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SUMMARY

1. This report considers the problems and attitudes of farmers using fertiliser on
the potato crop. It is based on opinion surveys carried out in County Durham
in 1961.

2. The object of the study was to determine in relation to the recommended
optimum fertiliser rates for potatoes: (a) The quantities actually used by
farmers; (b) The factors influencing their decisions on fertiliser use.

3. A comprehensive series of potato fertiliser experiments has recently been
carried out by the National Agricultural Advisory Service and on the basis of
these results, it is suggested that in the area of the survey, the optimum dressing
where fertiliser is drilled, together with farmyard manure, is: 100 units N,
80 units P205, 150 units K20.

4. The average dressing used was near to the recommended optimum but the
range of individual application for each of the three nutrients was about
300%. Even on adjacent farms, rates of application varied by as much as 50%.

5. Only 16% of the rates were within ± 10 % of the recommended optimum.
52% were more than 10% lower than the optimum for all three nutrients.

6. The most important reason given for not using more fertiliser was that the
quality and hence the value of the resultant crop would suffer.

7. Farmers generally expected yield to increase if more fertiliser was used, and
vice versa, but the shape of the estimated response curve differed considerably
between individuals.

8. Many farmers felt that even in a normal growing year, potato yield might vary
appreciably due to factors other than the quantity of fertiliser used.

9. The only factor taken into account by most farmers when deciding on the rate
of fertiliser to use was whether farmyard manure had been applied.

10. 40% of the farmers would consider applying less fertiliser, if the price was
increased by£10  per ton.

11. The majority of farmers showed a reasonable understanding of the meaning
of the N.P.K. analysis of fertilisers but few chose between different compounds
on the basis of value for money.

12. More economic use of fertilisers on potatoes would result if:
(a) There was more experimental evidence of the effect of heavier fer-
tiliser applications on tuber quality.
(b) Farmers were prepared to carry out field trials on their own crops.
(c) There was a wider use of soil analysis as part of an advisory programme
to develop a better understanding of the basic principles of crop manuring.
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Introduction
The use of inorganic fertilisers has for many years been an accepted practice in

British agriculture. Knowledge of fertiliser use has increased during the last 100
years until at the present time, optimum rates can be suggested for most crops with
a reasonable degree of confidence. Nevertheless, surveys of fertiliser practice
indicate that for some crops and in particular grass, the quantities actually applied
are considerably below the recommended dressings. On the other hand, research
workers in Scotland have shown that some farmers are using more fertiliser on the
potato crop than can be economically justified.

It was in order to discover the attitudes of farmers to the use of fertiliser that
this investigation was initiated. Attention has, in this instance, been confined to the
potato crop, but it is intended that further studies related to other crops will be
undertaken.

The Economic Significance of Fertilisers
Despite a reduction of over a million acres in the area of cereals and roots

between 1952 and 1960, Table 1 shows that consumption of total plant food units
had risen in the same period by nearly 50%.

Table 1. Consumption t of Inorganic Fertilisers
United Kingdom

'000 tons of Plant Food

Difference
Plant Food 195215 195819 1959160 1960161* 195215 to

1960161

%
N . . . . . . . . 244.7 321 • 2 403 • 6 425.1 73
P205 . . • • . . . . 350.6 383.2 454.6 435 • 3 24
K20 . . . . . . . . 264.7 375.2 426.6 422 • 0 60
Total Plant Food Units . . 860-0 1,079.6 1,284.8 1,282 • 4 49

SOURCE: Fertiliser Report and Statistics 1959, 1960 and 1961.

* Preliminary. t Based on subsidy claims.

The biggest increase was in potash, in spite of the fact that at no time was it
subsidised. To some extent, this was accounted for by the gradual easing of the
import restrictions which were still in force in 1952 and the need to make good the
accumulated deficiencies of the war years.

Economic conditions in the period were generally favourable to agriculture.
Prices of most products increased (Table 2) and where they did not, as with cereals,
any decrease was more than offset by the introduction of new crop varieties with a
greater yield potential.
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Table 2. Index Numbers of Prices* of Main Products

Product - 1952 1955 1959

Wheat .. .. .. .. .. .. 100 108 95
Barley •• •• •• •• •• •• 100 82 86
Potatoes . . . . . . . . • . . . . . . 100 125 172
Fat Cattle •• •• •• •• •• •• 100 123 131
Fat Sheep . . . . .. .. .. .. .. 100 117 116
Milk .. .. .. .. .. .. .. 100 103 99

SOURCE: Agricultural Statistics, England and Wales.

* Including subsidies.

In addition, whilst the cost of some factors such as land and labour rose,
(Table 3) that of fertiliser fell mainly because of increased subsidy payments.

Table 3. Index Numbers of Certain Agricultural Costs

1952 1955 1959

Fertilisers*
Sulphate of ammonia .. .. .. .. 100 89 73
Superphosphate (18%) . . . . . . . . 100 96 82
Muriate of potash (60%) . . . . . . 100 96 96

Feedingstuffst
Barley meal . . . . . . . . . . . . 100 96 85
Dec. Groundnut . . . . . . . . . . 100 137 124

Rents
Dairy farms . . . . . . . . . . — 100 114 120
Mixed farms . . .. .. .. .. .. 100 122 146

Labour§
Minimum Agricultural Wage .. .. .. 100 118 145

* SOURCE: Agricultural Statistics, England and Wales. As at July of each year, net of subsidy.

t SOURCE: Agricultural Statistics, England and Wales.
SOuRCE: Farm incomes in England and Wales, Ministry of Agriculture.

§ SOURCE: The State of British Agriculture 1959-1960.

Consequently the relative cost of fertiliser in terms of the quantity of crop
required to pay for it (Table 4) decreased, to a small extent in the case of wheat, and
by 50% for potatoes.

Table 4. Relative Prices of Fertiliser* and Crops

1952 1955 1959 •

Quantity of wheat needed to pay for 1 cwt. sulphate of
ammonia . . .. .. • • • • .. ..

cwts.

• 5

cwts.

• 4

cwts.

• 37

Quantity of potatoes needed to pay for 1 cwt. compound
fertiliser (7 : 7 : 101) . • .. .. .. .. 1.25 1.0 .55t

SOURCE: Agricultural Statistics, England and Wales.

* Net of subsidy.

t Calculated from the cost of a 12 : 12 : 18 compound commonly used for potatoes.
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This provided a strong incentive to potato growers to aim for the optimum
level of fertiliser use, particularly as the available evidence at this time suggested
that over-manuring would lead to little or no depression of yield.

For the individual farmer, the money spent on fertiliser does not often represent
a very large proportion of the total annual expenditure. However, much of this
total expenditure is fixed, at least in the short run and has to be met if the farmer
is to stay in business. It can be argued that some of the fertiliser bill falls into the
category of fixed cost; lime and slag must be applied to a part of the land each year
as a matter of routine in order to maintain basic fertility. Expenditure on fertiliser
is nevertheless one of the more important variable costs and so the farmer can use
his discretion, whether to spend more or less on plant nutrients, depending on the
circumstances in any one year.

The Theory of Fertiliser Use
In deciding on the quantity of fertiliser to use, the farmer is influenced by

several factors and it was the purpose of this survey to assess their relative import-
ance. It would however seem reasonable to expect that given adequate means of
communication, the actions of every farmer would to some extent be guided by the
available experimental evidence.

For many years, the standard source of information on the fertiliser require-
ment of crops was provided by Crowther & Yates' paper Fertiliser policy in war
timel which summarised the results of a series of experiments carried out in the
United Kingdom and some European countries between 1900 and 1939. The object
in collating these results was to provide a logical basis on which the restricted
supplies of fertiliser available in 1940 could be allocated. Changes in crop varieties,
husbandry techniques, and levels of fertiliser use since these experiments were
carried out seem to put severe limits on their application to present day conditions;
but, until very recently, there was no serious attempt to summarise the results of
post-war fertiliser experiments. Advisers and farmers, therefore, had no alternative
but to rely on the earlier work.
The economic logic of decisions on fertiliser use is straightforward enough and is

illustrated in Table 5 and Fig. 1.

Table 5. The effect of using more Fertiliser on Potatoes*

Fertiliser applied! Crop responsest Net return

cwts. shs. tons shs. shs.
1.2 15 • 5 0 • 90 216 200-5
2 26 1 • 26 302 276
3 39 1 • 53 367 328
4 52 1•69 405 353
5 65 1•78 427 362
6 78 1•84 441 363
7 91 1•87 448 357

* Based on Table 6, Crowther & Yates op. cit.

t Sulphate of ammonia at 13/- per cwt. including extra costs of spreading, etc.

Crop price £12 per ton.

1 Crowther, E. M. & Yates, F., Fertiliser policy in war-time. Emp. J. Exp. Agric. 9,77.
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Cwts. of fertiliser

a) Increasing Value of Crop

Cost of cwt. of fertiliser

Cwts. of fertiliser

b) Value of Additional Crop

Fig. 1. The effect of using more Fertiliser on Potatoes



As more fertiliser is applied to the potato crop, total revenue increases but the
rate of increase becomes less with successive quantities of fertiliser until a stage is
reached where the value of the additional crop is insufficient to cover the cost of the
extra fertiliser. The net return to the farmer remains fairly steady over a wide range
around the optimum dressing; in this case 6 cwts. per acre. Therefore, although in
order to save capital, there is an incentive to aim for the lower end of the range,
heavier dressings of fertiliser need not result in any great decrease in profit.

Early in 1961, Boyd, in a paper to the Fertiliser Society2, presented the results
of an analysis which he had made of fertiliser experiments carried out between 1941
and 1959. These showed that in spite of the increasing use of fertiliser in post-war
years, the average responses were substantially unchanged from Crowther & Yates'
estimates. The earlier experiments had however, considerably underestimated the
effect of interaction between nutrients in relation to both the magnitude of the
response to a given level of a nutrient, and the rate at which the response falls off
with increasing dressings. Boyd showed that at high levels of application, the
exponential response curve was not valid and that instead of yields decreasing only
slightly once the optimum fertiliser dressing had been exceeded, there was a definite
fall off in the response to each nutrient which was more marked where the other
major nutrients were present in only small quantities. The significance of these
results is illustrated in Fig. 2. Whereas most potato crops were fertilised on the
assumption that the penalty for exceeding the optimum dressing by even two or
three cwt. was likely to be small, it is now believed that under some conditions,
over-manuring may lead to a marked reduction in profits.

The precise form of the response curve has yet to be determined but the
evidence is sufficiently strong to justify potato growers giving far more attention in
the future to the question of manuring. The opinion survey carried out in July 1961
did in fact suggest that a few farmers were beginning to have second thoughts on
the question but any assessment of the logic of either fertiliser practice in recent
years or indeed, farmers' attitudes to the use of fertiliser has to be made in the light
of the theories until recently current.

Optimum fertiliser rates for potatoes

In the past, there has been a dearth of information regarding the manurial
requirements of individual soils, and the recommendation of optimum rates for
potatoes has necessarily been based on experiments conducted on a range of soils
under widely different growing conditions. Recently however the N.A.A.S. Soil
Chemists have completed a series of experiments over a period of six years on a
number of soil series in England and Wales. Three of these series covering twenty-
nine sites were in the North of England, one of them in County Durham and
although the detailed experimental results have not yet been published, the Regional
Soil Chemist has suggested optimum fertiliser rates for potatoes grown on soils of
this series. These are shown in Table 6.

The recommendations published by the manufacturers of fertiliser must often
come to the farmer's notice when he is deciding on his requirements and are there-
fore likely to influence his decisions. The range in the recommendations of two
manufacturers are also shown in Table 6. This illustrates the tendency for different
manufacturers to recommend more uniform quantities rather than the same total
nutrients.

2 Boyd, D. A., Current fertiliser practice in relation to manurial requirements. Proc. Fert. Soc. No. 65.


























































