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Trends and Outlook in EU and World Cereal Markets

Gerald Mason
Senior Economist
HGCA, UK

SUMMARY

Changes in EU agricultural policy, re-emergence of FSU producers and currency have all
been well documented as important factors bringing the EU into line with world markets.
Coincidentally, this process has happened at the same time as a major natural check on
production in North America and the Southern Hemisphere this season. This paper explores
why EU grain prices seem not to have benefited from the check this season. It also goes on to
highlight the key issues that could drive wheat and barley markets in the 2003/04 season. In
particular, it highlights how, with low world wheat and feedgrain stocks, prices next season
will be particularly dependent on weather in major producing regions in coming months.

SO WORLD MARKETS ARE HERE TO STAY?

After a period of adjustment and transition over the last three years, world market prices now
clearly drive EU cereal prices. Lower EU intervention support prices, together with a
relatively weak Euro versus the dollar (albeit stronger recently), mean that daily movements
in world prices are now impacting on EU prices. Notwithstanding a major appreciation in the
value of the Euro, or a sharp drop in world dollar prices of grain, it is difficult to envisage a
scenario where this will not continue to be the case.

BUT WHAT IS THE WORLD PRICE?

It is certainly fair to ask how the world market price is now denominated. Previously, US
prices drove world wheat markets whilst EU prices often drove world barley prices. The
emergence of the Ukraine and Russia as major exporters in the last two seasons has, however,
fragmented the world market. At present, US prices are well above other origins driven by
tight supply. Meanwhile, FSU prices remain at a discount to almost all other origins of grain
due to high supply.



Defining world price thus now depends on the exact quality of grain you are discussing. Once
established, probably the best definition of world price in the future will be “that which is
most competitive at any point in time with other grains of the same quality”. The world price
could possibly vary between supplier not just by season, but even within season.

WHAT IS HAPPENING IN THE MARKET AT THE MOMENT?

2002/03 is certainly the most interesting situation since the major rally in the mid-90s and
probably since the major upheavals in world grain markets in the mid-70s. Most commercial
people making decisions in the grain market agree that it is very difficult to call price
direction this season. A combination of weather, political and currency issues — all
unpredictable — are the key reasons why.

Weather issues have featured in North America and the Southern Hemisphere, sharply
reducing supply of quality wheat, barley and oats. In contrast, EU and FSU harvests have
been very good.

Politics continues to present uncertainty in the EU market in particular. A clear political will
to reform the system that provides protection for EU grain markets against non-EU imports
has been present since the end of 2001/02. The practicalities of when and how any new
system will actually impact on EU markets are only likely to be seen in coming months.

And the recent weakness of the dollar against the euro, after a period of relative stability, is a
reminder that currency markets can be unpredictable and important for EU grain prices
competing in world dollar-denominated markets.

Tell Us More About the World Wheat Market in 2002/03

The world wheat market is split very clearly into two this season. Supplies of high quality
wheat in North America and Australia have been hit by low initial plantings followed by a
prolonged drought. Compounding the problems has been wet weather in Canada during
harvest, harming quality. This has lead to a sharp rise in quality wheat prices. They rose
around $80 per tonne between July and November, before falling back a little recently.

In contrast, supplies of soft wheat and feed wheat are much more plentiful. The EU soft wheat
harvest is up 10M tonnes on last season, and both the Ukraine and Russia have had a second
very good harvest. At this end of the market, prices have risen by a modest $10 to $20 per
tonne since July.



Compounding the uncertainty in the EU has been the proposal to change the import duty
system to offer more protection from FSU imports. Ukranian and Russian feed wheat have
been imported in big volumes, often at prices as low as $90 to $100 delivered to southern-EU
consumers. This has lead to import licences for wheat rising to a dramatic 8.9M tonnes in the
first six months of the season, compared to a normal 1.2M tonnes at this point in previous
years. The new TRQ system limits low and medium quality wheat imports to around 3M
tonnes per year. However, its full impact may not be seen until March 2003 onwards as many
of the import licences granted under the old system are still valid in the first 6 weeks of 2003.

The US corn crop also looks set not to provide the possible relief from low FSU prices that it
could have, Drought in many parts of the US corn belt has reduced crop size to 229M tonnes,
versus a normal 250M. However, traders think this can be offset by reducing US corn stocks,
Chinese maize exports and feed wheat exports from the FSU, EU and India. With harvest now
near-complete it is evident that the crop is no lower than these already low expectations. If it
had been worse, it may have been difficult to make up the shortfall with the above.

In conclusion, high quality wheat markets look more robust, supported by tight supply at least
until the 2003 US crop is harvested in June next year. At the soft and feed end of the wheat
market the outlook is less certain. With the US corn crop out of the way, key wild-cards now
include Ukrainan and Russian supply and how the new TRQ will impact on trade flows.

What About the Wheat Outlook for 2003/04?

In theory, the 2003 world wheat harvest should see production rebound from the low 562M
tonnes in 2002. The first IGC estimate for 2003 puts the crop returning to 597M tonnes,
similar to current consumption levels.

The main increases in output are expected in the high quality wheat producing regions of the
US, Canada and Australia. The expectation is that current high prices in these regions will
prompt farmers to expand area and, with a return to more normal yields, output is expected to
rise 36M tonnes in these 3 countries alone.

However, the crop is still far from being secure. In the US, the first USDA estimate of winter
wheat plantings for 2003 put area only 6% up on last season. Early trade estimates were for
area to increase by 10% to 15%. However, the condition of the crop entering dormancy was
much better this season.

Meanwhile, in Australia and Canada the crop is still four to six months from even being
planted. In Canada, two seasons of drought have severely cut soil moisture levels on the



prairies. Whether these can recover before planting in May is debatable. Australia also has
very low moisture reserves, although recent rains show some signs of this improving.

In the FSU, meanwhile, planted area is down on last year. In Russia, winter grain plantings
are down 2M ha, at 14M ha. Wet weather in some regions prevented farmers from planting.
Whether this can be made up with spring plantings depends on weather in coming months. In
the Ukraine, wheat plantings were down around 4%. More recently, a cold snap is thought to
have left around 1.2M ha needing re-sowing in the spring compared to just 0.5M ha that have
needed re-sowing in the last two seasons.

So, all in all, the early IGC estimate of 597M tonnes looks some way from being secure.
Weather in the US as the winter crop exits dormancy and the spring crop is planted will be
key. Rain is needed in Canada and Australia to replenish soil moisture levels in order to get to
expected output levels. Whilst, in the FSU, wet and cold weather alternately are leaving more
reliance on spring plantings in Russia and the Ukraine. Just as a reminder, the initial estimate
of the 2002 world crop was coincidentally 597M tonnes. It is currently estimated to be 562M.

I Keep Hearing About the US Maize Crop. Why is This Important?

The US maize crop is the single biggest grain crop in the world. It accounts for around 30%
of world feedgrain production and 70% of world trade in feedgrains. The world’s reliance on
it is huge.

It is planted on 14M hectares, 48 times the area of the Irish wheat and barley area combined.
Historically, yields can vary considerably, particularly when drought hits the Midwest maize
belt. However, harvest 1997 through to 2001 were all uneventful, with yields very close to
average. Harvest 2002 was different. Yield was around % of a tonne below average, meaning
around 22M tonnes of maize production was lost. This is forecast to lead to US maize end-
stocks dropping by 17M tonnes this season to just 24M tonnes. This does not leave room for
another crop problem next season to be absorbed by stock run-down.

This means that world feedgrain prices, and hence EU wheat and barley prices, will be
particularly sensitive to the fortunes of the US maize crop this year. Planting starts in mid-
April, and the critical yield-building period is through July and August.



What is Happening in the World Barley Market?

World barley markets have been affected by the same problems in the wheat market, and to a
greater extent. Although EU barley production is similar to last season, at around 48M tonnes,
production in other major exporters is sharply lower.

World barley production this season has fallen from 140M tonnes to 132M tonnes. More
importantly, 7M tonnes of this drop is in the key malting barley suppliers of Canada and
Australia. Canadian barley output is seen at just 7.5M tonnes, 3M tonnes lower than last
season and 6M tonnes lower than usual. Australian barley output is seen at just 3.5M tonnes,
down sharply on 7.5M tonnes last season.

With production significantly lower in tow of the three major malting barley suppliers,
malting barley prices are significantly higher. EU prices are up around 70%, whilst in some
consuming countries prices are nearly 100% higher. Of course, maltsters are varying the
specification of barley to enable as much supply as possible. But, until the 2003 EU barley
harvest, there is no new physical supply.

World feed barley markets have not risen as dramatically, but prices are still around $20
higher on July. In particular, FSU feed barley prices are not as aggressively prices compared
to the EU as in the wheat market. The outlook for prices will depend largely on the EU export
programme, the timing of sales from the FSU and purchases by major buyers in North Africa
and the Middle East.

What About the Barley Outlook for 2003/04?

Once again, everything depends on the weather. In the EU, plantings are expected to be
similar to last year. At the feed end of the market, particularly important will be the US maize
crop, as a competing feedgrain, as we have just discussed. Also important will be how the
crop develops in the Ukraine, where much of it is used and sold as feed. The cold snap has
also damaged winter barley, so spring plantings will be important.

At the malting end of the market, weather will be the key price driver. The next malting
barley harvest anywhere in the world is in the EU in August 2003. To get there, consumers
are expected to run-down global malting barley stocks to very low levels. Whilst high prices
should in principle encourage increased plantings, weather in Australia and Canada is still far
from returning to normal. This will make weather conditions for the EU crop important and
for the Canadian and Australian crop critical.



CONCLUSION

This season has proven that world markets are no longer just of interest, but are now relevant
price-drivers for us in the EU. With low stocks in both the wheat and feedgrain market at the
end of the season, the 2003 crop size is critical. If everything goes to plan, production should
increase sharply. But this is still far from certain. In the meantime increased price volatility, in
response to weather in particular, is certain.



Coping with the Price Cost Squeeze*

J. O’Mahony, Chief Tillage Adviser,
Teagasc
Crops Research Centre, Oak Park

SUMMARY

Tillage is an important industry providing employment for in excess of 20,000 people in the
food processing and service sector in addition to the 16,000 growers. It occupies 9% of the
total area farmed and contributed €405 m to Gross Agricultural Output.

Cereal prices dropped by 30% since 1995. Fertilisers and energy prices have increased by
17% and 23% respectively since 1999 having remained stable since 1990. Plant protection
products have increased steadily by 1.5% per annum approximately. The cost of labour and
insurance have increased dramatically in recent years.

The decline in the number of cereal growers and increase in scale is likely to continue and
will be intensified due to pressure from the price cost squeeze.

The main avenues to improved profitability are increased scale and improved efficiency. The
importance of financial analysis for both whole farm and crop/field performance is
emphasised. Standing still is not an option. A radical assessment of scale and overhead cost
(land, labour and machinery) will be rewarding in some situations. Registering for VAT is
likely to be worthwhile on mainly tillage farms.

Data from trials at Oak Park and the Teagasc Farm Management Survey confirm that there is
major scope for improved field performance. Growers will have to farm on a field by field
basis, critically evaluating the return from all inputs.

Teagasc advisers are putting a renewed emphasis on financial analysis and planning. Start
with an analysis of the present farm production system and financial returns. The e-Profit
Monitor is the tool for this and is available to clients free on www.client.teagasc.ie. In
addition to providing financial and technical advice, Teagasc advisors are now running short
financial courses countrywide.

*The author wishes to acknowledge the assistance of Tillage Specialists Michael Hennessy and Derek O’Donoghue
as well as the Financial Management Specialists in preparing this paper. The assistance of the research staff at Oak
Park is also acknowledged.



INTRODUCTION

The tillage industry makes a valuable contribution to the economy. Tillage crops occupy 9%
of the total area farmed in Ireland and account for over 7%, €405 million of Gross
Agricultural Output.

The importance of the tillage sector is underlined by the fact that 40% of the 47,500 jobs in
the food-processing sector are derived from tillage crops. Bread and flour confectionery
accounts for 5,500 jobs, grain milling and animal feeds account for 2,800 jobs, the sugar
sector accounts for 4,300 jobs with a further 6,100 people working in the drinks sector.

In this paper I will

e Examine the trends in product and input prices as well as the structure of the tillage
industry

e Investigate avenues to improved farm profitability:

- on a whole farm basis
- on a field by field and input by input basis

e Draw conclusions

THE PRICE COST SQUEEZE

In order to establish future prospects in tillage, we need to look at the production, market and
financial trends in the sector.

Data from CSO in Figure 1 shows that cereal prices dropped by 30% since 1995, having
remained reasonably stable in the early 1990s.  Prices dropped in 1994 following the
introduction of area aid in 1993 but recovered in 1995. Fertilisers and energy prices have
increased by 17% and 23% respectively since 1999 having remained stable since 1990. Plant
protection products have increased steadily by 1.5% approximately per annum. The cost of
overheads such as labour and insurance have increased dramatically in recent years.



160.0

140.0
120.0 |
1 000 4 X B A" '-‘ i —— Cereals
80.0 % —— Ferts
M Energy
60.0 PPProducts
40.0
20.0
0.0

S\

O N X P P SRR &
B O P 2 D S O O
RCRIRC AR R SR SR SR S

\e) N
D° O Q
SECER

Fig. 1: Trends in cereals and inputs prices 1990-2002. (Re-based by 1990 = 100 Source:
CSO)

The number of cereal growers has declined from almost 100,000 in 1975 to upwards of
15,000 in 2001 (Table 1). The biggest fallout has occurred amongst the smaller producers
with a drop of over 90,000 in those with less than 10 ha.

Table 1: ~ Number of cereal growers categorised by area grown

<10 ha > 50 ha Total
1975 91,500 100 98,900
1985 41,100 400 50,000
1995 10,793 964 18,141
2000 831 1,105 14,791
2001* - 1,469 15,428

*Department of Agriculture Area Aid Unit — Area Aid claimants
Source: Central Statistics Office

In parallel to this decline there has been a modest increase in the number of growers over 50
ha with the numbers rising from 100 in 1975 to 1,105 in 2000. The average cereal area per
grower has increased from 3.4 ha in 1975 to 18.9 ha in 2000. The trend to larger growers will
continue because of low margins per hectare and efficiencies with labour and machinery.
Pressure on margins from the price cost squeeze will intensify this trend. I reckon there will



be 1000-1500 specialised full time tillage farmers with close on 200 ha each within a 10 year
time frame. There will be a further 5-6,000 smaller part time operators combining tillage with
off-farm work or as a secondary farm enterprise.

AVENUES TO IMPROVE FARM PROFITABILITY

The main avenues to improved profitability are increased scale or improved efficiency. I will
concentrate on two aspects of efficiency.

A. Whole farm
B. Field by field and input by input analysis

Whole Farm Scenarios

Thorough farm analysis can only be completed when good farm records of physical and
financial operations are available on the farm. The FREE Teagasc Cost Control Planner will
track all the financial transactions for the different enterprises throughout the year. The Cost
Control Planner will give a report that can then be analysed through the e-profit monitor. The
e-Profit Monitor programme will break down each enterprise in terms of variable and fixed
costs (see Appendix 1).

This provides the farmer with an accurate financial picture of the latest production year. An
evaluation of these figures will highlight the strengths and weaknesses of the production
system and of the farm as a whole. The e-profit monitor figures can also be compared to
similar production systems around the county/country.

The e-profit monitor figures can then be used to construct a farm budget for the next year

using the Tillage Cost Control Planner. These figures can also be used as a base to calculate
net profit in the future if the farming system was changed (as used in the example below).
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Study farm

I am going to look at four different scenarios on an actual 139 hectare (343 acres) mainly
tillage farm with 23 ha devoted to a weanling to beef production system. This is a good tillage
farm with medium textured free draining soil. Over 70% of the cereal area is spring sown and
8.5 hectares of sugar beet are grown. Labour consists of the owner plus the equivalent of 0.8
labour units hired. The farm would be regarded as somewhat over-mechanised with
machinery being replaced on a regular basis. Larger machines were purchased with a view to
contract work.

Evaluation process

First the data from the farm was analysed using the e-profit monitor programme. This
indicated that fixed costs were very high compared to other farms in the region and that
profitability of winter wheat was superior to spring cereals on this farm (see Appendix 1).

Secondly, four different scenarios (plans) were evaluated using the Finpack computer
programme. This enabled the comparison of future prospective plans in 2006 to be evaluated
to against continuing with the present set-up.

Table 2 outlines the crops grown as well as the production and financial performance of the
farm in 2002. The Teagasc e-Profit Monitor was used to provide the analysis (see Appendix
1). Performance levels are very good considering the known problems of 2002. Net profit on
109.4 ha of tillage was €40,140, i.e. €367/ha (€149/ac).

Table 2: Study Farm Details 2002
Ha T/ha Gross Margin Net Profit
(€/ha) (€/ha)
Winter Wheat 12.9 9.12 889 466
Spring Wheat 14.1 8.19 772 388
Spring Feeding Barley 17.4 8.43 877 128
Malt Barley 323 5.64 707 378
Winter Oats 12.1 8.74 946 403
Sugar Beet 8.5 44.76 1,315 810
Setaside 12.1 - 371 204
Total Tillage 109 - (2.47 leased)
Grassland 23.3
Total Farmed 132.7
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Scenario 1: Outcome in 2006 if no change in area farmed or cropping plan is made in the
present set-up other than normal improvements in yields.

Scenario 2: Outcome in 2006 where the machinery policy changes from spreading the extra
machinery capacity from contracting to increasing scale through the rental of an extra 40 ha
for a spring barley. No other machines were purchased.

Scenario 3  Outcome in 2006 where the machinery and labour costs are reduced. The
associated machinery for crop establishment was sold and a contractor used to establish the
crop instead. A full time labour unit will no longer be required but some seasonal labour is
used at harvest. Area farmed is the same as in Scenario 2. There is a larger proportion of the
area in winter cereals in this scenario.

Scenario 4: Outcome in 2006 where the machinery and labour costs are reduced. A more
radical plan is adopted where all crops are established using Eco-tillage and a contractor is
used to harvest crops. All existing establishment equipment was sold and replaced with the
appropriately sized Eco-tillage equipment. The combine is also sold. A full-time labour unit
will no longer be required but some seasonal labour is used at harvest. Area farmed and
cropping regime is the same as in Scenario 3.

Assumptions:

1. Product prices in 2006 are similar to 2002.

2. Input prices increase in line with Teagasc — FAPRI predictions.

3. Yields increase by 1.5% per year in all scenarios.

4, Renting an extra 40 ha will not necessitate any increase investment in machinery or
labour.

5. A reliable machinery contractor is available.

6. Eligible land is available for rent and land is of good quality and well maintained.

Table 3 compares the financial performance of the four different scenarios in 2006 with the
outcome for 2002.
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Table 3:

Comparison of financial performance of four scenarios on a mainly tillage
farm (132 ha) from 2002 to 2006

2002 2006

Base Year SI S2 S3 S4

Scenario(s) Continue as Scale Labour Eco-tillage
for present Rent Contractor to contractor to
40 ha establish harvest

Net Farm income (€) 43,416 36,777 42,326 60,470 66,296
Rates of return on 2.5 2.1 2.5 3.6 3.9
farm assets (%)
Net worth change per 6,550 687 3,573 14,447 16,517
year (€)
Effect of a 10%
decrease in output of
all enterprises on:
a) Net farm income 25,923 18,854 20,377 37,896 43,722
b) Cash surplus or 2,643 -3,169 -2,453 6,709 6,779
deficit
c¢) Net worth change -2,546 -8,358 -7,642 2,709 4.779
per year

Note: Finpack computer programme (University of Minnesota — Teagasc) used for analysis.

The key financial measures I will report on are:

(a)
(b)
(©)
(d)

(a)

(b)

(c)

net farm profit

rate of return on farm assets or return on investment (ROI)
net worth change per year

sensitivity analysis.

Net Farm Profit represents the income earned from all farming operations during the
year in question. It is the reward for the farmer’s labour, management skills and on-
farm investment.

Rate of return on farm assets can be thought of as the average interest rate being
earned on all investment on the farm.

A positive net worth change per year is likely to be one of the major goals of most
farm families.

The annual net worth change is calculated by adding any net non-farm income to the
net farm income and subtracting family living, income tax and social security
payments and the interest portion of any non-farm debt payments. Net worth change
per year is the projected amount net worth will change in a typical year for each
alternative plan. This includes net worth change only from farm profits and non-farm
income. Asset value changes are not considered.
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(d) Sensitivity Analysis
The sensitivity analysis shows the results for each alternative plan if long range
production levels, price levels or a combination of the two results in income levels
lower than planned. It is used to analyse the relative differences in financial risk
inherent in the alternatives under consideration.

The effect of a decrease in production or price (or a combination of both) on the net
farm income, the cash surplus or deficit, and the net worth change per year for each
alternative is shown. On a whole farm basis the effect of a 10% decrease in
production or price are given.

Discussion of scenario outcomes
Net farm income

Scenario 1: Continuing with the present set-up will result in net farm income dropping by
€6,639 to €36,777 in 2006. This is a serious drop in income especially when one considers
that the purchasing value of this sum will be much poorer in four years’ time depending on
the rate of inflation in the meantime.

Message — Standing still is not a realistic option

Scenario 2: Increasing scale by renting an extra 40 ha will improve net farm income by
€5,550 over continuing with the present situation. However, this will be €1,000 less than the
present income in 2002. This shows a return of €138/ha (€56/ac) on rented land where no
further investment in machinery or labour are required. Conacre is costed at €383/ha
(€155/ac). Cutting conacre cost by €100/ha (€40/ac) will increase net farm income by €4,000.

Message — Increasing scale only is not enough to maintain income. Conacre price has a
major influence on net farm income

Scenario 3: Cutting labour costs by €20,000 and hiring a contractor to establish crops will
substantially improve income by €23,693 compared to continuing with the present situation in
2006. The farmer retains control over the important operations such as spraying and
harvesting but is dependent on a contractor to establish the crop.

Message — taking a closer look at labour requirements on the farm and use contractors can

make big changes in net farm income. This suggests that there can be major benefits from
machinery sharing arrangements.
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Scenario 4: A more radical examination of labour, machinery and the production system such
as changing to Eco-tillage and the use of a contractor for harvesting can give further
efficiencies and substantially improve net farm income by €29,500 in 2006 compared to
continuing as present. However, risk is increased as the grower has to cope with new
technology, Eco-tillage and harvesting is done on contract.

Message — a radical examination of overhead costs such as labour and machinery as well
as the production techniques can lead to a substantial improvement in net farm income.
This scenario also suggests that there can be major benefits from machinery sharing
arrangements.

Rate of return on farm assets
Scenario 4 followed by Scenario 3 will give the best rate of return.

Net worth change per year
It is obvious that Scenarios 4 and 3 will provide considerable capital for future investment but
continuing as present will not.

Sensitivity analysis

This confirms that Scenarios 4 and 3 are the best options even if there is a 10% decrease in
performance of all enterprises. This also highlights the disastrous effect on cash
surplus/deficit and net worth change per year in Scenarios 1 and 2.

Other Whole Farm Efficiencies

Whether to register for VAT or not?

Growers registered for VAT can claim back VAT paid on all inputs including materials,
machinery, contractors, etc. They have to make returns to the VAT office every two months.
There is a considerable incentive for mainly tillage farmers to register for VAT. The saving
could be of the order of €50-100/ha depending on crop mix, machinery purchase etc.

Sources of finance

There is a considerable variation between the lending institutions. Data from Teagasc Monitor
farms indicates that rates can vary by up to 5% for similar type loans. The message is to shop
around to get the best rates.
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Efficiencies on Field by Field, Input by Input Basis

The substantial drop in grain prices in recent years necessitates a closer look at input costs.
There is considerable scope to cut rates of seed, fertiliser and chemicals without unduly
affecting yield.

Seed
There is potential to save 9-30% in cost of seed when sowing under good conditions.

Table 4: Cereal seed rate and potential savings
Normal Practice Potential rate under Potential Saving
(kg/ha) good conditions (%)
(kg/ha)

Winter barley 170 155 9
Winter Wheat 180 110 31
Winter Oats 165 150 9
Spring Barley 155 125 19
Fertilisers

In the case of P, K and trace elements there is potential for major savings where soil levels are
high. Fertilise crops on the basis of a soil test for each field. Follow Teagasc
recommendations on soil N index.

Chemicals

An in-depth knowledge of crops, pests and pesticides together with good husbandry and
timely applications of treatments will produce top yields of good quality while keeping the
chemical costs down. In the case of herbicides select product and rate on the basis of weeds
present or anticipated. Use growth regulators and insecticides only where essential. Fungicide
strategy should be based on disease risk. Consider variety, location, product choice as well as
rate and timing of application.

Table 5 indicates that there is huge range in material costs when crops are grown under

precise management where inputs are used only if required on a field by field basis compared
to a high insurance type of regime.
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Table 5: Range in winter wheat material costs (€/ha)

Teagasc' Potential Range” Monitor Farms 2001°
Total 500 254.5-771 Mean Range
Seed 63 50-90 71 47-116
P, K 70 0-95 176 69-242
N 121 77-136
Herbicide 50 10-139 43 31-69
Fungicide 150 100-200 125 75-166
Insecticide 34 10-42
PGR 12 7.5-49

1 = Teagasc crop costs and returns 2003

2 = Lower range implies precise management of inputs. VAT is not applied as it is assumed VAT
registered. Higher range implies insurance approach and VAT is applied to pesticides. The range
varies from €254 (which is half the Teagasc figure) to €771/ha which is €270 more than the Teagasc
figure.

3 = Data from Teagasc monitor farms confirms that there is a huge range in the level of costs
associated with all inputs.

Machinery

An Oak Park Survey 1992-1994 identified a huge range in machinery cost ranging from
€118/ha to 432/ha averaging €246/ha. Dermot Forristal, Teagasc, Oak Park has developed a
very useful computer programme to help advisors and farmers rationalise their machinery
strategy and costs.

Teagasc Oak Park Long-Term Trials on Reduced Inputs

Results from the last seven years show that a reduction in the use of ago-chemical inputs
(pesticides and fertilisers) gave lower yields of winter cereals but increased profitability.
However, in the case of spring malting barley reduced inputs gave lower profits.

This long-term experiment conducted by Dr. M. Conry and J. Hogan compares the effect of:

e A conventional high-input system with

e areduced input system on the yield and quality of winter wheat and winter barley when
grown:
(a) In a five year break-crop rotation with spring barley

(b) In a three year cereal rotation with winter oats and
(c) in continuous monoculture
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The cereal crops were grown under two input system: Conventional high-input system and
reduced input system. The inputs in the conventional system were consistent with good farm
practices carried out by the best cereal growers while the inputs in the reduced-input system
were based on value judgement and certain principles. The reduced inputs system received:

1. 20% less N and no P because phosphate levels were high.

2. 50% of less pesticides (herbicides, insecticides and fungicides) than the high inputs
system.

3. areduction (up to 50%) in the amount of plant growth regulators.

Table 6 compares the gross margins for the different treatments.

Details of costs and yields can be seen in Appendix 3 and 4 respectively.

Table 6:  Effect of conventional and reduced input systems on gross margins of cereals
grown in different rotations

Gross Margins (€./ha)

Crop Treatments (Rotations) Conventional Reduced
Winter Wheat Break-up 774 887
Rotation 828 917
Continuous 727 817
Mean 776 874
‘Winter Barley | | Break Crop | 684 736
Continuous 672 690
Mean 677 704
‘Winter Oats | | Rotation | 666 716
‘Spring Barley | | Break Crop | 785 753

Farm management survey (FMS)

Data from FMS for the five years 1997-2001 shows that there is scope for improved
efficiency on some farms. The top 25% of grower’s net margin per hectare is more than
double the bottom 25% of growers despite little difference in total costs (see Figs. 2 and 3).
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Fig. 3: Spring feed barley net margin excl. conacre and total cost €/ha (FMS 1997-2001)




CONCLUSIONS

The price cost squeeze will present a major challenge for tillage farmers over the next four
years. However, growers can maintain or increase incomes by close financial management
and improved technology. Standing still is not a realistic option. Avenues for improved
margins include increased scale and close examination of overhead costs including land,
labour and machinery. Increased use of contractors, machinery sharing arrangements, share
farming and Eco-tillage will provide economies for some.

Data from trial work at Oak Park and the Farm management survey confirms that there is
major scope for improved field performance. Growers will have to farm on a field by field
basis, critically evaluating the return from all inputs.

There is huge scope for cutting costs with more precise management. The present and
foreseeable economic scenario necessitates action now on cost cutting.

Start with an analysis of the present farm production system and financial returns. The e-
Profit Monitor is the tool for this and is available to clients free on_www.client.teagasc.ie. In
addition to providing financial and technical advice, Teagasc advisors are now running short
financial courses countrywide.

In the medium to long term there will be further challenges resulting from the mid-term
review of CAP, enlargement of EU and WTO but there will also be opportunities. Technology
will continue to improve efficiency and possibly provide us with alternative crops and
alternative uses for our present crops.
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Appendix 1

YEAR Teagasc e-Profit Monitor : Tillage - All Crops / ha 20-Jan-03
2002
Farmer Code 3800001 Adviser |Tom Adviser
FARM
Land Ha|109.4 Productio |4. Cereals + Beet
n Type
Tillage Ha|109.4 Labour|0.00
Units
(Est.)
Crop
Crop Total Wint.|Sp.Wheat| Sp. Feed| Sp. Malt. Wint. Beet|Set Aside
Wheat Barley| Barley Oats
Owned Land 84.8 12.9 14.1 0.0 32.3 7.3 8.5 9.7
Leased Land 247 0.0 0.0 17.4 0.0 4.9 0.0 24
Total Tillage Adj. Ha 109.4 12.9 14.1 17.4 32.3 12.1 8.5 12.1
Tonnes 118 116 147 182 106 380 0
Tonnes / Ha 9.12 8.19 8.43 5.64 8.74 44.76 0.00
Kg of N /Ha 0/Ha 0/Ha 0/Ha 0/Ha 0/Ha 0/Ha 0/Ha
GROSS OUTPUT
Sales Crop 807 949 839 806 615 901 2,283 0
Straw / Tops 33 16 0 43 59 66 0 0
Bonus 7 0 0 0 0 0 90 0
Farm Output 847 965 839 849 674 966 2,372 0
Premia & Dirsct Payments 352 383 383 383 379 382 0 383
REPS 0 0 0 0 0 0 0 0
Gross Output 1,199 1,348 1,222 1,232 1,053 1,348 2,372 383
VARIABLE COSTS
Seed 61 54 73 61 59 57 146 0
Fertiliser 137 150 143 145 137 131 294 0
Lime 0 0 0 0 0 0 0 0
Herbicide 48 49 37 26 26 38 279 0
Fungicde 102 172 160 96 96 129 37 0
Insecticide 0 0 0 0 0 0 0 0
Growth Regs. 17 20 22 14 14 32 29 0
Scutch Control 12 12 12 12 12 12 12 12
Contractor Plough /Till 0 0 0 0 0 0 0 0
/Sowing
Spraying 0 0 0 0 0 0 0 0
Fert. Spreading 0 0 0 0 0 0 0 0
Harvesting 0 0 0 0 0 0 0 0
Other 22 3 3 2 2 2 259 0
Levies and Transport 0 0 0 0 0 0 0 0
Sundry Var. Costs 0 0 0 0 0 0 0 0
Total Variable Costs 399 459 450 355 347 402 1,057 12
Gross Margin 800 889 772 877 707 946 1,315 371
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YEAR Teagasc e-Profit Monitor : Tillage - All Crops / ha 20-Jan-03
2002
Farmer Code 3800001 Adviser |Tom Adviser
FARM
Land Ha|109.4 Productio |4. Cereals + Beet
n Type
Tillage Ha|109.4 Labour|0.00
Units
(Est.)
Crop
Crop Total Wint.|Sp.Wheat| Sp. Feed| Sp. Malt. Wint. Beet|Set Aside
Wheat Barley Barley Oats
Owned Land 84.8 12.9 141 0.0 32.3 7.3 8.5 9.7
Leased Land 24.7 0.0 0.0 17.4 0.0 4.9 0.0 2.4
Total Tillage Adj. Ha 109.4 12.9 141 17.4 32.3 121 8.5 12.1
Tonnes 118 116 147 182 106 380 0
Tonnes / Ha 9.12 8.19 8.43 5.64 8.74 44.76 0.00
Kg of N /Ha 0 /Ha 0 /Ha 0 /Ha 0 /Ha 0 /Ha 0 /Ha 0/Ha
FIXED COSTS
Hired Labour 0 0 0 0 0 0 0 0
Mach. Running 124 149 136 136 117 154 139 41
Mach. Leases 0 0 0 0 0 0 0 0
OD & Credit Int. 0 0 0 0 0 0 0 0
Loan Interesi 0 0 0 0 0 0 0 0
Car (Farm) | 48 54 49 49 42 54 94 15
E.S.B. (Farm) 8 9 8 9 7 9 16 3
Phone (Farm) 15 17 15 15 13 17 29 5
Dep. Build. 0 0 0 0 0 0 0 0
Dep. Machinery 114 139 126 127 107 139 129 38
Repairs and Maint. 0 0 0 0 0 0 0 0
Insurance 12 13 12 12 10 13 23 4
Prof. Fees 12 14 12 13 11 14 24 4
Sundry Fixec Costs 25 28 26 26 22 28 50 8
Land Lease 76 0 0 362 0 115 0 50
Total Fixed Costs 433 423 384 748 329 543 506 167
Net Profit 367 466 388 128 378 403 810 204
NOTES
Materials 377 456 447 354 345 399 798 12
Contractor 22 3 3 2 2 2 259 0
Machinery 238 288 262 263 224 293 268 79
Common Costs 756 882 834 742 676 830 1,563 129
Common Costs as % of Gross Output 63% 65% 68% 60% 64% 62% 66% 34%
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Profitability: FINPACK

Appendix 2

2002 Alt 1 Contin02 Alt 2 Alt3 Alt 4.
Base Plan Projected Rental Labour — Labour +
2006 Extra 40 ha Contractor eco till
Base establish
Year 2002
Income Statement (typical year)
Wheat cash winter €92/tonne 11,512 12,461 12,461 33,327 33,327
Wheat, cash Spring €97/tonne 11,215 12,036 12,036 12,036 12,036
Barley, cash Spring €89/tonne 10,685 11,305 34,694 20,660 20,660
Barley, Malting €108/t 24,070 25,116 25,116 25,116 25,116
Sugar Beets €50/t 18,998 19,550 19,550 19,550 19,550
Oats Cash Winter €89/t 9,469 9,6922 9,692 9,692 9,692
Misc Crop income 42,685 42,685 59,553 58,970 58,970
Wing-Beef €117/100kg 31,188 31,188 31,188 31,188 31,188
Other Livestock income 15,200 15,200 15,200 15,200 15,200
Contract work income 3,976 4,452 2,240 3,360
(a) Gross Farm Income 178,898 183,685 221,730 225,739 229,099
Seed 6,744 7,527 9,975 9,802 9,802
Fertiliser 18,034 20,169 26,001 26,131 26,131
Herbicides 5,277 5,876 6,920 7,460 7,460
Other crop chemicals 13,019 14,547 18,975 20,963 20,963
Packaging and supplies 680 760 760 760 760
Livestock purch to feed 18,600 18,600 18,600 18,600 18,600
Purchased feed 2,400 2,400 2,400 2,400 2,400
Veterinary 600 600 600 600 600
Livestock supplies 200 200 200 200 200
Livestock mkting and tra 1,200 1,200 1,200 1,200 1,200
Interest 510 510 1,445 1,445 1,445
Fuel and oil 3,000 3,300 4,480 2,360 3,400
Machinery Repair 5,144 5,761 6,770 4,500 5,040
Other repair and Maint 1,796 2,011 2,464 2,011 2,240
Contractor costs 2,313 2,590 2,590 15,000 12,285
Hired Labour 21,426 23,997 23,997 4,000 2,000
Land lease and conacre 6,300 7.056 21,900 21,900 21,900
Farm Ins 2,359 2,642 2,800 2,800 2,240
Car, ESB and phone 7,747 8,676 8.736 8,736 8,736
Dues and Prof Fees 1,337 1,497 1,497 1,497 1,497
Misc 1,607 1,799 1,904 1,904 1,904
(b) Total Cash Farm 120,293 131,719 164,215 154,269 150,803
expense
(c) Net Cash Farm Income 58,605 51,966 57,515 71,470 78,296
Depreciation 15,189 15,189 15,189 11,000 12,000
(d) Net Farm Income 43,416 36,777 42,326 60,470 66,296
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Appendix 3

Variable inputs costs for conventional and reduced input system (1996-2001)

Input costs (€/ha)*
Crop Conventional Reduced
Winter Wheat 549 386
Winter Barley 456 311
Winter Oats 427 290
Spring Barley 288 205
* Cost of seeds, fertiliser and pesticides (including interest)
Appendix 4

Effect of conventional (high) and reduced input systems on the grain yield of cereals grown in different
rotations (1996-2002)

Grain yield (t/ha at 15% DM)
Crop Treatments (Rotations) Conventional Reduced
Winter Wheat Break-up 11.28 10.72
Rotation 11.65 10.96
Continuous 10.81 10.04
Mean 11.25 10.57
Winter Barley - BreakCrop | 958 863
Rotation 9.37 8.09
Continuous 9.42 8.06
Mean 9.46 8.26
Winter Oats Rotaton | 920 827
Spring Barley - BreakCrop | 744 631
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Maximising Returns From Fungicide Use in Cereals

B. Dunne
Teagasc
Crops Research Centre, Oak Park

SUMMARY

The 2002 cropping season was characterised by high disease pressure in winter and spring
barley and winter wheat. Significant yield responses to fungicide application were obtained
in all three crops. In winter wheat, where Septoria tritici was severe, results indicated that the
key timings for fungicide application were growth stages (GS) 32 and 39. Inclusion of the
curative activity of epoxiconazole in the GS 32 spray, either alone or in mixture with a
strobilurin fungicide, gave good disease control and yield responses. The GS 39 spray should
consist of a strobilurin product with a robust rate of a triazole product added where disease
levels in the crop are high. In the absence of significant ear fusarium levels, applying a third
spray at GS 59 gave a relatively small yield response in 2002.

In spring barley yield responses s of 1.0-1.5 t/ha were obtained. Despite these yield responses
the economic returns from fungicide application were generally modest emphasising the need
for careful control of fungicide spend. Ramularia collo-cygnii was prevalent in spring barley
trials in 2002 and where it was severe yield responses to fungicide application of 1.0 t/ha were
achieved. Results indicate that epoxiconazole and chlorothalonil are the two most effective
active ingredients for its control. It is concluded that inclusion of epoxiconazole with a
strobilurin fungicide in the flag leaf spray on spring barley will give control of traditional
disease as well as Ramularia. Chlorothalonil could be substituted for the triazole where
traditional disease levels are low at the time of flag leaf application.

INTRODUCTION

The 2002 season was a difficult year for cereal growers. A wetter than normal summer
resulted in a major epidemic of Septoria tritici in winter wheat while Ramularia on barley
affected yields in this crop. Despite the wet weather ear Fusarium, surprisingly, remained at
very low levels. The lower than normal levels of sunshine undoubtedly reduced yield
potential in many crops.

Disease control in winter wheat requires a three-spray programme at GS timings of 31/32
(T1), 39 (T2) and 59/65 (T3). In 2002, as there were high levels of Septoria in crops by early
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spring, some growers applied a pre-T1 or TO spray. The timing for this spray was between
GS 25 and GS 30. While the fungicide costs for this spray are low, as either chlorothalonil or
reduced rates of triazoles are used, the application cost has to be considered unless it
coincides with a herbicide application.

Disease control in winter barley is normally achieved with a two-spray programme.
Rhynchosporium and net blotch are the two main target diseases but in 2002 there was a
response to Ramularia control.

Spring barley also requires a two-spray programme to achieve season long disease control.
Spring barley yields were disappointing in 2002. Disease was a factor in reducing yields but
climatic conditions also played a role.

WINTER WHEAT FUNGICIDES

In 2002, winter wheat fungicide trials were carried out in Oak Park, Co. Carlow, Kildalton,
Co. Kilkenny and at Lismore, Co. Waterford. These trials examined the yield and disease
responses to fungicide timings and fungicide programmes.

Effect of Spray Timing

Opera, at a rate of 1.0 l/ha, was applied at each of the recommended growth stages for
spraying i.e. GS 31/32, 39 and 59/65. The fungicide was also applied as two- and three-spray
programmes at various combinations of the same growth stages. The results for these trials
are shown in Table 1.

Table 1 shows the very low unsprayed yields reflecting the high disease pressure in this
season. It also shows that septoria levels were much higher at the Lismore site than at Oak
Park. The variety at Lismore was Savannah while that at Oak Park was Madrigal.

There was a significant yield response to single fungicide applications at both sites. A single
spray applied at GS 32 gave a yield increase over the untreated of 45% and a single spray at
GS 39 gave a corresponding increase of 56%. A two-spray programme with fungicide
applied at GS 32 and 59 (omitting the GS 39 spray) returned a yield increase of 58%. In a
three-spray programme where the GS 39 spray was included, a 97% yield increase over the
untreated was obtained. This emphasises and reiterates the importance of the contribution of
the GS 39 application in controlling foliar diseases and increasing yield. The relatively small
yield increase obtained when the two-spray programme (GS 32 and 39) is compared with the
three-spray programme (where a GS 59 fungicide was applied) indicates the relatively small
contribution of the GS 59 spray when adequate GS 32 and 39 sprays were applied.
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Table 1:

Effect of spray timing on disease control and grain yield

Timing Treatment Rate % % Yield Yield Average
(I/ha) Septoria | Septoria (t/ha, (t/ha, % yield
2" Jeaf 2"eaf | 15% m.c) | 15% m.c.) increase
Lismore | Oak Park | Lismore | Oak Park | (Two sites)
GS31/32 Opera 1.0 100 76 6.26 8.06 45
GS39
GS59
GS31/32 76 51 6.50 8.86 56
GS39 Opera 1.0
GS59
GS31/32 Opera 1.0 77 11 8.23 10.26 89
GS39 Opera 1.0
GS59
GS31/32 Opera 1.0 95 87 6.69 8.92 58
GS39
GS59 Opera 1.0
GS31/32 Opera 1.0 82 4 8.38 11.05 97
GS39 Opera 1.0
GS59 Opera 1.0
Unsprayed 100 98 4.32 5.54
L.S.D. 20 14 0.64 0.8

Growth Stage 32 (T1) Fungicides

A second trial at Lismore examined the effect of thirteen different fungicide treatments
applied at GS 32. All treatments received a common GS 39 spray (Opera 1 l/ha and a
common GS 59 spray (Amistar at 0.5 I/ha). The rate of products used at this spray timing was
determined such that each T1 treatment would cost approximately €50 per hectare (€20 per
acre). The results from this trial are shown in Table 2.

All fungicide treatments significantly out-yielded the untreated. There were also significant
differences between treatments for both percentage disease and yield. As Septoria was very
severe at this site it is to be expected that the amount of epoxiconazole applied would have a
corresponding effect on yield. Generally, Septoria levels on the second leaf reflect the level
of Opus used at the T1 spray timing. The highest yielding treatments reflected the amount of
epoxiconazole applied, with the highest yield being obtained where full-rate epoxiconazole
was used.
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Table 2.  Effect on yield and disease of various fungicides applied at GS 32 (Lismore, Co

Waterford)
Fungicide Rate Epoxiconazole | % Septoria | % Septoria Yield
Applied at T1 (I/ha) ai. Flag leaf 2" Jeaf (t/ha, 15%

(T2 and T3 common) (g/ha) m.c.)
Opera 1.0 50 12 75 8.02
Opus + Unix 0.5+0.5 62.5 12 82 8.62
Acanto + Unix 0.5+0.5 - 31 97 7.56
Allegro 0.8 100 8 86 7.86
Allegro + Unix 0.5+0.5 62.5 10 85 8.27
Opera + Unix 0.5+0.5 25 15 88 7.60
Opus 1.0 125 11 73 8.81
Flamenco Plus 23 - 7 81 7.95
Sphere + Unix 0.6 +0.3 - 11 92 7.85
Allegro 0.4 50 13 88 8.08
Allegro + Unix 03+03 37.5 14 91 7.61
Sportak 0.9 - 11 97 8.01
Opera 0.75 37.5 17 81 8.29
Unsprayed 33 97 4.50
L.S.D. 14 13 0.65

The treatments of Opus + Unix (0.5 1/ha + 0.5 kg/ha) and Allegro + Unix (0.5 I/ha + 0.5
kg/ha), which have performed well in previous years, were among the higher yielding
treatments. When the rates of the Allegro + Unix mixture were reduced to 0.3 1/ha + 0.3
kg/ha however there was a significant yield reduction indicating that when disease pressures
are high, reduced fungicide rates can under-perform. In less disease prone seasons, however,
this lower rate has given satisfactory performance.

Effect of Strobilurins and Non-Strobilurins

Strobilurin containing fungicides were compared with non-strobilurin containing fungicides at
each spray timing. The results from these treatments are shown in Table 3.

A three-spray strobilurin programme was significantly higher yielding than a three-spray non-
strobilurin programme at both sites. There was no significant yield difference at either site
between a strobilurin (Opera) and a non-strobilurin (Unix + Opus) when used at the T1 spray
timing at either site. The latter was higher yielding at Lismore and the former was higher
yielding at Oak Park.
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At the T2 spray timing, where the T2 and T3 sprays were common, there was a yield

difference in favour of the non-strobilurin (Opus) over the strobilurin (Opera) at Lismore with

a consequent reduction in disease levels on the second leaf. At Oak Park there was no

difference. The explanation for this variation lies in the fact that there was higher disease

pressure at Lismore. The Opus treatment supplied 125 g/ha epoxiconazole compared with 50

g/ha epoxiconazole in the Opera treatment, which resulted in greater control of Septoria,

preserving more green leaf area.

The use of strobilurins at T2 has been proven to have yield benefits. However, it is necessary

in high disease pressure situations to ensure that a robust rate of a triazole is used as a partner

in the fungicide mixture applied.

Table 3:  Effect of strobilurins and non-strobilurins at various spray timings
Timing Treatment Rate % % Yield Yield Average
(1/ha) Septoria Septoria | (t/ha,15% | (t/ha,15% % yield
2" L eaf 2" L eaf m.c.) m.c.) increase
Lismore Oak Park | Lismore Oak Park | (Two sites)
GS31/32 Opus+Unix 0.5+0.5 90 33 8.00 9.59 80
GS39 Opus 1.0
GS59 Opus 1.0
GS31/32 Opera 1.0 82 4 8.38 11.05 97
GS39 Opera 1.0
GS59 Opera 1.0
GS31/32 Opus+Unix 0.5+0.5 84 18 8.82 10.42 97
GS39 Opera 1.0
GS59 Opera 1.0
GS31/32 Opera 1.0 66 12 8.99 10.95 104
GS39 Opus 1.0
GS59 Opera 1.0
GS31/32 Opus+Unix 0.5+0.5 89 13 8.68 10.33 94
GS39 Opera 1.0
GS59 Opus 1.0
Unsprayed 100 98 4.32 5.54
L.S.D. 20 14 0.64 0.8
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SPRING BARLEY FUNGICIDES

Fungicide trials were carried out at Oak Park, Co. Carlow and at Midleton, Co. Cork. Optic
was the variety grown at each site.

The objective of the trials at Oak Park and Midleton was to investigate the disease control,
yield and economic response from a number of fungicide programmes, either one- or two-
spray, costing approximately either €50 per hectare (€20 per acre) or €80 per hectare (€33 per
acre). Results are shown in Table 4.

In general, yield and economic responses to fungicide application were low to moderate at
both sites.

At the Oak Park site all treatments were significantly higher yielding than the unsprayed. The
average yield of the €20/acre programmes was 5.95 t/ha (0.75 t/ha over the unsprayed) and
the average yield of the €33/acre programmes was 6.27 t/ha (an average of 1.1 t/ha over the
unsprayed). Assuming a grain price of €100/tonne @ 15% moisture this gives a margin over
fungicide costs (MOFC) of €10.4 per acre for the €20 programmes and €11.3 per acre for the
€33 programmes.

While this return is low there were individual treatments which gave a much higher return
than the average MOFC. For example, the two-spray programme using Allegro gave a
MOEFC of €24.3 per acre and the single spray at T2 of Acanto + Opus (0.5 + 0.5) gave a
MOFC of €21.3 per acre.

Diseases present in these crops were Rhynchosporium and later Ramularia. Many of the
higher yielding treatments included Opus at T2. These treatments also had the highest
percentage green leaf area. This is a reflection of the effectiveness of Opus against Ramularia
and other foliar diseases.

At the Midleton site, where Rhynchosporium and Ramularia were present, all treatments were
also significantly higher yielding than the unsprayed. However, there were smaller yield
differences between individual treatments than at Oak Park. The MOFC at Midleton for the
€20 per acre programmes was €10.8 while that for the €33 per acre programmes was €6.80.
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Table 4:

Effect of fungicide programmes on spring barley (cv. Optic) on yield and MOFC
at Oak Park and Midleton 2002

Treatment Rate Cost Oak Park Midleton
(1/ha) (€/acre)
Yield MOFC Yield MOFC
(t/ha, 15% (€/ac) (t/ha, 15% (€/ac)
m.c.) m.c.)
Punch C 0.5 14.00 5.68 54 5.06 5.8
- 16.90 6.12 20.2 5.28 11.7
Opus + Corbel 0.7+0.3
Stereo 0.75 19.05 5.71 1.6 5.26 8.9
Acanto 0.5
Corbel 0.5 19.20 5.72 2.1 5.39 14.2
Acanto 0.5
Allegro 0.3 19.25 6.27 243 5.50 18.7
Allegro 0.4
- 19.50 5.93 9.6 5.13 2.7
Twist + Opus 0.75+0.5
- 20.75 6.22 21.3 5.48 15.8
Acanto + Opus 0.5+0.5
Stereo 0.75 21.3 5.79 5.40 12.6
Twist 1.0
Tilt 0.5 21.5 5.94 9.0 5.16 1.9
Acanto 0.66
- 21.60 5.96 8.8 5.18 2.7
Opera 1.0
Stereo 0.75 21.6 6.04 13.0 5.49 15.2
Punch C 0.625
23.70 5.89 3.9 5.36 8.0
Allegro + Corbel 0.7+0.3
- 33.19 6.16 5.9 5.30 0
Acanto + Opus 0.8 +0.8
Acanto 0.5 32.5 6.20 8.5 5.62 9.5
Acanto + Opus 0.5+0.5
Stereo 1.0 33.0 6.56 22.1 5.62 9.5
Twist + Opus 1.0+ 1.0
Acanto + Opus 0.8+0.8 33.19 6.21 7.9 5.46 3.0
Sanction + Corbel 0.2+0.5 34.0 6.25 8.5 5.72 12.6
Acanto + Opus
0.5+0.5
Stereo 1.0 34.0 6.45 16.6 5.58 6.9
Covershield 1.0
Stereo 1.25 34.22 6.02 0 5.43 0.8
Charisma 1.5
Unsprayed 5.20 4.57
L.S.D. 0.3 0.29
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Ramularia

Ramularia collo-cygnii was prevalent on many spring barley crops at significant levels in
2002. The control of this disease with fungicides was investigated at Oak Park. A trial was
carried out in which a number of products were applied, at the full recommended rate, at GS
69 (28 June 2002). At the time of fungicide application most of the leaves in the crop were
abundantly infected with Rhynchosporium indicating that any yield response to fungicide was
not solely attributable to control of leaf disease. Therefore any yield response were due to
protection of the stem, ears and awns of the crop. High levels of Ramularia appeared in the
crop subsequent to spraying. The results of this trial are shown in Table 5.

Table 5:  Yield response to GS 69 fungicides on spring barley variety Optic - Oak Park

Fungicide Rate Yield % yield increase
(1/ha) (t/ha, 15% m.c.)
Bravo 2.0 6.81 21
Opus 1.0 6.66 18
Allegro 1.0 6.43 14
Folicur 1.0 6.22 10
Amistar 1.0 6.12 8
Modem 1.0 6.05 7
Caramba 1.5 5.97 6
Unix 0.75 5.97 6
Sanction 0.5 5.96 5
Untreated 5.65 0
L.S.D. 04

Bravo, Opus and Allegro treatments were significantly higher yielding than the untreated, but
were not significantly different in yield response from each other, but they were significantly
higher than all treatments except Folicur. Both chlorothalonil and epoxiconazole are effective
against Ramularia so it is not surprising that these products gave a significant response. The
strobilurins and other triazoles have limited effect against Ramularia although Amistar and
Modem were significantly higher yielding than the untreated while Caramba, Sanction and
Unix were not.

An important observation was that while chlorothalonil gave a visually stricking effect
compared to other treatments, it did not give a significant yield increase over epoxiconazole.
It is unlikely that chlorothalonil would be used on its own at the T2 timing in barley as it
gives insufficient control of diseases such as Rhynchosporium and net blotch. If a robust rate
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of Opus is included at T2 the financial return from adding chlorothalonil is likely to be

minimal.

Winter Barley Fungicides

A trial was carried out on winter barley variety Regina at Oak Park. All treatments were

applied as two-spray programmes. Disease levels were low during the growing season but
Ramularia became evident after the crop had headed. Fungicide treatments were applied to
this crop at GS 32 and 59. The results for this trial are shown in Table 6.

Table 6:  Two-spray programme trial on Regina winter barley - Oak Park 2002
Fungicide Rate % % % Kg/hl Yield
(I/ha) Necrosis | Necrosis | Screenings (t/ha, 15%
Flag leaf | 2" leaf 2.0 mm m.c.)

Opera 1.5 7 29 2.6 57.9 9.06

Opera 1.5

Opera + Corbel 1.2+03 7 32 2.5 57.0 9.03

Opera 1.5

Covershield 1.5 7 21 1.9 57.7 9.07

Covershield 1.5

Allegro + Corbel 0.8+0.3 6 27 23 57.2 9.06

Opera 1.5

Punch C + Allegro 0.8+04 17 60 2.6 56.6 8.72

Punch C + Twist 0.6+1.2

Sphere + Unix 0.8+04 12 45 3.0 55.2 8.62

Twist + Opus 1.2+0.5

Punch C + Modem 0.6 +0.5 25 62 3.1 55.8 8.51

Charisma + Acanto 1.0+ 0.8

Stereo + Acanto 1.2+0.8 18 43 2.8 55.3 8.50

Stereo + Acanto 1.8 +0.8

Punch C + Acanto 0.6 +0.5 24 61 2.7 55.8 8.41

Punch C + Amistar 0.6 +1.0

Punch C + Twist 0.8+1.2 23 59 2.6 55.4 8.38

Punch C + Acanto 0.6+0.8

Untreated 46 81 3.5 55.5 7.85

L.S.D. 9 12.4 0.7 1.2 0.27
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There was trace amounts of Rhynchosporium in this crop. The main disease contributing to
leaf necrosis on the flag and second leaves was Ramularia. All treatments were significantly
higher yielding than the unsprayed. Four of the treatments were significantly higher yielding
and also gave significantly lower levels of leaf necrosis than all the other treatments. These
four treatments all contained epoxiconazole as a component of the fungicide products applied
indicating the effectiveness of this fungicide against Ramularia.

CONCLUSIONS

1n 2002 T1 and T2 fungicide applications on winter wheat gave similar yield increases.

The effect of the T1 treatment lasted through the season. The T1 timing can be either GS 31
or GS 32. However, in 2002, the T1 spray was applied at GS 32 and performed well. At GS
32, the third leaf is emerging and applying a fungicide at this timing gives maximum
protection. It is also a good time for controlling eyespot. Spraying at GS 31 also gives good
control of eyespot but will reduce the protection of the third leaf and will lengthen the time
interval between T1 and T2, a scenario that occurred in 2002. Best results were obtained
when the T2 was applied at GS 39 (i.e. when the flag leaf is fully expanded).

The GS 59/65 (T3) spray timing gives a small yield response if strong T1 and T2 sprays have
been applied at the correct time. This spray reinforces the effect of the earlier sprays and
controls ear fusarium.

There was a large variation in the financial returns from various fungicide programmes in
spring barley. As the yield responses from disease control are usually moderate (1 t/ha — 1.5
t/ha) the fungicide products used and their costs have to be critically chosen. The primary
consideration has to be the disease situation and disease risk in the crop at the time of
spraying. The product chosen and the dose rate will be determined by these factors. Spring
barley disease control costs need not be excessive.
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Energy Crops — Have They a Future?

B. Rice
Teagasc
Crops Research Centre, Oak Park

SUMMARY

Energy production from biomass can reduce greenhouse gas emissions, provide a secure
native fuel source and provide some diversification out of traditional farm enterprises. Most
EU countries have launched programmes to promote biofuel production, but to date there has
been little progress in Ireland.

Pressures to reduce greenhouse gas production must be expected as the effort to achieve
Kyoto targets intensifies. Some abatement of ammonia emissions is also required to comply
with international commitments. To achieve these targets without reducing output, digestion
and low-emission spreading of animal slurry to minimise methane and ammonia emissions
are the most promising options.

If liquid biofuel crops (for vegetable oil or ethanol) were grown on the existing set-aside area,
they could supply about 10% of the agricultural fuel demand. To meet the full agricultural
fuel demand, an area of about 0.3 Mha (6% of the farmed area) would be needed.

Where the whole of an energy crop is utilised in a heating or CHP plant, about 0.5Mha would
be required to meet 10% of the total national energy demand. At the extreme, the total farmed
area could produce an amount of energy roughly equivalent to our national demand.

By-product materials such as wood residues, straw, tallow and recovered vegetable oil are
reasonably priced feedstocks that could help get biofuel industries started. Conversion
technologies are now well established and in practical use in other EU countries. Such
incentives as have been available in Ireland to date to stimulate renewable energy production
have not been sufficient to bring about the establishment of viable projects. To allow a
beginning to be made, two changes are needed immediately: a reduction or remission of road
excise on biofuels and an increased price for electricity from biomass. Since the size of the
biomass resource is limited and no exchequer costs are incurred until the renewable energy is
produced, these measures could be introduced at very little cost or risk to the economy.
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INTRODUCTION

The concept of using farm crops or by-products as fuels has received much attention after
each oil crisis of the past thirty years. It also came to the forefront when set-aside land was
introduced in the early nineties. However, while much technical progress has been achieved,
possibilities for commercial development have always waned as soon as plentiful supplies of
cheap fossil fuel were restored.

Yet there are some indications that we are about to see a more sustained interest in the

development of biofuel industries:

e The need to control the rise in greenhouse gas (GHG) and ammonia emissions is getting
more urgent. This in turn will create problems and opportunities — problems with the high
level of emissions from our current farm enterprises, but also opportunities to produce
energy from crops and wastes.

e The days of abundant supplies of fossil fuel, in particular oil, are coming to an end. All
sources of alternative energy, especially renewable sources, will need to be developed
rapidly to take up the slack.

e Falling margins and market difficulties with conventional farm enterprises are increasing
the need to diversify into alternative markets.

In other EU countries, considerable progress has been made with the establishment of biofuel
industries. The use of wood for heat and electricity in Austria and the Scandinavian countries,
vegetable oil as a fuel for diesel engines in France and Germany, and biogas production from
animal manure in Denmark and Germany, are now substantial established industries. Ethanol
production has grown to a major industry in the USA and Brazil. These developments have
been achieved by a combination of taxes on fossil fuels and incentives for renewables, at a
level sufficient to allow the establishment of viable biofuel industries.

To date there has been no significant development of biofuel use in Ireland. Wood as fuel
amounts to less than 1% of our total energy requirement. The only other biomass use of any
significance is beef tallow, some of which is now being used as boiler fuel for process heat by
the rendering industry. This lack of progress has not been due to lack of interest by potential
investors. The big problem has been the continued low price of mineral fuels, and the low
level of state financial support that has been available for renewable energies. Prices for
electricity from biomass in earlier rounds of the national Alternative Energy Requirement
programme have not been sufficient to attract investors, and excise rates on liquid biofuels
has been maintained at the same level as those on fossil equivalents.

36



GREENHOUSE GAS AND AMMONIA EMISSIONS

Agriculture accounts for about one-third of GHG emissions, so efforts to reduce them will
inevitably focus on the farming sector.

Of the approximately 24 Mt of CO,-equivalent emissions attributed to agriculture, the major
sources are methane from ruminant animals and slurry handling, nitrous oxide from soils and
CO, from fuel use.

The National Climate Change Strategy, the Government’s initial response to the task of
meeting Kyoto targets, aims to balance the need to reduce emissions with the maintenance of
farm incomes and employment (Department of Environment & Local Government, 2000). It
sets out a target to reduce emissions from agriculture by 10% or 2.4 Mt, by the following
means:

1. Reduce methane emissions from the national herd by 10% below “business as usual”
2010 levels; this to be achieved by a combination of reduced stock numbers and changes
in herd management practices.

Increase afforestation.

Develop short-rotation biomass and anaerobic digestion of animal wastes.

Reduce N fertiliser use by 10%.

Promote best practice guidelines.

A

The mention in Item 3 of biomass and digestion is a recognition of the roles they could play in
emission reduction, though the singling out of short-rotation crops is difficult to understand.
Biogas production from 75% of the pig industry and 10% of the dairy industry would reduce
emissions by about 80 kt, or 3% of the reduction target for farming. The use as fuels of other
by-product materials such as wood wastes, tallow, some straw and recycled vegetable oil
could reduce emissions by over 0.5 Mt CO,, or up to a quarter of the target. The GHG
reduction from growing biomass crops would range between 3 and 15 t/ha of CO,, depending
on the crop grown and the fuel produced. So if the entire reduction target had to be met in this
way, a crop area between 160,000 and 800,000 ha would have to be grown.

In parallel with the Kyoto agreement on GHG emissions, the Gothenburg Protocol binds
Ireland to reductions in acid-precursor emissions over the same 1990-2010 period (United
Nations, 1999). From the viewpoint of agriculture, ammonia is the main concern, since 90%
of ammonia emissions come from agriculture.

Ireland is committed to a 9% reduction of national ammonia emissions. Of the total of about
120 kt of ammonia emitted from farms, the main target for reduction should be that from the
spreading of animal manure, which accounts for about 28% of the total. If 50% of slurry were
band-spread, the reduction target should be comfortably achieved.
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POTENTIAL FOR ENERGY PRODUCTION FROM BIOMASS

The total potential for energy production from farm produce can be estimated by adding the
potential from energy crops to that from by-products of existing enterprises.

From crops whose total production is converted by some form of combustion to heat, an
energy yield from 100 to 200 GJ/ha might be achieved, depending on the crop selection, land
quality etc. Assuming that an average energy yield of 125 GJ/ha could be achieved, an area of
over 0.5 Mha would be required to produce 10% of national primary energy requirement, i.e.
more than the current arable area (Fig. 1). At the extreme, the total Irish land resource could
just about produce the national primary energy requirement.
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Fig. 1: Potential for energy production from crops grown for direct combustion

(forestry, coppice, hemp, miscanthus, whole-crop cereals etc.) and for liquid
biofuel production (rape-seed, cereals, sugar-beet etc.)

Crops grown solely for liquid biofuel production (e.g. rape-seed for biodiesel, cereals or beet
for ethanol) would produce a lower amount of energy, probably about 60 GlJ/ha. Crops for
these purposes are more likely to be annual arable crops. If the full arable set-aside area were
devoted to them, about 15% of the agricultural fuel requirement could be produced. To supply
the full agricultural fuel oil need would require an area comparable to the current arable area
to be devoted to it.
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It is clear from these figures that biomass crops have the potential to become substantial
suppliers of energy to the Irish market, but that large areas of land would have to be diverted
from the traditional enterprises to achieve this. The big question is to what extent it is to our
advantage to make this substitution. The environmental advantages are clear, the fuel market
is enormous and the strategic value of a secure fuel supply is almost certain to appreciate. On
the debit side, current fossil fuel prices are variable but still low, and substantial support
would be required to make biofuels competitive with their fossil counterparts at present fuel
prices.

The main by-product materials that could make a contribution are as in Table 1. Some of
these materials (e.g. straw) have existing markets which underpin their price; others have
more limited outlets. Also materials such as slurry from small dry-stock units could hardly be
utilised economically, and forest residues would be better left in situ on many sites. A rough
estimate of the volumes that might be available at a reasonable price and the amount of
energy they might produce is given in Table 1. This amount of energy is equivalent to the
production of about 80,000 ha of energy crops. It is a substantial resource of relatively low-
cost raw material, which could provide a starting-point for a number of biofuel industries.

Of the many possibilities for producing biofuels from farm produce, four of the more likely
possibilities for Ireland are considered here:

e Biogas from animal manure

e Heating or diesel engine fuel from vegetable oils or animal fats

e FEthanol from sugar beet, cereals or cellulosic materials

e Electricity and/or heat production from biomass crops and residues

Table 1:  Potential for energy production from residue materials

Material Potential Calorific Energy form Total energy
resource value production
(kt) (MJ/kg) ®J)
Forest residues 200 13 Heat 2.6
Cereal straw 70 13 Heat 0.9
Manures 30000 0.07 Methane 2.1
Oils/fats 50 35 Liquid biofuel 1.8
Total 7.4
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BIOGAS FROM ANIMAL MANURE

Biogas is produced when organic materials such as animal manures are allowed to break
down under airtight conditions. It consists of about two-thirds methane, much of which would
have been released to the atmosphere during conventional storage, mixing and spreading.
Adoption by 75% of the pig sector and 10% of the dairy sector would allow about 10 MW of
electricity to be produced. A difficulty would arise in the utilisation of small amounts of a
bulky gas at dispersed locations.

The main possibility to reduce ammonia emissions is to use a low-emission slurry spreading
system. One limitation to the adoption of low-emission spreading is the problem of blockages
in the small-bore distribution lines. Digestion would greatly reduce this problem; after
digestion the slurry would be much more easily handled.

In summary, a combination of low-emission slurry spreading systems and slurry digestion
could achieve a combination of useful objectives:
e Digestion would ease the blockage problems that are limiting the uptake of low-emission
spreading.
e Both would contribute to a reduction of slurry smells during spreading.
e The required 9% reduction in ammonia emissions would be achieved.
e Methane emissions from animal wastes would be reduced by the equivalent of about 80
kt of CO,.
e Crop utilisation of slurry N would be quicker and more predictable, so the opportunity to
substitute slurry N for mineral N would be increased.
e About 1 PJ of energy could be produced. This would be roughly equivalent to the output
of continuously running a 10 MWe generator.

However, the saving in fertiliser and return from energy production would not on its own

justify the investment in digesters and low-emission spreaders. Some form of incentive will
be required if any significant development is to take place.

OILS AND FATS AS HEATING OR DIESEL ENGINE FUELS

Vegetable oils and animal fats can provide a source of renewable fuel, either for diesel
engines or heating systems. Some of these uses are already well developed, others are still
under development (Fig. 2).
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Fig. 2: Options for the use of oils and fats as fuels

Oils and fats can be used as engine fuels in two ways:

1.

In unprocessed form with modifications to the engine: This use is relatively new but
developing rapidly in Germany; thousands of engine conversion kits have been installed
and are working well. The conversion consists of some combination of fuel pre-heating,
extra filtration, increased injection pressure and replacement injectors. Fuel processing
cost and industry start-up costs are kept to a minimum. This approach would have
particular relevance in Ireland at present; it needs a low capital investment, the by-product
cake can be used locally, and it is possible to start small and expand later. A number of
small projects are already under way or being planned in Ireland at present.

Converted into biodiesel, no engine modification: This use is widely accepted and
supported by the vehicle industry. An EU Standard (EN 14214) for biodiesel has been
recently ratified. Numerous trials have demonstrated its environmental advantages as a
fuel. About 1 Mt/yr is produced and used in the EU. It requires substantial plant
investment, and processing adds about 5-10 cents/litre to the final cost of the fuel. Many
attempts have been made to launch biodiesel projects in Ireland. To date they have been
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unsuccessful, and it must be expected that this will remain the case until a long-term
commitment to some reduction of liquid biofuel excise is forthcoming.

The use of these fuels for heating in large-scale burners is technically feasible, but economic
viability depends on a very low raw material price, competitive with heavy-grade mineral oil.
For domestic-scale heating units, the availability of suitable burners at a reasonable price
remains a problem.

Currently, the main fuel use of oils/fats in the EU is biodiesel produced from rape-seed crops
grown on set-aside land. The current CAP review is considering a change to the Area Aid
rules that would no longer allow biofuel production on set-aside. The proposed alternative, a
45 €/ha payment on a maximum of 1.5 Mha is unlikely to make any impact. At the same time
the EU Transport Directorate has been trying to oblige member states to meet mandatory
liquid biofuel production targets. Communication between Directorates would appear to have
temporarily broken down. When a final agreement is reached, it is hard to envisage an
outcome that would seriously damage the viability of the fledgling biodiesel industry.

A cheaper raw material is recycled vegetable oil (RVO) from caterers. The use of this material
in animal feeds has been disrupted since the 1999 Belgian dioxin-in-chickens incident, which
was traced to RVO. It is now banned from animal feed throughout the EU, though Ireland and
UK have a derogation until 2004. If no alternative use is found in this country, two possibilities
arise:

e Collection will shrink, and more will be dumped into sewers and landfills.

e [t will be exported for biodiesel production to Northern Ireland, which will benefit from

the introduction of a 20p/litre excise remission in their 2002 budget.

Up to 10 kt/yr RVO could be collected. Oak Park research, together with research and practical
experience in Austria, is showing that it can be used to make good quality biodiesel. Use as
heating fuel is also feasible, and is likely to be tried out in practice in Ireland in the near future.
Direct use in converted vehicle engines is a possibility that is being tried out by a Cork-based
company at present. It is likely that some more research will be required before it can be fully
endorsed.

Beef tallow, whose market as an animal feed has been disrupted by BSE, is another potential
biofuel. Total tallow production is about 60 kt, two-thirds of which goes to animal feed. The
disposal of tallow from the rendering of BSE-risk offal (ca. 3-5 kt) has been resolved by its use in
boilers in rendering plants. The long-term future of tallow as animal feed is in some doubt, and
alternative outlets are very desirable. Three possibilities arise: he