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Once again, in the light of the general downturn in the consumption of
fertiliser, phosphates and potash in particular, questions are being posed
concerning the significance of this development and/or what is the
appropriate level of fertiliser consumption in particular circumstances.

There have been times in the past when the level of fertiliser use was so low
and the response to additional inputs so large that economic principles were
rarely called into question in farm decision making. If it was worthwhile to
apply some fertiliser it was generally agreed that more was better than less and
in the farming circumstances of the time additional fertiliser did not generally
involve as complex or as costly complementary inputs as it has done in recent
years. Accordingly, the trend in the use of fertiliser up to the early seventies
was one of a general increase at an increasing rate for N and at a more or less
constant rate for P and K. This differential rate of growth reflected the
generally characteristic production response to the nutrients in question.
(Appendix).

Needless to remark, the atmosphere in regard to fertiliser consumption
changed in 1974 from the buoyant days of the late Sixties due in particular to
the coincidence of escalating costs and falling cattle prices. The impact of a
decline in cattle prices on its own always tends to depress fertiliser
consumption, as despite the generally greater use of fertiliser on dairy than on
drystack farms, the amount of land devoted to the latter is considerably
greater. It must also be remembered that the years since 1974 have been
unprecedented in terms of product/factor price relationships and price
instability generally and this has been dramatically reflected in the pattern of
fertiliser use in recent years.

The question of the appropriate level of fertiliser use is of course especially
topical in the context of major shifts in the cost of that input and/or in the
prices of products which are major consumers of fertilisers. In this situation
the question which is posed concerns not only what change, if any, should be
made in the rate of application but also what is the optimum level in the first
instance. Only in these circumstances can there be a precise evaluation of
what the adjustment to price changes ought to be. Where fertiliser is used
optimally an increase in the product/fertilier price ratio would tend to increase
its consumption and vice-versa. It is doubtful however, if there is a high
proportion of farms where fertiliser is used optimally so otherwise we cannot
validly state or imply that farmers should reduce its consumption even after a
decline in the appropriate price ratio. Perhaps, in most situations producers
can probably enhance their incomes by a more rational use of the input, even
with the cost increases currently being experienced.

Fertiliser as a Farm Input
Fertiliser is a major input in agricultural production and it accounted for



about 16 per cent of total farm expenses in 1981. In the 1980 Farm
Management Survey fertiliser costs as a proportion of farm expenses ranged
from about 14 per cent on the smaller dairying and drystock farms to about 17
per cent on tillage farms. The proportion of fertiliser expenditure in total farm
costs has been quite stable also in recent years and has averaged about 17 per
cent since the dramatic rise in costs in 1974. Furthermore, the share of output
expended on the input has also been reasonably stable and generally amounts
to about 10 per cent even though there are major fluctuations in the price and
volume movements in both series.

The share of output expended on fertiliser is at least partially dependent on
the relative trends in the appropriate price series and these are outlined in

Table I.
Table 1: Trend in Certain Product and Fertiliser Prices

Year Fertiliser! Nitrogen Cattle Milk Barley
1970 100 100 100 100 100
1971 109 113 110 108 109
1972 120 121 142 132 13
1973 127 130 179 163 179
1974 210 193 164 193 199
1975 302 261 221 248 237
1976 309 262 287 283 298
1977 328 298 347 378 357
1978 339 318 413 412 357
1979 344 336 419 427 367
1980 414 396 424 419 355
1981 478 435 509 477 399

Source: Mainly CSO Teg 10:10:20

In general, over the period 1970-81 agricultural prices on average increased
by 367 per cent, but fertiliser prices increased by 437 per cent. It must be
remembered however, that the pace of increase in product prices from 1974
was faster than that of fertiliser costs until 1978, but in the two subsequent
years there was a considerable divergence in the indices (Appendix 2). This
was obviously reflected in the decline in fertiliser use in the period in question
which of course also coincided with the dramatic decline in farm incomes.
With regard to the relationship between fertiliser costs (and N in particular)
and some of the major farm products, as indicated in Table |, the ratio has
been more than maintained especially in the case of cattle and milk. With
regard to the current year the price relationship will perhaps improve slightly,
but in general fertiliser product price ratios are now roughly similar to those
prevailing on accession to the EEC.

Table 2: Input Price Indices (1975 = 100)

Year All Fertiliser Feed Energy
1975 100 100 100 100
1976 116 103 120 123
1977 141 112 156 143
1978 147 119 159 139
1979 165 130 177 172
1980 189 155 184 246
1981e 214 175 199 319

Source: CSO and author’s estimates.



The increase in fertiliser costs in recent years has been less than in any of
the inputs comprising the agricultural input price index. Table 2 shows th_e
pattern of change from 1975 to 1980, together with estimates for 1981. It is
estimated that while the input price index increased by about 114 per cent over
the period, fertilisers rose in price by 75 per cent while the increase in the. case
of feedingstuffs, seeds and energy was 100, 95, and 219 per cent respectively.
In short, therefore, the pattern of change in input costs in general in recent
years does not cast fertiliser in an unfavourable light either with respect to
farm products, but more especially in regard to other inputs.

The differential trends in nutrient prices and consumption has of course
altered the consumption of total expenditure by nutrient. As indicated in Table
3 whereas P and K accounted for two-thirds of expenditure in 1970 the
position had changed to one where in 1980 they accounted for slightly Ies-s
than half of the outlay on all nutrients. In the 1980/81 fertiliser year it is
estimated that this trend had been maintained with expenditure on N pehaps
accounting for about 54 per cent of total fertiliser costs.

Table 3: Proportions of Fertiliser Expenditure on Individual Nutrients

N P K Total
Year fm % £m % fm % fm %
1970 6.56 32.4 9.35 46.2 4.32 21.4 20.23 100
1976 36.71 43.0 33.45 39.2 15.17 17.8 85.33 100
1980 84.00 51.5 54.00 33.1 25.00 15.3 163.00 100

Source: Author's estimates.

The Economics of Fertiliser Use

| now want to update some results which were presented two years ago to a
meeting of the Fertiliser Association by Gerry Boyle and myself considering
the economics of applying fertiliser from the viewpoint of its overall effect on
output per acre and its role in producing adequate supplies of forage. It must
be stressed here that fertiliser is but one component in the production process,
however. Where all variable inputs are purchased out of current income the
level of fixed cost per-acre may impose a restraining influence on consumption
whereas in experimentation certain factors are held constant. Nevertheless, it
is important to establish at the outset the economic optimum use of fertiliser,
using results from AFT experiments and relating to beef and milk production.
The definition of optimum usage used here relates the value of marginal
production to the marginal cost of producing that increment of production and
where there are no inhibiting factors such as price uncertainty or lack of skills.




Results on Permanent Pasture

The response to varying levels of nitrogen with adequate levels of P and K
have been measured by Brown and others and are familiar to members of this
Association. In the case of beef production the physical maximum yield was
obtained with an input of 234 Ib per acre. Usage of N in excess of 234 |b per
acre would be irrational and the economic optimum is where the slope of the
production curve is equal to the ratio of the price of N to that of beef. The
estimated optima over the past decade are presented in Table 4 but
investment costs would obviously lower the optimum level of N. However,
this is widely different to that obtaining in 1980 when the average level of N on
pasture on Soil Class | was about 40 |b per acre in drystock systems.

Table 4: Economic Optimum Levels of N (Ib/ac) — 1970-1981
for Beef Production

Ratio of N_itﬁ:g@_ﬁr_icia_(p/lb N) to Cattle Prices (p/Ib Bullocks)

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1380 1981°
.55 .49 41 35 .57 .58 .45 .42 .38 .37 45 .42

Economic

Optimum

(N Ib/ac) 175 181 190 196 173 171 185 189 193 194 185 189

Source: N (Can 27.5%), Bullocks (10-11 cwt) — CSO *estimate,

Adjusting the above data to relate it to milk production we present the
calculated economic optimum levels for N from 1970 in Table 5. As we have
indicated earlier the optimum and actual application of N for milk production
has exceeded and is likely to exceed that for beef production due to past and
future price relationships, but again the prevailing level on farms is always
considerably less. For instance, on dairy farms in 1980 the average level of N
on Soil Class | has been about 90 Ib per acre. As stated for beef production
however, lower optimum levels of N would result in practice when investment
costs per cow are taken into consideration. _ _

With regard to grass conservation the results from the earlier (1980) analysis
would still stand in terms of economic optima. Briefly these are:

a) increasing N from 155 kg to 310 kg per ha was economically justifiable in all

years and above this in most, o
b) increasing P from 22 kg to 44 kg was clearly justified and around 57 kg per

ha gave optimum returns,

c) in the case of K profitable returns were possible up to 224 kg per ha.

These results clearly indicated that insofar as fertiliser/product price ratios

affect the optimum level of fertiliser consumption in both grazing and

conservation situations the position is very little different than in the best years

of the Seventies.



Table 5: Economic Optimum levels of N (Ib/ac) — 1970-1981

for Milk Production
Ratio of Nitrogen Price (p/Ib N) to Milk Prices (p/Ib gall
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
. 38 36 31 27 34 3 31 27 26 .27 32 .3
Economic
ﬁ’ﬂ?)ﬁ?ﬁ' 223 225 231 236 237 226 231 236 237 236 228 230

Source: N (Can 27.5%), Milk — CSO *estimate.

e —

Fertiliser Practices and Farm Management Returns _
The overall level of fertiliser use, as has been frequently demonstrqted: is
disappointingly low, but in the context of the general degree of intensification
of Irish farming is not unexpected. In regard to 1980 we show here the general
picture of grassland utilisation based on the Farm Management Survey.

Table 6: Some Features of Land Use and Fertiliser Practices
on Grassland — All Soils

Stocking

Rate <1.10 1.10-1.25 1.25-1.50 1.50-1.75 1.75-2.00 2.00 + All

Prop. of

grassland 9.2 7.7 14.2 16.2 13.1 39.7 100.0

% N 24.0 16.8 20.2 16.5 9.7 12.8 100.0

% P 156.3 12.4 18.8 17.9 13.2 25 100.0

% K 16.3 13.1 19.6 18.0 12.7 20.3 100.0

Kg N/ac 68.0 56.4 36.9 26.4 19.2 8.4 25.9
o F/Ac 10.3 9.9 8.2 6.8 6.3 3.5 6.2
, K/ac 25.3 241 19.6 15.8 13.7 1.3 14.2

Source: FMS, AFT, 1980.

} As indicated in Table 6, somewhat less than 10 per cent (9.2) of the

grassland of the country is stocked at 1.1 acres per L.U. or better, but
accounts for about 25 per cent of the total N on grassland, as well as about 15
per cent of P and K consumption. At the other end of the spectrum about 40
i per cent of grassland is stocked at 2 acres or worse and accounts for 13, 22
| and 20 per cent of the respective nutrients. (On Soil Class | about 14 per cent
of the grassland area in question is stocked at 1.1 acres or better, while 24 per
cent of this class of land is stocked at 2 acres or worse). Table 6 also outlines
the respective rates of nutrient consumption by stocking rate. The average
rates are 26, 6 and 14 kg per acre respectively for N, P, K, while the
corresponding rates on the most intensively stocked land were 68, 10 and
25 kg respectively.

As far as the difference in farm systems is concerned (not shown), the
respective average rates of consumption in terms of N, P, K in kg per acre
were 50, 8 and 20 for the dairying system and 18, 6 and 14 for drystock
systems. What is quite surprising is perhaps the apparent anomaly between
stocking rates and level of nutrient consumption as manifested in the survey.
In some respects, too little fertiliser may be applied on the highly stocked
farms and too much on the less stocked farms, so there may be scope for




better grassland management on certain farms even with the existing level of
fertiliser consumption, while conversely additional fertiliser might be justified
to improve some aspects of grassland management on the better stocked
farms. Specifially also, questions could be raised about the rate of K

consumption on better stocked farms which seems to be somewhat below
optimum at the present time.

Returns and Intensification

The relationship between fertiliser use and returns has been frequently
demonstrated in the past when overhead costs were but a fraction of what
they are today. Because of the high correlation betwen stocking rate and
fertiliser consumption we will cite two examples here, indicating generally that
success in farming is closely linked to the judicious use of fertiliser. Where
satisfactory results are not achieved it can usually be explained by the failure
of stocking intensity to keep pace with the level of fertiliser used. In Tables 7
and 8 we present the relationship between stocking rate, N use and gross and

net margins for dairying and beef production from the 1980 Farm Management
Survey.

Table 7: Relationship between Certain Variables in Milk Production

Stocking Rate <1.0 -+1.25 —+150 —+175 —2.00 2.0+ All
Gross Margin (£/ac) 232 217 175 182 129 81 148
Net Margins (£/ac) 135 141 115 91 88 53 96
N/ac (Ib) 191 140 97 73 53 28 81

Source: FMS, AFT. 1980.

Table 8: Relationship between Certain Variables in Beef Production

Stocking Rate 1.2 -1.50 =2.0 20+ All
Gross Margin (£/ac) 93 88 66 45 "
Net Margin (£/ac) 25 42 26 22 28
N/ac (Ib) 119 75 a4 21 62

Source: FMS, AFT, 1980.

Quite a number of observations can be made with reference to these Tables,
but only the more salient will be pointed out here. The first covers the
considerable gap in returns between the two enterprises — nothing new there
— but 1980 was not a very profitable year for cattle production to make
matters worse. Even within the cattle enterprise however in that year there
was a correlation between intensity and gross margin, but net margin declined
appreciably at the highest stocking rate. This example indicates the erratic
pattern of returns within the cattle systems and shows their sensitivity to fixed
cost elements and varying prices.

In the dairying example, the returns to intensity are more clearly and
conclusively demonstrated. The gross margin on the best stocked farms was
three times better than on the least stocked and net margin was 2% times



better. The results from this analysis underlines the sensitivity of returns to
overhead costs which increased appreciably on the best farms and therefore
eroded the higher returns which otherwise arise from the process of intensi-
fication. It must not be concluded however, that the increase in returns is due
solely to grassland intensification following on increasing use of fertiliser.
Judicious use of meal feeding has also made a contribution but in the most

highly stocked group a 25 per cent increase in meal feeding did not effect any
increase in milk yields.

Table 9: Intensification and Returns in Dairying

Fertiliser Costs Revenue Margin over
Acres/cow (f£/ac) (E/ac) Repayments (£/ac)
3.0 - 183 79
1.5 18 367 142
1.2 27 458 172
0.9 60 611 205

As a measure of the returns to intensification in dairying, we repeat here an
exercise showing the development in margins as stocking rate increases from
three acres per Livestock Unit (it does exist!) to 0.9 acres per L.U. As
illustrated in Table 9, intensification in the dairy enterprise is still a reasonable
proposition where rational control of current and capital inputs is exercised
and reasonably good vyields are attained. Indeed, the margins in the ‘Margin
over Repayments’ column are not unlike those in Table 7. With the standards
and assumptions used in the exercise diminishing returns per acre were not
encountered, although lower yields or higher unit capital costs with increasing
scale would singly or in combination bring that stage about sooner or later.
This exercise shows also that in the resource sense of being considered a
substitute for land the use of fertiliser can release land for other purposes at a
cost of between £18 and £73 per acre. Fertiliser use is thus an inexpensive way
of effectively increasing farm size and either in the context of current conacre
costs and especially land prices, it is a very worthwhile proposition indeed.

While on the subject of the value of fertiliser, let us briefly mention its inter-
relationship with concentrate feed insofar as it is an indirect substitute for the
latter. At a meeting of this Association, Boyle and | demonstrated that from
survey data and with constant levels of N and increasing levels of P and K
forage was being substituted for meals. However, it was also evident that
cutting back on P and K even with a small increase in N reduced the level of
milk output per unit area. With regard to the relative values of concentrate and
forage suffice it to repeat that numerous studies have shown that the cost of
concentrate is about double that of forage, but this advantage is offtimes
eroded because of the poor quality of the latter.



Concluding Remarks 3 _ _ _
We have shown in this contribution that the specific price relationship as

between fertiliser and farm products in general is little different now than a
decade ago and in certain instances the relationship is now more favourable. It
has also been pointed out that the increase in fertiliser costs in recent years
has been less than in any of the significant inputs comprising the agricultural
input price index. The pattern of change therefore in prices does not cast
fertiliser in an unfavourable light either with respect to the trend in input costs
or farm product prices. Additionally, in the context of the role of fertiliser in
beef, milk and forage production, the attainment of the optimum level of
fertiliser input has been thwarted by the rapid upsurge in overhead costs
arising from the escalating cost of complementary fixed inputs and the cost of
capital.

In consequence of this and other factors there is a considerable
understocking of Irish farms as manifested in the fact that about 40 per cent of
the grassland area is stocked at 2 acres per livestock unit or worse. In practice,
however there is a high positive correlation between fertiliser use, stocking
rate and margins for grassland products and intensification in the dairy
enterprise in particular, is still a reasonable proposition where cost control and
average standards of performance are attained. Furthermore, the cost of
concentrate is about double that of the real cost of forage, especially where
the latter is of good quality.

In general terms, as far as the demand for fertiliser is concerned the worst is
probably over, having experienced the pincers effects of falling real incomes
and livestock numbers which effectively reduced the national stocking rate.
The decline in farm incomes has hopefully ceased and the capital and other
aids recently and currently being introduced should alleviate somewhat the
current financial problems of the industry. These factors, as we have
mentioned, have been major impediments to a more rational pattern of
fertiliser consumption. Additionally, the downward trend in cattle numbers
and the breeding herd in particular has almost certainly ceased and a moderate
expansion is now in store.

Nevertheless, there is enormous leeway to be made up in the agricultural
economy, but most of all in the grassland sector. Unfortunately, the transfer
of proven grassland technology to a wider spectrum of farms is obviously a
much more complex task than has been hitherto admitted. There is no doubt
that a new emphasis must be placed once more on enhancing the productivity
of our grasslands and fertiliser must play a central role in this development. In
general, given the current state of the national and international economy
there is not longer any alternative to increasing productivity if employment and
living standards are to be maintained. Efficiency, so often the cliche of the
past must be the dictate of the future.
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