO Moo dn oo
O0MOMno0 DoODOOMOD0ODmOoOmmO Do 0D Onomomoo0mmooa

Asparagus

/EIEII]I]IIIEIIIEI]EIEIEI[I]EIEEI

e Make allowance for nutrients applied in organic materials
I O0000mMON MO0 0mMOonma

e Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+; check that the soil is
maintained at these target Indices by soil sampling every 3-5 years

J

Further information

0000MO00MOOmOnm 000000 oo0m
O00NOMMMDNOO00MMINOMO00N0000MO00M000MO000M000mmaom

0 000000 00O

0000MO00M MO 0MomMOm omoa
0000MIIMNOMO00 MO00MNMMMO00MO00MO0OM 0MOMmomo
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http://horticulture.ahdb.org.uk/publication/1413-asparagus-nutrient-management
http://horticulture.ahdb.org.uk/publication/1413-asparagus-nutrient-management
http://horticulture.ahdb.org.uk/publication/1413-asparagus-nutrient-management
http://ahdb.org.uk/knowledge-library/asparagus-crop-walkers-guide
http://ahdb.org.uk/knowledge-library/asparagus-crop-walkers-guide

Brussels sprouts and cabbage

0D ImMMOM MODL0ODDO00000MIDODMODMO0M LOo0DOmO D00 MO00MIMo Moma
aoomoooooo

SNS, P, K or Mg Index

| Jof i ]efsfa]s |6 ]

kg/ha

0 [MO00MmDOmOm 330 300 270 230 oo oo o
0 MMO0moooooo 340 310 ooo ooo 000 oo o
I]H SSSDCSBS age pre-st 325 0oo 0oo ooo 170 70 oo
teadcabbagepost31 gop oo D0 Dm0 @ @
ggggrﬂdgﬁem oo 0oo ooo 0oo ooo oo o

Clellolie e 30 OO0 270 OO0 OO0 OO0 OO

00000 000

DOOOCOMINAMM  pop oo ooo oo 0 0 0
B w0 w B o o
DOOOOOHO OB 000D .0 o g 0 ! 0 0

Ommnmoo

a. A small amount of nitrogen may be needed if soil nitrogen levels are low in the top 30 cm of soil.

Brussels sprouts and cabbage

0MmMO0mO00000Mmmmoon
00IIIMIMO0mMONDO00MMO 0MOIDIOmMOmOnoInoono 0 bo00onoonobhImoooo
0 00MODOODMOmMObMOo0D0On M D DOm0 N0 000D DOmO0M DM Mo LOn 00000

0000000 0000 000NMO0Mmomooon

000D 0MODO0MO0MOM MOMINoo MoMOINDO00 MO0 0 Mmoo 0 momo
risk of frost damage. The remaining nitrogen should be applied to reflect crop
00 MOINOOD0IDD M MotmMoomInmo oo Mp 00000 MOON0MDMO0OD 0Mmmoon
expected yield, some nitrogen will be required to support growth during the

0 DI DOmOmIDNID DM 0 DM 0MW0CMO DD M Mmom

00IDNOOMOMOOMO I MDMMD OMOOD MMM o0 MOCmWE MO0 00 M 0ONOm OO
MDIMO0momoMmOmomo Mihmoamoo

0 MO00ID0MO0MmMO0MO00000MmOomoonn
Where sulphur deficiency has been recognised or is expected, apply
50-75 kg SO,MIMIMNIOMOINMNMOIMNMMOMINIMIOINININ000MINONMommon

0 MO0MOMmMO0mmoma

Brassica crops are sensitive to boron deficiency and exhibit numerous very
characteristic symptoms, but not all occur on all species. For all crops the first
000 0D 0 00mMOODmDC MO0 Moo MO oOnoo00d0COn 0000 0D IMImMo0Mmo
0 DONO0ONOD000Dm 0MmMOID MO000Mo0MOMiMmO DO00OnmOMoC0m MOnbmeoo
0000ONOmMmD MOo0momoocmon

0 MO00MMOMOmMmomomo

Interveinal chlorosis is worst on old leaves. Hollows are also found in the stems.
Brussels sprout plants will produce few sprouts if boron deficiency sets in
before they are formed. If deficiency occurs later, the sprouts will be small and
moooo

0o DOmOONDOnm DOMONOO0MOm DOMOoo0OnOD 000MmMO0MIMIMOMOMMo00MOM INOODO0OmOINOM DMOND0MOIDmMOM MOmMo00MmMOoMO0MOMON D mMOC0MOMIIDo00MO0no0D 0O0mMOoOnomomim m Onam 0amo
O0IMOmMooo0om 00MODO00mMOMmOdDan o MO0MOODOMMOMOM MO0mi0MIIDIOMO 0000 M DO0MOID 0ODIMOO00MO0MOIMO0mIDONIMIDModDodnooO0o DmWO0ODOMOIMIMOo00D00moD 000Do00mo

00M00mODINONomomon 0om

c. Phosphate and potash requirements are for average crops and it is important to calculate specific phosphate and potash removals based on yields, especially for the larger yielding cabbage crops. [
0 0MmMO00MMODIININO00000MmMOIMDOMO00MOMO0MO0MOON0mMOMOmNOmMOMm 0 D dN00MDOIMOOmO0M 0MOODmm Mo0dnoomag
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00 DD MMOMmmOmO DOW00MO000IDN0ID0MMD MOoOno 00D0O0o0mOnoanom
0DmMOIDO0mMImO IDIOOLO00IDMOIE MODMDO0MOMOIDDMLID Mhmmo 0o

0 DINIDOLOODIDOmMIDOD Mo 0MMIDID ID M OMmLio00m 000000000 Mmoo0ommo

often yellow and small when boron deficiency is severe.

O00momo

Boron toxicity is occasionally found as a result of over application. Symptoms
(I 0DDOIDDM@DODMOD00MOm D ODo000INO0ODO0MEImMO0MmomMoooano
confirm toxicity of boron.

000ODO0mOm

Suspected nutrient deficiencies based on the appearance of symptoms

can be confirmed by leaf nutrient analysis. In such cases, the leaf nutrient
00000OODONO0M MMOO0DORM 0 DD 0MO MO DODOmOMD00MDo0 0 0Mmooomm
MOIMmMDMOD DI m o000 MO0 00MDO0mmo00oma

Leaf nutrient analysis can also be used to test for subclinical deficiencies or
toxicities that may be already limiting growth but which are not yet resulting
in visible symptoms. In this case, sample Brussels sprouts mid-growth as
the plant initiates the first buttons and cabbage mid-growth as the plant is
000MmomoOnmonamo

Interpretation of laboratory results is possible by comparison with normal levels
expected for the crop. Values in Table 6.13 are based on the best information
O00momo

Brussels sprouts and cabbage

Table 6.13 Interpretation of leaf nutrient analysis for Brussels sprouts and
aoooooo

Normal range

0 MMMO00om O 3.0-5.0 3.0-5.0
0000000MOIm o 0 0.26-0.6 0.3-0.5
00mMo0mo oo 1] 2.5-4.0 3.0-4.5
0 0O0O00mO 0o oo 1] 0.2-0.7 0.2-0.7
00moommo 1] 0.3-0.8 0.3-0.8
0 0Mmo 0m oo 0 0.5-2.0 1.5-3.0
0 DOO0000O00D 0o 0 0mo 25-200 25-200
00mMmoono 0 0ma 25-60 25-60

000000 0o 0 0mo 5-20 5-20

0moomon 0 0mo 20-200 20-200
Iron (Fe)" 0 0ma 50-200 50-200

GDI]I]I]][I]][I]I]DDI]I]DD]

e Make allowance for nutrients applied in organic materials
000N OmMOnN MO0 OmMOomomo

e Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+ and check that the soil is
maintained at these target Indices by soil sampling every 3-5 years

0D I MO DMO0MOmMOC0ID0MO DODOODO DOOODONOMDO0MO MoONOOnOoM 0MED0MO0moMmooanon
deficiency may not be related to the actual content.

Further information

Nutrient deficiencies of Brassicas posterll
horticulture.ahdb.org.uk/publication/nutrient-deficiencies-brassicas

Interpretation of leaf nutrient analysis results
O0INO0NMoO0000MoOm 000000 0MO0000 MM MO0 0M MO000000nom
O00ID0OD00N0mMOmo0nm
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Cauliflowers and calabrese

Table 6.14 Nitrogen, phosphate, potash and magnesium for cauliflowers and
O0momon

SNS, P, K or Mg Index

 Jofifz]s|a]s ||

kg/ha

[ O 0 00 0 O N0 Mmoo oo

Cauliflower, summer/

0
T o D00 OO0 235 OO0 170 OO 0

Cauliflower, winter hardy/roscoff”

— seedbed aoo ooa aoo aoo ao a° a°
— top-dressing aoo aoo 135 ooo ooo oo a°
0 0momeo? 235 ooa ooo 135 ao 0° ae
O0000000M0om O [
OmomOo oo aoo ooo ooo oo 0 0 ]
000000 0 Omm 175 (2-)
ommmon 275 aoo 125 (24) 88 a0 0 0

0 00000mMO 00 00 0m

AT Ar ooo ooo 0 1] 0 ] 0

a. The recommendations assume overall application. Band spreading of nitrogen may be beneficial
(Techniques for Applying Fertiliser, page 23).

b. A small amount of nitrogen may be needed if soil nitrogen levels are low in the top 30 cm of sail.

Cauliflower and calabrese - nitrogen

0 DOMODOMONMOImOM O 000N0MOmo0 DOO0MMOO0MOanO0MmOm 0Manoom
000MOM MDmMONO0 MOMOMODo0mMOOnoan0o0n0 DMODOn0o0MIMO0mMO00nom oooo
MOIMDOMMDOMOMOC0MOODIMDMOIDDMoODo0MOMD dnomom

Cauliflowers and calabrese

There is a benefit from banding or placing the nitrogen to be applied at sowing
or transplanting. If nitrogen is only applied to half the width of the row, reduce
the seedbed application by 33%.

The SNS Index for second crops grown in the same season is likely to be between
Index 4 and 6 depending on the growing conditions of the first crop. The
Measurement Method can be used to determine the SNS Index (page 14).

Cauliflower, winter hardy/roscoff — nitrogen

000MMOmM 0MODO0MO0MOM MOmMOInoo MomOmoo0moomo Mmoo omomamon
0ONDoOnoo DOOODDOmMO 0000DNODIDOD0MO0MMOmMO000000000m MO O00000moa
crop growth, for example up to 60 kg N/ha per month in the south west and [
00MOM MOdnIoomoono

Where seedbed SNS exceeds Index 4 and crops are likely to be harvested in April
0D OOD 0D Mo0mO Mmoo DM MO I om0 MM IID D Mo MDOnImomoonoanooa
000 DOWOO0ODMOODO0mOMIDoIDIDO0mMO0000ODODO0mMO0On MIDInoooomm
0IMODOONDMODMONIDO00MOdDDD@MODOM DODOM MoMIDIMOO00ODmMmOmO 0

Cauliflower and calabrese - sulphur
Where sulphur deficiency has been recognised or is expected, apply
50-75 kg SO,MNIMIMNIOMOINMMOIMMMOINIMIOINININ000MINONMoamon

0 MO0MOMMO00momao

Brassica crops are sensitive to boron deficiency and exhibit numerous, very
characteristic symptoms, but not all occur on all species. For all crops, the first
000 0MO 0 0OMOIDInO MO0 MOIMD DM I DON0O00IDDONO000 DM OMDmMO0mmo
0 0IMOODO0O0Onom 0MIOOn Mo000MO0MOMOMID 000 000mMEmMO0mM MOmomoao
0000000mMmn Mo0momooomaoa

Cauliflower - boron

Cotyledons may grow very large with subsequent very thick, brittle, finger-
OO0 MNOO0OODO0MMD ODMO000000MOImo Mo0MImoom oMo N MMommoom
the curd. If boron deficiency appears before curd formation, the stem stops
growing, causing a flat-topped plant with many side shoots and the curd fails to
develop. In contrast, if the curd is already present, the curd turns brown giving a
0I00MOMOMDOO0ODDoDIDOMIDOD 0MoOmoo
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0 0MOMO0Mmomo

First symptoms of boron deficiency are similar to those for cabbage but
00MDOMNIDD DOMMOME D IMDOMNO MO0 MOINE MOMDMOD MO 0MDODmom
0MDMDOo00M DO0mMOo0om

O00mom

Boron toxicity is occasionally found as a result of over application. Symptoms
O DMmMOMOMMONmMO000MOM I OnooO000mO0On0DMOMmMO0mMOmMO00am 0
confirm toxicity of boron.

00000 0000 00 0000m

Suspected nutrient deficiencies based on the appearance of symptoms

can be confirmed by leaf nutrient analysis. In such cases, the leaf nutrient
0000000DONO0M MDOODINMOM DODO0mME d0CODMIDOMDO00MDD0d0DMmMO00mm
MIMDDOD DM 0 000D0000DOMMOD00mo

Leaf nutrient analysis can also be used to test for subclinical deficiencies or
toxicities that may be already limiting growth but which are not yet resulting in
OIMImMOD 0mMo 0m

Interpretation of laboratory results is possible by comparison with normal levels
expected for the crop. Values in Table 6.15 are based on the best information
000mmomo

(EIEII]I]III[III[I]EIEIEII]I]EIEEI

e Make allowance for nutrients applied in organic materials
000N OmOnN MO0 OmMOomomo

e Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+; check that the soil is
maintained at these target Indices by soil sampling every 3 - 5 years

Cauliflowers and calabrese

Table 6.15 Interpretation of leaf nutrient analysis for cauliflower and
calabrese

Normal range

0 MOO00Om O 3.0-5.0 3.5-5.5
0000000MOIm o ] 0.3-0.7 0.3-0.7
00mMo0mo mmo 0 3.0-4.0 2.0-4.0
0 00000 0o oo 0 0.2-0.7 0.2-0.7
00mMOo0Omo 0 0.3-0.8 0.3-0.8
00Mmo 0m oo 0 1.0-2.0 1.2-2.5
0 0000000000 oo 0 0ma 25-200 25-200
00moaoo 0 0o 25-60 25-60

000000m 0o 0 0ma 5-20 5-20

0moomon 0 0o 20-200 20-200
Iron (Fe)" 0 0mo 50-200 50-200

00 0 ID0MO0MOMO00ON0mo DINCOND 0000DODN0MD00MD MO0D0Ono00n oMo 0mOCmommooaonon
deficiency may not be related to the actual content.

Further information
Interpretation of leaf nutrient analysis results (cabbage, Brussels sprouts,

cauliflower, broccoli, turnip and swede)
[0 0 0 i M 000 0 0 00 M 00 000 00 00 O 00 0 MO 0000 (M MM 00 0 M ooomoo
OO 0070 0 00 000mMOm000mo
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Self-blanching celery

U0 IMDOM MuLLhodDO00000MOD D MO0MO0mM DO00D0mMO IhOD0MDmooomoo
aomem

I TN N N N R R

kg/ha
— seedbed 75 75 75 75 ao 0o o
- top-dressing” O00MOMIMOmO Moo m
0000000MOn 0 0 ooo ooo aoa ooo oo 0 ]
350 (2-)
00Ioomo 00 ooo aoo 300 (2+) ooo oo 0 0
0 DOOO0mMO 0O 000 oo aoo O 0 0 0 ]

a. A small amount of nitrogen may be needed if soil nitrogen levels are low in the top 30 cm of soil.

b. A top dressing of 75-150 kg N/ha will be required 4-6 weeks after planting.

Self-blanching celery

0O00mo

0 0MDODINO0000MOODmO0mE MO0OMNInOno 0 000000NOD0MINmM MmO Dm0 mm
soils except peaty and some Fen silt soils, which generally contain adequate
00 000MWODCOMO 0 00MO Mo0MOmMmOC0 ML MomEdn0IMDINDIDINO0mMOmom
[MO00MOm 0,0/ha). The application will not have any adverse effect on soil
00D0MMOINCO0MOmME DM O 0 MOD0M M InmO M

OOmooo
Where sulphur deficiency has been recognised or is expected, apply
0IM0mMO ,M0MmOMmimiimmo0MI MO0 On 000 MOnODmoomoo

/EIEII]I]III[III[I]EIEIEII]I]EIEEI

e Make allowance for nutrients applied in organic materials
000N OmMOnN MO0Mm OmMOomomo

e Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+; check that the soil is
maintained at these target Indices by soil sampling every 3-5 years

J

Further information
0 0MO0I0OMOIOODDODO0M @M DM MO 0IMOMOm 0moo

O00INOMMMDNOO0NMINOMO00NO00O00MOmMO00n0moOa0MnOmOo0Mmomoma
0MOmM 0mOMmOmAma
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Peas (market pick) and beans

Table 6.17 Nitrogen, phosphate, potash and magnesium for peas (market pick)
O00moooo

SNS, P, K or Mg Index

| ol fz]sfe]s[6]

kg/ha

Nitrogen (N) — all soil

000 0 0 o 1] 0 ] 1]

00000oomaom o o ooo 135 0o 35 0 0 1]
00mm

0omooom 00 ooo 0oo 40 (2+) 1] 0 0 1]

0 00000mO 0o 0o 0o 0oo oo a 1] 0 0 a

0 (MO 000D DO MO0
0mO0mooan 0 0 0 0 0 0 0
0 0 D00 anOoom 000 000 OO0 OO 30 i 0°

beans - seedbed

Runner beans - top-

sy IO0MOMmODO
gglf]'ggggm“”u”nm D00 000 OO0 OO i 0 0
EET  m om0 0 o
0O000OWO 0D 0000~ 0 o q 0 0 0 0

Ommmon

a. A small amount of nitrogen may be needed if soil nitrogen levels are low in the top 30 cm of soil.

Peas (market pick) and beans

00 0OMO000N0000MmM 0T oo0
000MMOM 0MIDO0MOOMOM MOiMODDLD MOMODMOOD0ON00OND DmMOooanoooma
00MO0IDOM 0OOODoMIMOONIDmmomomoooo

Runner beans can require a further top-dressing of up to 75 kg N/ha at early
0MOmMOomMmoog

0000MNO0MO000MmMOmoom
Where sulphur deficiency has been recognised or is expected, apply
0IM0mMO ,M0MOMmiMmiiMmo0MImMOdIEo D OD M0 00MODIDmoomoo

/EIEII]I]EIII[III[I]EIEIEII]I]EIEEI

e Make allowance for nutrients applied in organic materials
000D OmMOnN MO0 OmMOomomo

e Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+; check that the soil is
maintained at these target Indices by soil sampling every 3-5 years

J

Further information

000MOOmM 000 MOmM Dmomon 0moo
O00OMOMMMmMO00MMmMOMO00N00N0MO00MO0000@DNO0M 0M0MmMOmom

00000 OO0 MOOn Mm M m 0Oomoo
000mDommma
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Radish, sweetcorn and courgettes

00 IMDOM MuLL0ODD00000MOD D MO0Mo0 M DO000MmO DOM0modmo 00momao
o0omobmommo

SNS, P, K or Mg Index

| Jof]zf[sfe]5s ||

kg/ha
000mo ooo oo oo oo oo oo a°
00 00mMmomo aoo 175 0oo 75 a° 0° 0°
0 00mMoooon
— seedbed aoo 0oo 0oo 0o ae 0° 0°

— top-dressing™ Up to 75 kg N/ha may be required

0000000MD 0 [
DOOOnCOmAD, 175 oo 75 OO 0 0 0
00MO0aD 0 oo 000D

0mDmoD 0o 000 4pgpy O . . .
0 0ODOOmA 0 00 0o

o 000 Ooo 0 0 0 0 0

a. A small amount of nitrogen may be needed if soil nitrogen levels are low in the top 30 cm of soil,
see Techniques for applying fertiliser on page 23.

Radish, sweetcorn and courgettes

0 00MOmMO0000 00MO0MINmMOmooo
000MmMOM 0MIMNOOMOOMOD MOdDINOIMOb00000D 00MODOO0D 0MO0ON0mMmOnoo
0Mo0MmOm LO0ODOMMOMDODMDOmOmoooo

000000000 00MO0MINmMOmooo
Where sulphur deficiency has been recognised or is expected, apply
00mOmM O ,MOMOMI0mO0MDO0MMMOINDOIDININ000MODONmommoo

/EIEII]I]EIII[III[I]EIEIEII]I]EIEEI

¢ Make allowance for nutrients applied in organic materials
000D 0mMOn MO0 OmOomomo

¢ Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+; check that the soil is
maintained at these target Indices by soil sampling every 3-5 years

J

Further information

0 MMO00MO0MO00000MOOnooo 0 Do00OnDO0nOnoOn mMmOMDmmooo
000MDmMONO D0mMOmm
O0ONOMMMmMO00MMmMOmO00no0on0MO00MOmO00@M00M0000000mo0
MO00 0 0000000000 i 0 M m MO0 M 0000mo 00mom

Outdoor Cucurbits: Nutrient Deficiencies & Physiological Disorders posterll
00INOONMmNO00MMINOMO00N00ON 0MO0MO0000000@MIMMO00Imom
deficiencies-and-physiological-disorders
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Lettuce and leafy salads

Lettuce and leafy salads 00000000 O0MDO00MmOmoon

I00MMmOT MN00000000000MDmO0mo0M 0000000 ODMDODO0moommomn ~ Do00000000 0 D0000R00m M DOm0 0 M 0dnm 0D Mo o0 o00mmo
— [MIDO000D DODMDOMDG DN MO 00 00000 MO0 ML 000000 D 00 0D 00

000MoDmO0M LODmMO00M DoMOO0mo0MIDO00On DO0MINDOn0M MDO00ODmoo

_ SNS, P, K or Mg Index (0000 MOMDIIDOIN0 M0 M 00 M MDD D OO0 M0 D000 MO0 M O
30 cm, compared with 60 cm for the larger crop, so less of the soil nitrogen will
- Jo [ r [ 2 ]3] 4] s [ o |

kg/ha 000MmMOM 0MIMhoMoMO M MOiMODoD MOMOIDDOOnomodmodoooo Mo mmmooo
0 DMO0ODODOMmMOMO0Uom 000D DMMOONIDINMOMOmMOO0ID 000mMmmoo
0000MIDIMDOoo0IDIDOMIMO00M MO0O00 DM OmMO0 MmO MOMID 000N MiOmOdmom

Lettuce-wholehead OO0 OO0 000 OO0 OOC 5 30 00MmO00MMOdn000ID MO0 M 000D0MO MO0 00N m Mmoo
Lettuce — baby leaf oo oo oo 30 oo 0 0 000000000 OODOONmOD oo
0 MIODOooo 0o 0oo 0oo oo 75 il 0 00INMOODO0MMO0M DO IDIMOM N IMO0MOMD 0D Mo o0m 00doo0hDoaomoo
additional 60 kg N/ha to maximise yields. If applying additional nitrogen, tissue
0000000maD 0 OOo oo | oo - ood : ’ . OMDMDO0000000D0MO0MOMNINIDO0ND 0 000000
DOmO0m 0o 000 000 joope O 0 0 0 0 NODOO0MONImoon
00O0mMO0000MINO0mMO DONMOMIMOD0 00M0MO00IMO0M 000ND0INmoOnmon
0 00000mMO oo 000 ooo ooo 0 u u u O additional 25 kg N/ha to maximise yields. If applying additional nitrogen, tissue

0IMUmmoooio0InOnoMmobmObMOnanooo 0 bobboo

a. Recommendations may need to be reduced if there is a risk of exceeding tissue nitrate

Oo0o0000DOno0modD Mnmmooo00MImMOo0MmO 0mMO0oOn0mnooommoon 0 OO MO MO O MO 0 D0 MO0 MO0 oooom

0MON0ANOO0 0 00000DO0mO000 DMO0MmMDE 0D 00D MO IDIm 000 0mmmommno00moo0 0 MONIMIMO MO0 MmO 000MO0 M 0000 00MDO0m oM 0mo 0momom
phosphate may be beneficial. 0MO MMM O I0AN0 0000 000MMODMDO00000000m0 M M00000MD o m

c. AtPIndex 4 and 5, up to 60 kg PO /ha as starter fertiliser may be beneficial (Techniques for
applying fertiliser, page 23). 00N OOD OO0 000000 DD OD O0MOM M 0 0O 0MD0 Mmoo [0 0MOnoomon

more effectively targeted to crop need. Experiments have demonstrated
savings of up to 33% in nitrogen applications compared with broadcast
Mmnemo
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Where more than one crop is grown in the same year, there should be sufficient
MOmoo0mOno0o000MONDmMO0mMO0M 000000 O0ODMO0000Mmoanoomaooa
Index for second crops grown in the same season will be between Index 3 and
5, depending on the growing conditions of the first crop. Measurement of Soil
Mineral Nitrogen is recommended to determine the SNS Index of the second
I00IDODMMO0MmMO 0m MIMINOmO0 0DM000000n000mMmom

O 0 00 OMmmOmonm

00 MDOMIOn OO MImOM IO [oIDOnoDmomo oM Mo 0Dmoooaoo
ensure nitrogen applications do not cause crops to exceed these limits. This
M OIDOmOIDIm 00000 ImmDooo00MDOIMINODIMOmO M 00MDo00mMmO D
00 000D D OTmOOm 00OmoofD M0 Mno00mImmmoo0000oanom

0 MO MmO MO0 0M0mMOmooon
Where sulphur deficiency has been recognised or is expected, apply
0IM0mMO ,M0MOMMiMiMOOI0MI Moo DI 00 000D 0D moOnom

/EIEII]I]III[III[I]DEIEII]I]EIEEI

Lettuce and leafy salads

e Make allowance for nutrients applied in organic materials
MO0000IO0 MO0 OmMOmmo

e Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+ and check that the soil is
maintained at these target Indices by soil sampling every 3-5 years

)

Further information

0 MMOO00OO0000 0 0000ODOOODONOON MmOMMIDMO0MO0MOmOmooom
MOMmOmO0m

O00MmOMMmMON0MNMMOMO0OIOONO0MO00MOMO0000000 0 000000000
000 00in 0 M m MO0 MO00MOM 00 00nOoMmomoon

0 MOO00OD000 O 000DODO0OD D000 MT0DDOM@DOO0M M DmMOMImmm
MO0MOm MO0 0ONOON0mO MmMmooo

O00MmOMMmMO00NMIMOMOOOIDONO0MO00MOMO0000000 0 00000mooa
0000 IMOMIMINMO0M M Moo IrmmOOno0mm o0000moo

0 0MO000 0mooMmOoOno0mMmO0M 0MMD MOM 0MOMI 0mom
[ C 1A 9 3 T 1 T 0 T 0 00 E0 O O 00 0 0 000 M 00 M 0 0
0MOmM OmMOMMmMOmomo

000 MINOMON O0MO00M MO0 MOO00mM MO M Mmooma
O000MO000M00OMOM 0N M mMO0MmMO00MO0mO0MmMO000MmOmMmmmoom
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http://assurance.redtractor.org.uk/standards/fresh-produce-crop-protocols

Onions and leeks

Table 6.20 Nitrogen, phosphate, potash and magnesium for onions and leeks

SNS, P, K or Mg Index

I KN BN RN ER RN N

kg/ha

0OmmomorF Do 1% D0 oo oo @ O
0Om0momare 130 000 000 OO0 00 00 OO
0Ooo 000 ool 170 000 130 00 OO
DO0DO0ODmED 0 0 D00 OO0 0oD OO 0 0 0
DOmOomn 00 275 o 122 ((22+)) 35 0 0 0
DOOOOOmO @D ODO0 000 000 O 0 0 0 0

IDoO0nooo 0 00000DD0MO000 0mMO0MIDO 0 Imomm oD MM OMIDImoODo0MOmDDDIDooomoog
phosphate may be beneficial.

b. A small amount of nitrogen may be needed if soil nitrogen levels are low in the top 30cm of soil.

c. AtPIndex 4 and 5, up to 60 kg P, /ha as starter fertiliser may be beneficial.

Onions and leeks

0 0IIMOmMO0MmOmoona
At SNS Index 0 on light sands where spring Soil Mineral Nitrogen levels to
rooting depth are 30 kg N/ha or less, a further 15 kg N/ha can be supplied.

000MmMOM 0MIMLhoMO0MO M MOdDIN0mooo000dDDo0no 0mMooODooommoo
00O DOCODOMDOMOIDmMMOMOMMO00 N MDOMO MO MO0 MO0 Io0Dmo moo
I0OnoOnmomomo Do 0mMmoo

0O0MOMOmO0Mmmmoonag
At SNS Index 0 on light sands where spring Soil Mineral Nitrogen levels to
MOmomotMImmomom MoMOnooanODODo00Do0mom MoMO0MomMooommoo

000MmMOM 0MIDO0MOMO M MOdDIN0Imo00000 M IDoMb D000 0MmMoOmooo
0 DMO0ODODDMmMOMO0om 000D DMMOOnIDINMmoMOmoooo

00ODOmMOMD 0MoD DMDOODiMIm 0oIDOCiOMODDMo0@IDOm Do0MImmoooo
as the crop is prone to disease. Apply no more than 40 kg N/ha. If the crop is
0I0MOMOIMDODIMIMOD oMM M OD 0oMODW om0 00DMMIDMOIMoDO00mooon
00000000MOMmMOODOmoo0 000 M o00ID0N00MMOO000On0 0M00O0000Mm o0
O000moI0OoOnNmno MomMmOOmoo

O0000MmMOTmoon

00MMOODIDoo0MO00MMOMOMIDM 0MOOD0mINO MDIMOMmMOOD DO0I0moD

0 0MINO0MOMom MO0mMmooomDmMO0ONO D MM OmMO00 000D OD MO MM O00mMooo
00 0MOIDDOMODmMOM MOodDImoo0mMOMIn00Ono 0Mo0On000MmMOmMmOoommomon
000MOD 0MIDOMmMOtmoom Do0ODoMMOMDODIIMOMOINo 00D 0MO0 MmO Dmmo oo
dressing of 50-100 kg N/ha in the autumn may be beneficial where the risk of
frost damage is low, on all soils except peat, to support growth and colour.

000000 00 IDmMOdno D Omnomamoo00moo0mMmm MO 00 D ON000mM 0Onoanon
closed period unless supported by written advice from a FACTS Qualified
Adviser. If applying nitrogen in the closed period, then a FACTS Qualified
000Mo0n 000D MOmOmMm OWodnano 0 00000moo
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0 0IMO0mMO0ONO00MmMOmooo
Where sulphur deficiency has been recognised or is expected, apply
O0MmomO ,MoMiMIomO0MNMoiMI MO MNoIDIN D00 0MOnODmoamoo

000000 0IDO N0 0momm

Suspected nutrient deficiencies based on the appearance of symptoms

can be confirmed by leaf nutrient analysis. In such cases, the leaf nutrient
0000DOODODNO0M MMOODODM DM DD 0MO IDDODOIDOMDO00MDO000MmMO0omm
MODMDODOIIDDo000D00DMDOmMmMOo0Lmo

Leaf nutrient analysis can also be used to test for subclinical deficiencies or
toxicities that may be already limiting growth but which are not yet resulting

in visible symptoms. In this case, sample at the four true leaf stage, taking

000 0MONEO00OD 0mWODO0MOMOmMOODonoanoe ohodnmoooanoomomobomoo

Interpretation of laboratory results is possible by comparison with normal levels
expected for the crop. Values in Table 6.21 are based on the best information
O00mmomo

/EIEII]I]III[III[I]EIEIEII]I]EIEEI

e Make allowance for nutrients applied in organic materials
000D OmMOn MO0 OmOonomo

¢ Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+; check that the soil is

maintained at these target Indices by soil sampling every 3-5 years

)

Onions and leeks

Table 6.21 Interpretation of leaf nutrient analysis for onions and leeks

Normal range

0 MOO00an O 2.5-4.0 2.0-3.2 2.0-3.8
0000000MOIm o 0 0.25-0.4 0.25-0.41 0.27-0.41
00MO0mE aoa 0 2.5-5.0 1.9-4.3 1.4-2.3
0 000000 0o oo ] 0.3-0.5 0.3-0.5 0.3-0.5
00MOo0mmo 0 0.5-1.0 0.5-1.0 0.5-1.0
0 0Mmo 0m oo 0 1.0-2.5 1.0-2.5 1.0-2.5
0 000CO0O0On 0o O 0ma 30-300 30-300 30-300
00mMOOm o 0 0mo 25-50 25-50 25-50
000000m oo 0 0mo 6-20 6-20 6-20
0mommon 0 0mo 25-100 25-100 25-100
Iron (Fe)" 0 0ma 60-300 60-300 60-300

00D 0 D0 MO0MOMO00OD0mMmO DIMOOND DODODODOMDODMO MOOD00nO0an 0m0OD0MO0DmOmmO0m
the deficiency may not be related to actual content.

Further information
000 M@ MO OMOMOD 0moo
O000MININOMOOO0 MofD0ODMIOMONO0 0OMOM 0MOMmomo

0 [MO000N00INO 00MOIDOmOonoa
00mOMMmMO00MMmMOMO0ON0ONO0MO00MIMO000000000 00MOmooo0

Interpretation of leaf nutrient analysis (bulb onions, salad onions and leeks)[
{0 C ) A 9 R A9 9 9 9 ) 3 0 0 01 1 01 X 0 O LT O 00
O00mOm
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http://ahdb.org.uk/knowledge-library/alliums-crop-walkers-guide
http://ahdb.org.uk/knowledge-library/alliums-crop-walkers-guide
http://horticulture.ahdb.org.uk/publication/3212-nitrogen-requirements-leeks
http://horticulture.ahdb.org.uk/publication/3212-nitrogen-requirements-leeks
http://horticulture.ahdb.org.uk/publication/2205-interpretation-leaf-nutrient-analysis
http://horticulture.ahdb.org.uk/publication/2205-interpretation-leaf-nutrient-analysis
http://horticulture.ahdb.org.uk/publication/2205-interpretation-leaf-nutrient-analysis

Root vegetables
000 MMIMOM MO0000D000000MIN0MO0MO0M 00000M0 dDMD0I000M0mo

SNS, P or K Index
2 3 4

kg/ha

Nitrogen (N) - all soil 0o0 000 000 OO0 000 OO0 OO

[mooo

000o0oomaom o o ooo aoo aoo oo ] 1] 0
0000mm

0omooam 00 300 0oo 150 (2+) oo 0 ] 0

Nitrogen (N) — all soil

mooo 135 aoo 70 30 0" oo ge

000o0oomaom o o ooo aoo aoo oo 0 1] 0
0000mm

0omooom 00 300 0oo 150 (24) oo 0 0 0

a. A small amount of nitrogen may be needed if soil nitrogen levels are low in the top 30 cm of soil.

0 M 0 MMM O0mmom oo
000MmMOM 0MIDLhoMO0MOD MOdDID0Imoo00000D000D0 0mMo00nooommoo
000MMMOMOMIDNOMINOOmMOM 000DOMOOONIMIMDOMOmoooo

0 IO ONMO0MINO000000MmNO0mMomoon

0 D0DIIDIOONOIMDONMONONO0MOOnmOmD 000MIOnoobo0bmmobmomoom
00000 000MIDo 000D MO0MOIMiMIIMOODO I0omooh I Mo0Ooom

00 DO0ODODDO0000DMO0M0ME0M 000000 MO000MO00 DOmm

Table 6.8. It is important to do this to maintain the target Index for both
0000000MIDONMOMoLOD 00MDOD0 MMLt0ID DM IDPODDOD Mmoo dma

Root vegetables

SNS, P, K or Mg Index

EEERENE

kg/ha

Nitrogen (N) — all soil

o 1]

[oo0 170 130 aoo 70 oo ] 1]

00000oomom 0 0 ooo ooo ooo oo 0 0 0
0000me

0omoomm 00 300 ooo 150 (2+) oo 0 0 0

Nitrogen (N) — all soil n n 0 0
Rt oo 70 OO 0 i 0 0
0000000 0 0 D00 000 OO0 OO 0 0 0
0000 0 0 275 mon |42 ((§+)) 35 0 0 0

0 DOD00mMO 0o 0o 0 ooo ooo 1] 1] ] 0 ]

subsequently incorporated into the soil, it contributes approximately 1 kg P 0 0
000M@mom .0 I0Omo00MOnano AD0MmDO00MmDOIDO00MOmMOM 0o0MOmOmOmoo
MOIMO00000MMO0MOMO0ODO0INO DOMMOD IO MOMmooo

0 MM OONMO00M00moo0
Where sulphur deficiency has been recognised or is expected, apply
00Mmom D ,MomOMmINomO0MOo0MIIOI oD 00 0MODON mommoo
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0 0O0MmNmOOomo o
0 0Moooimoinino0mmobmom 0,0 MoMiMoMmo0 M oD0MmOmNomaooo
000MMOOUDCODMONOmMOME DM MM oo

0 0ODMmmomo

Boron deficiency can affect carrots on light textured soils with a pH >6.5,
O00MmOmOnanm Mmoo0000an 00 0o oomomoomMm COMMOmomO0Onomm mo moo
00MINOOMDMO DI IDMDIDODLOD ODMIMO0mMo00 D DMo0MOMOmoODom
000DO00mooooo oo

00000 0000 00 0000m

Suspected nutrient deficiencies based on the appearance of symptoms

can be confirmed by leaf nutrient analysis. In such cases, the leaf nutrient
0000000DONO0M MDOODINMOM DODOmME d0CODDOMD00MDD0d00MmMO00mm
MIMDDOD DM 0 000D000DOMMOD00mo

Leaf nutrient analysis can also be used to test for ‘subclinical’ deficiencies or
toxicities that may be already limiting growth but which are not yet resulting in
visible symptoms. In this case, sample carrots and parsnips at the six true leaf
stage or when the roots are 10+ mm in diameter. Guidance on collecting leaf
000 0MOoOmmOoodno0momooomoo

Interpretation of laboratory results is possible by comparison with normal levels
expected for the crop. The interpretations in Table 6.23 are based on the best
MM 0OnomMoDmmomo

GDI]I]I]][I]][I]EIDDI]I]DD]

e Make allowance for nutrients applied in organic materials
000N OmMOnN MO0 OmOonomo

¢ Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+; check that the soil is
maintained at these target Indices by soil sampling every 3-5 years

Root vegetables

Table 6.23 Interpretation of leaf nutrient analysis for carrots and parsnips

0 [moooom o <2.0 2.0-4.5 3.0-4.8
000000000 0 0 <0.2 0.2-0.5 0 0.3-0.7
00Mo0mo omo 0 <2.0 2.5-6.0 0 3.5-6.0
0 00000OmO m 0o 0 <0.15 0.2-0.5 0 0.4-0.8
00mMO0Mm 0 0 0 0.2-0.4 0 0.4-0.5
00mMmao o oo 0 <1.0 1.0-3.5 0 1.2-2.0
0 0000000000 0o 0 0mMmo <20 20-200 0 30-200
00moom o 0 0mo <20 20-60 >150 25-60
0o0000m oo 0 0mo <5 5-25 >20 6-30

Omoomoo 0 0mMmo <20 20-50 >100 20-40
Iron (Fe) 0 Dm0 0 50-100 i 50-500
0000 mm oo 0 O 0.0-0.2 0 0.0-0.2

Further information

O0IIDIDMOMOMD MO 0mMOMOID 0MOoODOD0MIDOMO0MOMOD0Omom
deficiencies)d

0000MIMINOMOO00 MOD0ODMMOO0ODINO0MOMDIOMODM 0MOMmomoo

Interpretation of leaf nutrient analysis results (carrots and parsnips)
O0IINO0NMOIO0000MoOm 0000000 0MO0000 MM MO0 0ooom
O00ID0OD00NOmMOmoO0mm
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http://ahdb.org.uk/knowledge-library/carrot-parsnip-crop-walkers-guide
http://ahdb.org.uk/knowledge-library/carrot-parsnip-crop-walkers-guide
http://ahdb.org.uk/knowledge-library/carrot-parsnip-crop-walkers-guide
http://horticulture.ahdb.org.uk/publication/0804-interpretation-leaf-nutrient-analysis-results
http://horticulture.ahdb.org.uk/publication/0804-interpretation-leaf-nutrient-analysis-results
http://horticulture.ahdb.org.uk/publication/0804-interpretation-leaf-nutrient-analysis-results

Narcissus bulbs and bulb flowers

Bulbs and bulb Flowers

O00MIMOmM MDo00ODo00000MONOMO0MOoom 00000mo dhODO0MOomo0momo
flowers

/EIEII]I]EIII[III[I]EIEIEII]I]EIEEI

e Make allowance for nutrients applied in organic materials
I 000D OmMOn MO0 O omomo

_ SNS, P, K or Mg Index e Ensure the phosphate and potash offtake is balanced by

kg/ha Y,

0mmooooma ooo ooo oo 0 0 0 0
D000000mAn 0 0 D00 000 OO0 OO 0 0 0 AL LI
0 0MmMO00m 0ooom
DOmOnmD 00 300 000 Egg%f)l o0 0 0 0 00000 MIO00EODNO0M 00 00D 0MOMD000M 00000
Information for growers of bulbs and outdoor flowers[
o/ lnigle ey 20 ol ol . . . . . horticulture.ahdb.org.uk/sector/bulbs-and-outdoor-flowers
000 0MMmoroooa

000MIDIDoODMOMINIMODOIMOODOONDMDMIMO 0Mmooooo

0 0MIMO00MmMOTmooon
If growth was poor in the previous year, a top-dressing of 50 kg N/ha may be
MO0ID0OnOmOmMmoo0000MON0O00000000n00m

0 0MOmmomooa
Where sulphur deficiency has been recognised or is expected, apply
00M0mMO ,M0MOMmMiMiiMmMO0MImMOININ0ODON M0 00MODIDMoomoo
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http://horticulture.ahdb.org.uk/publication/narcissus-manual
http://horticulture.ahdb.org.uk/publication/narcissus-manual
http://horticulture.ahdb.org.uk/sector/bulbs-and-outdoor-flowers

Herbs
O00MMMOM MO00000000000MIN0MO0Mo0m 000000 ODODOmo

SNS, P, K or Mg Index

| Jofr]afafafs e

kg/ha
0 [oOoo00m m
0ononoomon 0 0 175 ooo 75 oo 0 0 0
0000mm
0omooam 00 315 ooo 165 (2+) 75 0 0 0

0 00000mO 0o 0o 0o

0 MMOO00amn m 170

000onoomon o 0 175 0oo 75 oo 1] g 0
0000nm

0omooam 00 ooo 0oo 50 (2+4) 0 1] g ]

0 00000mO oo 0o O

0 MO0 m 170
000onoomn o 0 175 0oo 75 oo 1] g 0
0000mm
0omooam 00 ooo 230 130 (24) oo o 1] 0
0 00000mO 0o 0o 0o ooo 0oo g ] 1] a 0
0 00N00000mornoon

000IMOM 0MIDO0MO0mMOM MOdNIDDmMob0000dDO00no DmMooOnobommoo
000MOMIMODOMDONMom D00ODOMDOdIINIMMOmMomoooo

000O00MmOOImoon 0 o000mo0Mmi0momMmO00mMmMOmMO00m 0MO0mMomMmomomon
figures and may need to be adjusted based on local experience, taking into
account factors such as planting date, expected yield and end market.

0 MOINmMommOooon

In the establishment year, apply no more than 100 kg N/ha before planting.
000000 DMOOODOD0M@DMOMODMODLDINOMDOCMO D 00000DMIM 0 OD0m ma
O0Momooom

000D0MOMmMO00MIMIOMD0IMIMO00ODNo00 0 D0000NO0MMmMOOD0MDoomooomo
MOMOMmM oMo MOnm oD 0000 M mMO0Mo00m 00 MO0 ImimOo M MODo000moomm
life is reduced when Soil Mineral Nitrogen to 30 cm depth is over 200 kg N/ha.

000O00MmOOIooon 0 o0000no0Mmo0momMMO00mMmMOMO00m 0MO0mMomMmomomaoo
figures and may need to be adjusted based on local experience, taking into
account factors such as age of crop, expected yield and end market.

0 0OD0000000M MONmOmoo

0 00DO0DONDOM MIDODMOONmOmO DODMIMOIDDMO0OD DMOM DOdn00nomonoo
in order to maintain the target soil Index. The actual amount of potash removed
00ID0MDOMO0MOMOMiMIDIDIDD d00mMO00 DMIIM@DOL0IDOmO DLOODODDmooo
00D DO0OMO0m 0MOODO00 DONMOD MM mm

0000000000000 MOINmomooo
Where sulphur deficiency has been recognised or is expected, apply
O0Mmom O ,MoMOMINNmO0MMoIMIM MO0 MoIDIN IN000MOnOD mommoo

~

00MDOOMO00mom

e Make allowance for nutrients applied in organic materials
I 0000000 MO0 0moma

e Ensure the phosphate and potash offtake is balanced by
application at P Index 3 and K Index 2+; check that the soil is
maintained at these target Indices by soil sampling every 3-5 years
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Modifying the crop nitrogen requirement

Vegetable crops are planted at many different times of the year and have a
range of expected yields. FACTS Qualified Advisers can customise individual
field recommendations using Table 6.22 and the following information:

1. Size of the crop - the size, frame, or weight of the crop needed to produce
000D 0ODO00o0 MmMmmon

2. Nitrogen uptake - the optimum nitrogen uptake associated with a crop of
moInmoo

3. Supply of nitrogen — based on the nitrogen supply from the soil within
MOODNOmMO0MIMOmO MO mMO0mMID 000 MOMIODIDD MDODMID 00NOnoomoo
MOMmmO MOMoooooo

OO 0O M DM O 00 M 0 MO0 M0 O 000mmo

Dry wt yield = (Fresh wt yield x dm%/100)

DW-HI

Fresh wt Yield (t/ha): The yield of marketable produce removed or expected
to be removed from the field in commercial practice. Data based on field
experiments or expert opinion for well grown crops.

00 M HDoom MNm DODNONOD 0O0MO0MDDD0D0INImoOn DIMOImo0 Moo oo

DW-HI: The dry weight-harvest Index is the proportion of the whole crop that
is taken for market, expressed on a dry weight basis. For example, in onions
000 MMOIDIDIMIDODDDOIIIOOIDDOODODDo0 IINDIDIDOLOMOODmoono
0D00000MOMOmomo

Modifying the crop nitrogen requirement

000 MO00MOMO0ODMOMOODN OO0 DMMO0oomoo
Total N Uptake (kg/ha) = Dry wt Yield t/ha x N% x 10

00 IODOMOOD DOOMIDooomMmobo00Inan oM ON0mOOn DOODMmmO0m 00MmMmom
0IDOMO00ID 0ODMONM 0 @Mo0MOCMOMMD dnoMOLOOD 0000 DONDODO00D0MDO
IMIIDDOMDDMONOMOO00MOMO0 IDODMIMOMOoo0 DodD0IDImoLDomomoon
MOMOO00OmMOIDOmMmOo 0mo o00dmodmmoboOnoooobobImOOn D MO00On I oooo
00MO0M N OnOOO0 OO DODOMODDON I T MO0OIDDOINM 0ImMOmo Moo0mmoo
aoooo

%N, = a(1+be™ "0

%N, D 00MONNOND MO0000ODONDIDMO0 M MMM oMo 0MMmoi0nmoomoo
o000 momomom

0 dDDMID MM 000ODmm drmom

00N O00MINODIMO00MO0MOmMODNOINONON MO0 MO0000 000000 000 ooo
CNR = (NUptake — MineralisedN + SoilMinN) x (FertRec/100)

0 MOMmOOm I0oMmO DO00ODODImD00O0MmOo00 0o MOMDMoDmmn 00n0moo

0 MIDIMOODOmMODoInimmMO0momMmodnodmoMOnmom 0 om 000Mmoanog
000MOMOoOnomMomom DN onoo 0MIDD0IDOD0MODODD0MO0MOmoom Doma
0N O00MO0 0 MODaD 00dDodhIDobIDOnoonomoomoooimono00dnobmooma
Omm

000MOMOMON 00MImMOC00mMOmM MOMINOOnOm O0Manom 00000 M 0000mma
0.7kg/ha at 15.9°C, scaled for Wellesbourne temperature). When temperature [
is less than 4°C, mineralisation is assumed to be negligible.

00 MO D00 MOMID Mo00d0OD00nomoomo
000D 000D DImOMnoDoomMmeoon 0000mMmomoo 0
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Modifying the crop nitrogen requirement

Table 6.26 Information for modification of vegetable crop nitrogen requirement

% Dry Dry wt Relation N%

matter | harvest and dry Milr(\;r/atl]i;ed
marketable| Index matter yield
—----nn---——

0 MO00Mmomom 20.3 17.0 13.3 3.50 20/05-17/12

0 0IDIMO00000Mmmon ooom om amo 0om amo 0mo om 378 aoo 01/05-12/11 oo
Head cabbage - Pre-31 December aoom om omo oom omo omo 2.7 270 oo 18/05-19/07 oo
Head cabbage — post 31 December 53.0 am 0mo 0om 0mo omo 2.7 203 74 31/07-15/01 oo
Collards — Pre-31 December oom om 0.34 om 3.45 omo om aoa oo 16/07-24/09 oo
Collards — Pre-31 December 30.0 om 0.38 om 3.45 omo 3.8 300 oo 15/09-15/01 oo
Cauliflower over winter a a a am 3.45 ama 3.7 300 ao 30/07-10/03 75
0 0mOmoo 16.3 oom 0.17 oom omo 3.50 2:3 aoa 36 27/04-25/06 oo
Cauliflower summer 30.6 om 0.37 om 3.45 0mo 3.8 ooo oo 21/05-21/07 75
00O00DOnamon oom 53 aomo om omo omo 3.4 aoa oo 15/05-15/06 oo
000mo oom a a a a g g aoa oo 21/05-11/06 30
00MDOMO0moOmo aom 12.7 omo om omo 3.50 om 147 oo 13/03-12/05 oo
00MIOmMO0WO0M Mmmo aoom 12.7 omo om omo 3.50 om 147 oo 00moooo oo
00momomog 30.0 12.7 amo 4.7 om 3.50 om aoa oo 00moooo 30
00MOMOmO0moom Mmmo 30.0 12.7 omo 4.7 om 3.50 om aoo oo 00moooo 30
0oooa 47.0 oom 0.57 oom omo omo om 279 132 21/04-12/12 oo
00oonoo oom a a a a a a 270" oo 18/05-16/08 oo
00M0MOmO0Onmmo oom 0 a a 0 g a 241* oo 30/03-27/08 oo
00000 aom 11.7 omo oom 1.35 1.87 om ooo oo 30/03-27/08 oo
0 000m aoom oom amo oom omo 7.00 om 178 oo 02/05-08/08 oo
00mmooed oom om amo om 2.38 omo 4.7 aoa oom 21/05-02/07 30
0mo aom 12.3 omo 5.3 1.57 3.34 3.2 153 27.6 28/05-6/07 30

* N uptake taken from German KNS System 2007. Insufficient data to include asparagus, celery, peas and beans, sweetcorn, courgettes or bulbs
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Conversion tables

Conversion tables 0 DMOODmMmO oo0
0 DDA oomD Ok Mooty o 0 830
OIDO00mOm OINOOmOm o> 10 WPl By -

MgO to Mg Multiply by 0.603
000MOmom 00MOINmOm

00 A0m D 0 0D D Omm
0MOOD000m OMOMDIDD 3 )

000 to Na Multiply by 0.742
Homo HHDE0ED Salt to N Multiply by 0.393
0 ° 000MOmoon alttoNa uitiply by ©.
0 MO 00MOMO0mOm
OmOm *m NMOMmO00moman e —

5 . - ) .
0M0m 0O 00000000 M MO0MOm mom Multiply by specific gravity (w/v basis)

0 0DIDODOIMUMD MONMoo0moo 0momonmomon

Further information

0 OOONmM M 001 0 0000MMOMOmommmo

0I0omomm 0manoooomo O0MOMmMO00MMmMOOMOMIMOMO00 00000 mmm
000MOoMDmomm ooomomo

0mommmon 0mmoaoooo

Omoom 0mmo

0MoomMmomoom omm ®

0DO0MOODMLM@M  00mM °mo

0MDIDmoomomoon

OO 0Mmmo

0O O0Ommomao

0ODm 0 @ 0 DD MmOmmoo
00mm 0 m 0 DD MmOmmoo
0 OIDm 00 M@ 0 DID@MDODmoo
DODmo 0 DMDMDOmm

00ADm 0,0 Multiply by 1.348
0 DOD MO 0 DMIMmOmmoo
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Glossary

0O0ODOmMOMOMMOMT 000 MONMOMODOMD0On00MOdDo00MOMoMmmoo

0 o

0 MO00mMmoomom

0 00 MOOIm OOt

0 MOmMO0OoomO
OmmOooom

0 MOmMomooon
MO0Omo 00

0 MO0mmm

M 0 00MmMImMOD I0MImMo0OmO00mo MO Mo0momomog
effective source of that nutrient for the crop.

0MOMIDTmoCOnoDo0IDOOMID DM DN DOID MO MDD ooo
[MO0MmMOom O ONMmo Dmm

000NO0MOmOmooan DO0MID 000000 MM ODomoomo
manures should not be applied unless specifically
000 OO MODO0mMDOno0mo0mm INmm oooo

000 0 00MNOO0ONoMmooMOmom 0MDooomoo
MO0000ONIDNOMDMO00ODN Dm0 Mo MO M I mmofm m
organic material. For example, 6 kg N/t often is described
O0ID0MOMmO00mMO0MoODOnm 0oomo

000IIININIMOO0DMO0MOONONMO0mMM Om o 0o
0DDOMIDODMOMOIMDOODOnNOmMMO MOMOoo0hOnm bmoo
MO MLh0MOOnooo

0000 000ONONMOMOomo MmN oo0anoan ooama
000mOIDMODMONONOMOD000 MOMMIDMOOD 00 Mmmo

0 MO0MD 0MOnImmoooo0momOD0MI DM Do0Omomm
0MOO0MOC0MIMOOMD 0MODMID 00MOMobMmMOOnmo
liquid and fibre fractions after digestion.

00000000 mma
Mmmm

oooooa

00O
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Glossary

Rainfall between the time when the soil profile
becomes fully wetted in the autumn (field capacity)
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UK national certification scheme for advisers on crop
O0MmnOmMmO0MOOmonn 000000 000 00 00MOm oo
renewable annually. A FACTS Qualified Adviser has a
certificate and an identity card.
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Temporary grass, usually ploughed up one to five years
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specified value (often 6.5 for arable crops). Can be
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water (solutions) or held partly as very finely divided
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process. Includes conventional straight and NPK
products (solid or fluid), organo-mineral fertilisers,
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field. Usually applied to phosphate and potash.
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extraction with sodium bicarbonate solution at pH 8.5.
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Ireland and the basis for the soil Index for P.
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Glossary
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See Offtake.
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Soil mineral particles in the 0.002-0.05 mm diameter
moooo

Soil Nitrogen Supply expressed in seven bands or
Indices, each associated with a range in kg N/ha.
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by standard analytical methods, expressed in bands or
Indices.
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standard analytical method and expressed in kg N/ha.
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00mmmon Description based on soil texture, depth, chalk content
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potassium supply. See Soil Index (P, K or Mg).
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Using the Nutrient Management Guide (RB209)
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RB209 was first published in 1973 and was the first comprehensive set of
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Further information
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and recommendations from the guide, it is practical for use in the field.

Always consider your local conditions and consult
a FACTS Qualified Adviser if necessary.
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Section 1 Principles of nutrient management and fertiliser use
Section2  Organic materials
Section3  Grass and forage crops
Section4  Arable crops

Cereals

Oilseeds

Sugar beet

Peas and beans

Biomass crops
Section5  Potatoes
Section6  Vegetables and bulbs
Section 7  Fruit, vines and hops
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Summary of main changes from previous edition
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b. As the risk of sulphur deficiency is becoming more widespread, new [
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Checklist For decision making

Individual decisions for fertiliser use must be made separately for every field.
Where more than one crop is grown in a field, these areas must be considered
MO mm 0o

1. Confirm the crop to be grown and the intended market. Identify any crop
000IDOno0Ioo O0MODIOmm 0mom

2. ldentify the dominant soil type in the cropped area [0 0 0 0 A
000In0OO0 000000 O00D0000 MmO oom

3. Assess soil structure and take action to remove compaction and improve
0DmO0DOMDOoD000MOD D0 ODODOM DM@ MDODOMODONOODINDOmmD mm
resulting in poor nutrient use efficiency.

4. Carry out soil analysis for pH, P, K and Mg before planting and every 3-5
000D 000D O 00 O0m D 00 MDD 000 OTD0 00 000000 0000000 0o 00 00 0
I0MOODOMO0ODM DM 000MIN0 MOIDIIMO00MODmoommo

¢ Soil pH 6.0-6.5 (6.5-6.8 before planting)

Summary of main changes from previous edition / Checklist for decision making

e Soil P Index 2
¢ Soil K Index 2 (cider apples respond to soil K Index 3)
¢ Soil Mg Index 2 (cider apples respond to soil Mg Index 3)
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levels are not always reflected in the nutrient concentrations in the leaf and
nanjuin
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will be either building up, maintaining or running down the soil Index levels
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for any surplus or deficit of phosphate, potash or magnesium applied to
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optimum timings for fertiliser application, then find the best match for these
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Further information
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Using the recommendation tables / Identification of soil type for the field

Identification of soil type YES
Is soil mainly peat? > 000000m
Careful identification of the soil category in each field is very important. The
whole soil profile should be assessed to rooting depth. Where the soil varies, NO
I00MIDDO0ODIDMOMO0MIODMOID M MIDOmOMNomoImo 0dDo0noo00Mmoanoa  J
largest part of the field. |5 a6l R ErE SR YES
The soil category can be identified using Figure 7.1 which categorises soils on fingers black or grey? g [ L0
MOIMO MDD MO00MDODOIDMID DOMIDIMO00ODDOODIMIDOMO0NOmMmOoDanooo
00MODODODmMOmOMo0MmMmmD NO
\4
0 0DMINMOCO0COD0mMO M MO0mm oDOho0moOn 0O0mM 00 m 0 O 0 Mo Mo Is soil over chalk,
organic (10-20% organic matter for the purposes of this guide) or peaty (more I D000 ONMmOMnoog
than 20% organic matter). If necessary, seek professional advice on soil type (excluding sandstone) YES > 000I0 OO
0000000 00O 00 000n000Mm MN000O0MOMO00MOmmoooa 0 000N IDWmoma 0
of the soil surface?
NO
\4
0000 0IODoMmoom YES Is subsoil (>40 cm YES
rough and gritty? — 7 [00DODO00mm  — > OmMO00000mom
sandstone based?
NO l
v NO
0000 OOmoMmoom YES Is soil silty to YES
OMDnO 00MmMmoo00 — > 000M0 Mo0mmom —> 0 000Mmunom
buttery)? more?
w|
NO > [ (0M0 M0
wo !
000 0MMOmooo

O0MDONOM 00mooo » depth) clay based? —> [ 000MmO00mMmom

like plasticine?
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O O In000 Mo loamy sand between 40-80 cm, or over sandstone rock.
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Mostly medium-textured mineral soils that do not fall into any other soil category.
0 00O MO 00MONOmMOCOMO0O0On00 DM ODODmMOID 000D 00 0ODO0 MmO ODMO000D 0 00 oD am
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clayey soils normally need artificial field drainage.

Soils of sandy silt loam, silt loam or silty clay loam textures to 100 cm depth or [
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Soils that are predominantly mineral but with between 10-20% organic matter to
0 OO mm depth. These can be distinguished by darker colouring that stains the fingers black
DObmm

000000 Soils that contain more than 20% organic matter derived from sedge or similar [
00000 OmOmm

Identification of soil type for the field
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Phosphate, potash and magnesium recommendations

000DOmMO MO DMmMO0IDomModnoOn 0000 00MON0MOomoom bo00omo 0
recommendations are based on achieving and maintaining target soil Indices.
Soil analysis should be done before planting and every 3-5 years in established
OMooOno0MmOMIDOODoOMEImMODmMO0MIDOD 00MOOIDMImoOD oM@ oomooanoo
0MO000MIDMDOMOMONDO0 0MOmmooo0nooMmomo 0

The phosphate and potash recommendations given in the tables are sufficient
to replace the crop offtake of established crops at the target soil Index and
therefore, to maintain the target soil Index. The amount of phosphate and
00M00MoD000ODmoo0mm 0MIMoO000MO000M D 000O0MOMmMOMOMODmooo
nutrient offtake. Where the soil is below the target phosphate or potash Index,
MOInooo 0 000DOnoommotdn W DOn0MOMMDMODIMD MOND DDmMO D on om0
up’ to the target Index over time.

0 000ODO0MOMDmOmMmOoDoom Modn 00000mo Mo0MOD0mMmOmMo00Mmomoom
effectively by using magnesian limestone. When liming is not required, a
magnesium fertiliser should be used. Where magnesium deficiency has been
0MOO0O00DINODOMOCMODOODOINMIN 0OOLOMO MOMODMON0000 ModDm
or other proprietary materials are likely to give a more rapid effect than a soil
O000DOODOmMONM 0o000mO ODOTmmom

/
00MIDOOmMooomaon

e Recommendations assume good soil structure, water supply,
and pest and disease control

* Recommendations are given as phosphate (P,0,), potash (K,0)
and magnesium oxide (MgO). Conversion tables (metric—
imperial, oxide-element) are given on page 25

¢ Organic materials supply phosphate and potash which
contribute to crop requirements. Don’t forget to make allowance
for the phosphate and potash applied in organic materials
000N OmMOnN MO0 OmOonomo

Fertiliser use for fruit, vines and hops

Ve
¢ All recommendations are given for the mid-point of each Index.
Where a soil analysis value (as given by the laboratory) is
close to the ranage of an adjacent Index, the recommendation
may be reduced or increased slightly, taking account of the
recommendation given for the adjacent Index. Small adjustments
of less than 10 kg/ha are generally not justified

e Where more or less phosphate and potash are applied than
suggested in the tables, adjustments can be made later in the
rotation

Taking soil samples for pH, phosphate, potassium and
magnesium

Soil sampling must be done well to avoid misleading results and expensive
0 MmMoooo

¢ The soil in each field should be sampled before planting and every 3-5
years thereafter

¢ Ideally, samples should be collected in the spring

¢ Do not sample within six months of a lime or fertiliser application
(except nitrogen) and avoid sampling when the soil is very dry

¢ Do not take samples in headlands, or in the immediate vicinity of
hedges, trees or other unusual features

e Before planting, samples should be collected before ploughing so that
if lime and/or fertiliser is needed, it can be applied and then ploughed
down

¢ The soil sample must be representative of the area sampled. Areas of
land known to differ in some important respects (eg soil type, previous
cropping, applications of manure, fertiliser or lime) should be sampled
separately
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Fertiliser use for fruit, vines and hops

e Small areas known to differ from the majority of a field should be Classification of soil analysis results into Indices

excluded from the sample 0000000 MM Do MDo0INDIONINIDOND 00D OUmE 0m0MOD0MEo0m o0
e Before planting in old herbicide strip orchards, separate samples should converted into soil Indices using Table 7.2.

be taken from the grass alley and the strip, especially where previous

lime and fertiliser applications have been applied to the strip only Table 7.2 Classification of soil P, K and Mg analysis results into Indices

e Established orchards in overall grass management, or very weedy Potassium
orchards, should be sampled within the spread of the tree branches Phosphorus (P) K) Magnesium (Mg)

¢ In established orchards with herbicide strip management, sampling
should be restricted to the strip, excluding the grass area

Olsen P Ammonium nitrate extract

e Samples from soft fruit plantations and hops should be taken from _ mg/litre

within the area of rooting 0 0-9 0-60 0-25
¢ Clean tools before starting and before sampling a new area 0 ol b .
e Walk a ‘W’ pattern across the sampling area, stopping at least 25 times
0 16-25 121-240 51-100
¢ At each point, collect a subsample (core) using a gouge corer or screw
auger 8 26-45 241-400 101-175
¢ Fields intended for planting should be sampled to a depth 0-15 cm and 0 46-70 401-600 176-250
15-30 cm, this is particularly important on land previously in fruit, vines,
hops or grass where a depth gradient in nutrient content and acidity will . =T E=sled 29153
probably have developed 0 101-140 901-1,500 351-600
* The 15-30 cm sample is not essential on land that has been ploughed 0 141-200 1,501-2,400 601-1,000
regularly to a depth of 25 cm or more
e For all established crops sample to 15 cm depth . 201-280 2,401-3,600 1,001-1,500
0 0 00Oooo Over 3,600 0 00Oomoo

* An even depth of sampling is important and when necessary both
the top and bottom portions of the soil core should be included in the
subsample

e The subsamples should be bulked to form a representative sample and
sent to the laboratory for analysis. As a rule of thumb, take one bulk
sample for every 4 hectares of land under the same management

¢ Use appropriate packaging (normally available from the laboratory) and
label samples clearly, providing as much information about the field and
crop as possible
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Soil acidity and liming
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6.0-6.5. Soil pH levels below about 5.5 can give rise to manganese toxicity,
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Blueberries are an exception to other fruit, as they require a soil pH of 4.5-5.5.
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varieties may suffer from manganese toxicity if the soil becomes too acidic.
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It is important that soils used for fruit, vines and hops are not over limed as this
may lead to micronutrient deficiencies such as iron and manganese.

Liming before planting
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value of 6.5 in the early years of fruit or hops. It will be impossible to correct
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lime requirement using this pH result should be doubled. If the total lime
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If less than 7.5 t/ha of lime is needed, the whole requirement should be applied
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Fertiliser use for fruit, vines and hops
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field is often useful. Soil indicators can also be useful on soils which contain
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Where there is significant variability of soil pH, lime should be applied at
different rates in different areas so that the whole field reaches the same pH. If
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Liming established crops
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Liming materials

Acid soils deficient in magnesium may be limed with magnesian limestone,
00MDOMINDOD DD DOONDON 00OD000MOn 00000MO0m 00M0omMo0MmomOmoom
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Sulphur recommendations
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atmospheric sulphur emissions have declined significantly and a yield response
to sulphur is possible in some circumstances. Where sulphur deficiency has
been recognised or is expected, apply 15-25 kg/ha SO, Il DM O0ONOOOMION
000MMOMOMDOmMO0MMOIDDDDOIDOmOMnanomo N0 Mo0Mmm bodhommoo
of sulphur deficiency where they are grown on light sandy soils, soils with a low
0MO0DMI DODONODMOODOD D MIDMOD I MmDmoom

/
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* Recommendations are given as sulphur trioxide (SO,). Conversion
tables (metric-imperial, oxide—element) are given on page 25

e Organic materials supply crop-available sulphur which contributes
to crop requirements

¢ Don’t forget to make allowances for the crop-available sulphur
applied in organic materialsil 00ODOION MOOMD0 OMOOOO

¢ Further guidance on sulphur can be found in

Fertiliser use for fruit, vines and hops

Micronutrients recommendations

Micronutrient deficiencies may occur in fruit, vine and hop crops, especially
where the soil pH is over 7.0. These deficiencies can often be identified by
visual symptoms but the diagnosis should be checked by leaf analysis. Iron
deficiency cannot reliably be confirmed by leaf analysis.

e Boron (B): Boron deficiency in fruit crops is uncommon but can occur in
hot dry summers, with pears being most susceptible. Where confirmed,
the deficiency can be corrected by foliar application of boron

e Copper (Cu): Copper deficiency in pears has been diagnosed on
occasion particularly in orchards on sandy soils. It can be corrected by
applying a foliar spray of copper

Iron (Fe): Iron deficiency occurs commonly in fruit crops grown on
shallow calcareous soils. Either soil or foliar application of a suitable
iron chelate can be used for treatment

e Manganese (Mn): Manganese deficiency can occur in fruit crops grown
on calcareous soils or soils with a high pH. It is best controlled by foliar
application of manganese

Zinc (Zn): Zinc deficiency has very occasionally been found to reduce
growth and cropping of apple trees on sandy soils. This deficiency
can be corrected by foliar application of zinc but applying excessive
amounts during blossom or cell division may decrease the number of
fruitlets
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Fruit, vines and hops — before planting

Nitrogen is not required before planting fruit crops but can be beneficial before
0MONOMOOD0MO0MOMDooOD 00MI0MDO0mMOMD MDD DoOnOMO0D 0Mom
acidity or low soil P, K or Mg Indices, it is important to correct these shortages
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slow, except for nitrogen. This applies particularly for phosphate and to a lesser
extent for potash and magnesium. In organic production systems, soil fertility
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fruit, vines or hops, if soil analysis shows the field to be at P, K or Mg Index 0
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before planting. If the plough depth is less than 20 cm, the amount ploughed
000 0MO00mImOomomooo

Where samples have been taken from 0-15 cm and 15-30 cm depths, the
recommended rate based on the 15-30 cm sample should be ploughed down
before top fruit, vines or hops are planted if the soil P, K or Mg Index is 0 or 1.
After ploughing, the amount based on the 0-15 cm sample should be applied
and thoroughly incorporated. If the plough depth is less than 20 cm, O
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Fruit, vines and hops — before planting

Table 7.3 Nitrogen, phosphate, potash and magnesium for fruit, vines and hops
00MmMDmomma

SNS, P, K, or Mg Index
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kg/ha
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b. Potted hop plants benefit from 70-80 kg N/ha applied in the spring before planting.

c. The recommendations in Table 7.3 are based on samples taken from a 15 cm depth of sail.
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e Make allowance for nutrients applied in organic materials
000D OmMOn MO0 OmOomomo
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Top fruit, established orchards
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rapid shoot growth phase and nitrogen applications should reflect this. No
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the herbicide strip, the effectiveness of the herbicide programme and use

of mulches (eg straw) can also influence nitrogen requirements. Straw and

000 000MOMDMODm 00M DIMO0CIDmoIODMOMO0M DIMomMi0MOMo00momommo o
uptake. In extreme cases, this can cause physiological fruit disorders where
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Applying excess nitrogen encourages vegetative growth, causing large, dark
green leaves. This may adversely affect fruit quality, especially taste, firmness
and storage quality. Increasing nitrogen reduces the amount of red colour

and intensifies the green colour of apples. This effect is detrimental to crop
appearance and value in red coloured varieties, but can be beneficial in culinary
varieties such as Bramley. Excess nitrogen can also reduce the storage life
OOnomn 00 000MDWOmO DON0DOD00MOONO0MODIMmo00MO00O0 DMOommoooo 0
O00MoMmOnoonmo Momoamnoo

When nitrogen is deficient, the leaves of fruit crops tend to be small and
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Top fruit, established orchards

In grass alley herbicide strip orchards, the tree roots are largely confined to the
IIMmMO0ONMmomo0 MM bMO0MOODODIMOIM DI 0MIm Moo 00moomom
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Further information
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Fertigation of young trees
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growth and nutrient use efficiency of trees.

Fertigation may be particularly beneficial for early cropping of young apple
ID00MmMOMOMIMIMOIMDOOMOomMmMmIb000M MDMODMOIDoO0m DoMmoMINoomoo oo
replanting problems. A benefit is more likely where the soil organic matter level
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The rate of nitrogen addition should be about 10 g N/tree in the first growing
year, increasing to 15-20 g N/tree in the second and third years. Fertigation

will allow fertiliser rates to be reduced by up to 50% of that used for broadcast
applications in orchards older than three years. It can also help correct nutrient
deficiencies, such as phosphate, because nutrients in solution are more rapidly
moved down the soil profile. Again, leaf analysis should be used regularly to
0MOmMomoo0ooomimMOmodnomoMmmodnmMmoo0 Mo dnmomoomo

0MDNOMmooomon

e Care should be taken to ensure soils are not completely wetted,
to minimise the risk of nitrate leaching
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http://apples.ahdb.org.uk/
http://apples.ahdb.org.uk/
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a. In grass alley/herbicide strip orchards the tree roots are largely confined to the strip and fertiliser
000MOmMODmMOIDNINDMOM DD LMOID MOMINO0MIDOL00ON000 0 0000OnO0M MO0MOMMDODOnm
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(ie >40 t/ha)

Top fruit, established orchards
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P, K or Mg Index
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a. Pears require approximately an additional 70 kg K O/ha up to Index 3 but no addition at Index 4.
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For apples, soil K Index should not be built up above 2 because excessively
large potash applications can adversely affect storage quality. To avoid inducing
magnesium deficiency, the soil K:Mg ratio (based on soil mg/litre K and Mg)
should be no greater than 3:1. Where the yields of apples and pears are
MO0MODMODOOmMOOOOD DMmMoOboimO0DoODooMmIb Moo oomoboanmoo
Momoooomomomom 0 ModDIDo0mmo o mn o0 00 on mmm o
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application is not critical. If the nutrient Index is 2 or over, the nutrients may be
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e Make allowance for nutrients applied in organic materials
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Soft Fruit and vines, established plantations

For bush and cane fruits, nitrogen rates may need to be modified depending on
MOmo 000DON0O00I0 MO MONOO0MMOIDODIMO0MDomOn DO000O00MO0mo 0o 0000
nitrogen is deficient, leaves tend to be small and pale green.
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three approximately equal applications timed for late-dormant, May and post-
harvest or apply 66% at leafing-out and the remainder post-harvest.

The nitrogen recommendations for raspberries are for both floricane and
primocane varieties. For floricane varieties, nitrogen should be applied between
the onset of floricane growth and the end of July. Avoid applying nitrogen

after the end of July to avoid excessive growth of soft cane, unless nitrogen
IDOI0MMOMMOND fMODmMoMM Mmoo Mn 0onoan 0oMDImoLbimo0moanoom ooo
O000OnoomOommomooman 0oooam
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excessive growth of soft cane.
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e Under Nitrate Vulnerable Zone (NVZ) rules, no fertiliser nitrogen
should be applied to field-grown crops during the closed period,
unless supported by written advice from a FACTS Qualified
Adviser

Soft fruit and vines — established plantations
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70-120 kg N/ha. Higher nitrogen rates may reduce fruit quality for processing.

c. Excessive growth of vines will cause wood to ripen slowly and a yield reduction in the following
crop. Reduce nitrogen rates where growth is excessive.

44 Return to Contents

15



Soft fruit and vines — established plantations
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b. To avoid inducing magnesium deficiency, the soil K:Mg ratio (based on soil mg/litre K and Mg)
should be no greater than 3:1. For established crops, the timing of phosphate, potash and
0 00000mME MWo0MmoOn 0o0nm D On oo am
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Supply (SNS) Index. For information on determining the SNS Index, refer to
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e Make allowance for nutrients applied in organic materials
000N OmMOnN MO0 OmMOomomo

e Under NVZ rules, no fertiliser nitrogen should be applied to field
grown crops during the closed period unless supported by written
advice from a FACTS Qualified Adviser
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To avoid induced magnesium deficiency, the soil K:Mg ratio (based on soil mg/litre K and Mg)
should be no greater than 3:1.

Fertigation
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soils that encourage vigorous growth, it may be beneficial to reduce nitrogen
rates when applied by fertigation. Where growth is not excessive, the nitrogen
DHoINImom 00 MINo0L00MO00M M 0OD0MO0D 0Mid00OoOnoon 0 00000 00 [0
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At P and K Index 2 or above, maintenance rates of phosphate and potash can
be applied by fertigation. However, where the soil P, K or Mg Index is 0 or 1,
[MOIDooD 0 0h000MO 0hoDmODooooomo0MOiMoi Mool M 0minomoammao
the planting bed before the soil is mulched. Irrigation water may also contain
nutrients, particularly calcium, and care should be taken when mixing with
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e Make allowance for nutrients applied in organic materials
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Soft fruit and vines — established plantations

Substrate strawberry production
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and production for main crop ‘June bearers’ and the value should not exceed
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High salinity can cause marginal necrosis and stimulate leaf and flower tip burn.
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should be maintained at 0.65, and at 0.7-0.8 during flowering and fruiting to
improve fruit taste and firmness.

Plants grown on substrates are very sensitive to excessive concentrations
of zinc, boron and sodium in the nutrient solution. Deficiency of iron and
0 000000D0MODmMODoDIDDOIDmommoim o MO0 MM Inomo 0 oOomm

000MOOmODm mMo0O0 DM OMOMOMOMO0000mOmMmOm 00MO0N 000N 0momm
O000ODMOIMINmMODOOn OMDmMODOMMO00DO MOMOMmO0 MO0 O00MmMmmooooo
wetting up for 2-3 days before planting with a feed solution. It needs more
00MmO 00 00000M0 MO0MOmMO0mD Dni0mO0MOMO0MOMoO0mD M@ 000mMmo00o
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Owing to its inherently high pH, coir needs a lower solution pH (5.3-5.8) than
for peat (5.6-6.0). Furthermore, feed recipes also depend on the chemical
composition of the irrigation water and should be modified during the growing
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efficiencies. Recent work has shown savings of 10-20% where irrigation is
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Further information

Soft fruit and vines — established plantations
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Strawberry analysis chart — optimum rangesl
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https://horticulture.ahdb.org.uk/publication/0607-principles-strawberry-nutrition-soil-less-substrates
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Leaf analysis for top and soft fruit

000ODO0MOmONmMOMOO0DODMDO00MODODONO0D0MID DO0MMONDmMOnoomoonmmon
000IDOMMO00CIIMODDIIDONID M0 M 0MID 0 0MMIDOD 0MOMo0hIDMOdooooano
OO mID 0O0OMIDO MoDimooMo0ODMoMODmD MIoIDiOnoInooIhmoomoo
000 oomoo

In addition, knowledge of leaf nutrient concentrations has proved useful for
000000MOODOmMOMMImODINMMOMODMO 000 DONMOMMIDO00OOD DD ON 0IDmMO Mo
000MIMO0MNODNDIIO0OINDD0MOM@DOODMOMO0DI.1300 D0MDOIDDOMIDCOIDmmO
MIDIMO0 DOMOODONDO0MMO00M IMIm o000 DM 00N ID0 Mo00MOmomon 0moe
MODCO0ODONOmMOIDOOn 00MO0MODDmMO0Doamnm 0o

Because there are seasonal and other factors that influence leaf nutrient
000000ODOnO0OmOODO0mOmD 000NoONMODMIMOMDIMIN 00000 MnoImoomo
can also vary between varieties. Where there is sufficient information, the
standard ranges take account of differences between varieties.

0000D00MOMmMO0MOmMOD0ODMMOMOMM 0MmMoD 0MIDOnLDmWommomommooo
00000000MIMOM MO M IDMOmMOMMmOmo 0 DID00Mo0mMoMm O MmO0 MO0 Mo
000MOMIMmMOoIn DoMINOOnOMMmOMmoDMmDMmomo MMOMOODMoM MID000aoog
MiMoONmMIDOMmoOmoomMofMOMO0Cm oMo DO 000D OM MM 00mMOmMmIMobo00m
MoMODOoMOmomDIO WD MoDLMDOOIDIDDMOno00OnomO I mOD0MOIDDONMmOm
DODDCOLIDOMOmDED 000ODDMINMOOCD DD MNoC Moo m

0 DOMOIDDODOONDOmOMmo0MImo0 MM O Mmo 000000 mWoOnMom D00 000 m
several years, there is justification for a reduction in fertiliser use. In particular,
high levels of nitrogen and potash can have adverse effects on apple storage
000MDmMOO0 MO0 IMOODCODMOmMO0mMONDmMOdDoooonoo

0MmOM DOo0DO0oDOnODODOMOMOMDMOD0IDMO000MOMD D Mh0mnmanon
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Leaf analysis for top and soft fruit

Table 7.11 Leaf analysis — nutrient ranges of major nutrients expressed as

0o 0om

Leaf
sampling

position?

_ % in dry matter

0oomo
Cox® 0 2.6-2.8
000 MmO 0 2428
afalaluni e 0 2.4-2.8
0oom

000 mO 0 1.8-2.1
0 00Mmoon 0 21-2.6
0o O 0 2.0-2.6
0 MO000OOOm 0 2.8-3.0
0 000O0MIDD 3 2.4-2.8
o 0 2.6-3.0
omoo 0 2.0-3.0
0 MO00mDo 0 1.8-2.0

0MO00ODo0 0momoomnom

Nitrogen [Phosphorus

0.20-0.25
0.18-0.23
0.20-0.25

0.15-0.20
0.15-0.20
0.15-0.20
0.25-0.35
0.20-0.25

0.25-0.30

0.25-0.30
0.08-0.40

Potassium [Magnesium| Sulphur

1.2-1.6  0.20-0.25
1.2-1.6 0.20-0.30
1.5-2.0 0.20-0.25

1.2-1.6 0.20-0.25
1.2-1.6" 0.20-0.25
1.5-2.0 0.20-0.25
1.5-2.0 0.15-0.20
1.5-2.0 0.30-0.35

1.5-2.0 0.15-0.20

1.2-1.6 0.20-0.30
0.4-0.7 0.13-0.25

1. Mid third extension growth, sampled mid-late August.[]

2. Fully expanded leaves extension growth, sampled prior to harvest.O
3. Fully expanded leaves non-fruiting canes, sampled at fruit ripening.l
0000 MDMOIMOO0Onm 0MmMOOn0o00On00 0momOmD I o00mom
0ODODODO000IDM OO0 IDMOMIDO0 0O0MODIDmMOon M

6. Fully expanded leaves between late July and mid-August.

0.20-0.40

0.13-0.84

0.17-0.26

0.20-0.70

0.10-0.20

0.12-0.20

b. For Gala and Braeburn, follow Cox, however, the typical average for Gala is 2.3% N, and P

content is less than in Cox.

c. Yield benefits are achieved at 1.6% K.
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Leaf analysis for top and soft fruit

Table 7.12 Leaf analysis — nutrient ranges of micronutrients

cronrient | Dsficeney | optmm | Hgh

Further information

0 DO mMOmMONOoo 000DmMO0mm 0 Omn o Mnoomo 0 00mmoo

Strawberry analysis chart — optimum rangesl

0000MIMO0MOmMODM 0hO0ODOMOoooODODIDOn Mo Mno0mo0 00D mmmo oo

0 0000000000 00 oo 30-100 oooe O0mmmmomonn
00000 MI00 0 MM I0MO0 0000 000 0 0mm

0omoom ¢ go 20-40 gpe
0000 0OODON00MOMOMMD
. - e - 000D MDO00M M mOmInD 0000000 MOmommo
0 0000MD 00 0 7-15 oo
Iron (Fe) aoo 45-250

00 bO00000DMO000000On00mO000Monm 0 0MOdnoMoMONiMmOimMOMIm o000 MOmMOmOm 00000
MoMOomoo o

b. Fruit analysis is the most reliable diagnostic technique for boron deficiency. Optimum levels are
1.5 to 4.5 mg B/kg fresh weight. Below 1.5mg B/kg indicates deficiency.

c. Excess boron levels can promote premature ripening and senescence in fruit.
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Leaf analysis for top and soft fruit

Table 7.13 Leaf analysis — substrate grown strawberries

Deficiency | Optimum High Notes

W « Deficiency causes small, yellow or reddish leaves and poor growth
L L con » High levels can cause excessive growth
0000000mooma 0.3-0.6 + Deficiency causes small pale leaves, small fruit and lower yields

Ly « Deficiency causes poorer flavoured fruit and brown leaf margins
DOmONED 000 1.5-3.0 * Excess levels limit Ca uptake and affect fruit firmness and colour

» Deficiency causes interveinal reddening of older leaves

[ DUOE0mo i ox 0.3-0.5 » Excessive magnesium is not normally a problem but could reduce K uptake
00MmOooam o >0.01
0 OO 00 00 1.0-2.0 « Deficiency causes tip-burn on the young leaves and soft fruit, particularly when associated with high K or Mg levels

 Excessive calcium is not normally a problem

« Substrate grown crops are most susceptible
000MO 0o oo >0.1-0.3  Excess causes scorch of petioles and sepals and yield reduction at higher levels
» Reduce by flushing with calcium nitrate solution

0 DMONO0D @ 505 » Excess causes damage to roots and yield reduction but level depends on climate, substrate and plant type
» Reduce by flushing with calcium nitrate solution

I el e I —

o « Deficiency causes yellowed leaves and small, malformed fruit
OOmonno <30 30-50 >65 » Excess causes leaf burn and in extreme cases sepal and calyx scorch

» « Deficiency causes yellowed leaves, shoot die-back and small fruit
0 000D od od 5-20 >25 » Excess symptoms are not normally seen in substrate strawberries

Iron (Fe) ooo 50-200 >350
» Deficiency causes interveinal leaf yellowing, more diffuse than with Fe deficiency
0 D000DOO0Om oo ooo 50-250 >250 + Deficiency can be due to poor root growth or high pH
» Excess symptoms are not normally seen in substrate strawberries
0 0000000 oo oo <0.3 am « Deficiency or excess symptoms are not normally seen in substrate strawberries
* Deficiencies cause pale green leaves with narrow concave blades — some authorities also report poorer

0mooooo aao 20-65 >120 flavoured fruit
» Excess causes leaf scorch and reduces Fe uptake

44 Return to Contents 21



Apple Fruit analysis

000MOMIMIMDIToD 0MOM IDMIDMOm 0000MIDDIDIMIDDOI0DIDOMOm O m
MOMDoMOnoo DMODIMmMOmMOIh DO M OMOD DML DO0MEOD DO0IDIDEoMmomon
0000 IDOM MO0 D M 0MOODINm Mo 0m DO bOnoInomodnomom 0boo
000 DIOODODODMOMmMO0 MoMOoODO D 0imD MO OMo0000O0On DM ON0mmO anmoo
0 0D OO0 MmO MO IO On o MotO00n DOMOmMO DM 0 OD O mooo0ooo
0INomoboan 0hmooODodn 0MInoMIOMobmMomoamm

¢ Fruit samples should be taken as near to harvest as possible but within
two weeks of picking

¢ |In each orchard, randomly select at least 20 trees of the same age and variety

e Take one apple at random from each tree, alternating from side to side
and at different heights but ignore abnormally large or small fruits

¢ Try to make the sample representative of the side of trees where most
fruit is growing

® Place the 20 apples in a clean polythene bag and label clearly to
indicate cultivar, orchard, farm and sampling date

e If areas of the orchard have been managed differently, for example as
regards soil or tree management or there are areas differing in terms of
growth and cropping, then these should be sampled separately

¢ |t may be necessary to segregate sections of the orchard at picking
time and to allocate the fruit to different stores based on the indicated
storage potential

If fruit analysis produces consistently high or low concentrations of a particular
nutrient over two to three years, modification of fertiliser application should be
0000MOMOIDODm 00MmOmMmODo00mM WD iMIDoooOD il mImo00mOonomeon
use. Fruit analysis may also show deficiencies of calcium or phosphorus which
can reduce fruit storage quality. These deficiencies can be corrected by foliar
O0MO0MONDmMmO Moomooo000MOMIDOmOOID0MoO0On0MmO oom o0ma

Apple fruit analysis

Further information
000 000D MOODom O o
O00MOMO00OmMOmmo

Table 7.14 Average nutrient concentrations in Cox, Bramley and Gala apples
00 DMDMODomoom

Crop Nitrogen |Phosphorus| Potassium | Magnesium| Calcium
Q) (P) (K) (Mg) (Ca)

mg/100g fresh weight

O MO 00 @

Cox 50-70  OOM@D DDMOD  130-150 0 O O 00 ©

. O MO 00 ©

0MOm0 60 maximum 0D @MO0  105-115 0 0O O 00 ©
0 0mMOmOn iln 9.3 000 0m 0m

a. For controlled atmosphere storage (Cox in 2% oxygen until late February or 1.2% oxygen until
late March; Bramley in 8-10% carbon dioxide until June or 5.0% carbon dioxide plus 1.0%
oxygen until July).

OMFor storage in air at recommended temperature (Cox until mid-October; Bramley until November).

00MMOMMMoOMnoInoo000IDono0mMibo0M000MEME MO0 000D Moo0mm
Bramley, Cox and Gala apples at harvest (Table 7.14) and two weeks prior
IMIMOOOmO0MMmMOMD I imMDOD DM oM mooIDOnommo MoomMmomoomo 0
concentrations in Cox also apply to Egremont Russet.

U0 IIMDOmMooMoDIMIMnoonooooodDOnbodnm DmMIMOOM Moo0MIDoomoa
00 0000 O 0000 On M momoom

Crop Nitrogen |Phosphorus| Potassium | Magnesium| Calcium
(N) (P) (K) (Mg) (e))
mg/100g fresh weight

1] EII]]] oo 0om ooo 5.3 om

0mooom oo oom ooo 0m 6.3
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e Gala is naturally low in P compared to Cox, but this does not affect
storage potential

e Gala is naturally high in Ca and does not suffer from Ca-dependent
storage disorders

e Large concentrations of K in Gala fruit may increase the risk of
breakdown

e Gala fruits higher in Ca and lower in K may be firmer ex-store

e Braeburn has a similar composition to Cox, except that K concentration
appears lower

e Cox calcium threshold concentrations may be used to judge the storage
potential of Braeburn apples

Nitrogen (N) — As the nitrogen content increases, fruit becomes more
susceptible to rotting, loss of firmness, poor skin finish and a lack of red colour.
Above 80 mg N/100g the risk of disorders in Cox is high. In Bramley, a large
OImoo0mOto00DOnoOnooooNm 0MmMO0MOmOONoOn MDImomomo 0m
firmness.

Phosphorus (P) — At phosphorus contents below 11 mg P/100g in Cox, there is
an increased risk of fruit losing firmness and developing breakdown, particularly
if calcium is also low. In Bramley, the phosphorus threshold for breakdown is
M0 0ODONmM DmMmonoo

Potassium (K) — A high potassium content will increase the risk of bitter pit,
Gloeosporium rotting and core flush. The risk of bitter pit is also greater if

the calcium level is low in relation to potassium. Generally, fruit flavour and

00 INONOMO00M MOMOIDOIMOMNOOMIDMONO0MONDE IDO00IINOMmMD dnoommmo
000000MIDOOODMIm 0M DOMOO0IMDM oMo Do0bIDInoiiMOn0Mmoome M 00moo
00000MO00000DODNM OmMOnom 0omm

Magnesium (Mg) — A high magnesium content will increase the risk of bitter pit,
O0000MIIM 000MOMmEO MNO0MmMDm dMmom

Apple fruit analysis

Calcium (Ca) — Calcium levels of 5.0 mg Ca/100g and above are necessary
M 0MMmMDIMOMODmMOODmoDo00Mnoo0Onm MOmMO0on 00 DODMD oMM omoon
potential will be modified depending on the content of other elements,
00000MIMMOMODNmE MO0MO00000MEan oM iDmotOimmom Uino Mommo O
IIDIDIMD D OIIDOMIOD DO 0MOIDOTDIDDOO0OD MO0 @OMONDDo0Dommo O
000MOOmoOnmDmmMmoOnmIMmI Moo o0mooonmmo M 00000MOno0om

0N 0mMOmM 00MIN0MDO0 DM OO0 ONIMM 00000 000000MO0n0Mmoomo mooa
magnesium and has a calcium concentration in the range of 4-5 mg Ca/100g
Oo00M@DMOODoODmMOIMoODOn MODm MOoODImomm bot0DImM MO DOnommo
unlikely to develop commercially significant levels of bitter pit or breakdown.
This much lower risk is reflected by the dual standards for calcium given in the
momo

000IMOMODMMDODIIO0MOO000 0D OO0 [Gloeosporium D MD 00000 OMDO0
ratio of K:Ca. If the K:Ca ratio is over 30:1 in air-stored Cox or Bramley stored
IIMO0ONIDOMm 0o000MOIDODO0ID0MONMIININ MDD MO MOIDoo 0 0mmmo
I DDODOOMODDOmMOoOD M MO0 MMM ODomIn 00MINDMmmo Mobmommmo
marginal (3.5-4.0 mg Ca/100g) and fruit phosphorus is also less than I

9.0 mg P/100g, both Cox and Bramley are more susceptible to breakdown.
In such cases, Cox should be marketed early. Bramley should be stored at a
0MO0MDO 00D MINOOMOIMI M 00D MU MOOmIDo0 oD Momoom oo 0
MODMmMOINOmmD Mo0Moo0ooomon

GloeosporiumIMOINmO0000000NOONOONODOD MDO00mMO MOD0MmMO0M Moo 0n0
influenced by skin finish, fungicide programme and rainfall prior to harvest. [
IMIMDOCMOMmMOCMmMOMOON L mMOOn oM IO ID0 D000 O MIDOD [GloeosporiummMOM
000DD000000MIDOMO00MOINO 000ODnOIm Mmoo

000NOmOo0bmMOnOObO0000D ME000D 0D MoMbn DM mo00 MDD Onooo
0Mmo0MmOOMoONanooo000Momoomommo o

Susceptibility to low temperature breakdown in Cox stored at 3.0°C (air) and
3.5°C (controlled atmosphere), although less common in Bramley at 4.0°C, is
OmomOMmnmoodoomo Mommo Moomooob00Momoomamo
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Hops

000MO00mMoDOnmmmommodDImomnoono 0 Do00O0000n 0o MmO m
MOMOIDIDOmOMOMmOD DoODODID Mmoo MO0 MOMDMD MM Modno oMo mo
00o0mMooomoomoo
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00Mmowon 0om

e

0 000 MmO m ooa
0 MOMmMOm ooo
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The recommended rates are for maximum yield situations and should be
000000 MOD00O0MID MMoo0Mo0ImooooIDiMI00MoMmMo0MoObono0moooom
Mo0000I O0MmMoDo0m 0MIDIO0MOMmMOMMoDMIMN000000ID0M MO Mmm oo
00O 00MmMDomMotmoMVerticilliumD TN MOD0OMIMOMIMD OO0 IO MO0 o
0 000MO00mMm 0OmOooO0OnmInDImmmM@MO0000DOO00000000ODO0D 0 000000
amount to 125-165 kg N/ha where there is a risk of wilt.

Nitrogen should be split into two or three applications, the first dressing being
0MOOODONMMm DM0MON 0O OMO0000MO0DoM 00mMODIDOID D DM Do00mm
O0ONMOMNO0DINMO0 0MOmMO000ODOOmDDoLModninomoo0iDIboooooaoo
OIOMOMD MWOmo D INImLImoono 0 mom oMo DOm0 mOODmo M 0 OO0 mm
MOODODODDODIDOIMOODOLIDDIID DO oan imo0 Moo og

Where trickle irrigation is used there is a benefit in using fertigation to apply
0ommomo

0 00MINMOmMODImooo0IDo 0 IMOIm DO IDMO0mMm 000MOMoo0Mmooomoooamo
0M0MOOMO0MMmo0ooDOMIMmO000D0o0 0 0000ON0MOMOmMOmM Modnom oooo
0 000D OoODo 0D INON0mMmOoOnmoD 0 0OWDomm M Moimo0Mmoodmoanoo
effect of any wilt present, with alleyways treated in alternate years. Where
0MO0mm DO00MOMOO0MO00MO0IMOdNODOMMEmO0mMOmM D0MOOmomImoooo
INmooommoonoooo0moo0MmMoOnIooOnmm DOm0 On o 000m 00000 Moomo

0 OmOmmo

00 ImMDOMoo000LMOD D MO0MO0M DO0LD0MO iMOMObmoobmooo

P, K, or Mg Index

5and
over

kg/ha
I]IZIIZIDIZID[I[I][I]DDEI 0 ooo ooo ooo 0oo oo 0
00mooan 00 oo 350 oono ooo aoo 0
[0 00000mo om oo o 0oo ooo oo 0 0 O

Hops require the maintenance of large soil nutrient reserves, P Index 4, K Index
3 and Mg Index 2. Potash is important and care must be taken to ensure that
[MO0Do00 0 00000 MMM mOL0ImE MODO0IMNO MO0 MON00000mM 000o0mo 0
deficiency, the soil K:Mg ratio (based on soil mg/litre K and Mg) should be no
greater than 3:1.

Farmyard manure

00 LoD 000MmMobmOoDOmomoommmoo0MOmMO 0000 0 DODOMO0 0 mmoo
00O MM oM OOnOn 0mo0IDIMIMOM DD ODDINO MO MOONI 00 dh0OMO Moo
M0 MOMO0IDIDLMUoDI D OMODOnO0MO0D D00 MOD0 0 dnoOn 0 0m Im 0 Mmoo
0Mobmm bobmodonom 00MM DODMONONOo0 0 DO0DOM 00hMODoMOMDooOnoooo
DDOMOImOmMOMmoDMm A0MOMOD DM DmMOM MO 0mMO D Onmoamoo

Extreme caution should be exercised in the use of farmyard manure or slurry

0 00MWVerticillium@ MIMMOO0 0MONOO0O0OMOONmMOM MO00OIm 0000MO0moanooo
of manure, in addition to supplying excess nitrogen, can reduce the soil

0 00MNMIDOIDOODOMOIDODO N0 M O0ODoImoo Moo 00D modDoooo
O0DOMINMODD 0ODm 000MO00m DMMOobO00ODMIDID0mMmmooooo

00MDNONmMO00maon

e Make allowance for nutrients applied in organic materials
000D OmMOnN MO0 OmOomomo
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Conversion tables

Conversion tables 0 DMOODmMmO oo0

0 DITDANAD 0OTDD Ok Vi b 0,630

0OD000mOm 0MIDO0mom o 10 utiply by .
MgO to Mg Multiply by 0.603

000MOmOm 00MOMDmO

JmOIO000m OmOMIno e —— e ——
000 MO0 O 0 DM OO0

e e Salt to N Multiply by 0.393

0 *m 000mOmon alttoNa uitiply By ©.

00 300m 00MOMO0mom

Dm0 ¥ OmOINMO00mOman e —

00 0mO O00D0000m M MO0MIMDMOm - Multiply by specific gravity
I [0 OO

Note: a ‘unit’ is 1% of 1 hundredweight, or 1.12lbs.

0 OOONMDM OO0 Further information

0IDO0mMOmm 0MaInoooomo 0 0000MmOmMOmOmmmo

000MOMDMOmm 000momo 00MOMmMO00MDDNOOD0MMOMO00 OMomommm
0MO0Inoo 0MmoOoooo

0omoom 0mmo

0MO0mMOmoom 0mm 3

0DO0MOMO0MOMm 00 °m0

0MOMOMO0momon

0momn 0mmo

0O 00MMmomao

0ODm 0 @ 0 DD MmOmmoo
00mm 0 m 0 DD MmOmmoo
0 OIDm 00 M@ 0 DID@MDODmoo
DODmo 0 DMDMDOmm

00ADm 0,0 Multiply by 1.348
0 DOD MO 0 DMIMmOmmoo
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Glossary
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an effective source of that nutrient for the crop.
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specifically permitted. Closed periods apply within
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or organic manure. For example, 6 kg N/t often is
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Glossary

UK national certification scheme for advisers
O0MMOMOMMOMO0MOMNOOn 000000 000Im

0 00 00OMOoooo DoOMmOoooomD Mmoo 00 o
Qualified Adviser has a certificate and an identity
namo

Livestock excreta that is mixed with straw
0000MOmM 0MODMDOODO0MOmMmMOOo0dnmmooom
0 MDO0O0mO 0mMom

000 DODMOMDMO D Imoom

000 DOOMODIMIDDm 0MoMOMnoMDmm 0
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very finely divided particles in suspension
MO00000monm

000 0boOnmoo
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0MoOn 0mMooomOntoanimmoobobmooomoo om
mixing between an organic manure and the soil. [
0 0MOIDNM M mWodnoomOnmmoo0onanomm
through volatilisation and nutrient runoff to [
000Do0m bmmo
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to a higher specified value (eg 6.5 for arable
000N DO0MOMOmMO MODMOmOno LMo OIooon om
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Dung and urine excreted by livestock or a mixture
of litter, dung and urine excreted by livestock,
even in processed organic form. Includes

000 DI 00IIDOMD IO 00MDm 000Mmam 0
0000MMOm bODMOIDMLomIDo0 M oImanoom

0 000moo

00 0000DODD00000MIMON0Mo0InoOn 0oano
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process. Includes conventional straight and NPK
products (solid or fluid), organo-mineral
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from the field. Usually applied to phosphate and
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involving extraction with sodium bicarbonate
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England, Wales and Northern Ireland and the basis
for the Soil Index for P.
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Run-offl
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Soil containing between 10% and 20% organic
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refers to soils with between 6% and 20% organic
0 00D

Soil containing more than 20% organic matter.

0 0000 00ODOD DIONDMOoODomt D0 OD00m 0mom
0 D0MOODMOMmommoD Moo mmotmm 0
0 0MODmMmM D mo Mmoo Mo MD 0 mog

000 MWOMIDOMODmMOOnMmoMNoDmmom o o

Soil mineral particles in the 0.002-0.05 mm
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Excreta of livestock (other than poultry), including
any bedding, rainwater and washings mixed
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also defined as slurry.
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Soil Nitrogen Supply expressed in seven bands or
Indices, each associated with a range in kg N/ha.
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expressed in bands or Indices.

000D 000ODONnoo0ano M MO In0mo M om
00000 DOmMODODOMID DO MO0 OO0 0mM MmO O m
[MOMDO MOMDObOODEmMOMoD00DONONImoo0m
moooog

0 ID0ONMONOODmMEmMmoo DOOD 00 00000MOnmoonmm
000 000000OD00mOoD Moobooob 00000 monm
000MOm ommoDo0DIDIDIMOMDDD 0MONmoom
0 0MODID MDD MIMo0MIDOMO0MED MOIDIDoMmm
00O 0MODNMO M DMOOID DomodDooo

000000 nomoNo0MoOnomMm MO0 OmO0m oD o0 dDIm
000 MmOOnoDomo Mo

Description based on soil texture, depth, chalk
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Lowest soil P or K Index at which there is a high
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phosphorus or potassium supply. See Soil Index
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