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NOTES ON RECOMMENDATIONS

MAIN PLANT NUTRIENTS CONTAINED IN FERTILISERS

N NITROGEN
P,0, PHOSPHATE
K,O POTASH

FERTILISER RECOMMENDATIONS—given in KILOGRAMMES PER
HECTARE (kg/ha) and (units per acre)

Analyses shown on each 50 kg bag as percentage N, P,0; and K,O.

For example: —
20:10:10 on a bag means it contains 20% N, 10% P,0,, 10% K,0.

This means that each bag contains: —
10kgN 20 units N
5 kg P,0; OR 10 units P,0q
5 kg K,0 10 units K,0

HOW TO COPE WITH METRICATION

The calculation of tonnes of fertiliser required, the number of bags per
field and per hectare and the calibration of the spreader are more easily
done in metric.

Convert all field acreages to hectares (multiply by 0.4).

Select your rate of fertiliser in kg N, P,0O; and K,O per hectare (see
page 7),
e.g. 120 kg N, 60 kg N P,0;, 60 kg K,0.

Decide on the most appropriate compound fertiliser,
e.g. 20:10:10.

Work out the number of 50 kg bags required per hectare on the
basis of N requirement. 120
e.g. Toapply 120 kg N therefore requires—gy X 100 = 600 kg
fertiliser per hectare.

Each bag contains 50 kg

Thereforeef%) = 12 bags per hectare are required.
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CONVERSION TO IMPERIAL

To convert kg per hectare to units per acre multiply by 0.8
e.g. 1.25 kg/hectare multiply by 0.8 = 1 unit per acre.

To convert 50 kg bags per hectare to cwt per acre multiply by 0.4
e.g. 2.5 (50 kg) bags/hectare multiply by 0.4 = 1 cwt per acre.




USING THE TABLES

ARABLE CROPS:—pages 28-33 Tables 1, 2 and 3

Choose the most appropriate table from the farm type description
given at the top of each table.

VEGETABLE AND BULB CROPS:—pages 34-35, Table 4

SOFT FRUIT:—pages 36-37, Table 5

GRASSLAND:—pages 40-45, Tables 6, 7 and 8

Decide which nitrogen policy is required for established
grass—see page 33—and refer to appropriate table for High,
Moderate or Low nitrogen input.

HILL SWARD IMPROVEMENT:—pages 46-47

Refer to the crop for which a recommendation is required and the
appropriate place it occupies in a crop rotation.

Read off the recommendation for Nitrogen (N) Phosphate (P,0;)
and Potash (K,0).

Check the need to make adjustment: —see back fold out page.

Having made any necessary adjustments to the recommendation,
choose a fertiliser and calculate the rate to provide these amounts of
N, P,O; and K,0.

Where the recommendation for all three nutrients cannot be met
exactly by available compounds, choose a fertiliser which provides
the correct amount of nitrogen.

Recommendations are based on the assumption that the full
programme of advice is used throughout the rotation.







EFFECT OF WEATHER ON
RECOMMENDATIONS

ANNUAL RAINFALL

The recommendations made in tables 1 - 3 have taken into account
the amount of rainfall normally associated with each farm type—eg, drier
for a cash-cropping system and wetter for a grass-arable system. There
are exceptions to this, and adjustments are recommended as follows: —

Intensive cash-cropping in areas of higher rainfall than normal for this
system—reduce nitrogen rates by 25 kg/ha (20 units/ac).

Grass-arable farms in dry areas—increase nitrogen rates for arable
crops by 25 kg/ha (20 units/ac).

WINTER RAINFALL

The residual nitrogen in the soil depends on the previous cropping and
on drainage losses during winter. Little residual nitrogen can be expected
after long runs of cereals, but after ploughed-in grass, folded crops, or
crops heavily fertilised and in all cases where grass forms about half of
the rotation, residual nitrogen can be expected: To adjust for differences
in the loss of this residual nitrogen during the winter, about 25 kg N/ha
(20 units/ac) can be added to the fertiliser reccommendation after a wet
winter and deducted from the recommendation after a dry winter. As a
guide, wet and dry winters can be regarded as those with about 70 mm
(2% in) of rain above or below the average for the period October to
February inclusive.

VERY WET SPRINGS

If excessive rain in spring leads to drainage flow and loss of nitrogen
already applied, a top dressing of 25 - 40 kg N/ha (20 - 32 units/ac)
should be given to replace the loss.







pH AND LIMING

The pH is a measure of acidity or alkalinity and ranges from around 4.0
(very acid) to 8.0 (alkaline) in Scottish soils.

The lime requirement of an acid soil is assessed by analysis and
reported in tonnes per hectare of ground limestone. The two values
quoted on a soil analysis report are the amounts of lime required to bring
mineral soils to pH 6.5 (suitable for most arable crops) and a lower
amount to bring the soil to pH 6.0 for grassland, assuming a 15 cm (6 in)
soil profile.

FREQUENCY

Soils lose lime largely through leaching. This process is accelerated by
fertilisers, especially ammonium compounds. The soil pH on all fields
should be checked by soil analysis every five years. On intensive arable
farms where high rates of nitrogen are used the soil pH should be
checked more frequently—every second or third year.

TIMING

The timing of lime application is important where the crops grown in
rotation differ in their susceptibility to acidity. The pH should be kept at
the higher end of the range for crops susceptible to acidity and at the
lower end for crops more acid tolerant.

In most situations lime should be applied after potatoes because of the
risk of potato scab at high pH. Remember that lime is not immediately
effective and should be applied fully one year before the most sensitive
crop in the rotation. A field of barley following potatoes may not be at
the optimum pH for the crop. It is better to apply smaller dressings
more frequently, i.e. every two to three years rather than heavier
applications every five to six years. An added advantage of more
frequent spreading is more uniform application. The uneven distribution
of lime by spreaders is a major problem that has to be overcome in order
to achieve a uniform pH over a field.

When lime is applied to soils which are slightly acid (pH 6.0 - 6.3) it can
be spread before ploughing. Where the soil is moderately acid (below pH
6.0), lime should be applied on the ploughed surface, as early as
possible. If the lime requirement of an arable crop is in excess of eight
tonnes per hectare (3 tons/acre), half should be applied before and half
after ploughing.

Ground limestone and ground magnesian limestone are the main
liming materials used. Magnesian limestone is as efficient as calcium
limestone and in addition supplies magnesium (see page 16).

1"




Excessive liming can lead to trace element deficiences (see page 23)

pH RANGE FOR CROPS GROWN ON MINERAL SOILS

pH range Degree of acidity Comments
Below 5.5 Very acid Many arable crops in danger of failure.

5.56-6.0 Acid Barley, wheat, swedes, turnips and other
brassicas, mangolds, beans, peas, lucerne
and red clover are likely to suffer from
acidity. This is more likely to be evident as
patches within the field which have a lower
pH than the rest.

Moderately acid Suitable pH range for permanent grass,
potatoes and oats.

Very slightly acid Suitable pH range for rotational grass and
most arable crops. e.g. potatoes, barley,
wheat, oil seed rape, swede, turnip, kale,
carrot, leek, onion, parsnip, redcurrant,
raspberries and strawberries. mangolds,
peas, beans, lettuce and blackcurrant
require a pH at the upper end of this range.

Nearly neutral ~ Suitable range for lucerne and celery.
Possibility of trace element deficiencies in
crops on many soils—especially manganese
on light soils. Increased likelihood of scab in
potatoes.

Above 7.0 Alkaline Trace element deficiencies are more likely in
most soils, Whiptail in cauliflowers and
clubroot in continuous brassicas are both
reduced.

NB—AIl crops can tolerate a lower pH level on organic or peat soils than
those quoted above for mineral soils.
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TYPES OF SOLID FERTILISER

When selecting a fertiliser the first consideration is to provide
nitrogen, phosphate and potash in the correct proportions for a
particular crop. The physical properties of the fertiliser chosen are no less
important to the farmer. It may be necessary to pay a small premium in
order to obtain a quality product, but this can be off-set against fertiliser
wasted because it sets solid in storage, or against delays caused by a
dusty product blocking the spreader.

Fertilisers based on ammonium nitrate have the best physical
properties. The granules are hard, resist breakdown, and very little dust
is present. Certain manufacturers achieve similar physical properties by
stabilising the fertiliser granules with oil/colloid mixtures or special
polymers.

Other products can be made by mixing cheaper forms of nitrogen (e.g.
urea) with ammonium nitrate by solid granulation. These fertilisers have
softer granules which may breakdown resulting in caking and a large
amount of dust.

Solid fertilisers may also have the various constituents mixed to give a
certain N, P, K analysis. Not only are these fertilisers dusty and prone to
caking, but there is also a large range of particle sizes. This may result in
uneven distribution of nutrients.




PHOSPHATIC FERTILISERS

Phosphatic fertilisers are available in a wide range of chemical forms.
As well as differing considerably in price they vary widely in fertiliser
efficiency. Not all are suitable for use in every situation. It is essential to
know what particular type of phosphate fertiliser is being applied.

SUPERPHOSPHATES

In both normal superphosphate (18 - 21% P,O;) and triple
superphosphate (up to 47% P,0;) the main constituent is mono-calcium
phosphate. The phosphate in both fertilisers is water soluble and
immediately available for uptake by crops. These fertilisers are effective
over a wide range of soil types and pH levels. Superphosphate can
effectively be applied as a 3-yearly dressing and is not leached from the
soil.

For many years superphosphate has been the standard against which
other phosphate fertilisers have been compared. So far none has been
found to be consistently superior.

AMMONIUM PHOSPHATES

Ammonium phosphates are forms of phosphate commonly used in the
manufacture of compound fertilisers. The fact that they are soluble in
water means they are quick acting and as effective as superphosphates.

ROCK PHOSPHATE

Ground rock phosphate or ground mineral phosphate is the product
obtained from soft mineral calcium phosphate deposits. These are finely
ground to increase the availability of the phosphate to plant roots.
Usually they contain between 27 - 32% P,0, of which at least 55%
should be soluble in 2% formic acid. None of the phosphate is soluble in
water.

. Rock phosphates from Tunisia have consistently been rated most
highly in field trials. Others are obtained from harder rocks, such as those
from Florida, and these have been found to be less efficient.

Ground rock phosphates are best used for improving the soil
phosphorus status of deficient soils under grass. They can be used on
swedes, turnips, kale and rape, but should not be used on potatoes.
Their effectiveness is enhanced by high organic matter content, low pH
and high rainfall. They should not be used on nearly neutral or
calcareous soils.
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MIXTURES OF WATER-SOLUBLE AND INSOLUBLE PHOSPHATE

The presence of water soluble phosphate overcomes the low
availability of insoluble phosphate in the first year after application.
These fertilisers can be used where the aim is to maintain the soil pH
below 6.5, even after liming.

They may be particularly useful in the following situations: —

(a) For areas to be reseeded, restored or reclaimed, because both
water soluble and insoluble phosphate is given in one application.

(b) For maintainance phosphate applications on grassland.

(c) For improving phosphate reserves on arable land where the
average rainfall exceeds 760 mm (30 in).

NITROPHOSPHATES

Unlike superphosphates which have much the same composition
wherever they are produced, nitrophosphates are more variable.
Depending on their formula nitrophosphates contain 50 - 80% of the
phosphate in water soluble form. The remaining phosphate will become
available to the plant, but not as quickly as water soluble phosphate.

Some nitrophosphates contain potassium, added as potassium
chloride, and such fertilisers are marketed as granular compounds.

For cereals and grass these fertilisers are as effective as those based
wholly on water soluble phosphate. For potatoes and other responsive
crops only fertilisers with 50% or more water soluble phosphate should
be used and only when the soil phosphate status is moderate or above.
On phosphate deficient soils where a reasonable response to phosphate
is anticipated for potatoes or.vegetables, the phosphate should be
applied all in water soluble form.

PHOSPHATIC NEUTRAL FILTER CAKE

This material contains 21% P,0;. Although sparingly soluble in water
the phosphate is available for plant uptake. Many experiments have
shown that over a wide range of pH levels and on all normal farm crops,
with the exception of potatoes, it is practically as good as
superphosphate.

It is probably the closest currently available equivalent to high grade
basic slag.

OTHER MATERIALS

There is a wide range of phosphatic fertilisers available. For advice on
the effectiveness of new products consult your adviser.
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MAGNESIUM

Magnesium is removed from the soil by leaching and by crops and it
may be necessary to add a magnesian fertiliser in order to maintain a
satisfactory level of available magnesium in the soil. Such additions are
recommended for arable crop production when the available soil
magnesium level is very low or low, as indicated by soil analysis.

The type of compound used and the frequency of application depend
on soil pH. Magnesian limestone is recommended both to raise the pH
and supply magnesium. Five tonnes per hectare (2 tons/acre) of a good
quality magnesian limestone (approximately 40 per cent MgCQOj3) will
supply sufficient magnesium for eight to ten years. When the soil does
not need lime, apply 80 kg/ha (71 Ib/acre) calcined magnesite for
responsive crops e.g. potatoes, vegetable and soft fruit crops.

After the available soil magnesium has been raised to a satisfactory
level, and when further liming becomes necessary, magnesian limestone
may be used alternately with ordinary limestone to maintain the
magnesium status and to correct acidity.

Hypomagnesaemic tetany

Soil levels which are adequate for crop production may, however,
produce crops with an inadequate amount of magnesium for animals.
For livestock production therefore, magnesium compounds should be
applied whenever the soil status is less than ““high’’ or when there is a
history of hypomagnesaemic tetany.

Soil magnesium is not always a reliable indicator of the magnesium
supply to the animal as the availability of dietery magnesium decreases
as the nitrogen and potassium levels increase. Hypomagnesaemic
tetany can occur even when the soil magnesium level is designated
high. It is advisable therefore, to feed a magnesium compound during
the danger periods when in doubt about the magnesium supply to the
animal.

Potassium fertilisers should not be applied in spring to grazing
fields because of the danger of reducing the level of magnesium in the
herbage.




SULPHUR

Over most of the East of Scotland College area, inputs of sulphur from
the atmosphere are higher than in North East Scotland where
deficiencies have been demonstrated. As yet there are no records of field
crops in the College area responding to applied sulphur.

The sulphur requirement of cereals is relatively low, but brassica crops
(for example oil seed rape, swedes, Brussel sprouts) and grass for
conservation may respond to sulphur in certain conditions. Responses
may occur in areas where low supplies of sulphur from atmospheric
pollution coincide with sulphur-deficient soils, as in parts of Angus,
Berwickshire and possibly Perthshire. Even with susceptible crops,
responses are unlikely, except on light-textured soils or soils with high
pH and low organic matter contents.

Soil extractable sulphate levels may be used as a guide to problem
soils. The best method of diagnosing sulphur deficiency reliably is the
determination of sulphur content of the plant. Where sulphur deficiency
is suspected, have the diagnosis confirmed by plant analysis taken
during the period of rapid growth in spring.

Should sulphur deficiency be diagnosed it can be corrected by the use
of fertilisers containing sulphur, e.g. ammonium sulphate or calcium
sulphate (gypsum) or by the use of sulphur spray products.




LIQUID FERTILISERS AND
FOLIAR FEEDS

LIQUID FERTILISERS

Liquid fertilisers supplying N, P,0; and K,O are solutions of normal
fertiliser materials in water. They are generally as effective as equivalent
quantities -of water-soluble fertiliser applied in the solid form and are
acceptable and widely used alternatives to solid fertiliser.

The advantages of liquid fertilisers are the ease of storage and
handling and the rapidity and accuracy with which they can be spread.
Liquid fertilisers can be conveniently placed into the soil where the plant
can use the nutrients efficiently. Normally, liquid fertilisers have to be
adopted as a system. Experience has shown that the system is better
fitted for larger farms.

When selecting liquid fertilisers careful note should be taken of the
analysis. Liquids can be sold on (1) a weight/weight basis (kg nutrient
per 100 kg product). This is directly comparable with solids which are
also sold on a weight/weight basis; (2) a weight/volume basis (kg
nutrient per 100 litres product). Liquid fertilisers have a specific gravity of
approximately 1.2. The analysis quoted would then be kg nutrients per
120 kg product.

UREA

Urea is generally a less effective fertiliser than ammonium nitrate. On
average, the relative efficiency of nitrogen in urea is about 90% of that in
ammonium nitrate, when moderate rates of nitrogen are applied. With
high rates, applying in excess of 100 kg N per hectare (80 units per acre)
in a single application, the relative efficiency of urea is even less. Top
dressing of urea, particularly in dry weather, tends to result in lower
efficiencies but incorporating urea into the soil gives better results,
particularly on soils which are slightly acid. Moderate rates worked into
the seedbed in spring are likely to be almost as effective as the equivalent
amount of nitrogen in ammonium nitrate. Combine drilling of urea is
dangerous and liable to damage germination of seed.

Top dressing with urea during winter or very early spring can cause
severe scorch to young cereal plants in frosty conditions.

INJECTION OF AQUEOUS AMMONIA AND
ANHYDROUS AMMONIA

Two liquid fertilisers supplying straight nitrogen are aqueous
ammonia and anhydrous ammonia. Aqueous ammonia is a solution of
ammonia gas in water and contains 28 per cent nitrogen. Anhydrous
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ammonia is a gas liquified under pressure, containing 81 per cent
nitrogen. Both fertilisers must be injected into the soil to prevent loss of
nitrogen. Anhydrous ammonia has to be stored under pressure.

The application to grassland of large quantities of either aqueous or
anhydrous ammonia in a single injection can lead to sward damage and a
delayed response. Moreover the total quantity of herbage produced
throughout the season from a single massive application is frequently
less than from the equivalent quantity of nitrogen applied in split
dressings of either solid or liquid fertiliser. However, summer growth of
grass in droughty conditions can be better after a single large injection of
nitrogen in spring.

FOLIAR SPRAYS

Whether applied to the soil or foliage, liquid fertilisers are intended to
apply nutrients through the plant roots. They should not be confused
with foliar sprays which are intended to supply nutrients through the
leaf. With the exception of specific trace-elements in solution (e.g.
manganese and boron) applied to deficient crops, there is no evidence
that foliar sprays are of economic value to crops in Scotland.




FERTILISER PLACEMENT

Placement of fertiliser near the seed can give increased efficiency of
nutrient uptake but with some crops, high application rates can damage
seedlings or delay emergence. Damage is more likely on light soils and in
dry, cold springs.

CEREALS

On soils low in available phosphate and potash, fertilisers are more
effective if combine drilled, i.e. if fertiliser and seed are placed together.
Too high a concentration, particularly of nitrate or chloride, added in the
fertiliser close to the seed, can impair germination. The total quantity of
nitrogen, phosphate and potash combine drilled should not exceed
about 180 kg/ha (144 units/acre) e.g. 450 kg/ha (3.6/cwt acre) of
20:10:10 compound. The balance of the fertiliser required can be
broadcast to avoid damage. Compound fertilisers which contain part of
their nitrogen as urea should not be combine drilled at rates supplying
more than 30 kg N/ha (24 units N/acre) as urea.

Combine drilling fertiliser containing ammonium-N (i.e., most of the
commonly used fertilisers) has the effect of lowering soil pH in the
vicinity of the seed. This in turn makes soil manganese more readily
available. Thus on soils prone to manganese deficiency in cereals,
combine drilling can alleviate or prevent the problem.

Fertiliser placement drills feed the fertiliser down a separate coulter
and place it between and below alternate rows. Fertiliser placement is
potentially less damaging at brairding; other effects are similar to those
of combine drilling.

POTATOES

When fertiliser is placed in a band close to the seed (5 cm below and 5
cm to side) or is broadcast over open ridges, it is used more efficiently
then when broadcast before opening the ridges for planting.
Consequently about 20 per cent less fertiliser is required when it is
placed. High rates of fertiliser placed near the seed tubers can damage
developing roots and sprouts, which will reduce and delay emergence,
particularly of chitted seed. Where the recommended rates of fertiliser
are high, i.e. a 1-1-1% NPK compound fertiliser supplying more than 100
kg N/ha (80 units N/acre) it is safer to broadcast all or half on the flat
before ridging. '

Placement of liquid fertilisers (commonly 8 cm below and 8 cm to side
of seed) is also an efficient method up to a limit of compound fertiliser
supplying 160 kg N/ha.

Deeper placement of fertiliser than quoted above for solids and liquids
may be advantageous in dry seasons, but it is advisable to split the
fertiliser, placing only half and broadcasting the other half before ridging.
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ROOTS

Fertiliser can be either broadcast or placed for root crops. In order to
avoid the danger of root damage with placement drills, the fertiliser
should be 5 cm (2 in) below the seed.

Where fertiliser is broadcast for crops sown on the ridge, this should
be done prior to ridging so that it is enclosed within the ridge.




SLURRY AND ORGANIC MANURES

Slurries and other organic manures are potentially valuable sources of
plant foods. They should be treated as such and every effort made to
utilise them in such a way that maximum benefit can be obtained from
the nutrients they contain. They should not be regarded simply as
waste products but should be incorporated in the fertiliser
programme for the farm.

NUTRIENT CONTENT

The fertiliser value of organic manures depends on the nature and the -
diet of the animal from which they are derived and on the method of
storage and age of the manure. Typical values for the nutrient levels of
some common manures and slurries are given in tables i and ii on pages
23-24, but actual values for any given material can differ widely from
these. In particular, the nutrient levels of slurries which have been diluted
with rain or wash water can be much lower and their true value difficult
to assess.

The most satisfactory method of assessing the value of diluted slurries
is to calculate the fertiliser value directly from the number of animals
involved and the period for which they have been housed. Table iii gives
the quantity of available N, P,0. and K,O excreted per week by different
classes of livestock. How these figures are used is illustrated in the
following example.

What fertiliser allowance can be made where slurry from 90 dairy cows
housed for 26 weeks is spread over 20 ha (50 acres) of grassland in the
spring?

From table iii
10 cows excrete:
7 kg (14 units) N, 2.5 kg (5 units) P,Osand 13.5 kg (27 units)K,0 per
week.
‘. 90 cows excrete:
63 kg (124 units) N, 22 kg (43 units) P,0Ozand 121 kg (238 units) K,0
per week.
In 26 weeks, this will amount to:
1638 kg (3224 units) N, 572 kg 1126 units) P, O and 3146 kg (6192
units) K,0.
This is applied to 20 ha (50 acres)
*. Fertiliser allowance per hectare is 82 kg N, 29 kg P,O5and 157 kg
K,O0. (or per acre is 65 units N, 23 units P,05 and 125 units K,0).
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GRASSLAND MANURING

ESTABLISHMENT

Undersowing in a cereal

Reduce recommended rate of N for cereal by 25 kg/ha (20 units per
acre) and broadcast extra P,O5 and K,O each at 40 kg/ha (32 units per
acre). .

Direct sow-out kg/ha units/ac
N P,O; K,0 N P,O; K,0
Grass 60 60 60 48 48 48
Grass/clover 40 80 80 32 64 64

If autumn sown, halve the N input.

ESTABLISHED GRASSLAND
Recommendations are based on nitrogen policy;
High Nitrogen policy: 300-400 kg N/ha (240-320 units N per acre).

This range produces a high yield of grass and is appropriate for most
dairy farms and intensively stocked beef farms. The best response to N
occurs in areas with adequate summer rainfall and on medium to heavy
textured soils.

Moderate nitrogen policy: 125-250 kg N/ha (100-200 units N per acre)

This range is appropriate for most beef and sheep farms. A flexible
approach to N use depending on the needs of the stock and clover
content of the sward, will often pay best. Reliance on clover requires
careful management, avoiding prolonged over-and undergrazing, to
achieve a good clover content of at least 50% ground cover in mid-
summer. Clover is weakened by shading in silage and hay crops and will
only thrive in grazing fields.

Low nitrogen policy: 50-100 kg N/ha (40-80 units per acre)

This range is appropriate for hill and upland farms, or on other farms
where reliance can be placed on clover N.

A guideline for N use for grazing on beef and sheep farms can be
based on stocking rate in spring:

Beef— 12 kg N/100 kg LW/ha (12 units N/cwt/ac)

e.g. 10 beef cattle/ha at 200 kg liveweight would require 240 kg
N/ha (4 beef cattle/ac at 4 cwt LW = 192 units N/ac)

Sheep—12 kg N/ewe/ha (24 units N/ewe/ac)
e.g. 10 ewes/ha would require 120 kg N/ha
(4 ewes/ac = 96 units N/ac)
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HILL SWARD IMPROVEMENT

Most hill soils in the East of Scotland are acid and deficient in
phosphate. Generally, the potash status is satisfactory with the
exception of the peaty soils. Have the soil tested before commencing
any improvement and consult your local adviser. Remember that the
use of fencing, with or without fertiliser use, is a major factor in land
improvement.

FOR TYPICALLY ACID AND PHOSPHATE DEFICIENT HILL
SOILS TO BE DIRECT RESEEDED BEHIND A FENCE

Apply to seedbed:

5 tonnes/ha (2 ton/acre) magnesium limestone.

190 kg/ha (152 units/acre) P,0O;; see pages 14-15 for types of
phosphate fertiliser.

Apply at sowing time:
100 kg N/ha (80 units/acre); 50 kg/ha (40 units/acre) soluble P,05
and 50 kg/ha (40 units/acre) K,0.

NOTE: Where there is poor growth in the seeding year apply a
further 50 kg/ha (40 units/acre) N.

Maintenance:

Apply limestone when necessary to maintain pH around 5.8 and 150
kg/ha (120 units/acre) P,O5 every 4-5 years.

. REDUCED INPUTS BEHIND A FENCE
2% tonnes/ha (1 ton/acre) limestone with 90 kg/ha (72 units/acre)
P,Os are able to establish or support a hill grass/white clover
association. Where potash status is low apply 80 kg/ha (64
units/acre) K,0. For maintenance repeat initial fertiliser dressings
every 4-5 years and limestone as required to maintain pH between
5.0 and 5.5.

. MOSAIC IMPROVEMENT OF OPEN HILL WITHOUT THE FENCE
Selected dry areas of the open hill can be treated to give clovery
swards with or without oversown or introduced clover.

Apply: _
5 tonnes/ha (2 ton/acre) limeston
180 kg/ha (144 units/acre) insoluble P,0s

with potash if required at 80 kg/ha (64 units/acre)
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ADJUSTMENTS TO TABLES 1, 2, and 3

CEREALS
Undersowing

Reduce N by 25 kg (20 units) and broadcast extra 40 kg (32 units)
each of P,04 and K,0.

Straw ploughed in
Add 25 kg (20 units) N to following crop.

Intensive wheat

Where wheat is grown frequently, the effect of take-all disease can
be alleviated by applying 30 - 40 kg/ha (24 - 32 units/acre) extra N.
Part of the N top dressing should be applied in early spring.

CEREALS AND POTATOES

High yield situation
Cereals: P,0; and K,0 recommendations in the tables are for
average yields e.g. 5 t/ha (40 cwt/acre). Where high yield, e.g. 7
t/ha (56 cwt/acre) is anticipated, increase by 20 kg (16 units).

Potatoes: Where expected yield is in excess of 55 tonnes/ha (22°
tons/acre) recommendations should be increased by 40 kg (32
units) N, 20 kg (16 units) P,0, and 60 kg (48 units) K,O.

ALL CROPS
Organic manures
Dung applied: reduce recommendation by 30 kg (24 units) N, 30 kg
(24 units) P,0; and 50 kg (40 units) K,O.
Slurry applied: refer to pages 22-24.

Soil Analysis

Recommendations in the tables are based on moderate levels of
phosphate and potash. Adjustments are given for use when soil
analysis shows low available P,0, and K,O on page 8.

Rainfall
Recommendations in tables 1 - 3 are based on average rainfall
associated with the various farm types. Adjustments for N are given
for atypical areas and for seasonal variations in leaching on page 9.







