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The Agricultural Institute, Moorepark, Fermoy, Co. Cork

Introduction
The profits from dairy farming depend upon
(1) the level of production
(2) the costs of production
(3) the price received for the product

While prices and costs are largely outside the control of the individual
farmer, the level of production is mainly under his control. In dairy farming the
level of production is determined by milk yield per cow and the number of
cows on the farm, i.e. the stocking rate. Table 1 shows the effect of stocking
rate and milk yield on the amount of milk sold off a 50 acre free-draining dairy
farm. Milk delivery can range from 13,000 gallons at lowest level of
intensification to 40,000 gallons at the highest. To achieve the higher level of
production a systematic and planned approach to fertiliser use and grassland
management is essential. This paper outlines some of the technical and

financial considerations in fertiliser use for intensive dairying, with particular
emphasis on nitrogen use.

Table 1: Milk delivery from 50 acre dairy farm (free draining land)
Stocking Rate (Acres/LU*)

Average milk yield

per cow (gallons) 2.0 1.5 1.0
650 13,650 17,550 27,300
750 15,790 20,250 31,500
850 17,850 22,950 ' 35,700
950 19,950 25,650 39,900
Total L.U.s* 25 33 50
No. of cows 21 27 42
No. of R.U.s** 4 (] 8
Calves to sell 15 18 30
Culls to sell 4 6 8
*L.U. Livestock Unit

**R.U. = Replacement Unit

Basic soil fertility

The basic soil phosphorus (P), potash (K) and lime status
if good grass yields are to be achieved. If the farmer is in dou
fertility he should have a soil test carried out.

Basic dressings of phosphorus (P) and potassium (K) can be applied
anytime during the September/December period depending on soil
conditions. If soil tests indicate a reasonable level of fertility (>4 ppm,
P, >75 ppm K), a maintenance dressing of 1.5 to 2 bags 0 : 10 : 20/acre is

adequate for grazing. Silage areas should receive 3 to 4 bags 0 : 7 : 30/acre
depending on whether one or two cuts are being taken.

must be adequate
bt concerning soil



These recommendations assume that all slurry is returned to the farm in
autumn and where possible the conservation area is rotated around the farm
so that the whole area is cut over a two-year period. This is not possible on
many farms and the same areas are subjected to silage cuts year after yeare.qg.
the drier areas of wet farms and the more distant parts of fragmented
holdings. On such farms a succession of heavy silage cuts can deplete soil
fertility and the above recommendations may not be adequate. On these farms
soil fertility on the cutting area should be monitored and basic fertiliser levels
increased if necessary.

Nitrogen use

Nitrogen use and stocking rate must be considered together. Table 2 shows
that as stocking rate increases nitrogen use also increases. At low stocking
rates the priority use of nitrogen is for the conservation area since at low
stocking rates an adequate grass supply will be available for grazing from a
grass/clover pasture. However, even at low stocking rates some nitrogen may
be necessary to provide early grazing for the dairy herd.

Table 2: The effect of intensification on nitrogen use and silage programme

Stocking Total N N use on N use on
rates use Silage Acres silage grazing
(acres/LU) (lbs/acre) cuts cut (cwt CAN/ac) (cwt CAN/ac)
2.0 45 One 15.5 3% 1 on half farm
1.5 90 One 20.0 3% 1% on whole farm
1.0 240 Two 2.5+ See Table 3 See Table 3
17.5

As stocking rate is increased N application becomes necessary over the
whole farm. Spring N application should be made as soon as ground
conditions permit spreading. The first application should be 30 to 50 Ib N/acre
depending on when grazing can begin; later turnout (late March/early April)
would justify the higher levels. A nitrogen input for the whole season of
240 Ibs/acre will support a stocking rate of 1 L.U./acre. Our normal policy is to
apply most of the N before the end of June; the routine is summarised in Table
3. The rationale underlying this approach is: (a) to exploit the most favourable
seasonal growth conditions, (b) to have a reasonable supply of grass at a vital
stage for spring-calving cows, and (c) to buffer the ‘pressure period’ in late
April/early May after the conservation area has been withdrawn from grazing

in early April.



Table 3: Nitrogen application routine (bags 27.5% CAN/acre) to support
1 LU/acre

Farm Area

Grazing 55% 35% 10%
Cycle  Date (Grazed only) (Cut Twice) (Cut Once)
N Mid-late January
¥ Early-late March
Late March-mid April
Mid April-early May
Early-late May
Late May-mid June
Mid June-early July
Early-late July
Late July-mid August
Mid August-early September
Early-late September — — =
TOTAL

|
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Stocking rate

The impact of stocking rate on milk delivery has been shown in Table 1. A
stocking rate of 1 acre/LU is possible on much of the land devoted to dairying
in Ireland. Nationally current stocking rates are lower than 1.75 acres/LU so
there is considerable room for intensification. While the higher stocked
systems have higher output, costs are also higher. In Table 4 costs are
estimated at different levels of intensification for a 50 acre free-draining farm.

Table 4: Estimated costs at different levels of intensifiction (£)

Costs £ % Total Farm Costs

2.0 1.5 1.0 2.0 1.5 1.0
ac/LU ac/LU ac/LU  ac/LU ac/LU ac/LU

Variable Costs

Nitrogen 356 675 2081 3.9 6.3 13.7
P and K 528 685 855 5.8 6.4 5.6
Lime 180 180 180 2.0 1.7 1.2
Concentrate* 1896 2556 3792 20.8 23.7 25.0
Silage making 855 1141 2166 8.7 10.6 14.3
Vet, Med, A.l. 350 462 700 3.8 4.3 4.6
Other 850 850 850 9.3 7.9 5.6
Sub-Total 5045 6549 10624 55.5 60.7 70.0
Fixed Costs
Car 1220 1220 1220 13.4 1.3 8.0
ESB 294 378 588 3.2 3.5 3.9
Machinery operation and
depreciation 1747 1847 1947 19.2 171 12.8
General maintenance 690 690 690 7.6 6.4 4.5
Sub-Total 4051 4235 4545 44.5 39.7 30.0
Total Costs 9096 10784 156169 100.0 100.0 100.0

*8 cwt/cow: £138/RU



Increasing stocking rate from 2.0 to 1.0 acres/LU doubles direct costs. The
biggest expenditure increases are in nitrogen, concentrates and silage making.
Nitrogen expenditure rises from 4 to 14% of total farm costs. It is of interest
that expenditure on P, K and Lime at all levels of intensity remains relatively
low at 7-8% of total costs. In difficult financial situations many farmers
consider cutting back on basic fertiliser use in order to cut costs. It is obvious
that such a policy can have only a marginal effect on total farm costs.
However it could have a disproportionate effect on grassland productivity by
inhibiting responses to nitrogen, lowering silage yields and leading to an
overall drop in output from the farm.

There is reasonably good agreement between the cost estimates in Table 4
for the 1.5 acres/LU group and the 1980 Farm Management Survey results for
the ““Mainly Dairying System’’ on “All Farms - Ireland”’, where average farm
size was 52 adjusted acres and stocking rate was 1.7 forage acres/LU.
Agreement was particularly good on the proportions of total costs spent on
concentrates and fertiliser and on the ratio of fixed to variable costs.

Returns for each level of intensity were calculated at projected 1982 prices
of 66p/gallon for milk, calf price of £90, and cull cow price of £350. Net
margins are shown in Table 5. Net margin is defined in this context as the
surplus cash remaining after deduction of variable and fixed costs. It must

provide the farmers income, pay hired labour (if any) and meet working capital
and borrowing commitments.

Table 5: Net margin (£) at different levels of intensification

Gallons/cow 2.0 ac/LU 1.5 ac/LU 1.0 ac/LU
650 2999 4951 9021
750 4217 6517 11457
850 5435 8083 13893
950 6653 9649 16329
Overall N use
(Ib/ac) 47 89 248

The estimates show that dairy farming can provide a high income on a
medium sized holding where an intensive system is operated. The figures also
demonstrate the difficulty in generating income to finance expansion at low
stocking rates where potential exists. Increasing stocking rate from 2.0 ac/LU
to 1.0 ac/LU involves doubling of livestock numbers and this in turn requires
increased investment in housing, yarding and other facilities. Current high
interest rates make such investment difficult to service, particularly where
herd milk yields are low and there is no surplus cash after living expenses have
been met. Therefore while there are high direct costs associated with intensive
systems these costs are not a major problem relativg to the d.ifficulty of
financing the capital inputs associated with intensification. The h_|gh returns
from an intensive system will more than adequately cover the direct costs.
What is less certain is whether they can cover the capital costs associated with
intensification since there is great variation from farm to farm in the costs
incurred. These range from very moderate expenditure on some farms to
excessively expensive and complex structures on other farms.



Economics of nitrogen use

Since increased nitrogen use is the pathway to intensification the more
detailed financial aspects of nitrogen use must be examined. Five factors
influence the economics of nitrogen use: —

1. The technical response to nitrogen in terms of grass dry matter (DM)
The cost of nitrogen

2.

3. The cost per Ib. of grass DM produced: this is the product of 1 and 2
4. The cost of alternative energy sources
5.

The ability of the farmer to use the extra grass dry matter produced to
increase milk and livestock output

In Table 6 the cost of producing an additional Ib of grass dry matter is shown
at different nitrogen response levels and different nitrogen costs; urea is
costed at 15p/Ib of elemental N and CAN at 20p/Ib of elemental N. A
combination of high response and low N cost gives additional grass dry matter

at the cheapest cost, and conversely high N price and low response give
expensive dry matter as grass.

Table 6: Effect of response and N cost on cost of dry matter
Lb grass DM per Ib N

1 2 3 4 5 10 15 20

Cost of N (p/Ib) Cost of grass DM (p/Ib)
" 11.00 5.50 3.66 2.75 2.20 1.10 0.73 0.55
13 13.00 6,50 4.33 3:20 2.60 1.30 0.87 0.65
Urea 15 15.00 7.50 5.00 3.75 3.00 1.50 1.00 0.75
17 17.00 8.50 5.66 4.25 3.40 1.70 1.13 0.85
19 19.00 9.50 6.33 4.75 3.80 1.90 1.27 0.95
CAN 20 20.00 10.00 6.66 5.00 4.00 2.00 1.33 1.00
21 21.00 10.50 7.00 5.25 4.20 2.10 1.40 1.05

In Table 7 feedstuff costs in £/tonne and pence/lb DM are shown. Also
calculated in Table 7 is the lowest acceptable response rate to CAN and Urea
which will produce grass dry matter at a cost equal to that at which an
alternative energy source can be purchased. Below this response level using
nitrogen to produce extra grass DM is not competitive with purchased energy
sources. If barley is taken as the most consistently available cheaper energy

source then the lowest acceptable response to CAN is 2.9 Ib DM/Ib N; the
equivalent response for urea is 2.2 Ib DM/Ib N.

Table 7: Feedstuff costs

Competitive N Response

_Eftonne _ Pence/_!b_p_!\_fl 7CANQ?OQ/7Ib L_J_reg @ 15p/Ib
Dairy ration (16% CP) 160 8.36 2.39 1.79

Beet pulp 115 5.81 3.44 2.58
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to know what the technical responses to

It becomes important, therefore, .
g the grass growing season and from one

nitrogen are at different times durin
season to another.

Nitrogen for early grass _
A comparison of turnout dates at Moorepark during the years 1971 to 1976

inclusive provides data on the responses to nitrogen during the first half of the
growing season (McFeely and McCarthy, 1982). Average values for the 6
years of the trial are shown in Table 8. First N application took place in late
January at the rate of 40 Ibs N/acre; first grazing took place in early March and
at 21 day intervals after this; 40 Ibs N were applied after each grazing.

Table 8: Grass DM production from January to June. Lb DM/ac
(mean 1971-76)

N DM Production Lb DM/ Range in COSF/'b D,M_
app_l_ied__ Gr_qzed _ No N40 Ib N DM response CAN 7 _U_r_;—a_a_
late Jan early March 590 800 5.3 1.6-11.5 3.77 2.83

garly March late March 190 350 4.0 1.6- 6.4 5.00 3.75
late March mid April 550 1140 14.8 7.1 -26.2 1.35 1.01
mid April early May 930 1430 12.5 48-17.8 1.60 1.20
early May mid June 2440 3570 14.1 2.4-26.0 1.42 1.06

Early in the season (late January to early March) the six year average
response to N was 5.3 b DM/Ib N. Over the six year period the range in
response was wide. The lowest response was 1.6 1b DM/Ib N in 1974; in all
other years the response was greater than 4.0 Ib DM/Ib N. During the period
after the first grazing (early to late March) the six year average response was
slightly lower at 4.0 b DM/Ib N. The lowest response was 1.6 Ib DM/Ib N in
1973: in all other years the response was greater than 3.0 Ib DM/Ib N. The
response improved considerably during the subsequent periods and on
average exceeded 10 Ib DM/Ib N; years in which the response was below 10 |b
DM/Ib N were rare.

The cost of producing dry matter as early grass depends on whether urea or
CAN is used. If urea is used the cost, on average, will be 2.8 and 3.8 p/Ib DM
for the pre-grazing and first grazing periods respectively; this is approximately
50% cheaper than buying dry matter as barley. Later in the season, because of
better responses to N, the cost drops to approximately 1p/Ib DM.

Cumulative grass yields are shown in Table 9. The figures for early March
are the amounts of grass on offer-at this time: on average this was 40% more
where nitrogen was used. Subsequent figures are the cumulative yield. By
mid-June nitrogen use had increased yield by 55% . Of equal importance from
the viewpoint of a spring calving dairy herd is that N use advanced the date at
which any given yield of grass was attained by approximately three weeks. For
example, 800 |Ib DM/acre was produced on the nitrogen system by early
March, but this yield was not attained until late March where no nitrogen was

used.



Table 9: Cumulative grass yields, Ib DM/ac (Mean 1971-75)

No N40
early March 590 800
late March 780 1150
mid April 1330 2290
early May 2260 3720
late May 3480 5230
mid June 4700 7290

An early start to grazing has definite advantages for a spring calving dairy
herd. These are:

(1) Milk production can be stimulated since the freshly-calved cow has access
to a highly digestible feed. On average the dry matter digestibility (DMD) of
silages made on lIrish farms is approximately 656% whereas early spring
grass can have a DMD of over 80%. A change from the average quality
silage to spring grass could increase milk yield per cow by % gallon/day

(2) Concentrate can be reduced sooner thereby saving in costs

(3) Work load is reduced. Cows are cleaner and easier. The amount of yard
scraping and silage pit maintenance is reduced since less cows are yarded

(4) There can be a reduction in animal diseases such as lameness and mastitis

Two important factors will dictate how soon grazing can begin.

(1) There must be sufficient grass to at least maintain current milk yields. This
is not a problem with later calving herds since only 30-40% of the herd may
be in milk at turnout. However, herds with early and compact calving can
have 90% of the cows in milk at turnout and this creates a big demand for
grass. In these situations turnout will represent a gradual introduction to
grazing by day and a return to silage by night. Concentrate feeding wiill
continue at recommended indoor rates for 1 to 2 weeks after turnout and
be phased out over a further 1 to 2 week period. This decision must be
related to grass supply and grazing pressure.

(2) No pasture damage must result which will reduce regrowth and therefore
total pasture production.

The effect of date of first grazing on total grass production was examined in
a trial at Moorepark. While there were obviously big differences in the amount
of grass available at first grazing there was firm evidence that early grazing did
not have a significantly adverse effect on total grass growth during the critical
early season period. The effect of time of initial spring grazing on total milk
production was also evaluated. A systems comparison of three groups of
cows turned out to pasture on March 1, March 15 and March 29 was begun in
1975.

In general, differences in milk yields per cow between the early and late
turnout groups were marginal. The small differences which were evident were
in favour of early turnout rather than against it. Output per acre was high
during the course of the trial and was consistently in the 800-900 gallons per
acre range. Pasture dry matter production was recorded; time of turnout did
not greatly affect total dry matter production.



Autumn nitrogen ) e o

Just as nitrogen can be used to advance the grazing season in spring it can
also be used to extend it in the autumn. Late season nitrogen applications
were examined at Moorepark (Table 10). Dry matter responses were equal to
or better than response early in the season and were well within the range
calculated as being worthwhile relative to other energy sources.

_ Table 10: Response to autumn nitrogen” (Ib DM/ac)
N applied late August, harvested N applied mid September, harvested
mid September early October
No N30 Lb DM/Ib N No N30 Lb DM/Ib N
1977 497 796 9.9 324 577 8.4
1978 1075 1265 6.3 472 680 6.9
1979 741 1165 14.1 165 485 10.7
Average 77 1075 10.1 77”320 _ 581 8.7

*30 Ib N/acre

The important point in relation to late season nitrogen use is that the
increased dry matter is profitably utilised. If production potential is sufficiently
large this should not be a problem. For example, a spring calving herd
(February mean calving date) stocked at one L.U. per acre with 1000 gallon
per cow yield potential could have a daily milk yield of 3.5 gallons per cow at
the end of July; if the average weekly decline in yield is 2.5% milk production
during August and September will be 2.5 to 3 gallons per cow per day. A herd
with this potential will benefit from extra grass dry matter during these
months.

Many dairy herds in Ireland have late mean calving dates (e.g. early April).
This means that milk yield potential is still high when the autumn months are
reached. Yet this potential is lost because of inadequate grass at this time of
year and lactation is prematurely terminated. In these situations late season
nitrogen use could be expected to give an economic return and permit these
herds to realise more of their true milk yield potential.

Higher nitrogen levels

While it is essential to examine the grass production responses to nitrogen
the production of grass is not an end in itself. For a dairy farmer the ultimate
test is the ability of the additional grass dry matter produced by nitrogen to
increase milk production and thereby improve farm profitability. Early grazing
studies at Moorepark and its associated field stations explained the
relationship between nitrogenous fertiliser use, stocking rate and animal
production. Results from this research indicated that an overall nitrogen level
of 240 Ib/acre could support stocking rates as high as 0.8 acres per Livestock
Unit (L.U.) on free draining land; stocking rates on wet land at the same
nitrogen input were approximately 20% less. Many grass cutting experiments
on temperate grassland showed dry matter (DM) responses to nitrogen levels
in excess of 580 Ib/acre. However, information on animal production
responses to very high nitrogen levels was scarce. Against this background



and in view of a favourable milk/nitrogen price ratio a trial was designed in
1978 to evalute the milk production response to higher nitrogen levels. The
objectives of the research programme were:

(a) to measure the milk production and stock-carrying capacity responses to
nitrogen levels in excess of 240 Ib/acre

(b) to measure the effect of higher nitrogen levels on herbage dry matter
production for grazing and for conservation

An important feature of the trial was that it would use a herd of high milk
yield potential and be conducted on a systems basis. In systems or “‘total
season” trials the animals are allocated to their groups and these groups are
held intact for the duration of the trial; the only new animals introduced to
each group are the normal complement of replacements each year. Each
group or herd is allocated a farmlet and, with the exception of purchased
concentrate, must subsist on the grazing and silage produced from this
farmlet. Management of groups is identical except for the experimental treat-
ments, in this case nitrogen and stocking rates. The objective is to simulate as
closely as possible the conditions of a normal commerical herd. In this trial two

nitrogen levels (as 27 % CAN) were contrasted at high and low stocking rates.
The treatments were as follows:

Group A: Standard N, 240 Ib/ac stocked at 1.0 acres/LU
Group B: Standard N, 240 Ib/ac stocked at 0.8 ac/LU
Group C: High N, 440 Ib/ac stocked at 0.9 ac/LU

Group D: High N, 440 Ib/ac stocked at 0.72 ac/LU

Milk yield

High milk yields were achieved by the experiemental groups in all three
years of the trial (Table 11). In 1980 the yields for the low stocked and high
stocked groups were in excess of 1100 gallons and 1000 gallons per cow
respectively. The depression in cow yields with increasing stocking rate is in
agreement with previous Moorepark experiments. The advantage of high
stocking rate is that, despite a reduction in yield per cow, total milk output is
improved; this is apparent from milk output per acre figures in Table 11. At
both nitrogen levels higher stocking rate reduced yield per cow by 3-5% and
increased output per acre by 19-20% in 1978 and 1979. Stocking rate

depression was greater in 1980 at 8-9% per cow and output per acre was
increased by 13-15%.

Table 11: Milk yield per cow and per acre

Standard N (240 Ib/ac) High N (440 Ib/ac)
Group A Group B Group C Group D
(1.0 ac/LU)___ (0.8 ac/LU) (0.9 ac/LU) (0.72 _gg[l:U)

Gallons/cow

1978 958 911 904 872

1979 960 918 932 898

1980 1105 1004 1119 1030
Gallons/acre

1978 958 1139 1004 1211

1979 960 1148 1036 1248

1980 1105 1255 1244 1431




Over the three years of the trial the response to the higher nitrogen input
was poor in terms of increased milk production. To claim a response the milk
yield per cow from the high nitrogen groups, C and D, should be equal to or
greater than the yield per cow from the standard nitrogen groups at equivalent
stock densities, i.e. Groups A and B respectively. This did not happen in 1978
or 1979 but in 1980 there was a modest response to extra nitrogen. The
response was greatest at the higher stocking rate (Group D versus Group B).
This is in line with a previous experimental result; response to nitrogen is
usually related to intensity of stocking.

Milk output per acre was high for all groups and in general exceeded 1000
gallons/acre. In 1980 a milk output of 1430 gallons/acre was attained by
Group D. High nitrogen use at the lower stocking rate of 0.9 acres/LU (Group
C) was wasteful in 1978 and 1979 since a greater output per acre was achieved
by the standard nitrogen group stocked at 0.8 acres/LU (Group B). A
comparison of these two groups in 1980 is interesting; milk output per acre
was similar for both. However, this was achieved by two very different
pathways. Group B was a high stocked, medium nitrogen system where grass
was rationed: average vyield per cow was depressed by 9% relative to Group A.
Group C had a more lenient stocking rate, high nitrogen input and grass was
more or less ad libitum; average yield per cow was actually increased relative
to Group A, even though stocking rate was 10% higher. The financial returns
from these two systems will be contrasted later.

Grass production

The higher nitrogen level increased herbage dry matter (DM) production for
grazing in all years (Table 12). Averaged over the three years of the trial the
response was an extra 1400 Ib DM/ac, an increase of 11%; this represents a
response rate of 7 Ib additional DM per additional Ib of nitrogen.

Table 12: Herbage dry matter (DM) production (Ib/ac)

St_andard N (gfIOA_Ib/_agl B Hig_h N_ (4140 _It_)/ac)

Group A Group B Group C Group D
(1.0 ac/LU) (0.8 ac/LU) (0.9 ac/LU) (0.72 ac/LU)
1978 11,590 10,965 13,970 12,045
1979 13,830 10,925 14,740 11,970
1980 14,030 12,850 15,195 14,655
Average 13,150 11,580 14,635 12,890

The nitrogen application schedules for the exclusively grazed areas of the
standard and high nitrogen farmlets are shown in Table 13. Much of the
additional nitrogen was applied early in the grazing season and the DM
response to this was poor. Good responses were achieved during the period
June to mid-September. This is the period when nitrogen applications are
omitted under the standard nitrogen use programme.



Table 13: Nitrogen input pattern (Ib/ac)

Standard N Intermediate N High N
Mid January 30 45 60
Early - late March 30 30 45
Late March - mid April 30 45 60
Mid April - early May 30 45 60
Early - late May 30 45 30
Late May - mid June 30 30
Mid June - early July 30 30 30
Early - late JUI\/ . 30 30
Late July - mid August 30 30 30
Mid August - early September - 30 30
Early - late September = 30

A depression in grass dry matter production associated with increased
stocking rate was recorded in all years. This has been noted in previous

experiments. Depending on the season and treatment the depression ranged
from as little as 4% to as much as 21%.

Silage yields

First and second cut silage yields were not improved by higher nitrogen
inputs (Table 14); these results were consistent for the three years of the trial.
With the exception of 1979 the silage area was subjected to two light grazings
before closing. Nitrogen was applied in mid-January for the first grazing and
from early in late March for the second grazing. The target was to have the last
silage paddock closed and nitrogen applied by April 10th; this was achieved in
all years. Total nitrogen use on the silage area up to and including the second

cut is shown in Table 14. Even though the high nitrogen areas received an
additional 105 Ib/ac this did not improve yields.

Table 14: Silage yields (average 1978-80) and nitrogen use

‘Standard N (240 Ib/ac) High N (440 Ib/ac)
Group A Group B Group C Group D
- - B __£1.0 gﬁc/LL_J)_ (0.8 ac/LU) (0.9 ac/LU) (0.72 ac/ LLJ_)
Silage Yield
flb DM/ac)
1st cut 5140 5341 5024 5269
2nd cut 4095 4083 4346 4149
Total 9235 9424 9370 9418
N Use (Ib/ac)
Pre Closing 60 60 105 105
1st Cut 105 105 135 135
2nd Cut 90 90 120 120
Total 255 255 360 360

Intermediate nitrogen levels

The nitrogen trial was modified in 1981. The objective was to increase
output per cow at the higher stocking rates by reducing the stocking rate
depression experienced as stock density increases from 1.0 to 0.8 acres/LU. It
was hoped to achieve this with a lower input of nitrogen than 400 Ibs/acre.



The application schedule of the intermediate N is shown in Table 13. The
nitrogen levels compared and results for 1981 are shown in Table 15. Even
though yields were lower in 1981 the overall trends for groups A, B and D were
similar to the 1980 results. Overall the stocking rate depression in yield per cow
going from 1.0 to 0.8 ac/LU was 9% the depression was most severe in the
second half of the season at 14.9%. The intermediate N level at 0.8 ac/LU
reduced the overall stocking rate depression to 4.9%; the greatest effect was
in the latter half of the season where the depression was only 3.7% relative to
14.9% for the standard N group at the same stocking rate. The additional N
use towards the end of the season helped to increase yield/cow in late
lactation by 39 gallons.

Increased stocking rate gave higher output per acre; at the standard N use
level output/ac at 0.8 ac/LU was increased by 13.8% v. 1.0 ac/LU. At the 350
Ib N/ac level, because of the lower stocking rate depression in yield/cow, it
was increased by 19.3%. There was also a response to the highest nitrogen
level: yield/cow in the D group was marginally higher than yield/cow in the B
group The combination of good yields per cow and much higher stocking
rate meant that output per acre for the D group was 28% greater than
output/acre at 1.0 ac/LU.

As in other years the extra nitrogen had no effect on silage yields.

Table 15: Intermediate nitrogen level 1981

Group I A B c b
Stocking rate (ac/LU) 1.0 0.8 0.8 0.72
N level (Ib/ac) 240 240 350 440
Gallons/cow: —
Calving to end June 709 666 673 654
July to drying off 350 298 337 322
Total 1059 964 1010 976
Stocking rate depression
relative to Group A %
Calving to end June — 6.1 5.1 7.8
July to drying off — 14.9 3.7 8.0
Overall — 9.0 4.6 7.8
Gallons/acre 1059 1205 1263 1356
Increased output/ac relative to A .
Group A — 13.8% 19.3% 28.0%

Financial returns

The final test of any farming system is its ability to produce profit. An
attempt was made to measure results from the 1978-81 nitrogen experiments
by this yardstick. The costings for a 50 acre free-draining farm have been
shown in Table 4. These were used in conjunction with the actual feed and
fertiliser inputs and milk output figures to calculate net margins for the
different nitrogen systems. The results are shown in Table 16 with net margin
for the system using 240 Ibs N at 1 ac/LU (Group A) indexed at 100; 1982
prices and costs were used in calculating the results for all years.



Table 16: Relative net margins for nitrogen systems 1978-81

—

Net Margin 1981
Stocking '
rate Lb Total 3 year Stocking N Net.
Group (ac/LU) N/ac LU 1978 1979 1980 mean rate level margin
A 1.0 240 50 100 100 100 100 1.0 240 :(1173
B 0.8 240 62 126 128 116 123 0.8 240 =
C 09 440 55 92 98 106 99 0.8 350 "
D 0.7 440 69 126 132 131 130 0.7 440 1

The costings show that the C group (high N, low SR) had the lowest
margins in 1978 and 1979; in 1980 margins were 6% greater than the A groups
(standard N, low SR) but were lower than the B group (standard N, high SR).
Averaged over the 3 years the high N, low stocked system did not increase
margins.

Margin from the B group (standard N, high SR) was substantially higher
than the A group margin in all four years; on average it was greater by 21%.
Margin from the D group (high N, high SR) was also consistently high. The
financial performance of this group must be contrasted with the B group. It
was similar in 1978, marginally higher in 1979 and substantially higher in 1980
and 1981. Averaged over the four years the relative performance was 129.6 for
D versus 121.3 for B.

The 1981 figures show that using the intermediate N level to support per
cow yield at 0.8 ac/LU resulted in a 3% increase in net margin. An important
point must be considered in relation to this. To obtain the increases in net
margin shown for the B and D groups involves investment in additional stock
and facilities. The livestock numbers at each level of intensification are shown
in Table 16. The 3% additional net margin was obtained with no additional
investment in livestock or facilities. Research is necessary to clarify the role of

additional nitrogen in increasing milk output, and thereby margins, without
the necessity for increased investment in stock and facilities.

Grazing and silage costs

The information from the nitrogen trial provides an opportunity to estimate
the cost of producing dry matter as grazing and as silage. In Table 17 the costs
of producing dry matter for grazing under the high and low nitrogen system is
estimated. A proportion of the fixed costs of the farm are charged against the
grassland area. The yield figures are the average for 1978-80 for the different
treatments. The direct cost of producing grass DM under the standard N

system is 0.41 p/Ib DM; fixed charges raise this to 0.81 p/Ib DM. The cost
under the high N system is almost 30% higher.

Table 18 shows the costs of 1st and 2nd cut silage.



Low Nitrogen High Nirogen

Stocking rate 1.0 ac/LU 0.9 ac/LU
N use (bags 27 %% CAN) 7 147%
Lb DM/acre 13150 14635
Fertiliser Costs (f/ac)
Nitrogen 42.00 87.00
P+ K 9.75 9.75
Lime 1.80 1.80
Sub-total 53.55 98.55
Fixed cost charge 52.71 52.71
Total 106.26 151.26
Cost/Ib DM (pence)
Fertiliser costs 0.41 0.67
Fixed charge 0.40 0.36
Total 0.81 1.03

Table 18: Silage costs (f/acre)

Cut 1 Cut 2 -

Fertiliser Costs

N 21.00 18.00

P+ K 19.50 13.00

Lime 1.80 —

Sub-total 42.30 31.00
Harvesting Costs

Contractor 40.00 40.00

Acid 14.30 11.15

Covering - 4.17 3.26

Sub-total 58.47 54.41
Fixed charge 16.49 16.49
Grand Total 117.26 101.90
Yield (Ib DM/ac) 5,240 4,090
Fertiliser 0.81 0.76
Harvesting 1.12 1.33
Fixed charge 0.31 0.40
Total 2.24 2.49

The yield figures are 3 year means. Silage harvesting costs add considerably
to cost per Ib DM and are actually greater than the fertiliser costs. In Table 19
the costs of DM as grazing, silage and concentrates are compared. This shows
that moderate inputs of fertilisers can provide cheap feed in the form of grass
and silage on dairy farms.

Table 19: Feed costs (pence/lb DM)

Direct Costs Direc_t apgi_ l_:i_xed Eosts _
Grass 0.41 0.81
Silage Cut 1 1.93 2.24
.. Cut2 2.12 2.49

Dairy ration (16% CP) 8.36 8.36




