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FOREWORD

The Minigtry of Agriculture, Fisheries and Food (MAFF) wants to encourage an increase in
organic farming, recognising thet thisis one of the options available for more
environmentaly sengitive production. Expanding production will dso help to meet the
growing consumer demand for organic food and contribute to the Ministry’ s wider policies
for minimising pesticide use and optimising other farm inputs. 1t is preferable that consumers
buy British organic produce so that the environmenta benefits of the farming sysem are
enjoyed here.

An important issueis the impact of conversion to organic production on outputs and farm
incomes. Following Competitive Tendering, MAFF contracted the Ingtitute of Grasdand and
Environmenta Research to carry out a 3-year sudy on the conversion of dairy farmsto
organic production. This publication reports the results of the study which was co-ordinated
by Professor R.J. Haggar of IGER, with aspects of the work sub-contracted to ADAS and the
Universty of Waes, Aberystwyth.

The sudy involved monitoring the converson of IGER's Ty Gwyn dairy farm from
conventiond intensive production to organic production and study of ten commercid farms
that were undergoing conversion in south west England and in Waes. The impressive body
of evidence collected shows that the conversion process can be carried out with little long
term impact on herbage or animd production, and rdatively small effects on farm incomes.
Grasdand production fell by some 15% during the first year of conversion, but recovered to
vaues amilar to pre-converson levels, yields of over 8t dry matter per hawere achieved
with swards having high clover contents. Average milk yields per cow were maintained
during the conversion period, despite reductions in concentrate use of some 15%. The
adoption of organic management did not give rise to any sgnificant problems with madtitis or
lameness. Reductionsin variable costs resulted, on average, in increased gross margins per
cow and, despite reductions in socking rates, whole farm gross marginsincreased during the
conversion period, abeit at a somewhat dower rate than comparable farms continuing to
farm conventionaly. The data suggest average costs of conversion of approximately £50 per
ha per year in the firg three years of converson, but this average hides consderable
variation. Once the conversion process has been completed, the results indicate that, with
access to organic premium prices, farm profits should be at least as good as with
conventiona production, and they may even be higher. Certainly, at the moment, the
demand for organic milk is srong.

The Ministry welcomes the results of this study which indicates alarge potentid for the
efficient production of milk from organic systems and the ability to sustain production during
converson. Thisreport deserves wide attention by farmers, policy makers and othersin the
agriculturd indudry.

J.C.CAYGILL
Chief Scientists Group, MAFF
Chairman, Project Steering Group
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SECTION 1: EXECUTIVE SUMMARY

Inthe UK fewer than 50 dairy farms were registered as organic in June 1995. The dow
increase of farmers willing to convert to organic milk production was seen as one impediment
for development of the organic milk market. The overdl objective of thisjoint 3-year project
was to monitor the physica, environmenta and financid implications of conversion to

organic milk production on aresearch farm (Ty Gwyn) and ten commercid farmsin south
west England and Wales, in order to provide policy makers and farmers with more
information about the consequences of converson. Although the Sze of the sampleis
comparably smal it represents about 20% of dl organic dairy farmsin the UK and an even
larger proportion of farms converting in the South Western region at the time.

Land use and farm management

The mgority of the commercia farms, ranging from 45 to 450 ha and 37 to 320 dairy cows,
were specidised dairy farms. They converted in two or more stages, which allowed for losses
in forage productivity and financial costs and risks to be spread over along period. Only on
three farms (including Ty Gwyn) was dl land converted in one stage. Forage arealincreased
on most farms, to compensate for lower forage productivity in the early years of conversion;
cropping area declined and some farms increased in land area.

Farmers converted for a variety of reasons: financia motivations, health issues and the use of
dternative remedies; preference for extensive farming systems, and generd environmentd
concerns.

Soil nutrients

Monitoring of soilsat Ty Gwyn and on the commercia farms provided no evidence of a
marked decline in pH or content of extractable P and K in soils during converson. Nutrient
indices for mogt of the fields were satisfactory and similar to those reported for non-organic
fields. However, soil K in two-thirds of fields declined during the investigation and herbage P
was sometimes |ess than recommended.

Nitrate leaching studies at Ty Gwyn indicated that soilsin early winter contained Smilar
quantities of potentidly leachable N to those reported for other organicaly farmed or
moderady fertilised grassfiedlds. There was no evidence that cultivation increased nitrate
leaching. Direct messurements of leaching in one fidd indicated thet nitrate-N
concentrations in soil water remained below 5 mg N/I. Concentrations of up to 20 mgN/I
were measured in a second field, treated with applications of "dirty water" during the winter.

Cdculation of whole-farm nutrient balances showed that inputs of N, P, K and Ca exceeded
outputs in agricultura products. Nutrient budgets highlighted the importance of bought-in
concentrates as a source of nutrients. The relatively low proportion of N input recovered in
milk, together with additiona input by fixation, resulted in Sgnificant surpluses of N, which
may contribute to losses to the environment. Nevertheless, surpluses were less than those
reported for intengive, conventionaly managed dairy farms.

Herbage production

Following the cessation of fertilisers, herbage growth fell by 15% during the first year of
converson a Ty Gwyn but, by year 3, herbage yields had recovered to 93% of pre-
converson values. Similar trends were apparent on the collaborating farms.

6
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The white clover content of the herbage a Ty Gwyn increased substantialy throughout the
trangtion, from less than 5% to over 30% by year 3. Red clover/Italian ryegrass proved
particularly useful infilling the check in herbage production during the early stages of
conversion, producing up to 14t DM/ha. Tota herbage produced on awhole-farm basis
increased during years 2 and 3, compared with year 1, alowing more herbage to be enslled as
conversion proceeded. Herbage quality also increased during conversion, due to earlier
cutting for slage and the increased legume content.

There were wide variations in herbage yidds between the collaborating farms. However,
within any one farm, yield differences between the mean of the "best” and the "worst" fidds
(as sHected by the farmers) were only about 25 per cent. Herbage yields were closely related
to Ste classand leve of available P in the soil.

Overdl, the resultsillugrated that high levels (e.g. over 8t DM/ha) of grasdand productivity
are achievable from organic sysems containing high levels of white clover.

Biodiversity
A grasdand survey of the collaborating farms showed that during converson there was an

increase in ground cover of white clover and broad-leaved species, e.g. buttercups,
dandelions and nettles, at the expense of perennia ryegrass.

Weeds, other than docks, were not considered amagjor problem on most farms; docks posed
the greatest problem in newly sown leys, especidly those cut for silage. Grazing appeared to
reduce the presence of docks.

Trapping of smal mammals aong four young hedges at Ty Gwyn showed that, whereas
numbers of wood mice and bank voles remained static during conversion, shrews began
colonising the hedges ayear or so after planting.

Five species of birds reappeared at Ty Gwyn during the course of converson, whereas a
further two species disgppeared on the adjacent conventionally managed land of Lodge Farm.

Animal production

Average milk yields per cow for al commercid farms were Smilar to pre-converson figures.
Following conversion the average quantity of concentrates fed per cow was reduced by 15%.
Thisled to increases in milk produced from forage per cow. Average fat and protein contents
of the milk were smilar to those recorded in conventiona herds.

Initialy stocking rates fell sharply, because of reduced forage productivity. However, in year
4 they were about 10% lower than in the last year of conventiond management. The greatest
reductions occurred on farms with stocking rates above 2 L U/ha before converson.

An dl-the-year-round caving pattern was considered essentid for many of the farms asthe
organic premium was dependent on regular supplies of milk of consstent qudity. Some
farmers crossed Holstein- Friesan cows with breeds having genetically higher milk qudlity.

Animal health

No mgor hedth problems were recorded during the study and aternative remedies were used
for the successful treatment of many allments at both Ty Gwyn and on the collaborating
farms.

On dl fams many cases of clinical madtitis were trested with dternative remedies, with
antibiotics only used for the more severe cases. The average number of cases of clinica
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meadtitis was only dightly higher than on many conventiond farms, despite the withdrawa of
routine use of long-acting antibiotics in the dry period and the different gpproaches during
lactation.

Although al of the organic herds continuoudy grazed clover-rich swards, the incidences of
bloat were low. The number of cases of retained foetd membranes, metritis, fertility and milk
fever problems were rdatively low on dl farms and there was no indication of minera
imbaance in the diets.

While locd veterinary surgeons were supportive and knowledgeable in the use of dternative
remedies on some farms, other farmers sought extra advice from veterinary surgeons from
other areas and increased their own knowledge in the use of dternative remedies.

Economic performance

Theinitid reductionsin milk production and stocking rate led to reduced milk sales, because
most farmers were not able to obtain premiumsiin the first three years, reductions were
compensated by increases in other dairy income (e.g. quota leasing), which led to asimilar
output per cow as for the nationa average of dairy farms of about £1,240 per cow in year 3 of
converson.

Reduction in variable costs of about 20% resulted in dightly better gross margin per cow and
per litre milk in the firg three years of converson compared to the nationd average. In the
fourth year of converson most farms were ableto sdl some or al milk at a premium, which
further improved dairy gross margins. Only one area lacked amarket outlet for organic milk.

Even though milk was the mgor source of income, whole-farm performance did not follow
the same pattern as the dairy enterprise, because of reductions in socking rates. After initid
reductions the over-dl output returned to pre-conversion levels by the third year of
conversion, of about £1,400 per ha (range £565 to £ 2,059), whereas smilar conventional
farms increased output during the study period. Reductions in variable cogts led to steady
increases in average whole-farm gross margins to £1,164 per hain year 4, but the increase
was smdler than for smilar conventiond farms.

Fixed codts, after aninitial increase, returned to pre-converson levels, even though average
values were higher before conversion started than for the conventiona cluster. The
conventional group increased fixed costsin the same period a a higher rate.

Average Net Farm Income (NFI) increased from £201 per ha (range £-66 to £526) in the last
conventiona year to £244 per ha (range £-95 to £649) in the third year of conversion, after
reductions (to approximately £170 per ha on average) in the first two years. Comparable
conventioral farms only showed a reduction (range £260 to £240 per ha) in what would have
been the first year of converson of the sample farms. The study farms achieved a better result
(E271 per ha, range £-343 to £649) in the fourth year, once premium prices were available for
more than haf of the farms, but no data for conventional comparison is available for that

year.

The average reduction in NF was caused mainly by income losses on mixed and arable
farms and specidist dairy farms that converted the whole farm in one year; other farms
showed continuous improvement of the NFI per hectare.

On average, the farmsincurred cogts of conversion (difference between what the farm
actudly achieved and what it might have achieved had it followed the same trend as smilar
conventiona farms) of approximately £50 per ha per year in the firgt three years of

8
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conversion. Higher costs of up to £185 per ha per year occurred on mixed dairy and arable
farms and on rapidly converting specidist dairy farms, whereas those specidist dairy farms
that converted in stages had no conversion costs and gained financialy up to £180 per ha per
year. However, because of the smdl sample size (10 commercid and 1 experimentd farm),

care is needed in the interpretation of the results.
Aberystwyth, 31 December 1995.
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SECTION 2: GENERAL INTRODUCTION
By N.H. Lampkin, S. Paddl and R.JHaggar

2.1 Background

2.1.1 Significance of the organic milk sector

As of 30 June 1995, there were 784 farms with 46,069 hectares certified organic or in-
converson in the United Kingdom. Of these, fewer than 50 farms were certified for organic
milk production. Recent estimates suggest that gpproximately 7 million litres of organic milk
are now marketed or processed annually (Campbdll, 1995), with an emphasis on processing
into yoghurts (Rachd's Dairy, Y eo Valley) and cheese (Welsh Organic Foods, Alvis Brothers
and various farmhouse cheese makers). A limited amount of organic milk is sold through the
liquid market. The location of certified organic milk producers (and the producers selected
for this study) reflects the geographica location of the major processors and distributors as
well as the more usud dimatic and land qudity condraints.

One factor behind the smdl scde of the organic dairy industry has been the dow growth in
demand for organic milk and milk products, which has resulted in some organic farmers not
opting for certification of the dairy herd because of alack of a premium price avalable to
justify the expense. Conversely, in some regions such as west Wales and south-west England,
where demand is stronger, the long lead-in periods associated with conversion to organic
milk production, and the lack of farmers converting their herds, have led to supply shortages
and high transport costs, and have acted as a brake on expansion.

2.1.2 Conversion to organic milk production

Despite the relatively favourable results from comparisons of established organic and
conventiond dairy farms, the converson or trangtion from conventiond to organic farming
systemsis subject to a number of physicd, financid and socid influences which differ from
those associated with established organic farming systems. The process is complex,
involving restructuring of the whole farm system and a significant number of innovations due
to new production and processing activities as well as changes in production methods.
During the conversion process, the farmer needsto: adjust the stocking rate to the natura
carrying cgpacity of the farm; improve soil fertility by introducing legumes into the rotation
and swards, change the management of the system to maintain anima and plant health with
the limited inputs available; work towards the establishment of a baanced and sustainable
ecosystemn (Lampkin and Measures, 1995; Padd and Lampkin, 19944). This entails
commitment to the gpproach and increased levels of observation, flexibility, skill,
management expertise and confidence on the part of farm personnd. The time required and
the difficulties associated with the necessary changes depend on a number of eements
including: the intengty of conventiona management and the condition of the farm before
converson; the extent to which new enterprises and marketing activities are introduced; and
the possibility of additiond yield and financia pendties related specificaly to the converson
process.
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2.1.3 Length of conversion period and conversion strategy

Organic production standards specify that land must be converted for at least two years
before it may qudify for organic status (UKROFS, 1995). The dairy herd itsalf must go
through an additional conversion period of at least three months, in which a diet conforming
to standards must be fed. The ‘minimum’ conversion period is therefore 2 years and 3 months
before the produce may be marketed as organic. Because grazing livestock often forage
across the whole farm, dairy producers would be at a significant disadvantage compared with
their crop-producing counterparts if they converted their farm in stages (see below), since it
could take aslong as 7-10 years to qudify for certification for milk, whereas individua crops
would qudify after only two years. For this reason, UK standards permit feed rations
consgting, on adry matter basis, of: a least 50% organic, no more than 20% conventiond,
with the baance either fully organic or in conversion.

In practice, the converson period lasts longer than specified by production standards and
consgts of different phases. The early stages of converson usudly involve vists to, and
discussions with, other organic farmers, attendance at seminars and conferences, discussions
with advisers and reading available literature. This information gathering exercise may then

be followed by a'trid' phase, or by afull-scale conversion. There are some difficulties
associated with the 'trid' phase gpproach: dthough trying organic management on onefield
alows direct experience to be gained, it does not dlow for the establishment of awhole-fam
system, including the development of a suitable rotation with fertility building crops, the
integration of livestock, and the management of the farm ecosystem for crop protection. An
dternative dtrategy of gradud de-intengfication can dso be interpreted as away of
experimenting with the withdrawa of inputs, but again does not provide direct experience of
organic farming as a complete system. The 'trid" phase can often be replaced by conversion
planning, aiming to assess the feadibility of a converson for the individua farm (Padel and
Lampkin, 1994a; Lampkin and Measures, 1995). Converson planning can help identify
potentia problems relating to labour requirements, other resource congtraints, financia
returns and cash flow, and may include steps to enhance anima welfare, environmenta and
nature conservation characteristics of the farm.

Once the decison to convert the farm has been taken, there are two main gpproaches which
can be chosen:

Staged conversion: The desire to oread capitd investments and to restrict learning costs
during conversion, especialy the costs of mistakes made with new enterprises or production
practices, isamaor reason why many farmers adopt a'staged' approach to conversion (Padel
and Lampkin, 1994a). In thefirst year only part of the land is converted, typicaly 10-20 %.
During this time, experience can be gained whilst the cogts and risks are carried by the
remainder of the farm gill under conventional management. Once the implications of organic
management are better understood and confidence has been gained, the remainder of the farm
may be converted more rapidly. Another advantage of this approach is that fields can be
transferred into organic management with a fertility- building legume crop. The length of time

of astaged conversion varies from farm to farm.

Single-step: The dternative is to convert the whole farm in one step or "all at once'. Thiscan
have the advantage that the farm gains quickest access to premium prices, but it aso means
that the learning cogts, capital investments and risks are concentrated into a short period of
time and rotationa disadvantages can arise because not dl of the farm can be put down to
fertility-building crops a the same time. The farm business needs to have sufficient financid
flexibility to absorb these cogts. This approach may be appropriate where anew busnessis
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being created and there is no established system to provide a ‘cushion’ (Lampkin, 1993). If
mistakes are made, the impacts are likely to be severe. As a consequence, this agpproach may
turn out to be more cogtly, despite the apparent attractions of earlier access to premium
prices.

2.1.4 Crop and forageyields during conversion

Thereis some evidence of adeclinein crop yidds during the conversion period grester than
that which would be expected in an established organic system, because biological processes
such as nitrogen fixation and rotationa effects on weeds, pests and diseases take time to
become established. In arotationd system, these effects can be minimised by sarting the
converson with the fertility- building phase of the rotation, such as a clover/grassley,
followed by cash-cropping after two to three years.

In many cases, conversion-specific yield reductions may be due to mistakes or inappropriate
practices, such asthe remova of nitrogen fertiliser without taking action a the sametimeto
gimulate biologica nitrogen fixation usng legumes. These reductions can often be avoided
when the farmer has access to information and the opportunity to learn about organic
management before starting converson, and with careful planning.

From the literature, no clear evidence exigts that forage yields under established organic
management have to be dramaticaly lower than under conventional management (Newton,
1992; Newton, 1994). Nevertheless, livestock feed shortages are reported frequently during
the process of conversion to organic farming. Farmers may purchase more forage and
concentrates than before conversion and they have also been observed to increase the forage
area (Rantzau et al, 1990; Schulze Pals, 1994). Forage crops are the one area where
conversiongpecific yied decline may be inevitable, with production lost as aresult of
reseeding grasdand with new mixtures containing legumes, or waiting for clover to become
established naturdly following the withdrawa of nitrogen fertiliser. The loss of output can
place sgnificant pressure on stocking rates for livestock on predominantly grasdand farms,
particularly where permanent grasdand isinvolved.

2.1.5 Animal nutrition, health and welfare

For many consumers, some intensive farming systems include practices that are associated
with unacceptably low standards of anima welfare, such as poor housing conditions, the use
of hormones to stimulate production and the feeding of recycled anima wastes, that may
pose arisk both to the hedth of animasto whom it is fed and to consumers of the animal
products. The sdlection of high genetic merit cows with the potentid for high milk production
can aso lead to other related responses which may be deleterious to the hedlth and welfare of
the cow (Webgter, 1993). The feeding of unbalanced diets, including those with ahigh
concentrate content, to boost the milk yield of theindividual cow often increases tota
production but with the negative effect on the animd's immune system and hedith,
paticularly in relation to metabolic disorders. The high incidence of madtitis, lameness and
reproductive problems in some intensively-kept dairy herds results in the routine use of large
quantities of convertiond medicines, high levels of stress within the herd and unacceptably
high culling rates. Baars and Buitink (1995) reported significant relationships between the
gtandard of housing facilities and the incidence of both disease and metabalic disorders.

Organic dairy farming has the potentid to improve the acceptability of milk production to the

consumer, by providing a management system that is more balanced in dl aspects of

livestock husbandry, resulting in less stress for the animas within the herd and the

maintenance of high standards of welfare. Many of the problems associated with intensive
12
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systems can be reduced or diminated by improving the facilities in which the cows are kept,
reducing high stocking levels and providing amore balanced diet (Offerhaus et al, 1994).

Apart from the necessary changesin forage production, changing to organic management for
the dairy herd involves further changes in the diet. The proportion of concentrates in the total
ration isrestricted to 40% and, if certification of the milk is envisaged, the dairy herd can
only be fed a concentrate mix made up from acceptable ingredients, such as ceredls and grain
legumes, preferably from organic origin. Up to 20% of the ration may condst of conventiona
ingredients from alimited range of components, such as maize gluten, prairie med, full fat
soyaand linseed cake.

Changesin anima hedth practices imply a move to preventive management rather than
preventive trestment, which is potentialy the most difficult areafor many farmersto comply.
By improving the level of sockmanship within the organic dairy herd and improving the
immunity of the cow to disease, many problems can either be prevented or detected in the
early sages of development and effectively trested with aternative remedies, without the
need to routingly use conventionad medicines. In many cases, the key issue during the
conversion period is confidence to stop routine medication, such as dry-cow therapy, in
favour of these dternative approaches.

Organic standards contain detailed animd welfare provisions, which are an important
component of successful organic management. Outsde access and housing gppropriate to
behaviourd needs are required. Depending upon the system on the farm, some changes to the
housing conditions might therefore be inevitable; a change to loose housing for the dairy

herd, even though not drictly prescribed, might be seen as beneficid by the individua farmer
and implemented as part of the conversion process. In terms of breeding, emphasisisgivento
maintaining a closed herd, rearing of the herd's own replacements and the feeding of whole
milk to caves (Lampkin and Measures,1995).

2.1.6 Environmental impact and natural resource use

The environmenta impacts of organic farming systems have been examined in a number of
reviews (Arden-Clarke, 1988a, 1988b; Lampkin, 1990; Redman, 1992; Greenpeace, 1992,
ADAS, 1995). These indicate potentid benefits in terms of: improved soil fertility, organic
meatter content and biologica activity; better soil structure and reduced susceptibility to
erosion; reduced pollution from nutrient leaching and pesticides; and improved plant and
animd bio-diversity, including the presence of many rare species. In addition, organic
systems generdly use fewer non-renewable resources such as foss| energy and minera
fertilisers, both per hectare and per unit of output.

However, mogt of the comparative studies of the environmenta impact of organic farming
have focused on arable production, and have compared established organic and conventiona
systems. Few, if any, have analysed changes in environmenta impact either on grasdand-
basad livestock farms or during the conversion period. Concerns have been expressed that
negetive environmenta impacts may arise due to the ploughing-in of permanent grasdand
and/or inappropriate use of livestock manures and durries, although these aspects are
regulated by production standards. Little attention has been paid to the impacts on insect and
bird life of the (re-)introduction of flowering cloversinto grasdand, and to the impacts of
changes in fertiliser and herbicide use practices on grasdand botanical composition, hedges
and smal mamma populations.

13
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2.1.7 Labour requirements

Studies of the conversion process reviewed by Padel and Lampkin (19944) indicate that
increases in labour use over the converson period are typicdly in the range 10 to 25% and
are associated with: the introduction of more labour-intensive (but high-value) crops and/or
production techniques; on-farm cleaning, grading, processing and marketing of produce;
amdl-scale experimentation with new crops; increases in farm sze. There may be
conversionspecific increases in labour requirements associated with market development,
innovations, and delays in labour - saving investments such as mechanisation due to cash flow
congdraints, but little evidence is available on thisissue. There islittle evidence that Iabour
requirements for existing enterprises increase during converson, athough labour use per
anima may increase where intensve livestock enterprises are converted to free-range
systems.

2.1.8 Financial performance

A number of European studies have attempted to compare organic and conventional milk
production (for reviews, see Lampkin (1993) or Paddl and Lampkin (1994b)). In generd,
these studiesindicate that milk yields per cow may be 10% lower and stocking rates 20-30%
lower, resulting in milk yields per hectare 30-40% lower on organic farmsthan on
conventiond. Reductionsin concentrate use (typicaly 35%) and in fertiliser use for forage
production (typicaly 50% or more) result in Smilar gross margins per cow and higher gross
margins per litre, even without the benefit of premium prices and despite sometimes higher
prices for purchased organic cereds. On a per hectare basis, financid performanceis
generdly lower unless significant price premiums (25% or more) can be obtained. The results
from the limited previous UK gtudies are broadly in line with these generdisations (Table 1).

The evidence on whole-farm performance of specidist and mainly dairy famsin the United
Kingdom is more mixed (Table 2). The variahility, even between conventiona farm groups,
illugtrates the need for careful selection of comparison groups with respect to farm type, size,
location and other factors such as the role of on-farm processng.

From the results presented in Tables 1 and 2 it seems possible that, under certain
circumstances, organic dairy farmers might achieve performance levels smilar to
conventiond farming without recourse to premium prices. This may be due to resource use,
efficiency gains from low concentratefhigh forage diets, a shift from fertiliser inputs to clover
as the source of nitrogen for forage production, and the added nutritiona value of clover
compared to grass (Holliday, 1989).

14

Archived at http://orgprints.org/6789



Tablel Dairy enterpriseperformance, UK studies

Houghton & Poole (1990) Redman (1991)
Year 1989/90 1990/91
System (no. of farms) Organic (11) Conv. (@) Organic (13) Conv. (0
Herd size 57 102 73 109
Stocking rate (LU/ha) 1.56 2.37 1.78 2.22
Output:
Yield (I/cow) 4589 5049 5332 5838
Price (p/litre) 0.200 0.206 0.21 0.188
Total (E/cow) 1010 1111 1123 1095
Variable costs:
Conc. use (kg/cow) 930 1448 1153 1462
Conc. cost (£E/t) 155 139 154 132
Conc. cost (E/cow) 170 226 178 193
Forage (E/cow) 34 86 8 54
Total (E/cow) 310 425 186 247
Margins (excluding premium):
£ per cow 700 687 764 848
p per litre 0.153 0.136 0.143 0.145
£ per hectare 1092 1628 1360 1883

a Milkminder, weighted to reflect breed composition of organic sample.
b Milkminder, not weighted for breed.

Table2 Wholefarm performance of dairy farmsin the UK, 1989/90

No. of Size (ha) Output Variable Gross Net farm NFI
farms costs margin income (Effarm)
(E/ha) (E/ha) (E/ha) (E/ha)
Murphy (1992)
Organic 27 161 969 312 657 87 14071
Conwv. 485 74 1590 695 895 318 23500
Lampkin (1994)
Organic 6 37 1126 299 827 406 14870
Conv. 14 46 981 356 625 183 8413
Lampkin (1993)
Organic Case A 46 1582 376 1206 548 25317
Conv. 9 42 2593 975 1618 796 33352
Organic Case B 102 1251 370 881 186 18894
Conv. 35 116 1247 481 766 185 21460
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2.1.9 Conversion costs

The cogts pecific to the conversion process vary widely according to individua
circumgances, arising from a combination of one or more of the following:

Output reductions due to changes in husbandry practices, enterprise mix (including a
possible conversion-reated emphasis on fertility-building legumes at the expense of cash
cropping), or as aresult of mistakes or ingppropriate actions which could be avoided
through improved information and planning.

New investments in land, machinery, livestock, buildings, fences, weter supplies, feeding
systems, manure handling systems and other facilities, in particular when converting from
very specidised arable or livestock systems - some of these may be financed by capital
released through reductionsin livestock numbers and sde of quotas.

Information and experience gathering including direct costs, eg. for literature, training
courses, advisory services, study tours, seminars and conferences, and indirect costs, such
as replacement labour to cover for absences on training courses and crop failures/poor
performance where new enterprises or techniques are being tried out.

Variable cost reductions as prohibited inputs are withdrawn and other inputs such as
purchased livestock feeds are restricted - athough some additiond costs may be
associated with reseeding grasdand, establishing green manures and other fertility-
building measures.

Fixed cost increases - normally restricted to labour use, depreciation of converson
related investments, and certification charges. Higher depreciation costs may aso be
associated with the writing-off of investmentsin discontinued enterprises (such as battery
cages).

Lack of access to premium prices, particularly for crops, during the officid two-year

converson period. Where premium prices are available, sgnificant market devel opment
costs may be associated with obtaining them.

Eligibility for subsidies, including loss of digibility for arable area or livestock headage
payments, or cross-compliance regtrictions on subsidies available to conventiona
producers, as well as access to support for conversion and environmenta improvements.

2.1.10 Casestudiesof dairy farmsin conversion

Case studies of the conversion of two English dairy farms (one specidist, one mixed
dairy/arable) conducted before the 'CAP Reform’ of 1992 indicated that conversion costs over
afive year period could be up to £100 per haper year for specidist dairy farms (Lampkin,
1993; Lampkin, 19944).

Although stocking rates and arable crop yidds declined on both farms due to areduction in
purchased feed and fertiliser use, milk yields from forage per hectare increased on both farms
in relaion to the previous conventiona management. Changesin physica output levels and
input use a the sart of the conversion were dso influenced by exogenous factors, such asthe
introduction of milk quotasin 1984. Lower variable costs on the specidist dairy farm
compensated for output changes to give dairy gross margins smilar in most yearsto the
average for comparable dairy farms, even on a per hectare basis and without the benefit of
premium prices. The reduced stocking rates on the mixed dairy/arable farm resulted in a
lower gross margin per hectare despite smilar per cow performance, aresult morein line
with the findings of other studies of organic milk production. Converson related expenditure
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was incurred on both farms, including modifications to farm buildings and advice, training
and certification cogts but the overdl impact on farm financid performance was smal.

Net farm income on the specidist dairy farm was comparable to the average for the
conventiond farms for much of the conversion period, but declined relatively and absolutely
towards the end of the study. Any conversion-related income reduction was masked by
economic circumstances affecting al dairy farmers. Net farm income on the mixed farm aso
followed smilar trends to the conventiona farms, reflecting wider economic pressures,
athough there is more evidence of a converson-rdated reduction in incomein this case,
linked to changes in stocking rates, output and gross margins and without the benefit of
premium prices. Premium prices obtained at the end of the study period were found to
contribute £100 to £200 per ha per year toward net farm income.

The results from these case sudiesillustrate the need to relate performance assessments to
the previous performance of the farms under conventiona management, as well asto the
performance of other conventional and organic farms. They aso indicate the need for Sudies
of the conversion process to be conducted over a sufficiently long time period for trends to
become apparent.

In 1994 the UK government introduced the Organic Aid Scheme to support conversion to
organic farming under the agri-environment measures of the CAP reform (EC, 1992) paying
an average of £50/ha per year over five yearsin lowland areas and £10/hain the Less
Favoured areas of England and Wales. None of the studies conducted to date have anaysed
the impact of these payments on the costs of conversion to organic production, and none of
the farmsin the current study made use of the payments as part of the conversion process.

2111 Key issuesfor research

A number of issues relaing to the impacts of conversion arise from the previous research
studies and anecdotal experiences reported by farmers.

Soil nutrient resources. Within individud dairy farms, especidly those Stuated in high
ranfal areas, the cessation of fertiliser inputs, plus the congtant cutting of grass for silage
and the continuous removal of nutrientsin the form of milk and meet products, represent a
potentia threet to soil nutrient reserves and pH levels.

Herbage productivity. Following the cessation of fertiliser gpplication, grass yields can be
anticipated to fal at least until white clover becomes fully established in the sward. There
islittle information regarding the extent to which this reduced forage production leads to
fodder shortages and reduced stocking rates, noting especialy the need to build up forage
reserves because of the virtua impossibility of purchasing organicaly grown forages.

Forage quality. Although clover-based swards generdly have higher nutritiond vaues
then dl-grass swards, this may not be redlised during the conversion period due to lack of
experience with clover production and conservation. This may mitigate againg the
potentia for reducing concentrate feeding.
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Socking rates. Thereis some evidence that forage production during the conversion
period leads to fodder shortages which may be countered by: purchasing additional
feedstuffs or permitted fertilisers (e.g. organic manures); reducing livestock numbers; or
by accepting reduced yield per anima. The extent and significance of these changes
required evauation.

Animal production. There were concerns about possible difficulties of maintaining totd
milk production from the farm and raising milk protein levels to meet market demands.

Animal health. Little information was available on the consequences of stopping the
routine use of conventiona medicines (e.g. antibiotics) on anima hedth satus, especidly
meditis. Similarly, more information was required on the effect of diet changes on the
incidence of anima lameness

Environmental impact. Organic systems, once established, have the potentia for
increasing generd levels of biodiveraty and reducing pollution of ground water.
However, during the process of conversion, disruptions associated with reseeding could
lead to environmental codis.

Conversion-specific costs. It is necessary to distinguish between cost and income changes
which occur as part of norma organic management of a unit, and costs which are specific
to the conversion process. Previous studies have left open questions about the extent of
conversion-specific costs in relation to labour, capita investments and other fixed codts. It
may aso be difficult to disentangle more genera, exogenous changes in varigble input

costs and output prices from those related specificaly to the adoption of organic farming.

Innovations, information requirements, conversion planning, rate of change, and risk and
uncertainty. Little attention has been paid to the extent of the innovations and the rel ated
information requirements of conversion. Conversion planning and the adoption of staged
conversons, are believed to reduce the risk and uncertainty associated with conversion.

The relative costs and risks of different conversion strategies have not been compared in

order to identify ‘optima’ approaches.

Farm type and intensity. Previous case studies (Lampkin, 1994a) focused on farms of
moderate intengty and identified some sgnificant differences between smdler, specidist
dairy and larger, mixed dairy/arable farms. Some of the conclusions reported above might
not hold for high+intendity dairy farms, or might be unique to the farms studied.

Production standards and two-year conversion period. Organic production standards can
place significant management congraints upon farmers, particularly during the conversion
period when flexibility may be required. These standards require organic management
practices to be adhered to, often without access to specidist, premium markets to provide
recompense for output reductions or certification costs. This regulatory lack of accessto
premium prices may represent one of the mogt significant financia costs of conversion on
aablefarms, but little information exists as to its sgnificance on livestock farms.

Impact of policy changes. Following the CAP Reform, it is difficult to estimate the full
impacts of changes in subsidy payments on previous conversion cost estimates. It islikey
that the shift from commaodity price support to arable area payments, and the introduction
of quotas on digihility for some livestock premiums, could have a significant impact on
the financid performance of farms converting to organic production. Dairy farms are less
likely than the other farm types to be influenced sgnificantly by these changes due to
differences in farm enterprise structure and the nature of policy support for dairying.
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2.2 Objectives and work programme of this project

2.2.1 Main aims

The overdl am of the programme was to produce physica, financia and environmenta data
to support the development of organic milk production in response to consumer demand and
in full compliance with the UK Register of Organic Food Standards (UKROFS)
requirements.

The main thrust of the programme was to identify and monitor changesin physica resources,
related financid costs and selected environmenta benefits during the process of conversion
from intensive conventiond dairy production to organic milk status.

The broad gpproach involved (i) detailed monitoring during the setting up of a 63 ha sdf-
contained organic dairy farm at IGER Trawsgoed, (ii) relaing the physicd and financiad
performance of this research farm with 10 other commercid dairy farms undergoing
conversion to organic milk production, and (iii) comparing the findings to the performance of
comparable conventionaly managed dairy farms.

2.2.2 Specific objectives

()] To convert the dairy unit at Ty Gwyn (which had previoudy been part of on dl-grass
dairy farm receiving about 380 kg N/ha per annum and heavily stocked with Friesan cows)
to a sdf-contained organic dairy farm, by the most direct route.

(i) At Ty Gwyn:

@ to measure annua changesin soil nutrient status on dl fidds and levels
of nitrate leaching on sedlected fields.

(b) to record tota herbage produced on dl fields and andyse for quality.

(© to monitor livestock performance by measuring milk output and
qudlity, monthly changesin individua anima weght and body
condition, and indicators of fertility.

(d) to record incidence and trestment of animd ill hedlth, with specid
reference to madtitisincidence (as indicated from weekly bulk milk
bacteriology and cdl counts) and lameness.

(e to monitor significant changesin plant biodiversty and anima
wildlife, particularly birds and smdl mammds.

@iy  Toidentify 10 commercid dairy farms undergoing conversion, grouped in south-west
England and Waes, willing to collaborate in farm recording.

(iv)  Onthe collaborating farms.
@ to measure annua changes in soil nutrient status on 10 fields per farm.

(b) to record total herbage produced from 4 fields (2 grazing and 2 cut for
dlage) per fam.

(© to carry out agenerd survey of the botanical composition on each
farm.

(d) to monitor livestock performance, as per Ty Gwyn.
(e to record incidence of ill hedth on each farm.
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v) To contrast the physicd data (soils, plants, animals) collected from dl farms with
exiging basdine data from conventiond farms.

(vi)  Onthebassof the physica inputs and outputs (plus the associated costs and
revenues) recorded a Ty Gwyn and on the 10 collaborating farms:

@ to generate enterprise gross margins.

(b) to record fixed costs and calculate whole-farm results according to
gtandard income definitions.

(© to contrast the enterprise and whole-farm performance data against
data from comparable conventional farms.

(d) to discuss the results in the context of the wider economic environment
for dairy farming in England and Wales.

2.2.3 Organisation of work programme

The following diagram shows the links between the various organisations involved in the
contract.

Figurel Theorganisation of the project

MAFF
Steering
Committee
M anagement
Support IGER Consultative
Group Panel
ADAS UWA

The roles of the participating organisations are outlined below.

MAFF Steering Committee

This Committee consisted of representatives of MAFF, the research collaborators and
the dairy indudtry. It was responsible for advising, monitoring and commenting on the
overdl direction of the programme. It met every 6 months throughout the duration of

the programme. Membership of the Committee included: J C Caygill (MAFF,
Chairman), J Byng (MAFF, Policy Division), A Hacking (ADAS, Trawsgoed), R J
Haggar (IGER, Secretary), P Holden (British Organic Farmers), M Houghton
(Andersons), B Kenworthy (ADAS, Camarthen), P Midmore (University of Wdes), CJ
Pollock (Director, IGER), G Rowlands (Rachad’ s Dairy), R Unwin (MAFF/ADAYS), R
JWilkins (IGER, North Wyke) and L Woodward (Elm Farm Research Centre)
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IGER
As the main contractor, IGER was responsble for:-
I Setting up and running the farm & Ty Gwyn.

i. Carrying out the bio-physica monitoring at Ty Gwyn and on the collaborating
farms with specid reference to soil nutrients, herbage production, animal
production, and biodiversty.

il Issuing and co-ordinating sub- contracts to ADAS and UWA.

ADAS

ADAS was subcontracted to collect detailed financia records from Ty Gwyn and the 10
collaborating farms, as well as monitoring milk quality, cow lameness and smal mammas a

Ty Gwyn.

UWA

Universty of Waes, Aberystwyth, was contracted to supervise the collection of economic
dataon Ty Gwyn and the commercia farms, to carry out an analyss of the data and compare
with data from conventiond dairy farms. UWA aso agreed to organise mesetings of the
Consultative Group and to produce a newd etter.

Management Support Group

Thisinforma group, led by Gareth Rowlands and supported by Nic Lampkin and Bruce
Kenworthy, met frequently, especidly during the early stages of setting up Ty Gwyn, to
advise the farm manager on practica agpects of organic grasdand farming, including
assistance with drafting the Conversion Plan.

The Consultative Panel

Thisgroup of 10 commercid dairy farmsin the process of conversion to organic farming was
selected to provide information about their experiences with the conversion. This group,
referred to from the outset as the Consultative Pand, was dso involved in commenting on
progress of the conversion a Ty Gwyn and on converson issuesin generd.
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2.3 The participating farms

2.3.1 Farm salection

The task of identifying a representative group of ten farms, each with asignificant dairy
enterprise, either starting on, or in the process of, conversion to organic production, proved to
be quite complex. For reasons of geographica likeness and easy gathering of information, it
was decided to look for farmsin the more westerly areas of England and Wales. Those
selected needed to agree to extensive observations of both the biophysical and business
aspects of their farms, and aso to participate in the consultative group.

At the time of sdection, the general economic environment for dairying was not conducive to
risky changes in management. Since some prospects of future aid schemes for conversion
existed, it was possible that some prospective farms delayed their decision until this question
was settled. At the time the study started it was not possible to identify 10 farms that were at
the beginning of their conversion process and were committed to aim for certification of the
farm in the future. Therefore, the decision was taken to include farms in the sample which
were some way through the conversion process. Table 3 summarises the steps taken to arrive
at thefind farm sdlection. In addition to 10 commercid farms, for which whole-farm data
could be obtained, an eeventh farm, for which costings from two dairy herds (conventiond
and organic) could be obtained, was included.

Table3 Summary of farm sdection procedure

Action Comments No. of
farms
identified

Contact with UKROFS, the Soil Association, British 55

relevant Organic Farmers, The Organic Advisory

organisations Service and British Organic Milk

Producers

Initid letter Farmers no longer considering 24

followed by phone converson, or insufficient commitment

cdl

Conversion too advanced 14

Vidts and further Two farmsin very early stages and 10-initid

phone cdls unsure of commitment sample

lll-hedth

Dairy herd too advanced in conversion

Onefamleavesthe  Two farms added from the four rgjected 11
study above, as changed circumstances no
longer make them unsuiteble

After the withdrawa of one of the original ten farms, two other farms were consdered
suitable for inclusion (the farmer whose hedlth was poor decided to continue dairy farming
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and a second farm was no longer margind). Both farmers could supply sufficient records for
a socio-economic analyss of the whole conversion period. It was decided to include them
both bringing the sample up to even, asin the event of the loss of another farm, the study
could il be completed with the intended number of ten. This resulted in the fina
digribution of the farms being: two farms in Somerset and three each in Devon, Dyfed and
Gloucestershire. A full description of these eleven farms and their resourcesis provided in
Section 2.3.2.

The sample of farms included in this study does nat, for obvious reasons, meet the rigorous
criteria necessary for full satistica sgnificance. Nevertheless, our socio-economic
monitoring covers virtualy the whole of the very smdl population of farms converting to
organic dairy husbandry over the period of research in south-west England and Wales. we
have treated each dmost as a separate case-sudy. Although thisin itsdf is not sufficient to
make generalisations about how farms which subsequently convert might fare, a present it is
the only basis from which fresh evidence and ingght into the dynamics of the process can be
drawn. It has also established an important link between economic researchers and the wider
organic movement that facilitates the study of conversion strategies, rapid feedback of the
understanding gained into farming practice, and the development of policy towards the
organic sector which more effectively meets its objectives.

Theinvitaion to join the Consultative Panel was received postively by the farmers of the
sample, but two problems arose: the distance and the fact that most of the farmers, before
joining this project, were aready active members of other organic farming organisations.

The Conaultative Pand met twice on different farms: the firs meeting was hdd in the first
year a Ty Gwyn, to give members an opportunity to get to know the farm and to become
familiar with the research. The next meeting was held jointly with the Organic Advisory
Sarvice dary group a afarm in Somerset. It included an extended farm wak in the morning
and presentations about dairy cow feeding and information on the progress of the research in
the afternoon. A third meeting was planned to be held a one farm in Waes but had to be
cancelled due to seasond farming pressures. All farmers were invited to participatein a
Seminar on organic livestock production held a IGER in May 1995, which was preceded by
another farmwalk a Ty Gwyn. A wak onthe farm where the third meeting was to have
occurred was arranged o that the farmers could make the mogt of their trip to Waes. The
farmers recaived three newdetters during the first three years that contained details about the
mesetings, information about the converson a Ty Gwyn farm and some interesting results of
research at Trawsgoed.

2.3.2 Description of Ty Gwyn and the commercial farms

This section briefly describes the participating farms in this study. Due to the smdl sample
sze, knowledge of the specific circumstances on the individua farms is important for the
interpretation of the results, but has to be presented in away which does not offer the
possibility for the farms to be identified.

Farm history and tenure

Like Ty Gwyn, two of the commercid farms were taken over by the present owner shortly

before or during the study period and some changes during the process of conversion can be

attributed to the take-over, rather than the converson as such; even so it isdifficult to

separate the two. On two different farms, important personnd (the herdsman, farm manager)

changed during the period of conversgon. On one farm, a substantia arable enterprise went

into set-aside during the conversion to organic farming. Two farms had high borrowing for
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the sze of the farm, in one case related and partly attributed to other income from non-
farming activities and, on the other farm, as aresult of previous management.

Of the ten commercid farms in the study, for which whole-farm data could be obtained, three
were tenant family farms, five farms were owner-occupied, one of them was run by afamily
partnership. Two farms were run by farm managers and employed farm staff.

Farm size and type

Ty Gwyn, with 67.4 ha (62.8 ha after the excluson of field experiments), was smdler than
the average ofthe commercia farms. The ten commercid farmsin the sample had an average
farm sze of 162 ha UAA (Utilisable Agriculture Area), ranging from 45 to 459 ha They fell
into two categories, with seven farms under 90 ha UAA and four farms over 200 ha UAA.
There were no farms between 90 haand 200 ha UAA in the sample.

The total forage areawas on average 75%, varying from 65% to 100% of theland area. Ty
Gwyn was like two commercid farms, an dl-forage farm with no cash crops grown. Eight of
the ten commercia farmsin the sample were growing some ceredls or other crops before the
beginning of conversion, ranging from 4% to 43% of the land area.

For dl deven farms (including Ty Gwyn) the standard gross margin and business size was
cdculated, following smilar procedures as the Farm Business Survey-Wales. In their find
conventiond year the commercid farms had an average of 55.6 British Size Units. On the
basis of the contribution to Standard Gross Margin (STGM) from the main enterprises the
farms were classfied into farm types. Before the conversion to organic farming started, eight
farmsincluding Ty Gwyn were specidised dairy farms (over two-thirds of STGM from

dairy), two farms were mixed dairy farms (between 40% and 66% of STGM from dairy, 30%
to 50% STGM from arable) and one farm was mainly arable (more than two-thirds of the
STGM from arable).

Dairy and other grazing livestock

Ty Gwyn with 2 LU/ha (Table 4) was stocked relatively higher than the commercid farms
(average stocking rate of 1.8 LU/ha) before conversion started. With 132 dairy cows before
converson garted, Ty Gwyn had a greater herd size than the average for dl the commercia
farmsin the study, reflecting the fact that no dairy herd replacements were being reared. Cow
numbers on the commercia farms varied from 33 to 320 dairy cows;, the farm with the lowest
cow number wasin the process of building up adairy herd. In dl cases, the dairy herd was
the biggest grazing livestock enterprise, the dairy herd and dairy replacements representing
58% of dl LU on one, and over 75% on al other farms.

The average milk yield at Ty Gwyn (5024 litres per cow) was just below the average for al
the farmsin the sudy and aso below the average for dairy herds in Waes with over 80 cows
(FBS, 1993). Thedairy cowsin the 10 herds had an average performance of 5150 litres of
milk, ranging from 4500 to 5900 litres per cow. The farmers used between 550 and 2300 kg
of concentrate per cow. All but one farm had Holstein Friesan (HF) or some combination of
Friesan with HF cattle; the remaining farm had an Ayrshire herd.
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Table4 Theedeven farmsinthe study

Dairy farms Mixed dairy ~ Arable Meanb
Farm TG 12 11 4 10 9 2 3 1 7 5
Last conventional year 1991 1990 1989 1990 1989 1990 1989 1988 1988 1989 1990
Organic symbol 1994 1993 1996 1992 1997 1995 1994 1992 1993 1993 1996
Conversion steps 1 1 1 2 2 2 3 3 7 3 4
Dairy STGM (%)% 100 100 75 95 80 75 90 85 40 65 20 85
BSUa 40 25 120 25 35 135 15 40 85 25 215 55.6
Stock rate (LU/ha) 2.0 1.8 1.6 1.4 25 15 1.7 2.0 2.3 1.9 1.7 1.8
Dairy cows (No)? 130 70 135 70 70 320 40 90 105 50 100 113
Dairy output (% total) 98 79 62 82 68 95 62 76 38 62 34 75
Milk yield (I/cow)? 5000 5500 4,800 4,500 5200 5400 5000 6000 5000 5400 4,800 5,205
Concentrate (kg/cow)a 1,220 2,015 550 770 690 1,325 1,115 1,705 1,435 605 2,340 1,166

& Numbers rounded to nearest 5; b Averages are based on original numbers; TG=Ty Gwyn.

2.3.3 Comparison with conventional data

To judge whether the farms in the sample were typical for dairy farmsin the UK, comparison
of afew sdected parameters with conventiona data from several sources was carried out.
The farmsin thar last conventiond year were individualy compared with a group of
conventiond farms, selected from Farm Business Survey (FBS) data by cluster andysis (see
Section 4 for details) and with the closest matching group from published FBS data (1992,
1993 and 1995) from the Universities of Aberystwyth, Exeter and Reading. Averages were
calculated for these individua farm comparisons. In addition, the average for dl thefarmsin
the study were compared with the Genus Milkminder data (see Table 5).

The sze of the farmsin the sample was higher than the average for the published FBS. The
stocking rate was consderably lower than the data for Genus Milkminder farms in 1989/90
(Thomas and Perry, 1991) but higher than for the published FBS data and higher than the
average for the specidly selected clusters. The average milk yield was lower than the average
of Genus Milkminder for England and Waes but higher than for the published FBS data.
From the greater farm size and lower milk yields per cow and the lower stocking rate
compared to Genus Milkminder farms, it can be assumed that at least some of the farmsin
the sample were producing extensively before the conversion started. This was supported by
some of the farm managers (or farmers) who expressed in the interviews that their farms were
managed extensvely before the converson started. However, this conclusion is not judtified
for dl farms, as some farmsin the sudy were stocked higher and achieved milk yields higher
than their conventiond cluster before the conversion to organic management started.
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Table5 Comparison of the 11 farmswith conventional data

Comparison with other data Average 11 farms Average Average for Genus
for clusters published FBS Milkminder
last conventional data 1989/90
year (Aberystwyth, (Thomas and
(see Sect. 4) Exeter & Perry, 1991)
Reading)
Size (ha) 153 148 110 N/A
Stocking rate (LU/ha) 1.83 1.66 1.74 2.25
Milk yield (litres/cow) 5,205 5610 4472 5601

2.4 Recording M ethods

In this section the data collection methods for Ty Gwyn and the commercid fams are
outlined briefly. A more detailed description of the methodology, together with the results
and discussion, isgiven in Sections 3 and 4.

24.1 Ty Gwyn research farm

Starting in spring 1993, dl grazed fidds were sampled monthly, using exclosure cages, for
dry-métter yidd, digestibility and crude protein content. Every trailer load of grass cut for
Slage was weighed and the ensiled forage was andysed for qudity.

Milk output and quality were recorded (based on monthly returns from the Milk Marketing
Board), together with incidence and treatment of diseases, parasites and lameness, plus
monthly changesin individua anima live weight and body condition. Incidence of madtitis
was carefully monitored by: (a) weekly bulk sampling of milk, for totd bacteria and cell
counts, (b) monthly individua cow cell counts; () bacteriology of dl clinica samples, both
pre- and post-treatment.

Tota volumes and minera content of durry produced were estimated, based on the number
and content of trailer loads. Soil from dl fields was sampled down to 20 cm each spring and
andysed for pH and extractable P and K using conventiond methods of andys's. Losses of
nitrate by leaching during each winter were estimated in sdlected fieds by: (8) measuring
minerd-N in the soil profile at the end of the growing season, at 20 cm sampling depths down
to 80 cm; (b) direct measurement of nitrate leaching using ceramic cup samplersfor
collecting soil water.

The botanical compaosition of dl grass fields was measured, together with population

densties of mgor weeds, e.g. docks (Rumex obtusifolius). Four hedges were planted to act as
wildlife corridors between isolated woodlands. Bird numbers and species were recorded a
gppropriate times, using standard monitoring protocols.

The economic monitoring included farm costings and budgets for the last conventiond year
and the whole of the conversion period, was carried out by ADAS. The results were further
evauated and compared to the commercial farms and a conventiona comparison group by
UWA.
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242 Commercial farms

Monitoring of crop and livestock performance was carried out less comprehensively than on
Ty Gwyn farm. Nevertheless, 10 grassfidlds per farm were assessed for nutrient and weed
gatus. On each farm, two high and two low yidding (as identified by the farmer) grass fields
were sdected, each split for either grazing or silage cutting management. As from April

1993, herbage on offer immediately prior to harvesting (using exclusion cages on frequently
grazed fields) was sampled and andysed for nutritive value. For animd production, generd
information was collected on the breed, housing system, calving season and size of the herd.
From the dairy cogtings, data on milk yield and concentrate used were obtained for the whole
converson period. The hedth status of the herd was monitored throughout the study period.

Further physica and financia information on individua enterprissswas collected, based on
the farm accounts, which were supplemented by additiona information from dairy costings
and invoices. All farms were able to supply at least financid records for previous years, back
to the last conventiond year before conversion started. For reasons outlined above, the
sample of the commercid farmsincluded farms that Sarted their converson in different years
(further detailsin Section 4.2). Wherever results from different farms are compared Year O
refersto the last conventiona year, Year 1 to the first year of conversion and soon. In
addition al farmers were interviewed in the find year of the study about their experiences
with the conversion of the farm.
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SECTION 3: PHYSICAL ASPECTS OF CONVERSION

After firgt reporting on changes in land use and farm management practices during
conversion of the study farms (section 3.1), this section concentrates on the biophysicad
agpects of converson, with specia reference to changes in soil nutrients (3.2), forage yield
and qudlity (3.3), biodiversity (3.4), anima production (3.5) and anima hedlth (3.6).

3.1 Changesin land use and farm management during conversion
By S. Padd

3.1.1 Introduction

Thisintroductory part of the report describes the process of conversion on the farmsin the
study, how the principles of the standards were followed on the farms, what mgor changes
and innovations were implemented and what overall experiences occurred during the process
of converson.

3.1.2 M ethodology

Two different approaches were used. Firgly, changesin cropping pattern and land use were
obtained from the analysis of the financia accounts and dairy costings of the farms. The
methods of analys's are described in more detail in Section 4. Secondly, dl farmers were
interviewed in the last summer of the study period. For the open interviews, a guideline was
used covering the areas of . motivation to convert, experience with the converson, mgor
problems arigng, and drategic changes in the management of the farm. The questions were
kept open, encouraging the farmersto talk about the areas that were most important to them.
All interviews were taped and transcribed in full and a computer package was used to assst
with the andyss of ungtructured data. Reference to these interviews will be made in the
discussons which follow, concerning the physical and financia monitoring of the farms.

3.1.3 Results

Ty Gwyn

The research farm a Ty Gwyn had been taken over by IGER during the year before
converson sarted. The overdl am of the converson was to establish an organicaly
managed dairy farm (in accordance with UKROFS standards) asrapidly as possible. It was
therefore decided to convert the whole farm at once and the last “ non-permitted” fertiliser
was applied in the summer of 1991. Further aims were to meet the herd needs as fully as
practicable from on-farm resources and to maintain the sze of the dairy enterprise, with
gpecid emphasis on milk quality in order to meet local market opportunities. Forage yields
were anticipated to be at least 20% lower during the first year of the conversion and the
overd| farm size had to be reduced from 67.4 to 62.8 ha to accommodate separate EU
research tridls. The number of dairy cows was therefore initialy reduced to 70, but herd
replacements (16 followers) were subsequently kept on the farm. The am was to increase
cow numbers again, once the forage yields had improved. This was achieved &fter the second
year of converson. Production targets for the dairy herd included spring calving and a
lactation yield of just under 5000 litres and using close to 0.5t DM of cered concentrates. A
crop rotation with 2 years of ceredls, amedium-term ley (4 years of white clover/perennia
ryegrass) and short-term ley (2 years red clover/Itaian ryegrass) was set up on the 40 ha of
cultivatable land. From the second year onwards much of the permanent grasdand and long-
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term swards were dot-seeded with white clover seed, variety Menna. Because of the high
ranfdl and lack of grain drying facilities, plus the need to maximise forage supplies, the
cered crops were harvested as arable Slage. Livestock breeding, culling, rearing and hedth
policieswere dl in accordance with best practices, paying particular attention to anima
welfare, longevity, life-time yidd, milk qudity, lameness and madtitis prevention. The aim of
the manure policy was to collect, store and return al liquid and solid anima wagtes to the
short-term leys, in early spring and after the firgt sllage cut, and to potassum-deficient
permanent pasture. Further details of the converson of Ty Gwyn can be found in the
Converson Plan, which islodged in the IGER library.

Problems and experiences. No mgor problems were recorded at Ty Gwyn with the required
changes from conventiona to organic farming introduced progressively during the period.
The main chdlenge wasto increase the leved of crop production by introducing a crop
rotation and by the replacement of the old unproductive swards with white clover-based
swards. Another change which took longer to implement was the replacement of a
conventiona concentrate cube feed with a number of separate ingredients acceptable for
feeding to the organic dairy herd. Both the purchasing of regular supplies of these feeds and
the lack of suitable on-farm storage facilities were additiond problems encountered during
the early part of the converson period. The introduction of the use of dternative remedies
and the withdrawa of the routine use of conventiond medicines, including antibiotics, dso
took longer to introduce. Thiswas due primarily to the cautious attitude of both the
herdsman and the visiting veterinary surgeon in their approach to the introduction of
dternative remedies for the treatment of pecific allments (see dso Section 3.5).

Commercial farms

In contrast to the development at Ty Gwyn, the average farm size of al farmsincreased by
10% (see Fig. 2). Thiswas caused by three farms increasing their Sze during the process of
conversion, by between 10 and 75 %. The reminder stayed the same. The total forage area
increased in the mgority of cases (on average by 17%), as aresult of increased farm sze ad
reductionsin the cropping area. Only on three farms did the cropping areaincrease; in two
cases (Farms No 2 & 12) because ceredls were introduced into the rotation of a previous al-
foragefarm and, inthe case of Farm 1, amixed farm, asaresult of asubgantid increasein
farm sze. Farms No 3 and 10 stopped growing cereals during the conversion process, in one
case because the conventiond small scale cered growing was fdlt to be no longer viable. This
helped to reduce the intensity of stocking on the forage land. The only mainly arable farmin
the study (Farm 5) used three-year set-aside as away to introduce organic agriculture.
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Fig. 2 Changesin average farm sizeand land use

180 - / —+
160 - . Farm size
140 A
120 ////\
Forage area
100 A
ha
80 -
60 -
40 - \ .
CropEWE
20 -
o ] ] ] 1
Year O Year 1 Year 2 Year 3 Year 4

Motivation to convert: In the interviews farmers were asked why they were converting their
farms to organic management. In two cases, where the decision to convert was taken by the
owner and not the farm manager, the answers reflected the motivation of the farm manager to
get involved in organic management. All farmers mentioned severa reasons for converting,

30 the numbersin the following summary of the motivations come to more than the number

of faamsin the study. Financia motivations were mentioned by seven farmers, covering the
desireto cut costs (five answers) as well asthe perspective to be able to sall milk for a
premium (three answers). Hedlth problems with the cows were mentioned by one farmer,
whereas contact with homeopathy or other dternative trestments (for people aswell asfor
animas) was mentioned by four farmers. Four farmers stated that they had always preferred
extensve sysems and two farmers specifically mentioned their liking for clover-based
farming. Three farmers cited genera environmental concerns as a motivation to convert to
organic faming.

Nine of the ten farmersin this project had received some advice during conversion, mostly
from the Organic Advisory Service: nearly dl reported that visiting other organic farmers
was important before or during the conversion period. A joint seminar by Unigate and MMB
had been attended by severd farmersin Devon and was described as useful for the decison
to convert. In two cases farmers had discouraging experiences with conventiona advisors.

Conversion strategy: Of the eight specidised dairy farms in the sample, three converted the
whole farm at once (Farms 11, 12 and Ty Gwyn) and five farms (Farms 2, 3, 4, 9 and 10)
converted in stages. The reasons for an al-at-once conversion varied between the two other
commercia farms. In one case, rapid converson was chosen because of a potentia market
outlet for the milk. However, the conversion coincided with a drought and the feeding of the
cows was amgor problem in the first winter following the rapid conversion. In the other
case, the farmer felt that the farm had initidly been fairly extensive, so arapid change would
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not affect the farm greatly. The farmsthat converted in stages used relatively few converson
steps (two steps. Farms 4, 9 and 10). In these cases the grazing land was converted before the
slage ground because it was felt to be easier and, once some clover had been grown
successfully, confidence in the new management system increased. This was aso the case for
the farmers that converted in three steps (Farm 2 and 3). One of these farmersindicated that
after 10% of the land areawent into conversion in the first year on atrid bass, thefind
decison to convert the whole farm was made a year later and al the land was brought in over
the subsequent two years. All three mixed or arable farms (Farms 1, 5 and 7) converted in
gtages, and the period over which al the land was changed varied from three to more than
seven years (see Table 4). Farm 1 was initidly intending to only convert some cropping land.
After the decison had been taken to include the livestock enterprisesinto the conversion as
well, the land was then brought in with the fertility-building phase of the rotation. Farm 5

aso converted in stages, but with the use of the set-aside scheme. As aresult of the different
conversion grategies the farms qudified for the symbol of the dairy herd in different years of
the conversion (See Section 4.3).

Problems and experiences: Apart from the difficulties with forage production in the case of
Farm 11 the overdl experience from the farmers point of view with the converson was
positive, even though some problems and uncertainties were encountered during the process.
One farmer mentioned a serious problem with dugs destroying the clover on heavy clay sall,
leading to alossin production; ed worm was dso a problem in the red clover fidds. In
another case the mgjor pest threatening forage production were rabbits. Further problems
with forage production included weed control in alucerne crop and the separation of in-
converson and organic forage in the clamp. Animd hedlth and treatment was dso
mentioned in severd cases as an area of great uncertainty; specific problemsincluded drying
off, madtitis, control of paradites and trace elements (see Section 3.6). Marketing of organic
milk proved amgjor problem in Devon, where none of the farms had access to a specid
outlet.

3.1.4 Discussion

The tendency to increase farm size and forage area, as occurred on some of the commercia
farms, has dso been found in previous case studies of dairy farms converting to organic
production (Lampkin, 1993) and two German studies (Rantzau et al., 1990; Schulze Pals,
1994). Farms were found to increase their Size to compensate for aloss in forage productivity
or to increase the area for home grown ceredls without losing forage area.

Changesin land use have been reported widely for arable and mixed farmsin conversion to
organic farming. They are commonly associated with the introduction of forage legumes and
other fertility-building crops at the expense of cash cropsin the rotation (Padel and Lampkin,
199%43a). A case study of aspecidist dairy farm found considerable changes in land use,
particularly later in the converson, but this was accompanied by the introduction of milk
guotas and the need to restrict milk production (Lampkin, 1993). However, for most of the
farmsin this sudy, land use did not change greetly; reduced cropping on two farms was
compensated by increases in cropping on others. The mgority (eight of eleven) did not grow
their own cereds for feeding. This can be explained by the difficulties associated with
harvesting, storage and handling of small amounts of home grown ceredls and the rdltively
good availability of appropriate concentrates, in most regions of the study.
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Motivation: The range of motives mentioned by the farmersin this sudy was smilar to those
found in other studies. As aso observed in other studies, financia motives are mentioned
more frequently by farmers converting now than 10 or 15 years ago. Mac Rae (1990) related
this to the generd economic Stuation of farming in the developed world, but it can dso be
argued that it isrelated to the grester commercid orientation of the farmers that convert
today, or to agreater financid attractiveness of organic farming where premium prices are
avaladle.

Conversion strategy: The mgority of the commercid farmers (8 out of 10) opted for a staged
conversion process, which alowed confidence in the system to increase gradualy and spread
therisk of reduced forage production over severd years. The number of stepsto include al
land areain the conversion varied between farms from two to more than seven. It gppears that
the conversion process was shorter on the specialised dairy farms than on the mixed farms

(see Fg. 3), which isreflecting the regulation in the organic sandards for dairy cows under
which premium can only be achieved if more than 50% of the diet isfully organic (SA,

1995).

Fig. 3 Farm type and stepsin conversion
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3.1.5 Conclusions

The predominantly positive impression reported by farmers about their experiences over the
conversion period confirms that specidist dairy farms can be converted to organic
management without too many difficulties. However, mog of the commercid farmers that
participated in this sudy either received specidist advice with planning or planned their
converson carefully. Whether or not advice of such kind will be available in the future for dl
farmerswilling to convert is uncertain. The problems and uncertainties experienced by Ty
Gwyn and the commercia farmsin the area of forage yields, diet compostion and animd
hedlth problems, discussed here and in following sections, highlight areas where further
improvement of the process of managing converson might be possible.
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3.2 Sail nutrients
By S.P. Cuttle, E.L. Jonesand P.J. Bowling

3.21 Sampling methods and calculation of nutrient balances

Nutrient content of soils, from Ty Gwyn and collaborating farms.

All fiddsa Ty Gwyn, plus ten fields on each collaborating farm, were sampled annualy
during 1993-95. The contract started in October 1992 and since al farms were identified by
early 1993, soil sampling began in April 1993, thus dlowing 3 years datato be collected,
anaysed and interpreted during the course of the contract. Soils were sampled in the pring
of each of the three years to assess changesin nutrient levels over the transition period.
Although soil sampling at the end of the growing season could have provided a better
indication of nutrient deficiencies and comparative data from individud fields, this would

have meant that only two years data would have been obtained during the course of the
contract. Because it was anticipated that some fields would be ploughed during the transition
period, soils were sampled to 20 cm to include the full depth of the plough layer, rather than
sampling to 7.5 cm for grasdand, or 15 cm for arable land, as normaly recommended for
advisory purposes (MAFF, 1985). (Elm Farm Research Centre recommends depths of 15 cm
for routine sampling of grasdand and 20 cm for arablefidds)

Soil samples were taken by auger a 10 random locations (on agrid bass) in each field.
Sampleswere air dried, crushed and sieved and the less than 2mm fraction analysed usng
standard methods (MAFF, 1985). Phosphorus was extracted from soil with sodium
bicarbonate solution at pH 8.5. Potassium was extracted with ammonium nitrate solution.
Soil pH was measured in afreshly stirred suspension of soil in water, usng a gass eectrode.

Additiond soil sampleswere collected from selected fields a Ty Gwyn in August 1994 to
examine the extent to which the 20 cm sampling depth used in the current investigation
influenced andys's values compared with the sandard depth of 7.5 cm as used by ADAS for
grasdand. Soil cores were collected from 0-7.5 cm and 0-20 cm depths on five fidlds. Three
of the fields (numbers 16, 18 and 19) had received durry in the year of sampling, while

Fields 3 and 20 had not. Three bulk samples were collected for each depth in each fidd, each
bulk sample being composed of 10 individua cores. After air-drying and Seving, the

samples were analysed by the methods described above.

Phosphorus and potassium contents of herbage samples were also determined as an indirect
measure of soil nutrient status. At Ty Gwyn, herbage samples were collected from beneath
excluson cages on dl grazing fields and from random points within slage fieds prior to
harvesting (see Section 3.3). On the collaborating farms, phosphorus and potassium contents
were determined in herbage samples collected in July from two cut and two grazed fidlds on
each farm (see Section 3.3) (only the grazed fields were sampled in 1993).
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Nitrate leaching, Ty Gwyn.
Direct measurements of nitrate leaching.

Ceramic cup samplerswere ingtdled in Fields 2 and 19 in early December 1993. Ten
samplerswere indaled in each fidd a a uniform sampling depth of 0.75 m. Samplers were
aranged in pairswith a2 m spacing between paired individuals and 25-40 m separation
between pairs. Soil water samples were collected from January 1993 onwards, initidly at
weekly intervas but the frequency was reduced to fortnightly collections from autumn 1994.
Concentrations of nitrate and ammonium-N were determined in dl samples with additiond
anadyses of total-N contents in selected samples. Drainage volumes were initidly determined
from the hydrological baance. Four monalith lyameterswere ingdled a Ty Gwynin
October 1994 and these were used to provide vaues for drainage volumes after this date.

Both fidlds were under permanent pasture with a moderately high proportion of white clover
and were used for grazing. Soilsin the areas of the fields where the samplers were ingdled
are mapped as free-draining brown earths of the Rheidol series. During winter 1993/94, it
was hecessary to pump surface water from the farm durry store to prevent the sore from
overflowing. Part of this"dirty water" was sprayed onto Field 2, at arate of about 180 x 10°

| per ha
Measurements of mineral nitrogen contentsin soil profiles

Soil cores were collected from eleven fields at Ty Gwyn between 20 October and 8
December 1994. These fields were sdlected to represent arange of soil types and
managements. Twenty cores were collected from each fid with sampling points evenly
distributed in a W-shaped pattern. Where possible, soils were sampled to adepth of 0.8 min
0.2 mincrements. However, soils were frequently too shallow or too stony to alow sampling
to the full depth, and in these cases, cores were taken from the maximum depth possible.
After collection, soils were stored at 4°C overnight before preparation and extraction the
following day. All sampleswere andysed separately. The fresh soils were sieved and the <6
mm fraction weighed and mixed before subsampling for moisture determinations and
extraction with 1M KCl solution (30 g fresh soil: 150 ml extractant). Aliquots of the
centrifuged extracts were frozen and stored for subsequent determination of nitrate and
ammonium-N contents. These vaues and corresponding soil weights were used to caculate
the quantity of minerd-N (nitrate + ammonium-N) in each core section and in the full soil
profile at each sampling point. Vaueswere expressed as kg N/haon the basis of the
sectiond area of the corer.

Between 20 March and 10 April 1995, a second series of cores was collected from six of the
previoudy sampled fidlds in order to measure the resdud content of minerd-N after winter.
These fidlds were selected to avoid those that had been treated with durry in the weeks
immediately prior to sampling. Sampling and andytica procedures were the same as
described above.

Nutrient balances, Ty Gwyn

Whole-farm balances of inputs and outputs of nitrogen, phosphorus, potassum and calcium
were caculated for Ty Gwyn for the three years (April-March) 1992/3, 1993/4 and 1994/5.
Edtimates were derived from measured quantities where possible, supplemented by vaues
from the literature where necessary. Individuad inputs and outputs were calculated as
follows
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(i) Inputs. Nitrogen fixation was caculated separately for each field from the total herbage
yield and proportion of clover in the sward, assuming annual fixation rates of 40 kg N/ha per
1000 kg yield of red clover and 54 kg N/ha per 1000 kg of white clover (van der Werff et al.,
1994). Theinput was determined for each field areaand the sum of these values used as an
estimate of the input by fixation to the farm asawhole.

Inputs of nutrientsin purchased concentrates were calculated from farm records of the
quantities of feed purchased and fed to cattle, combined with values of nutrient contents
obtained from merchants specifications, by measurement and from the literature (Preston and
Linsner, 1985). Quantities of nutrients in straw purchased from outside the farm were
caculated from farm records of the quantities of straw used and measured concentrations of
nutrients in sraw samples. Cacium inputs as lime were caculated from records of lime
goplicationsto individud fidds, assuming a cacium content of 34%.

Nutrient inputs in rainfal were calculated assuming an annud input of 7 kg N/ha, annud
ranfal of 1200 mm and contents of 0.003 mg P/I, 0.23 mg K/l and 0.7 mg Call (Allen, 1989;
Adams and Evans, 1990; Cuttle et al., 1992; Cuttle and James, 1995).

(ii) Outputs. Outputs of nutrients in milk were caculated from records of volume of milk
produced and protein content, and vaues of phosphorus, potassum and calcium contents
from the literature (Paul and Southgate, 1978; Agricultural Research Council, 1980).
Quantities of nutrients exported from the farm as livestock were caculated from records of
animals sold, gpproximate body weight and published vaues of composition (Agricultura
Research Council, 1980).

3.2.2. Reaults

Thefarm a Ty Gwyn was monitored in gregter detail than the other farms in the study and
data are therefore presented for Ty Gwyn separately aswell as in combination with those for
collaborating farms. Where data are presented separately, and unless ated otherwise, they
refer to dl fiddsa Ty Gwyn. When Ty Gwyn is grouped with the collaborating farms, only
10 fiedlds are included (selected on the same basis as those on the other farms) in order to
avoid bias.

Phosphorusin soils and herbage

Ty Gwyn

The mean phosphorus content of soil from fidds a Ty Gwyn was sSmilar to the overal mean
of dl famsin the survey (Table 6). However, there were marked differences between vaues
in the different sampling years. The mean phosphorus content of soils collected from Ty
Gwyn in 1994 was amost double that measured in 1993 and then fell to an intermediate
vauein 1995 (Fig. 4). Inthe case of individud fields, phosphorus contents of soils collected
in 1995 were greater than those in 1993 in 80% of the fields sampled. Contents were lower
in 9% of fields and remained unchanged in 11% (n=35).
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All farms

The overal mean cdculated from the phosphorus content of soilsfrom al fiddson dl farms
in the study was consderably lower for samples collected in 1993 than for ether of the
following two years (Fig. 4). With the exception of Farm 5, means for individud farms were
al lower in 1993 than in 1995. The rdatively high mean for Farm 5 in 1993 was associated
with asingle, particularly high value of 163 mg P/l mesasured for onefield in that year.
Consdering individud fields on dl farms, measurements of extractable phosphorusin soils
sampled in 1993 and 1995 indicated that contents had increased in 77% of fields. Contents
had declined in 10% and remained unchanged in 13% of fidds (n=104).

In none of the sampling years was there a cons stent relationship between the phosphorus
content of soils and the stage of conversion. Fig. 5 shows the extractable phosphorus content
for individud fields sampled in 1995 and grouped according to the year in which the
conversion process had started. Thereis no indication of a decline in phosphorus content
with increesing period of organic management. Although the figure suggests adight
tendency for contentsto increase in the initia years of conversion, no such trends were
gpparent in the data obtained in 1993 or 1994. It might be expected that any changein
nutrient content would be greatest in the years immediately following the cessation of
fertiliser use. If thiswere 0, differences between soil phosphorus contentsin 1993 and in
1995 would be greatest in those fields where the conversion process had started most
recently; however, there was no relationship between the magnitude of any change and the
year of conversion.

Table6 Mean contentsof extractable phosphorus and potassum and pH of soilsfor
individual farms (means of valuesfor soils sampled in 1993, 1994 and 1995)

Region Farm name/no. Extractable P Extractable K Soil pH
(mg) (mgl)

Dyfed Ty Gwyn 20.8 124 5.8
2 17.0 119 6.0
7° (16.2) (132 (6.2)
122 (14.3) (153) (6.2

Devon 4 28.2 155 6.2
10 19.8 140 59
112 (25.7) (137) (6.1)

Somerset 3 21.7 208 6.8
6° (9.6) (197) (6.7)
9 19.8 207 7.3

Gloucester 1 16.1 160 6.9
5 235 283 7.1
8 24.7 200 6.9
Mean 19.8 170 6.5

% Means of data for 1994 and 1995 only. ® Data for 1993 only.
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Fig. 4 Contents of extractable phosphorusin soils sampled between 1993 and 1995:
means of fiddsat Ty Gwyn and of all farmsin the sudy
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Fig.5 Contents of extractable phosphorusin soilsfrom all fieldsin 1995, grouped
according to the year in which conversion started (group meanswith bars
denoting + standard errorsand with the number of fieldsin each category)
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There were no marked or consstent differences between the mean phosphorus contents of

soils from fields that were cut for sSlage and those that were grazed (Table 7). In 1993, the

mean content for cut fields was dightly less than that for grazed fields but this was reversed
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in the following two years. There was no relationship between the extractable phosphorus
content for individua fields and ether the age of grasdand or the frequency of manure or

durry use.

The phosphorus content of herbage samples collected in different years varied less than the
corresponding contents of extractable phosphorusin soil. In contrast to soil contents, which
were gppreciably lower for samples collected in 1993 than for those in later years, mean
concentrations in herbage from grazed fields were smilar in dl three years (Table 7). Only

in the case of samples collected in 1995 were these herbage contents significantly correlated
with phosphorus contents in soil (P<0.05). The correlaion was no longer sgnificant when
datafor cut fields wereincluded. The phosphorus content of herbage from cut fields was not
sgnificantly different from thet from grazed fidds.

Table7 Mean content (+SE) of phosphorusin soil (mg/l) and herbage (% DM)
samplesfrom grazed fields or cut fields on collaborating farmsduring 3 years
(n = number of fieldsin each category)

Materia Management 1993 1994 1995 Mean
(n=18) (n=24) (n=24)

Sail Grazed 15.3(1.87) 20.6 (1.55) 19.8 (1.98) 18.6
Cut 13.0(1.65) 22.5(2.01) 21.0 (2.06) 18.8
Mean 14.2 21.5 204

Herbage Grazed 0.34(0.017) 0.33(0.014) 0.34 (0.012) 0.34
Cut - 0.33 (0.013) 0.30 (0.014) 0.32
Mean - 0.33 0.32

Potassium in soils and herbage

In 1993, extractable potassium contents of soilsthat were greater than 250 mg K/l were
smply reported as >250 mg/l. Although al contents for subsequent years were expressed as
actud vaues, this grouping of high concentrations for the 1993 data limits the comparisons
that can be made between potassium contents in different years.

Ty Gwyn

Mean contents of extractable potassum in soils at Ty Gwyn were amongst the lowest of all
farms surveyed (Table 6). In contrast to soil phosphorus contents, the mean potassum
content for Ty Gwyn was gppreciably lower for soils collected in 1994 than for those in 1993,
then rose dightly in 1995 (Fig. 6). Excluding the one field where the content was reported as
> 250 mg/l in 1993, 85% of fidds at Ty Gwyn exhibited alower content when sampledin
1995 than in 1993; contents for the remaining 15% al increased in this period (n=34).
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All farms

In common with Ty Gwyn, soils from the other farms surveyed in Dyfed and those in Devon
al contained less extractable potassum than soils from farmsin Somerset and Gloucester.
The overdl mean of the potassum content for al farms was lower for samples collected in
1994 than in 1993 but in 1995 was smilar to theinitid vaue (Fig. 6). There were 24 fieds,
out of atotal of 104, where the potassium content in 1993 was expressed as >250 mg/l.
Hence the true mean would have been greater than that reported and the reduction in content
between 1993 and 1994 would have been greater than that indicated. Excluding those fields
with contents >250 mg/l in 1993, 66% of individua fields contained lower contents of
potassum when sampled in 1995 thanin 1993. Contentsin 23% of fieldsincreased in this
period.

In no year was there a relaionship between soil potassum contentsin particular fields and
the stage of converson. Datafor contents measured in 1995 are shown in Fig. 7 but there
was asamilar absence of any congstent trendsin the data sets from other years. Aswith
phosphorus, there was no indication that changes in potassum content of soils between 1993
and 1995 were any greater in fields where conversion had only recently started than in those
at alater stage of converson. Variaionsin extractable potassum content were not related to
age of the grasdand or to the frequency of manure and durry gpplications.

Potassium contents of soils from cut fields were consstently less than those for grazed fields
(Table 8) but the difference was only significant in 1995 (P<0.05). In dl threeyears, the
mean content for cut fields was less than that for what were sdlected asthe "worst" grazing
fieds, which in turn contained less potassum than soils from the "best” grazing fieds.

Concentrations of potassum in herbage varied in asmilar manner to those in soils. Contents
in herbage sampled from grazed fields in 1994 were lower than those in 1993 but increased
again in 1995. In spite of this broad agreement, and as with phosphorus, correlations between
herbage and soil contents for individua fields were only sgnificant for samples collected in
1995 (P<0.05). Inthiscase, incluson of vauesfor cut fidlds improved the closeness of the
relationship (P<0.01).
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Table8 Mean content (xSE) of potassum in soil (mg/l) and herbage (% DM) samples
from grazed fields or cut fields on collaborating farmsduring 3 years (n =
number of fieldsin each category)

Materid Management 1993 1994 1995 Mean
(n=18) (n=24) (n=24)

Soil Grazed 208 (11.7) 172 (19.2) 238 (33.4) 205
Cut 171 (14.9) 124 (15.2) 140 (17.9) 145
Mean 189 147 189

Herbage Grazed 253(0.130) 241(0.125) 2.61(0.113) 2.52
Cut - 1.87(0.109) 1.89(0.077) 1.88
Mean - 2.14 2.25

Fig. 6 Contents of extractable potassum in soils sampled between 1993 and 1995:
means of fieldsat Ty Gwyn and of all farmsin the study
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Fig. 7 Contents of extractable potassium in soilsfrom all fieldsin 1995, grouped
accor ding to the year in which conversion started (group meanswith bars
denoting + standard errorsand with the number of fieldsin each category)
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The mean pH of soilsa Ty Gwyn wasthe lowest of dl farmsin the survey (Table6). The
mean for soils collected in 1995 was the same as that measured in 1993 but was dightly
lower in 1994. Of the 35 fidlds monitored at Ty Gwyn, soilsin 49% were more acidic when
sampled in 1995 than in 1993; 31% were less acidic and 20% remained unchanged.

All farms

Aswith potassium contents, mean soil pH vaues for each of the surveyed farmsin Dyfed and
Devon were less than those for farms in Somerset and Gloucester (Table 6). Theoverdl
mean of dl farms varied in asmilar manner to that measured & Ty Gwyn. The mean pH of
soilsin 1995 was smilar to that in 1993 and dightly lower in 1994 (Fig. 8). Mean vauesfor
individud farms ether remained unchanged or fell dightly between 1993 and 1995. In only
three cases did the change represent a reduction of greater than 0.1 pH units, and then did not
exceed 0.3 units. The proportions of fields where pH increased or decreased between 1993
and 1995 were smilar to those at Ty Gwyn with acidity increasing in 53% of fidds,
decreasing in 30% and remaining unchanged in 17%.

Again, there was no indication that soil pH was influenced by the stage of converson. Mean
pH vaues for fields grouped according to the year in which conversion started are shown in
Fig. 9. Although the datarefer to soils collected in 1995, corresponding graphs for 1993 and
1994 were of asmilar form. In no year were the pH values of soilsfrom grazed fields
sgnificantly different from those for fields that had been cut for sllage (Table 9). In dll three
years, mean pH vauesfor individua farms were significantly correlated with mean contents
of extractable potassum (P<0.01).
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Table9 Mean pH (xSE) of soilsfrom grazed fieldsand cut fields on collaborating
farmsduring 3 years (n = number of fildsin each category)

Management 1993 1994 1995 Mean
(n=16) (n=24) (n=24)

Cut 6.7 (0.11) 6.2 (0.10) 6.4 (0.12) 6.4

Grazed 6.7 (0.18) 6.1 (0.10) 6.4 (0.13) 6.4

Mean 6.7 6.2 6.4

Fig. 8 pH of soils sampled between 1993 and 1995: means of fieldsat Ty Gwyn and
of all farmsin the study
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Fig. 9 Soil pH for all fieldsin 1995, grouped according to the year in which
conversion started (group meanswith barsdenoting + sandard error and
with the number of fieldsin each category)
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Effect of sampling depth on soil pH and extractable phosphorus and potassium

Soils were collected from 0-7.5 cm and 0-20 cm depths on five fidds a Ty Gwyn to examine
the extent to which the degper sampling influenced pH and nutrient contents compared with
the 7.5 cm depth commonly used for grasdand.

Theincreased depth of sampling resulted in Sgnificantly higher pH vaues and lower values
for the content of extractable phosphorus (Table 10). There was no significant effect onthe
contents of extractable potassum. In most cases, differencesin pH and nutrient content in
samples from different depths were small compared with the range of values observed in the
main investigation and were insufficient to invaidate comparisons between these values and
published data based on a 7.5 cm sampling depth.
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Table 10 Efect of sampling depth (cm) on pH and extractable P and K contents of soil

Fed pH P (mgl) K (mg/l)
number
0-75 020 0-75 020 0-75 020
3 5.72 5.71 15.0 14.3 105 92
16 5.61 571 31.7 23.3 152 128
18 5.85 6.09 43.0 39.0 270 196
19 5.66 5.80 31.0 29.7 165 182
20 5.96 6.01 33.0 317 145 131
Mean 5.75 5.86 30.7 27.6 167 146
Difference +0.11 (P<0.05) -3.1 (P<0.05) -21 (NS)

Nitrate leaching, Ty Gwyn

Direct measurements of nitrate leaching

Sampling of soil water from the porous cup samplers sarted in January 1994 and continued
to June 1994 when the soil became too dry to dlow extraction of further water. Sampling
restarted when the soil rewetted in September 1994 and continued to late May 1995.
Afterwards, the soil did not moisten sufficiently to provide further samples until early
October.

Mean concentrations of nitrate-N in soil water samples collected from Fields 2 and 19
between January and June 1994 are shown in Fig. 10. Concentrations from Field 19 ranged
from 0.8 to 4.0 mg N/l (mean 2.4 mg/l) with dightly greeter concentrations during winter

than from spring onwards. In contrast, concentrationsin water from Field 2 were appreciably
higher and ranged from 3.9 to 36.0 mg N/I (mean 13.2 mg/l) with peak concentrationsin mid-
March and again in mid-June. Mean concentrations between September 1994 and March
1995 are shown in Fig. 11. For mogt of the period, asin the previous winter, soil water from
Feld 2 contained greater concentrations of nitrate than samples from Feld 19 with ranges of
1.7- 15.4 and 0.5 - 3.9 mg N/l and means of 6.6 and 1.7 mg/l, respectively.

Asin other studies of nitrate leaching from grazed pastures (White et al., 1987; Cuttle et al.,
1992), there was consderable variation between the concentrations measured at different
positions on any particular sampling occasion. As a consequence of this and the limited
number of samplers, there were high standard errors associated with the calculated means.
The highest individud nitrate concentration was 167 mg N/I, measured in a sample from
Feld 2. This contrasts with a minimum concentration of 0.4 mg N/I measured on the same
date. Itisprobablethat in anumber of cases, the observed vaues would be most closdly
described, asin other studies, by alog-norma digtribution. However, there were too few
samplersto provide a clear indication of the form in which the data were distributed and for
the present andyses, dl mean vaues were cdculated as smple arithmetic means, assuming a
normd digtribution.
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Fig. 10 Mean concentrationsof (a) nitrate-N and (b) ammonium-N in soil water
samplesfrom Fields 2 and 19 between January and June 1994.
Concentrations of ammonium-N in samplesfrom Field 19 remained <0.1 mg/l
throughout the period

N
o
J

(a) Nitrate-N

w
o
Il

|

OField 2 —
Field 19

Mean concentration (mg N/I)
= N
o o
|

b
b
b

SN
o
]

(b) Ammonium-N

w
o
Il

O Field 2

H ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁ

January February March April May June
Sampling date

=
o
Il

Mean concentration (mg N/I)
N
o

o

45

Archived at http://orgprints.org/6789



Fig. 11 Mean concentrations of nitrate-N in soil water samplesfrom Fields2and 19
between September 1994 and May 1995
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It is assumed that the grester concentrations of nitrate in water samples from Field 2
compared with Field 19 during the first winter were associated with the gpplication of "dirty
water” to the former. Although the routine water sampling started too late to provide
information about the relative concentrations from the two fieds prior to these gpplications,
concentrations of ammonium and organic-N were aso grester in water from Field 2 than
from Field 19, supporting the belief that the high concentrations of nitrogen originated from a
hydrologicaly mobile, organic source. Mean ammonium concentrations for the two fields
between January and June 1994 are shown in Fig. 10. Whereas concentrations in samples
from Field 19 did not exceed 0.2 mg N/l (mean 0.06 mg/l), those from Field 2 contained up to
17 mg/l (mean 5.1 mg/l). Concentrations were highest at the start of the sampling period and
gradudly declined. Concentrations of organic-N in samples from the treated field were dso
highest a the start of this period, ranging from 1 to 6 mg N/I. Little organic-N could be
detected in water from Field 19. It isunlikely that significant drainage would have continued
into June. The high concentrations of nitrate that were measured in water from Fidd 2in
June 1994 may have been aresult of in situ minerdisation of organic matter previoudy
transported to depth, rather than to active transport of dissolved nitrate through the sampling
zone. Although the "dirty water" gpplications were not repested in the following winter,
nitrate concentrations in soil water were again grester for Field 2 than for Fidd 19 (Fig. 11)
but in this instance, concentrations of ammonium-N and organic-N in water from both fields
remained below 0.1 mg N/I.

These concentrations correspond to an estimated total |oss of 64 kg N/hafrom Field 2
between January and March 1994. Of thisloss, 58% occurred as nitrate and 34% as
ammonium-N. In the same period, 12 kg N/hawas leached from Field 19, predominantly as
nitrate (92%). During the following autumn and winter (September 1994 - March 1995),
losses from Fields 2 and 19 were equivalent to 61 and 14 kg N/ha, respectively.
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Measurements of mineral nitrogen contents in soil profiles

Andyss of the resultsis complicated by the difficulties of comparing datafrom soil cores of
different depths. The average sampling depth for individud fields ranged from 0.54 to 0.79
m with the number of coresthat could be collected from the full 0.8 m-depth ranging from 3
to 19 per fidd (Table 11). The minimum sampling depth was 0.43 m and to dlow inclusion
of dl sampling pointsin the data analyss, the main analyses were confined to comparisons of
nitrogen contents in the upper 0.4 m of the soil profile. The variation in minera-N content
with depth for atypicd fidd is shown in Fig. 12. Contents decreased with depth, with an
increasing proportion of the nitrogen present as ammonium-N at the greater depths. At the
time of the autumn sampling, minera-N in the 0-0.4 m sections represented 71% of the
content in the full 0.8 m depth. Mean profile nitrogen contents to 0.8 m-depth, caculated
using the vaues that were avallable from full-depth cores, ranged from 19.7 to 54.4 kg/hafor
individua fields, with an overal mean of 36.2 kg/ha

Fig. 12  Variation in mineral-N content with soil depth at Ty Gwyn (Field 12) in
autumn 1994 and spring 1995
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Mean contents of minera-N in the upper 0.4 m of the soil profilein individud fields sampled
in autumn 1994 are shown in Table 3.2.6. Vauesranged from 14.6 to 36.7 kg N/hawith an
overdl mean of 25.7 kg N/ha. Minerd-N contents for individud sampling points were
between 7 and 203 kg/ha
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Table11 Quantitiesof mineral-N measured in soil profiles (0.4 m depth) in fiddsat Ty Gwyn in autumn 1994 and spring 1995, together
with details of soil type, mean sampling depth, management, most recent durry application in 1994 and year of reseeding (PP

= permanent pasture; * only part of field 9 wasreseeded in 1994)

Fdd Main soil type(s) Mean core  Management Most recent Reseed  Minerd-N in soil profile (kg/ha) (SE)
no. depth (m) slurry . year
application
Autumn 1994 Spring 1995

9 Brown earth & gley 0.54 Cut & grazed None 1994*  14.6 (1.12)

Brown earth 0.65 Cut & grazed July 1993 17.7 (1.04) 20.8 (1.97)
19 Brown earth 0.62 Grazed None PP 18.1 (0.94) 13.1(0.57)
18 Gley & brown earth 0.71 Cut & grazed November PP 22.5(1.52)
2 Brown earth 0.58 Grazed January PP 23.0(1.112) 20.7 (1.39)
13 Gley & brown earth 0.71 Cut & grazed November 1994 28.7 (2.49)
16 Gley 0.79 Cut & grazed July 1994 28.7 (2.71)
5 Brown earth 0.63 Cut & grazed July 1992 29.2 (2.44)
14 Gley & brown earth 0.54 Grazed None PP 31.1(6.22) 16.7 (0.65)
6 Brown earth 0.64 Cut & grazed November 1983 32.0(9.06) 15.6 (0.94)
12 Gley & brown earth 0.71 Cut & grazed November 1993 36.7 (3.20) 29.7 (4.33)
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The mean nitrogen contents measured in autumn were compared with the corresponding
vauesfor those fidds that were resampled in spring 1995. With the exception of Field 4, dl
the spring values were lower than those determined at the start of winter. The overdl mean
nitrogen content for these six fields in autumn was 26.4 kg N/ha, compared with 19.4 kg/ha

in soring.
Nutrient balances

Generd aspects of farm performance influenced the flows of materids and nutrients into and
out of Ty Gwyn farm. For example, greater quantities of concentrates were used in 1992/3
and 1994/5 than in the intervening year and these differences are reflected in the estimates of
nutrient inputs. Variations in outputs were largdly aresult of differences in annua milk
production; the volume was greatest in 1992/3 and least in 1994/5. There were also fewer
animas sold from the farm in 1994/5 than in the preceding years.

Inputs and outputs of nitrogen, phosphorus, potassum and calcium for the Ty Gwyn unit are
summarised in Table 12. In the case of nitrogen, the two main inputs were by fixation and as
bought-in feed. The estimatesindicate that in 1992/3, amilar quantities of nitrogen were
supplied by fixation and as bought-in concentrates but that the quantity of nitrogen supplied
by fixation increased during the three years examined, with the result that concentrates
provided a smdler proportion of the totd input in later years. Inputs of nitrogen in straw and
rainfall were of relatively minor importance. The main output of nitrogen was in the form of
milk with only minor quantities leaving the farm in sold livestock. In dl years, the totd

output in products was gppreciably less than the input to the farm (and was less than either of
the separate inputs by fixation or as concentrates). Averaged over the three years, 25% of the
tota nitrogen input was recovered in products from the farm.

The only significant input of phosphorus was that present in bought-in concentrates.
Nevertheless, in dl yearsthe input from this source was greeter than the quantity leaving the
farm in agriculturd products. This recovery averaged 61% of the total phosphorus input.
Similarly, the main input of potassum was in purchased feed; dthough in this case inputsin
graw and rain were dso of sgnificance relative to the quantities exported from the farmin
agricultural output. Once again, the total input exceeded outputs, the recovery in products
averaging 35% of theinput of potassum to the farm.

In the case of cacium, the output in milk and livestock was gpproximately balanced by the
inputsin rain and purchased straw.  Including the additiond input of cacium in feed, the
recovery in products averaged 28% of theinput. A limited number of fields each year
received adressing of lime and even when averaged over the whole farm areg, this input was
gopreciably greater than other forms of calcium input to the farm. When lime was included
in the balance calculations, the recovery of calcium in products was reduced to 5% of the
totd input.
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Table 12(a) Estimated inputs and outputs of nitrogen and phosphorusfor Ty Gwyn
farm (excluding losses), expressed as kg/ha aver aged over the wholefarm area

1992/93 1993/94 1994/95 Mean
Nitrogen
Inputs (kg/ha)
N fixation 46 78 90 71
Concentrates 50 33 44 42
Straw 2 2 2
Ran 7 7 7
Totd input 105 120 144 123
Outputs (kg/ha)

Milk 31 28 27 29
Cetle 2 2 1 2
Totd output 34 30 27 30
Input - output 72 90 117 93

Phosphorus
Inputs (kg/ha)
Concentrates 11.2 7.5 10.0 9.6
Straw 0.3 0.3 0.4 0.3
Ran 0.03 0.03 0.03 0.03
Totd input 11.6 7.8 10.4 9.9
Outputs (kg/ha)
Milk 5.8 5.2 5.0 5.4
Catle 0.8 0.8 0.1 0.6
Totd output 6.7 6.0 52 5.9
[nput - output 4.9 18 5.3 4.0
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Table 12(b) Egtimated inputs and outputs of potassum and calcium for Ty Gwyn farm
(excluding losses), expressed as kg/ha averaged over the whole farm area

1992/93 1993/94 1994/95 Mean
Potassium
Inputs (kg/ha)
Concentrates 21 14 18 18
Straw
Ran
Totd input 28 21 26 25
Outputs (kg/ha)
Milk 9 8 8 8
Catle 0.2 0.2 0.1 0.1
Totd output 9 8 8 9
[nput - output 18 12 18 16
Calcium
Inputs (kg/ha)
Concentrates 22 15 20 19
Straw 0.7 0.7 0.7 0.7
Ran 8 8 8 8
Lime 78 180 374 211
Totd input 110 204 404 239
Outputs (kg/ha)
Milk 7 7 6 7
Cetle 14 13 0.3 1.0
Totd output 9 8 7 8
Input - output 101 196 397 231
(exduding lime) 23 16 23 21
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3.2.3 Discussion

Changesin soil pH and nutrient contents

Comparison of andytica results for soils sampled in the three years of the investigation
provided no evidence of a marked change in the overdl pH or nutrient content of soils on the
farms being monitored. However, there was greater variation for individud fidds. Whereas
contents of extractable phosphorus were greater in 1995 than in 1993 in over three quarters of
fields, potassum contents in the mgority of fields declined in this period and about haf of

the fields increased in acidity. There would therefore appear to be a greater potentia for
potassium contents to decline during the conversion period. These results should be trested
with caution as the monitoring period only alowed changes to be assessed over two cropping
seasons which may be too short atime to separate true changes in nutrient status from the
effects of seasond and sampling variations. Results may dso have been biased by farmers
directing manures and durries onto those particular fields that the soil analyses had indicated
to be deficient in nutrients. In the case of phosphorus, extractable contents for dmost dl
fiddsin the study were gppreciably lower in 1993 than in 1994. It isunlikdy thet the
nutrient status of such awide range of fields with differing managements would changein
such a uniform manner, suggesting that changes were due to a sampling or seasond effect.
Because of the initial need to select suitable farms, the mgority of soil samples were not
collected until late April in the first year of the study, compared with early February in
subsequent years. The later sampling date would provide greater opportunity for uptake of
phosphorus by the growing sward which may have contributed to the lower contents
measured in the soil in 1993, The offtake of phosphorusin atypicd firgt-cut sllage crop may
remove the equivalent of about 10 mg P/l from the soil. If much of this herbage growth
occurred during April, the greater uptake of phosphorus in 1993 would have been sufficient
to account for much of the difference between soil contents measured in 1993 and 1994.

The difficulties of measuring changes over ardatively short time period limit the information
that can be obtained from direct comparisons of data from individual years of the sudy. An
dternative indicator of possible changesin nutrient supply during the initia years of
converson may be provided from comparisons of nutrient contents of soils at different stages
of converson. Any tendency for nutrient status to fal would result in lower contentsin soils
from those fields that had been farmed organicdly for the longest period. However, the
results of the soil analyses provided no evidence that either soil pH or contents of extractable
phosphorus or potassum declined with increasing number of years under organic
managemen.

Although the study provided little evidence of marked changes in the nutrient status of soils
during the conversion period, it is equaly important to consider the absolute values of soil pH
and nutrient content and their adequacy for maintaining production.  For advisory purposes,
the results of soil andyses of extractable phosphorus and potassum contents are customarily
grouped into ranges and expressed as nutrient indices (MAFF, 1985). Index O represents a
low nutrient status where deficiencies are likely to occur, whilst Index 2 represents a
satisfactory level for most cropping rotations, requiring only maintenance dressings of
fertiliser. Indices of 1-2 may be sufficient for continuous grasdand. A pH of 6.5 isnormdly
recommended for most arable crops and at least pH 6.0 for grasdand, particularly where a
high proportion of clover isrequired. These indices refer to andytica vaues obtained using
the same laboratory procedures as those used in the present investigation.  Although indices
for grasdand generdly refer to soils sampled to 7.5 cm depth, rather than 20 cm as adopted
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for this sudy, the comparisons for soils a Ty Gwyn (Table 10) indicated that differencesin
sampling depth had relaively little effect on the anaytica vaues obtained.

The proportion of fieldsin the present study fdling into each index category isshown in
Table 13 (means of 3 years). Only asmall percentage of fields had a potassum index of O
and would be expected to be deficient in this nutrient. More than two thirds were a Index 2
or above, requiring only maintenance gpplications of potassum. Concentrations of
potassium in herbage from grazing fields (Table 8) were generdly above therange of 1.8-
2.0% at which responses to fertiliser would be expected to occur (Clement and Hopper, 1968;
Prinset al., 1985) but concentrations for cut fidlds werein thismargind range. Although a
dightly greater proportion of fields were deficient in phosphorus (Index 0), the mgority of
fidldswere a an index considered satisfactory for grasdand. However, the mean contents of
phosphorus in herbage from cut and grazed fidds (Table 7) were dightly below the
concentration of 0.35% necessary to satisfy the dietary requirement of dairy cows (Dampney
and Unwin, 1992). The pH of about haf of the fieldsin the study were below the vaue
recommended for arable cropping and margind for grass/clover swards.

In Table 13, the proportions of fields with different nutrient indices were compared with
equivaent percentages for grass fields on nontorganic farms obtained from the
Representative Soil Sampling Schemein England and Waes (Skinner et al., 1992). Soilsin
this study are sampled to a depth of 15 cm and the results of the analyses are therefore
expected to be directly comparable with those in the present study. Percentages of organic
fiddsfaling into each of the index categories and pH ranges are broadly similar to those for
non-organic fields. However, more detailed comparisons should take account of differences
between sampling regions as the organic farms are confined to Wales and south-west
England whereas the data for non-organic farms refer to arepresentative sample for al of
England and Wdes. The fact that there may be smilar proportions of fields on non-organic
farms where nutrient indices and pH are less than recommended has no direct relevance to
the sustainability of organic systems other than to provide information about the possible
nutrient status of soils at the start of the conversion period and to indicate that deficiencies
that occur on organicaly farmed fields may have been inherited from the previous
managemen.

Measurements of nitrate leaching at Ty Gwyn

The measurements of minerd-N in the soil profile in autumn 1994 provide an indication of

the nitrogen available for leaching over the following winter. The overal mean content was
equivalent to 36 kg N/hafor coresto 0.8 m depth or 26 kg N/hato 0.4 m depth. These values
are amilar to quantities determined in other sudies on organicaly farmed or moderately
fertilised grasdand (e.g. Titchen and Scholefield, 1992; Y ounie and Watson, 1992).
Assuming 700 mm over-winter drainage and complete leaching of minerd-N, the content of
39 kgN/hato 0.8 m would be equivaent to a mean concentration in drainage water of about 5
mg N/I, well below the European Union limit of 11.3 mg N/I for nitrate in drinking water
supplies. Actud differencesin profile nitrogen contents between autumn and the following
spring indicated amuch lower net loss of 7 kg N/ha. In practice, the differencesthat are
measured are determined by the net bal ance between leaching and denitrification and the
release of minera-N from minerdisation of soil organic matter during winter.
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Table 13 Percentages of fieldsat Ty Gwyn and collabor ating farms with different
nutrient indicesand in different pH ranges (means of 3 years), compar ed with
published values of percentagesfor grassand on non-organic farms
(Skinner et al., 1992)

Phosphorus index

Index 0 1 2 3 4+
(mg P) (0-9) (10-15) (16-25) (26-45) (>45)
Organic fidds 15 25 40 17 4
Non-organic fidds 17 23 30 22 8
Potassium index
Index 0 1 2 3 4+
(mg KN) (0-60) (61-120) (121-240)  (241-400) (>400)
Organic fidds 3 26 51 17 2
Non-organic fidds 7 41 41 9 1
Soil pH

<55 5.5-6.0 6.0-6.5 6.5-7.0 >7.0
Organic fidds 2 23 28 23 25
Nort+organic fidds’ 13 32 31 13 11

? Grass fields from Representative Soil Sampling Scheme in England and Wales for years
1983-88.

Measurements of profile nitrogen contents provide a poor indication of leaching losses from
poorly drained soils where much of the loss may be by denitrification and if winter
temperatures are sufficiently mild to dlow sgnificant mineraisation to occur. In these cases,
profile nitrogen contents in autumn are best regarded as a measure of the excess nitrogen that
has accumulated during the growing season and is potentialy available for loss during the
winter. If leaching was the dominant process responsible for changes in concentration
between winter and spring, it would be expected that maximum nitrate concentrations would
migrate down the profile during the winter and that an increasing proportion of the remaining
nitrogen would be present in the spring as the mobile, anmonium form. Neither of these
features was particularly pronounced in the profiles examined in the present investigation,
suggesting that processes other than leaching had contributed to the changes in nitrogen
content between autumn and winter.

Mean nitrogen contents for individud fields sampled in autumn (0.4 m depth) varied from 15
to 37 kg N/ha. No single management variable, for example, year of reseeding, cutting or
grazing or rate of durry gpplication, adequately explained the variation in nitrogen content
between fidds. Two of the highest contents were associated with fields that had recelved an
goplication of durry about two weeks before sampling but equally high contents were dso
found in fields that had either received no durry or none since early summer. The grestest
risk of nitrate leaching in ley/arable rotations is associated with the cultivation of grasdand
and presence of bare soil in autumn following an arable crop. In the present rotation a Ty
Gwyn, barley crops are undersown with a grass/clover mixture and cut for whole-crop silage
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in mid-summer. This alows the undersown sward to devel op an effective rooting system and
utilise minerdised nitrogen in the soil before the sart of winter. Thus the rotation would not
be expected to sgnificantly increase the risk of nitrate leaching. The results of the profile-N
determinations provided no indication that nitrogen contents were appreciably gregter in
recently cultivated fields than in longer established pastures.

In the case of the two fields in which porous cups had been ingtdled, there was poor
agreement between the profile nitrogen content and directly measured estimates of nitrate
leaching. To some extent this may be aresult of the large errors associated with both
measurements and demonsgtrates the unreliability of estimates based on alimited number of
sampling points. Minera-N contents (0.4 m depth) in Fields 19 and 2 in autumn 1994 were
18 and 23 kg N/ha, respectively, compared with porous cup estimates of 14 and 61 kg/ha
leached between September 1994 and March 1995. Although both fields were grazed rather
than cut, which would tend to increase leaching, neither had received durry other than the
gpplications of "dirty water" to Field 2 in January 1994. The porous cup measurements
during the previous winter indicated aloss of 64 kg N/hafollowing these applications.
Although thisindicates ardatively high rate of nitrogen loss during this 3-month period
between January and March and the risk of increased leaching associated with spreading
dilute durries at this time of the year, only two fidlds were treated in thisway 0 that the
overdl impact on leaching from the farm as a whole would have been less marked.

Nutrient balances at Ty Gwyn

In the case of dl nutrients, there was a positive balance between the total estimated input and
the export of nutrients in agricultura products, indicating the potentia for accumulation or
loss of nutrients from the system.  The results demondrate the importance of bought-in feed
as asource of nutrient inputs to the farm which in al cases exceeded the export in milk and
livestock. The magnitude of these inputs also demongtrates that the sustainability of the
exiging farming system a Ty Gwyn, which is still dependent on externd inputs, cannot be
assessed in isolation but should aso take account of the other farmed areas that contribute
materidsto the system.

The difference between inputs of nitrogen and the quantity recovered in farm products was
equivaent to 93 kg N/ha averaged over the whole farm area. Thisisan indication of the
quantity of nitrogen available for loss by leaching, denitrification or volailisation or for
immobilisation in soil organic matter. For amodd of a conventiond dairy farm, Jarvis
(1993) estimated that losses of nitrogen could be apportioned between leaching,
denitrification and volatilisation in the proportions 36, 35 and 29%, respectively. Assuming a
amilar divison for losses from the less intengvey farmed sysem a Ty Gwyn and 700 mm
annud drainage, the nitrogen surplus would correspond to an annud leaching loss of 33 kg
N/ha, equivalent to an average concentration in drainage water of 4.8 mg N/I. Balances for
other nutrients indicate that corresponding concentrations of phosphorus, potassum and
cacium in drainage, assuming al surplusesto belost by leaching, would be 0.6, 2.3 and 33
mg/l, respectively. In comparison, concentrations of nutrients measured in the main stream
running through the Ty Gwyn unit were 0.1 - 4 mg N/I, 0.01-0.03mg P/l, 1- 3mg K/l and 5 -
8 mg Call. Although concentrations will have been influenced by nutrient inputs upstream of
the farm, they did not change appreciably between the inflow and outflow from Ty Gwyn
indicating that these stream concentrations were Smilar to those in drainage from the farm.
Comparisons between these concentrations and the surpluses determined from the nutrient
bal ance ca culations suggest that under the present management, contents of nitrogen and
potassium within the farm may be gpproximately static whereas phosphorus and calcium
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pools may beincreasing. Although apparently static, the balance for nitrogen does include
ggnificant losses of this nutrient to the wider environment.

This demondrates the difficulty of balancing different nutrient budgets on organic farms. At
Ty Gwyn, where the main agricultural output isin the form of milk, reaively smdl

quantities of nutrients are exported which helps maintain a positive ba ance for phosphorus
and potassum. In the case of nitrogen, however, the limited export of this nutrient and the
additiond input by fixation result in a surplus which contributes to grester losses. Any
changes to the cropping pattern to increase the proportion of nitrogen exported in agricultura
products would a so increase the export of phosphorus and potassum and move the system
towards a negative baance for these elements.

Nitrogen and phosphorus balances at Ty Gwyn were smilar to those reported by van der
Weff et al. (1995) for three ecologica, mixed dairy farmsin the Netherlands. Potassum
surplusesin this sudy were greeter than those at Ty Gwyn, largely because of greater inputs
in purchased concentrates. This study aso demonstrated the much greater surpluses of
nitrogen and phosphorus associated with conventiond dairy farms. Positive balances for
nitrogen, phosphorus and potassium were aso found for two organic dairy farmsin the UK
examined by Fowler et al. (1993), provided that an alowance for the input of nitrogen by
fixation was included in the calculation. Clover gppeared to make ardativey smal
contribution to the productivity of one of these farms, where the maor input of nutrients was
in the form of large quantities of purchased manure. Assuming little nitrogen was supplied
by fixation, the annud nitrogen surplus on this farm was smilar to that a Ty Gwyn. Unlike
fixation, however, manures supply other nutrientsin addition to nitrogen and surpluses of
phosphorus and potassium were appreciably higher than at Ty Gwyn, in spite of additiona
export of nutrientsin grain aswell asin milk.

The mgor component of the nitrogen balance a Ty Gwyn isthe input through symbictic
fixation. Unlike the other nutrients, this large input of nitrogen adds to that supplied in
bought-in feed and increases the potentid for loss from the system. In the present
investigation, nitrogen fixation was not a measured quantity and is thus particularly subject to
therisk of error. If, as has been suggested (Becana and Sprent, 1987), fixation activity
declinesin soils of higher nitrogen status, the syssem may exert a degree of sdf-regulation so
that the quantity of nitrogen fixed may diminish asthe sze of the soil and durry nitrogen
poolsincreases and thus limit surpluses. This regulation would not be taken into account by
the current method of calculation unlessit acted by contralling the proportion of clover in the
sward.
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3.3 Forageyields and quality during conversion
By E.L. Jones, P.J. Bowling and R.J. Haggar

3.3.1 Sampling methods

Herbage yields, grazed fields

At Ty Gwyn, al grazing fields were monitored for herbage accumulation under excluson
cages, each measuring 1.5 x 0.9 x 0.4m high. Five such cages were used per field. At the Sart
of each recording period, a sample areameasuring 1.25 x 0.4m was cut with a reciprocating
hand mower to 50mm in the centre of the caged area. A repeat sample was taken 4 weeks
later. A 200g sample was separated into grass and clover components. All fresh materia was
weighed and dried for 12h a 80°C in an Unitherm oven for dry-matter (DM) determinations.
Cages were redited randomly for each grazing period.

On the collaborating farms this procedure was carried out on two grazing fields per farm (one
selected by the farmer asthe "best” field and the other the "worgt” field).

Herbageyields, silagefields
At Ty Gwyn, yidd of herbage from dl slage fields was measured immediately prior to

cutting for sllage from 6 random aress per field, each measuring 0.46 x 2m, with a
reciprocating hand mower, asin 3.3.1 above.

On the collaborating farms, firdt-cut sllage yields was assessed on two fieds by measuring
herbage at two dates (about 25-28 and 3-5 days prior to harvesting) in order to calculate
growth rates in kg DM/halday, and hence estimate herbage yields on the day of cutting.

Herbage quality

Qudity of herbage harvested in the fidld from both grazed and cut fields a Ty Gwyn was
measured in terms of per cent dry-matter, protein content and in vitro (two-stage)
digedtibility. Quality of slage was measured in terms of crude protein, ammonia-N, pH and
metabolisable energy usng standard ADAS methods.

Herbage ensiled.

At Ty Gwyn every trailer load of grass cut for silage was weighed and sampled for dry-
meatter content. On the collaborating farms the total amount of herbage ensiled was
caculated by messuring the volume of slage about 6 weeks after ensglling and multiplying
the silage volume by a dengity factor depending on dry-meatter content of silage (e.g. 0.165
for adlage dry matter of 20-25%), in the second and the third year of the study.

3.3.2 Reaults

Herbage production, Ty Gwyn

In the two years prior to the cessation of nitrogen gpplicationsin 1991, the average yield of
herbage harvested from 5 fields was calculated to be 9.2t DM/ha. No herbage yields were
recorded during 1991. Mean yields from 22 fields for the period 1992-1995 (8 grazed, 14 cut
for slage) are shown in Table 14.

Table 14 Average annual herbage harvested per field, Ty Gwyn (t DM/ha)

57

Archived at http://orgprints.org/6789



Feld management 1992 1993 1994 1995

Grazed only 6.81 7.18 7.28 6.71
Mainly cut 8.43 8.93 9.19 8.60
Mean 7.84 8.37 8.61 7.86

The mean yidd of 7.84t DM/ha harvested in 1992 represented a 15% reduction compared
with the pre-converson yield. 1n the case of the sllage fidds the reduction was less than 9%.

Asthe conversion proceeded, herbage yields increased steadily until the exceptionaly dry
year of 1995 (Table 14); the drought proved particularly damaging to herbage growth in the
grazed fields (Table 15).

The total amount of slage produced a Ty Gwyn increased steedily during the conversion
period (Table 15), whereas total herbage produced from the grazed area peaked in 1993 and
was consderably reduced in 1995.

Table15 Total herbage produced at Ty Gwyn, t DM

Y ear Grazed fidlds Slagefidds Totd
1992 217 272 489
1993 261 278 539
1994 252 290 542
1995 211 291 502

The white clover content of the herbage dry matter harvested rose from less than 5%
(estimated in 1989/90 from 5 fields) to 14.9% in 1992 (mean of 18 fields), 17.6% in 1993 (16
fields) and 33.7 in 1994 (7 fields). Corresponding values for red clover were 18.5, 37.8 and
37.5% respectively.

The digedtibility of the herbage on offer on the grazed swards did not vary greatly between
years (Table 16). However, during the first year of conversion the quality of the firgt-cut
dlage from the white clover/perennid ryegrass areawas rather low.

Table 16 Quality of herbage harvested at Ty Gwyn (% DOM D)

FHeld management 1992 1993 1994
Grazed only 76.3 76.6 74.2
1<t cut white clover/PRG 57.3 62.3 61.4
1<t cut red clover/IRG 56.8 57.9 69.9

During thefirg two years of conversion the digedtibility of the red clover mixture at the time

of cutting for Slage was dightly lower than that of the white clover-based slage. The higher
qudlity of the red clover mixture in 1994 was because it was cut 14 days earlier than the white
clover mixture during that year.

Silage qudity, asindicated by crude protein levelsin Table 17, dso increased during the
course of conversion, notably in the case of the second cut.
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Table 17 Quality of slage produced, Ty Gwyn
Cut 1 Cut 2
CP pH ME  AmN* CP pH ME AmN*
% DM % DM

(& White clover/perennia ryegrass
1992 105 405 100 5.68 105 395 104 8.58
1993 131 410 107 3.35 16,0 400 10.6 4.10
1994 138 410 110 5.76 172 431 104 7.22
(b) Red clover/ltaian ryegrass
1992 12.8¢ 418 109 3.75 106 383 99 6.68
1993 114 410 102 5.80 145" 511 98 1384
1994 136 401 114 2.89 194 447 104 6.03

* Ammonia- N (as % of total N) * Arable silage, undersown  "Big bde silage

Silage yields were subgtantidly higher fromthe red clover/Itaian ryegrass swards (Table 18),
compared with the white clover/perennid ryegrass swards.

Table 18 Mean yields and quality from clover-based sward, Ty Gwyn

Yiddinfidd) Qudity* (clamp slage)
Clover/ryegrass (DM t/ha) CP% ME
Red/Itdian 14 14.0 10.5
White/perennia 9 135 10.5

* Mean of 2 cuts, 1992-94

Herbage production on the collaborating farms

Average amounts of herbage (mean of 10 farms) harvested on the collaborating farms during
the 3 years of monitoring are shown in Table 19.
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Table19 Herbage harvested on collaborating farms, t DM/ha

Management 1993 1994 1995
Grazed, "best" 7.73 9.58 6.43
Grazed, "worst" 6.21 7.60 5.46
Mean 6.99 8.59 5.94
Range 2.6-11.6 4.1-12.9 3.9-95
Slage (1< cut only) 4.02 453 3.73

There was a 20% difference between the "best” and the "worst” fieldsin 1993 and 1994,
fdling to 15% in the dry year of 1995. It was interesting to note (Table 20) that the soilson
the "worst" fields were lower in potassum and phosphorous (especidly in 1993) compared
with the "best" fields, smilar differences were detected in the herbage.

Table20 Levelsof potassum and phosphorusin herbage (% DM) and soil samples
(mg/l) from collabor ating farms

Potassum Phosphorus

Sample Fidds 1993 1994 1995 1993 1994 1995
Herbage  "Bedt" 282 254 268 036 034 034
"Worg" 229 228 254 031 032 033

Sail "Begt" 216 177 240 200 224 218
"Worgt" 199 166 236 111 187 178

The mean yield from the "best” grazed fields during the period 1993-95 was 7.91t DM/ha,
compared with 7.05 t DM/hafor the grazed fidds a Ty Gwyn during the same 3 years,
indicating thet yields a Ty Gwyn equated well to the "best” fields of the collaborating farms
(seeas0 Fig. 13). Because of the large differences between the 3 years, plus the fact that the
fidldswere at various stages of converson, it is not possible to use the datain Table 19 to
determine the effect of stage of conversion on herbage productivity. However, by placing the
yield recorded from each field into its respective conversion year (i.e. number of year(s) sSnce
the cessation of fertiliser gpplication in that field) it was possible to caculate the average

yidd for arange of converson years (Table 21).
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Table21 Influence of stage of conversion on herbage harvested from grazed and cut
fieldson collaborating farms, t DM/ha

Y ears from start of converson

Management 1 2 3 4 >5

Grazed, "best” 6.95 8.79 8.03 8.56 7.15
Grazed, "worgst" 5.42 6.82 6.85 7.83 5.34
Mean 6.18 7.95 741 8.22 6.14
Silage (1< cut) 4.46 4.42 4.03 4.05 4.16

The dataindicate that yields on the "best” fields in conversion years 2 to 4 were about 15 per
cent higher than in the first year of converson, which is conggtent with the finding a Ty
Gwyn that yield is reduced by about this amount during the first year of conversion.
Unfortunately, it was not possible to obtain data on herbage yields prior to conversion on the
collaborating farms.

To overcome the large between-year variations, and particularly the possible bias of the low
yields caused by the 1995 drought occurring at the end of the monitoring period, data for thet
year were increased by 20% (difference in mean annud yield between 1995 and 1993) whilst
data from 1994 was reduced by 19% (difference in yield between 1994 and 1993). The
revised data, plotted against stage of converson (Fig. 13) confirms an upward trend in
amounts of herbage harvested during the first two or three years of conversion, followed by a
consigtent decline on the "worst” fidlds, in contrast to along-term increasein the "best”

fidds

At the start of the monitoring exercise, there were large differences in clover content between
the "bext" sdected fidd and the "wordt” (see Fig. 14, in which individud field data collected
in 1993, 1994 and 1995 has been dlocated to the relevant year of conversion). These
differencesin clover content subsequently narrowed, especialy in year 2, dthough there were
sgns of further divergence after year 4, in line with divergencesin herbage yidds (Fig 13).
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Fig. 13
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There was a genera decline over timein clover content, such that by year 4, clover contents
were less about half the sarting vaues.

A more precise relationship between stage of conversion and clover content can be obtained
from agrasdand survey of dl fields of dl collaborating farms carried out in May of 1993 and
1994.(A report of this survey by P.J. Bowling islodged in the IGER library. See dso 3.4.1).
For instance, data on clover ground cover (343 fields) plotted against stage of conversion,
shown in Fig. 15, indicates that clover ground cover reached an average mean value of 12 per
cent in the second year of converson, risng to 13.5 per cent in year 4 and falling thereefter.
However, it should be noted that much of this decline was accounted for by sward age, which

showed a peak in clover ground cover of 20.3 per cent in year 2, faling to below 5 per cent in
year 7.

Fig. 15 Influence of stage of converson and sward age on white clover ground cover
(all farms)
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Comparisons with herbage production on non-organic farms

Mean yidds of about 8t DM/hafrom Ty Gwyn, and from the "best" fields of the 10
collaborating farms, equated well with conventionally managed grass/clover fidds receiving
about 240 kg N/ha of fertiliser nitrogen per annum (Holmes, 1989). Hence, it can be
concluded that organicaly managed swards containing more than 20 per cent white clover in
year 2 are cgpable of producing yields equivaent to heavily fertilised swards, at least for up
to 5 years from the start of converson. Theredfter, faling clover contents might well
prejudice long-term productivity of such organicaly managed swards.
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3.3.3. Discussion

At Ty Gwyn, the abrupt cessation of nitrogen gpplications in 1991 meant that the ryegrass-
dominant swards looked nitrogen deficient in the spring of 1992, even where they had been
treated with liquid durry. The grass aso appeared to be lessleafy. In consequence, it was
not surprisng that grassyidds fell by 15% during the first year of conversion, whilst herbage
quality was aso suspect (certainly by comparison with subsequent years). However, with the
gradud build-up of white clover, plus the continued judicious use of durry, mean yields of
herbage had recovered by year three to 93 per cent of their starting values. The actuad mean
vaue of 8.6t DM/ha equates well with the estimated production of 7.5tDM/ha/annum from a
well managed grass'white clover sward receiving no fertiliser nitrogen (Thomas and Y oung,
1991).

Following the first year of converson a Ty Gwyn, total herbage produced on awhole-fam
basis continued to rise, reflecting at least in part, the expansion of the red clover/Itdian
ryegrass area and a build up of white clover. Thisincreased totd production meant that
increasingly more herbage could be ensiled as the conversion proceeded. Moreover, the
quality of this herbage aso tended to increase during thistime period.

Mean yields of herbage produced a Ty Gwyn closdy matched the average yidds from the
"begt” fidds on the collaborating farms, dthough there was awide variation between farms.
Even on fidds that the collaborating farmers considered to be "poor” performers, the levels of
herbage produced (6.4t DM/ha) were only dightly lower than those reported (Newton and
Stopes, 1995) from nonorganic grass/clover swards (7-8t DM/ha) and much higher than al-
grass swards recelving no fertiliser nitrogen (4-6t DM/ha).

Thisillugrates the high level of grasdand productivity achievable from organic grasdand
systems, containing high levels of white clover. During the first 3 years of converson most

of the "best" fields on the collaborating farms had an average clover content in excess of the
30% found in the survey of 82 organic fields by Newton et al. (1995); even the "worst" fields
had a mean clover content in excess of 20 per cent during the first two years of conversion
(Fig. 14).

It was possible to classify fields into Ste classes (according to soil type, soil depth, number of
grass-growing days (Down et al., 1981) and dtitude, using criteria outlined by Newton and
Stopes, 1995), with ste class 1 being the best and 5 the worst. The mean yidds for each site
classaregivenin Table 22.

There were significant differences (P<0.01) between the three Ste classes and the generd
relationship between Site class and herbage yields was smilar to that reported by Newton and
Stopes (1995), dbelt a alower leve, due to the lower sampling height (to ground level) used
by these authors.
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Table22 Mean herbageyield from fieldsin different site classes

Yield, t DM/ha Number of fields
Steclass 1993 1994 1993 1994
907 (051) 10.11(0.61) 4 5
6.66(023) 9.05(0.23) 12 14
490(053) 574(043) 3 4

() Standard error.

3.3.4 Conclusions

The cessation of nitrogen fertiliser application leads to a shorter-term loss in herbage
availability (about 15%) and qudlity but, once white clover levels have built up, herbage
yidds recover and sabilise a levels equd to yidds from conventionaly managed
grass/clover swards.

Mogt of the collaborating farms were successful in establishing high levels (30%) of
white dover in ther svards. However, there was amarked trend for clover contents to
fal as swards aged.

Herbage yidlds were closdly related to Site class and level of available phosphate in the
soil.

Red clover-based swards proved particularly hepful in maintaining herbage yidds and
providing good qudity silage during the trangition phase a Ty Gwyn.

Totd forage (including herbage from red clover-based swards and whole-crop ceredls)
produced on awhole-farm basisa Ty Gwyn showed a gradud increase during the course
of converson, thereby alowing additiona slage to be made.
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3.4 Changesin biodiversity during conversion.

3.4.1 Botanical composition
By P.J. Bowling and R.J. Haggar

Methodol ogy.

During 1993 a base line inventory of the botanical composition of 10 fields on each of 10
collaborating farms (and dl fidds a Ty Gwyn) was carried out by eye estimation. This
involved recording dl plant species, including weed infestations, noted during a standard
walk across each field. The contribution to vegetation cover (0-9 ranking) by the main
components was recorded, together with relevant field data, e.g. soil characteridtics, field
Sze, sward age, management regime (grazing, livestock, hay/slage, drainage, manuring etc.).
In 1994 this survey was extended to al fields on each of the collaborating farms. Measuring
changes in botanica composition during converson would idedlly have required this survey
to have been repeated at alater date. However, estimated time trends in botanical
composition were calculated by placing the percentage ground cover of a particular speciesin
each fidd (343 in total) againgt the stage of converson of that fidd.

Results

Perennial ryegrass.

The ground cover of perennid ryegrassin newly sown leys rose quickly, to over 60 per cent,
during the first year of converson (Fig. 16), fell dightly in year 2 and remained a about 60%
from year 4 onwards. On the other hand, the ryegrass content of older swards, athough
garting at 50%, fell sharply to just over 20% by the end of year 2, recovering to about 40 by
year 4.

White clover.

The ground cover of white clover in newly sown leys pesked in year 2 (Fig. 17) and showed
agradua decline thereafter. The clover content of long-term swards increased substantialy
within one year of the start of conversion and stabilised theresfter, dbeit a aleve lower
compared with the leys.

Broad-leaved species.

During the early stages of conversion, the ground cover of broad-leaved speciesincreased
subgantialy in long-term swards (Fig. 18) but declined in younger leys, the latter decline
reflecting the demise of various arable-type weeds, e.g. Sellaria media (common chickweed)
and Chenopodium album (fat-hen). Thereafter, the young swards tended to become more
botanically diverse but their tota number of pecies continued to remain subgtantiadly lower
than in the long-term swards.
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Fig. 16  Comparison of stage of conver sion and ryegrass ground cover
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Fig. 17 Comparison of stage of conversion and clover content
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Fig. 18 Comparison of stage of conversion and number of broad-leaved species
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Docks.

Although docks became increasingly more visble in young swards undergoing converson
(Fig. 19), reaching a plateau presence of 40% in year 2, they were only considered to be
"becoming a problem” (i.e. evenly distributed) in 20% of these swards. The number of
swards having an actual dock problem (more than 5% ground cover ) increased steadily
during the later stages of conversion reaching about 10 per cent of al young swards by the
fifth year. In long-term pastures, docks were considered to constitute a problem on 20% of
swards a the start of conversion (Fig. 20) but by year 4 this figure had falen to less than 5%.

Buttercups.

Apart from the first year of converson, there was a generd increase in ground cover of
buttercups in short-term swards (Fig. 21) as conversion proceeded, whereas the reverse
appeared to happen in long-term pastures athough there were large variations between years.

Nettles.

In short-term leys nettles increased to apeak in year 2 (Fig. 22), whereas in permanent
swards, where nettles were relatively more frequent, they tended to increase beyond year 2.
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Fig. 19 Comparison of stage of conversion and docks (swards under 5 yearsold)
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Fig.20 Comparison of stage of conver sion and docks (swards over 5 years old)
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Fig.21 Comparison of stage of conversion and presence of buttercups
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Fig. 22 Comparison of stage of conversion and presence of nettles
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Discussion

To get atrue measure of the botanica consequences of changing from a conventiona to an
organic system of management would have required () dl swards being assessed at the Sart
of conversion, (b) these swards being re-assessed at the end of the conversion phase, and (c)
the starting date of conversion be phased over years (to avoid atypica seasonal or annud
events). Asthiswas clearly not possible in a 3-year contract, the present approach of
grouping swards into different years of conversion proved the only feasible way forward,
abait accepting that the findings need to be interpreted with extreme caution, noting
especidly that factors other than stage of conversion are likely to play a more dominant role
in determining botanica change. This can beillugtrated by reference to danddions.
Although they were present in 83% of the swards surveyed (and even more in permanent
swards) there was no significant correlation between stage of conversion and their presence.
However, there was a Sgnificant correlation (r = 0.263 at P=0.001) between sward age and
the presence of danddions. Management factors aso influenced buttercup presence, eg.
more swards were affected (93%) when grazed with horses compared with cattle (83%) or
sheep (66%). Sail factors, too, influence buttercup presence, e.g. swards on steep gradients
of over 13° were more affected (91%) than those on flatter land (78%).

Using dl 343 fiddsin the survey (each of known age and stage of conversion) and plotting
total number of species per fidld againgt yearsinto conversion, it can be seen (Fig. 23) that
botanical diversty actually decreased in young swards undergoing conversion until about

year 4. On the other hand, swards over 5 years (and including permanent pastures) showed
no such reductions and eventually ended up containing alarge number of species. However,
as with buttercups, this increase in species-richness was closaly related to sward age (see Fig.
23)
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Fig. 23  Influence of stage of conversion and sward age on botanical diversity
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It must be emphasised that the above calculated trends in botanical compostion are
provisond and require further and more rigorous statistical andys's, plus confirmation by
resurveying in two or three years time. On the basis of the above evidence it can be
tentatively concluded that converting to organic management: increases docks in short-term
swards but decreases docks in long-term swards. Suprisingly, however, conversion does not
gppear to lead to an immediae increase in total numbers of species, particularly in young
swards, even in more species-rich older swards, conversion needs to proceed for some
consderable time before any substantia increase in biodiversity can be expected.
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3.4.2. Changesin dock populationsin fields undergoing conversion
By P.J. Bowling

Methodol ogy.

At Ty Gwyn, infetations of docks on four slage fields and three grazing fields were

recorded in 1993. Within each field, fourteen 2.5 metre quadrats, divided into 100 small
squares were located a random in areas of high dock populations. The number of dock
plants in each square were counted and recorded on a chart. In subsequent years (1994 and
1995) the quadrat was repositioned in the same place and further counts were made.

On 8 of the collaborating farms, plus Ty Gwyn, asingle field heavily infested with docks was
selected and closaly monitored in July of each year during a 3-4 week regrowth period
fallowing first-cut silage, using the same method as described above.

Results and discussion

Population changesin high-infestation patches within fields during conversion (all farms).

Because of unforeseen interruptions in field management during the 3-year monitoring
period, only datafrom 6 of the 10 field patches are included in Table 23.

Table23 Changesin dock numbers (plants per m?, mean of 4 quadr ats)

Management Didtrict 1992 1993 1994 Mean
Slage Dyfed 15 22 29
Slage Devon 5 9 15

Mean 10.0 155 220 158
Slage/grazing Dyfed 21 28 14
Slage/grazing Somerset 5 3 7

Mean 13.0 155 105 130
Grazing Somerset 10 8 7
Grazing Gloucester 1 1 <1

Mean 55 45 26 4.5

Table 23 shows that densities increase during conversion on fields cut for silage but
decreased during conversion on grazed fields, indicating that grazing reduces dock numbers
compared with cutting.
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Table24 Influence of sward management on dock numbers (plants per ¥ mean of 16
quadrats) during conversion, Ty Gwyn

Management FHeld 1993 1994 1995
Slage PduBach A 03 13 17
Slage Manson A 54 33 73
Slage Mansion B 35 09 29

Mean 3.0 18 40

Grazing Ty Gwyn 2 03 04 03
Grazing Birdfied C 01 01 01
Mean 0.2 02 02

Population changes during conversion on whole-field basis, Ty Gwyn.

Complete records from 5 fields (out of aninitid 7) are presented in Table 24. This confirms
the trends in the previous table, namely (i) there were substantialy more docks on slage
fiddsthan grazed fields, (ii) that docks showed sgns of increasing on cut swards during the
later stages, and (iii) docks did not increase during conversion on grazed fields.

Docks survey: impact of management factors (all farms)

The number of fields serioudy infested with docks rose rapidly as sward age increased,
stabilising at around 30 per cent, before dropping to 12 per cent in permanent pastures (Table
25).

Table25 Total number and % of swardsinfested with docksin relation to age of sward

Totd Infestation
Sward age number of swards % indpierf % serious**
1year 39 10 5
2years 45 15 9
3years 25 24 32
4 years 21 24 24
4to 8 years 30 33 27
9to 20 years 53 24 29
over 20 years 68 12 12
* evenly digributed
** more than 5% of ground cover
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3.4.3. Changesin small mammalsduring conversion at Ty Gwyn
By N. Sharpe.

Methodol ogy

Introduction and objectives. Trgpping of smal mammasa Ty Gwyn started in March 1993.
The methodology closdly followed that used in the ADAS Nationa Survey of Smal
Mammalsin hedgerows which ran from 1983 to 1992. One of the Stesincluded in this
Nationd Survey was alength of hedge at Lodge Farm, Trawsgoed, adjacent to Ty Gwyn.

Trapping was confined to four newly planted (autumn 1992) hedges, two of which contained
only hawthorn while the other two were made up of a mixture of various hardwood species.
The rooted samplings were planted through polythene sheeting (for weed control). Each
hedge was double fenced. The hedges connected isolated clumps of woodland.

Smal mammasin hedgerows were chosen as environmentd indicators  for three main
reasons.

Hedges are one of the most important wildlife habitats on farms and are epecidly
valuable where agriculture is intensve.

Smadl mamma's such as voles and mice play akey rolein the ecology of farmland since
they form amgjor part of the diet of predators such as owls, kestrels and weasdls.

The planting of four new hedges provided an opportunity to follow the development of a
wildlife hebitat from scratch.

The objectives were:

To measure the ecological value of developing hedgerows by monitoring the populations
of smdl mammas which colonise them.

To record the effects of hedgerow management and adjacent land use on smal mammal
populations.

Trapping sites. Each of the new hedges was given a 100m trgpping line sarting from the
track which ran alongside the woodland. All 4 lines were also extended into the woodland
for ashort distance to asses the smal mamma population in this habitat which was assumed
to be the primary source for colonisation of the hedges.

Pairs of Longworth traps were put down at 10m intervasin the base of the hedge. An
additional 3 pairs of trgpswere laid in thewoodland. This gave atotal of 28 traps per line
(22 inthe hedge, 6 inthe woodland) and thus 112 in all.

Trapping timetable. Populaions of smal mammals fluctuate during the year so that trgpping
was carried out at intervals of two months.

A minimum of two nights trapping was involved, the traps being checked twice a day so that
animas were not held captive for 24 hours.

Traps were lined with dry hay as bedding and were provided with about 30 grams of porridge
oats and 15 grams of blow fly pupae as food for the captures. The latter was needed to keep
shrews alive whereas the oats were provided for the rodents. Neither food sources were
intended as baits, they were primarily for preventing death from starvation. Captured
animals were rdeased into alarge polythene bag and then gently held by the scruff of the

neck to enable identification and marking. Each one was given aunique fur-clip mark. This
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dlowed the marking of 126 individuas (63 maes, 63 femdes). After marking the animas
were weighed using a smal spring balance and their sex, age and breeding condition was
noted. They were then released at the point of capture. Theindividua code of the trap was
recorded aongside the details of the anima so that a case history could be built up.

Weather records. For each trgpping session information on weether such aswind, rain and
snow was recorded since factors such as these can have a sSgnificant effect on capture rate.

Data input and handling. All field information was recorded on a standard form. Datawere
then inputted onto microcomputer using Supercac 5. Subsequently al data were copied into
Minitab to facilitate handling.

Results

Table 26 shows the overall results for both the hedges and the woodland. The figuresfor all
four hedges have been added together because there was no difference in the capture rate
between them as shown in Table 27. One might have expected the two species-rich hedges to
provide amore suitable habitat than the species-poor ones but they were too close together to
observe differences, dso dl four hedges were early in their stage of development. \Wood
mice can trave quite long distancesin asingle night (for example up to 2.4km for males) and
can therefore quite easly visit more than one hedge whilst out foraging. A contingency table
for Woodmice caught along the hedges was set out and the value of X2 calculated as 2.48
with 6 degrees of freedom. Thisindicated that there was no redl differencesin captures
between the hedges. Due to smal vaues the winter/spring catches (November to March)
were combined and figures for hedge A were added to hedge D. Contingency tables for the
two other species have not been constructed due to the smal numbers caught but Table 27
indicates that again the captures did not show a difference between hedges.

Table 26 shows that smal mammals were captured in the new hedgerows from the outset.
This was expected since the adjacent woodland was areservoir of Woodmice and Bank
voles. The number of Wood mice caught fdll off dramaticaly away from the woods. There
wasasmilar fdl off in numbers of Bank voles caught though the effect was much less
marked. The reverse was true for Common shrews, they were caught in the hedges rather
than thewood. Wood mice range widely and would be expected to occur dong the new
hedge lines a an early stage. No shrews at dl were trapped adong the hedges until more than
ayear had dapsed since planting. This reflects the unsuitability of new hedges as a habitat
for shrews until awell-structured ground flora has developed. Thus amixture of grasses and
herbs provides shdlter and invertebrate food. Bank voles were dso caught in low numbers
aong the new hedges as expected since this is a species that requires older, well established
hedgerows.
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Table26 Total numbersof small mammals caught per session, Ty Gwyn

1993 1994 1995
Mar May U Sep Nov Jan Mar May Jl  Sep Nov Jan Ma May Jul Sep
Wood
A sylvaticus 19 11 8 11 8 16 22 15 5 13 13 6 10 14 9 15
C. glareolus o 2 4 7 1 1 2 0 0 1 1 1 1 0 11
S. araneus 0 0 1 0 0 O O 0O 0 O
M. agrestis 0 0 0 0 0 0 0 0 0O O
Hedges
A.sylvaticus 3 18 11 8 1 0 0 3 10 12 11 5 1 7
C. glareolus O 0 2 O 1 2 0 0 0 1 O 0O 0 O
Saraeus 0 0 O O O O 0 3 3 b5 1 1 1 10 6
M.agetisO O O 1 O o 2 2 0 0 1 o 2 2 1
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Table27 Total numbersof small mammals caught in four hedgesat Ty Gwyn.

Species/hedges March May duly Sep. Nov. Jan.

A. sylvaticus

Hedge A 1 2 5 3 1 0
B 0 6 5 5 3 1
C 1 9 11 8 7 3
D 1 5 7 4 1 1

C. glareolus

Hedge A 0 0 0 1 0 0
B 0 0 0 0 0 2
C 0 0 0 0 2 0
D 0 2 0 0 0 0

S araneus

Hedge A 0 0 2 1 0 0
B 0 0 4 6 0 0
C 0 0 3 3 1 1
D 1 6 4 1 0 0

M. agrestis

Hedge A 0 0 0 0 1 1
B 2 4 0 0 0 0
C 0 0 1 1 0 3
D 0 0 2 1 0 0

It can be seen from the tables that the population of Wood mice in both the hedges
and woodland was about the samein 1993 asit wasin 1994. Variations occurred
within seasons with highest numbers caught in May to September for the hedges but
rather earlier (March to May) for the adjacent woodland. Inthelonger termitis
expected that Wood mouse captures aong the 4 hedges would approach the figures
for nearby Lodge farm.

Common shrews were not trgpped a dl at Ty Gwyn until March 1994 when one was
caught in thewood. This gpecies was caught in the hedges in every sesson since May
1994, with the highest numbers recorded during the summer (May to September).
Numbers themselves were not high enough to carry out a chi-squared test but there
was no doubt that this species had colonised from the nearby wood. Bank vole
numbers caught in both the wood and the hedges (Table 26) were relatively low
though it must be remembered that only smal numbers of traps were st in the
woodland (24 in totdl). The small numbers mean that seasond variations were
difficult to ascertain but generaly there were more capturesin late summer and

autumn and lower numbers in the spring and early summer. Looking & the figures for
the hedges (Table 26) there is no clear change in numbers caught between 1993 and
1994 (totds of 5 and 2 respectively). Thisis not unexpected since this species favours
older well established hedgerows. Aswith Wood mouse, a gradua increase would be
expected in the longer term as the hedges develop a greater sructura diversty. Two
seasonsis ardatively short period of time in the development of ahedge. In future,
factors such as management and the variety of berry-bearing shrubs are likely to play
an important role.

Discussion

A number of sudies on smdl mammasin hedgerows have been carried out over the
years, the 92 year ADAS Nationd Survey standing out asthe largest. Much isnow
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known about their biology and population fluctuations within and between seasons,
but it is difficult to relate captures to characterigtics of hedgerows and adjacent land
use. Poulton and Langton (1993) concluded that few formal relationships could be
found between capture rates and environmenta variablesin their very large and
complex dataset for the National Survey when a parametric analyss was used.
However, a non-parametric andysis produced some more interesting results. It was
found that Wood mouse captures could not be predicted with any confidence usng
hedgerow variables in either spring or autumn whereas capture rates of both voles and
shrews could be predicted by such variables with a high degree of confidence.
Generdly vole captures were more closaly related to structural variables (such as
hedge height and base width) whereas shrew captures were most often related to
ground flora variables such as nettles and grasses.

Poulton and Langton (1994) found that adjacent crops had an important influence on

ether the behaviour of smal mammals or their population Sze, or both. In particular

the presence of anarrow grip of unmanaged grassimmediately adjacent to the hedge
gppeared to favour smal mammals generdly.

It would be interesting to see how the population of smdl mammasin thefour Ty
Gwyn hedges change as they begin to be managed in subsequent years. Certainly
factors such as the frequency of trimming and the presence or absence of standard
trees would be expected to influence numbers. The two species-rich hedges will

begin to differ more and more markedly as they develop, particularly if arange of
shrubs and trees are dlowed to grow on to maturity. Severd of these species produce
fruits so they would be expected to provide an important food source for Bank voles
and Wood mice during the winter. However, Poulton and Langton (1993) could not
find aclear rdationship between smal mammal numbers and the abundance of berry-
bearing shrubs.

It follows that severd more years of smal mammal trgpping are needed a Ty Gwyn
to pick up changes as they relate to the development of the hedgerows in the longer
term. Trapping a two-monthly intervas quickly gave agood indicetion of
population fluctuations within seasons, but it istoo early to detect much more gradud
increases that might be expected for Wood mice and Bank voles. Common shrews
did not gppear in the hedges until ayear into the project so again it would be
interesting to see how their numbers dter over afew more years.

Adjacent land use is another factor that warrants further investigation but the
continuity of improved grasdand adjacent to the hedges a Ty Gwyn has not alowed
any comparisons to be made.

There are four main questions that need to be answered with the results from the Ty
Gwyn trapping:

@ Has there been an increase in number of species and number of individuals of
each species over thefirst two and a half years since the new hedges were planted?

The number of species of smal mammals caught aong the four new hedges
increased from 3 to 4 over thefirgt 2 years of the project. The extra species that
colonised was the Common shrew. Of the remaining 3 species, Wood mouse and
Bank vole were present in the adjacent woodland from the outset so thet it is likely
that those caught in the hedges were coming from thewood. The other species
captured, the Field vole was not caught in the wood but as its name suggests its
habitat is permanent grasdand rather than hedgerow. Turning to numbers of
individuals thereis no doubt that shrews increased though the figures are too sl
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to test Setigtically. Thisincrease in shrewsis a response to the development of the
ground flora a the base of the hedge. Poulton and Langton (1993) found that shrew
captures were related to ground flora variables, particularly nettles and grasses. It
follows that farming practice can have a congderable effect on the smal mammal
population, e.g. applications of fertilisers or herbicides to the base of the hedge.

Numbers of Wood mice and Bank voles caught aong the hedges did not increase
during the project. Numbers of Wood mice were stable in the adjacent woodland with
very smilar catches for 1993 and 1994 (totals of 73 and 74 respectively) . There was
asgmilar picture for the hedges with totals of 39 and 42 for the corresponding two
years.

Bank vole numbers were consstently low in both hedges and the wood gpart from
some dightly higher catches in summer/autumn 1993. 1t cannot therefore be
concluded that Bank vole numbers in the hedges are increasing.

(b) |sthere any difference in captures of small mammals (of any species) between
the species-rich and species-poor hedges?

Two of the hedges were planted with Hawthorn only and the other two were given a
variety of shrubsin addition to Hawthorn as the main component. In the long term
one would expect the latter to provide a much richer habitat for wildlife in generd,
including smdl mammas. However the present sudy showed no differencein
numbers caught between the hedges for any of the three main species. However this
was only tested Satigticaly for Wood mice due to the low numbers for the other two
gpecies. Some of the figures were ama gamated to make expected vaues large
enough to enable chi-squared to be calculated.

These results can be accounted for in terms of the home-range sze of the amdll
mammals and the fact that it will take severd yearsfor the hedges to develop arich
diverdty of habitats. Asexplained above, amae Wood mouse can wander up to
2.4km in one night which would comfortably include al four hedgerows at Ty Gwyn.
The latter are therefore too close together to be considered separate units for
comparison.

(© How do the results for Ty Gwyn compare with data for two other hedges for
which there are nine and a half years of data?

General comparisons can be made between the Ty Gwyn data and the figures
provided by the Nationd Survey for nearby Lodge farm and Penglanowen near
Aberystwyth (albeit that the hedges at Ty Gwyn were younger). The figures do not
relae directly as dightly different trgp groupings and spacings were used in the
Nationa Survey. Such differences were partly resolved by caculating a capture index
per unit length of hedge, but there are till differencesin the overal quantity of
hedgerow trapped which cannot be overcome.

The captures of Wood mice per unit length were alot higher a Penglanowen than the
other two stes, but the differences between Lodge farm and Ty Gwyn were not so
marked. However, the captures at the former do appear to be dightly higher on
average despite one or two poor seasonsin the late 1980's.

The picture for Bank volesis broadly smilar with markedly higher caiches at
Penglanowen than the other two Sites. However the differences between Ty Gwyn
and Lodge farm are less obvious S0 that no firm conclusons can be drawn.
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Shrew captures at Lodge farm and Penglanowen are broadly comparable. Though the
figures are lower for Ty Gwyn there is overlgp and it appears that numbers are
increasing.

(d) How do the hedge results for Ty Gwyn relate to its organic status?

In order to make definite tatements about the effect of organic status on the small
mamma population a proper control is needed. In the absence of such acontroal itis
gtill possible to make some inferences about the results. It is aready established that
agricultura practices have mgor effects on the structure and compostion of farm
hedges which in turn affects their populaions of smal mammas. Hedgerow
establishment and management is likely to be smilar in many respects. Thus
planting, double-fencing and subsequent trimming &t intervas coupled with

occasiond renovation (i.e. laying or coppicing) will be the same. The main difference
islikely to be the use of inorganic fertilisers and pesticides (particularly herbicides)
aong the fieddd margin and base of the hedge (usudly unintentiondly). Such
chemicas would have amgor effect on theflora at the base of the hedge, changing
both the structure and species composition. Thiswould be expected to have a
particularly noticesble effect on shrews which need good thick cover near ground
level coupled with arich supply of invertebrate food. It can therefore be concluded
that shrews will fare better under an organic regime as compared with a non-organic
gtuation where the presence of inorganic fertilisers, herbicides or insecticides would
have a deleterious effect on the hedgerow flora. However it is unlikely that such
pesticides would be used in sgnificant amounts outside arable aress.
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3.4.4 Changesin bird populationsat Ty Gwyn
By D. Jones

Methodol ogy.

Prior to setting up the organic farm a Ty Gwyn, an inventory of bird speciesfound at
Trawsgoed was undertaken in the pring, summer and autumn of 1991 using a point-
count method of bird census (Lack, 1992). A smilar census had been carried out in
1956.

Beginning in winter 1992, counts of birds were made on Ty Gwyn, plus acomparable
area (in terms of Sze, shape, crop type) on the adjacent, conventionally managed
Lodge Farm, using guiddines set up by the British Trust for Ornithology, namdly:

Mapping the distribution of birds during the breeding season, 15 April to 15 July,
using smilar methodol ogy to the Common Bird Census, with al data recorded on
1:2500 base maps.

Completing a habitat/field boundary map, to include tracks, streams, woodlands
and hedges. Additionaly a broad botanica survey of the main species of trees,
shrubs and herbs in each field was carried out in the spring of 1992.

Counting the number of birds using the areas for the remainder of the year a
monthly intervas

Completing an annua farm practice questionnaire covering previous cropping,
farmyard manure inputs, cultivation and sowing techniques.

Results

During the 1991 census atota of 56 species of birds were recorded at Trawsgoed (Ty
Gwyn and Lodge Farm). Thesearelisted in Table 28. This compares with atota of
76 recorded in 1956. In other words, bird species declined by 20 over a 35-year
period. Among the main casudties were Skylark, Y ellow Hammer, varioustits,
Whitethroat and other species requiring particular breeding habitats, e.g. rough
pastures, hedges and broad-1eaved woods.

During 1992-94, afurther two species were "lost" on Lodge Farm whereas 5 species
reappeared on Ty Gwyn, viz. Barn and Little Owls, Y elow Hammer, Redgtart and
Brambling.

Discussion

These obsarvations, suggesting areversd of the declinein bird speciesa Ty Gwyn,
are consigent with interim results from the British Trust for Ornithology survey
comparison of paired organic and conventional farms (Wilson, 1993), of which the
two farms a Trawsgoed form a part. It was interesting to note the increased activities
of owlsforagng dong the newly established hedges at Ty Gwyn.

Similar findings have been reported in Denmark (Lack, 1992), showing that land
farmed organicaly held congiderably more birds, and more species, than land which
was farmed conventionaly.

[Data from the current bird survey a Ty Gwyn, including the habitat maps and fidd
managements, are being analysed by BTO.]
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Table28 Systematic list of bird speciesrecorded at Trawsgoed

1991 Whole- Organic Farming
faamcensus  Project (1992-94)

Lodge Ty Gwyn
Unit (conventional) (conventional)  (organic)
1. Breeding residents
GROUP 1 (regularly detected)
Buzzard* (Buteo buteo) ® ° [
Rook* (Corvus frugilegus) ° ° [
Carrion crow* (Corvus corone) ° ° o
Jackdaw* (Corvus monedula) [ ° o
Magpie* (Pica pica) [ ° [
Jay* (Garrulus glandarius) ° ° [
Woodpigeon* (Columba palumbus) ° ° [
Pheasant* (Phasianus colchicus) ° ° o
Mistle Thrush* (Turdus viscivorus) [ ° o
Song Thrush* (Turdus philomel os) [ ° [
Blackbird* (Turdus merula) ® ° [
Starling* (Strunus vulgaris) ° ° [
Robin* (Erithacus rubecul a) ° ° o
Dunnock* (Prunella modularis) [ ° o
Pied Wagtail* (Motacilla alba) [ ° [
Meadow Pipit* (Anthus pratensis) ® ° [
House Sparrow* (Passer domesticus) ° ° [
Chaffinch* (Fringilla coelebs) ) ) )
Nuthatch* (Sitta europaea) [ ° o
Treecreeper* (Certhia familiaris) ° ° o
Great Tit* (Parus major) [ ° [
Blue Tit* (Parus caeruleus) ° ° [
Cod Tit* (Parus ater) ° ° o
Long-tailed Tit (Aegithal os caudatus) [ ° [
Wren* (Troglodytes troglodytes) [ ° [
Goldcrest (Regulus regulus) ® ° [
GROUP 2 (occasiondly detected)
Raven (Corvus corax) ® ° o
Red Kite (Milvus milvus) ® ° [
Kestrel (Falco tinnunculus) [ ° o
Sparrowhawk (Accipiter nisus) [ ° [
Tawny Owl (Strix aluco) [ [
Barn Owl (Tyto alba) [
Little Owl (Athene noctua) o
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Table 28 cont.

Unit

1991 Whole-
farm census

Organic Farming
Project (1992-94)

Lodge Ty Gwyn
(conventional) (conventiona)  (organic)

Woodcock (Scolopax rusticola)
Black- headed Gull (Larus ridibundus)
Lapwing (Vanellus vanellus)

Grey Heron (Ardea cinerea)

Mallard (Anas platyrthynchos)

Fera pigeon* (Columbia livia)
Collared Dove (Streptopelia decaota)
G. Sptd Woodpecker (Dendrocopos major)
Green Woodpecker (Picus viridus)
Grey Wagtail (Motacilla cinerea)
Bullfinch* (Pyrrhula pyrrhula)
Goldfinch* (Carduelis carduelis)
Greenfinch* (Carduelis chloris)

Y ellow Hammer (Emberiza citrinella)
2. Summer breeding vistors

Spotted Flycatcher* (Muscicapa striata)
Chiffchaff* (Phylloscopus collybita)
Redstart (Phoenicurus phoenicurus)
Whitethroat* (Sylvia communis)

Willow Warbler* (Phylloscopus trochilus)
Garden Warbler (Sylvia borin)
Blackcap* (Sylvia atricapilla)

Tree Pipit (Anthus trivialis)

Swift (Apus apus)

Swallow* (Hirundo rustica)

House Martin (Delichon urbica)

3. Winter vigtors

Redwing (Turdusiliacus)

Fieldfare (Turdus pilaris)

Brambling (Fringilla montifringilla)
Total

[ ] [
[ ] [ ]
[ ] [ ]
56 SPECIES 54 SPECIES 61 SPECIES

* known to have bred
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3.5 Animal production during conversion
by R.F. Weller, A. Cooper and S. Padel

3.5.1 Introduction and data collection

Ty Gwyn

The main objective was to monitor the changes in production of the Holstein-
Friesan dairy herd during the conversion period, including changes in stocking rate,
milk production, milk compostion, body condition and concentrate inputs for the 3-
year period from April 1992 to March 1995. At the start of the study cow numbers
were reduced, not only due to the change from conventiond to organic farming, but
a0 to the management change from maintaining a flying herd to the establishment

of a permanent herd supported by home-reared replacements. The herd was
managed according to the standards defined by the United Kingdom Register of
Organic Food Standards (UKROFS, 1993). In July 1994 the dairy herd at Ty Gwyn
gained full organic gatus (UKROFS Standards) and organic milk was sold at a
premium from 10 August, 1994.

Milk yield, milk compostion, concentrate inputs and animal numbers were recorded
monthly by Genus Nationa Milk Records to provide both monthly and annud rolling
average reports. From the start of the 1993 calving season dl lactating cows were
weighed and body condition scored (Mulvany, 1977) every month. During the
grazing season the spring-calving herd of Holstein-Friesian cows were grazed on
mixed grass and clover swards prior to being housed from October to early May. The
winter forage requirements were achieved by the feeding of mixed grass
(predominantly perennia ryegrass) and white clover silagesin 1992/93, with

additiond slagein 1993/94 and 1994/95 conserved from swards of Italian
ryegrass/red clover and whole-crop ceredls. A biologica additive (Ecosyl) was used
for consarving the herbage, replacing the acid additives used prior to the conversion
period. After February 1994 the concentrate feeding was changed to meet UKROFS
requirements.

No mgjor changes were made to either the milking parlour or housing aress, including
the straw-bedded cubicles. However, the milking parlour was checked at 6-monthly
intervals to ensure the milking plant was operating correctly to the required hygiene
gandards. Parlour hygiene was maintained using normd practices including the use

of hypochlorite for cleaning the milking equipment and chlorhexidine gluconate and
glycerine for the teat dipping of the cows. In September 1994 concrete grooving (7.6
X 7.6 cm) was carried out on alarge proportion of the concrete floors in the housed
areato reduce the risk of injury to animals on the over-smooth floors.

The system of rearing calves was changed during the conversion period from the
previous practice of rearing replacements off Ste on adiet based on milk powder, to
the home rearing of calves on colostrum and fresh milk for ten weeks after birth,
supplemented with organic cered grains (e.g. oats) and acceptable protein
supplements, including full-fat soya beans and maize gluten medl.

To compare the performance of Ty Gwyn with that of conventiond farms, the
published gross margins for the dairy cow for herds with over 80 cows on specidised
dairy farmsin Wales have been used (FBS, 1992; 1993; 1995)
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Collaborating farms

All the farms that participated in the study, including Ty Gwyn, were gble to supply
dairy cogtings. Some financid details of the enterprise physica parameters were
recorded. However, the systems used, and hence information obtained, varied dightly
between the farms. In the following section, changesin some of these parameters of
the dairy production are presented. In dl the figures related to the dairy cows
performance, farms were sorted according to their milk yield at the beginning of
converson, with the lowest farms a the left and the higher yielding farms at the right
of the chart. Where available, data from Farm 8 was aso included.

Generd information was adso collected from each farm on breed of cows, type of
caving pattern, type of winter housing facilities and Sze of the individua herds. Data
on fat and protein contents of milk was collected every three months, when hedlth
datawas a so being collected (see Section 3.6).The objective was to monitor any
changes in milk composition of the individud herds during the period from April

1993 to March 1995.

3.5.2 Results

Ty Gwyn

At the gart of the conversion period the white clover content of many of the existing
swards was low. These poorer swards were used for conservation as silage for
feeding to the cows during late-lactation and the dry period. Thisalowed the dairy
cows, during the period of peak milk production, to graze swardsin 1992, 1993 and
1994 with mean white clover contents of 29.3, 29.5 and 33.0%, respectively. Mixed
grass'white clover silages conserved in 1992 provided dl the forage requirements for
the 1992/93 winter period. With the establishment of the crop rotation a Ty Gwyn,
additiond dlage was available in the 1993/94 and 1994/95 winter periods from
whole-crop cered slage (fed during late lactation and in the dry period) and Itaian
ryegrass/red clover silage, the latter providing 50% of the slage fed in the 1994/95
winter. Throughout the period wdl fermented sllage was made with minima wastage
on ether the top or sides of the clamps.

The total quantity of concentrates fed to the cows was 1.30, 1.14 and 1.45 tonnes/cow
in 1992/93, 1993/94 and 1994/95. From April 1992 to February 1994 cows were fed
individudly, twice per day, in the parlour during milking, with a conventiond
concentrate cube fed as the sole concentrate supplement. From the start of the calving
season in February 1994 concentrate supplementation of the forage diets was changed
to out-of- parlour feeding on agroup bass, with individud ingredientsincluding

organic cered grains, winter beans, full-fat soya beans, peas, sugar beet pulp, maize
gluten med and whestfeed. The concentrate feeds were fed at levels to provide diets
containing at least 80% organic feeds, 60% forage and a minimum crude protein
content of 18%. Changing from a conventional concentrate fed in the parlour to the
group feeding of organically acceptable feeds led to problems in both feed storage and
anima performance. The poor kegping quality of both winter beans and full-fat soya
beansin 1994 resulted in the feeding of some unpdatable feed during early lactation
and intense competition between cows when the concentrates were fed on a group
bass. Although good qudity silage (ME 11.2-11.5 MJkg DM) was offered ad
libitum during early lactation in 1994 changing the type of concentrate fed and

method of feeding resulted in total dry-matter intakes of less than 16 kg/cow/day,

mean milk yidds of 25.6 kg/day and milk protein levels of lessthan 3%. The
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purchase and feeding of the individual concentrate feeds was based on regular
avallability, price and the capacity of commercid suppliersto provide a suitable mix

of therequired ingredients. From 1994 al potentid rations were evaluated using a
computerised ruminant nutrition program RUMNUT (Chamberlain, 1994). Prior to
the conversion, minera supplementation for the dairy herd was supplied by dlowing
free access to minerals and aso including them in the concentrate using a
conventiona mixture expressed on a % bass: calcium 16.0, phosphorus 13.0, sodium
8.2 and magnesium 4.0; on amg/kg basis: manganese 8,000, zinc 5,000, copper
1,500, cobalt 200, iodine 500 and selenium 18. During the conversion period minerd
supplementation was changed to alowing free access to seaweed med: % - cadum
2.70, phosphorus 0.07, sodium 2.57, magnesium 0.17 and sulphur 1.47; mg/kg -
manganese 105, zinc 62.8, copper 9.0, cobdt 6.0, iodine 390, selenium 0.45,
molybdenum 0.9, chromium 3.0, nickel 5.6, lead 0.4, iron 3,880, boron 110 and
cadmium 0.7.

The number of cows at Ty Gwyn were reduced from 135 (pre-conversion) to 71
during 1992/93. Asshown in Table 29 only small changes were recorded during the
3-year period in the mean annud stocking rates, with the main effect being the decline
in cows as the number of home-reared replacements increased. 1n both 1993/94 and
1994/95 there was a disproportionate ratio of cows to young stock due to the rearing
of extra replacements to increase the size of the milking herd.

Table29 Animal numbersand stocking ratesat Ty Gwyn

Livestock Y ear
Animd type unt pre-1991 1992/93 1993/94 1994/95
(LSU/ha)

Adult cows 1.0 132 20 68 75
Heifers 12-24 months 0.65 na na 26 30
Calves 0-12 months 0.34 na 17 22 15
Stocking rates (L SU/ha) 2.0 15 15 16

Theleve of milk production and changes in the compaosition of the milk have been
included with the data from the collaborating farmsin Section 3.5.3.

Both the body weight and body condition score of the cows increased from 1993/94 to
1994/95, with body weight increasing from 576 to 609 kg and body condition score
from 2.4t0 2.5. Theincrease in body weight of the cowsin the herd in 1994/95 was
attributed to both the increasing size of the animas within the herd, due to the

increasing influence of the Holstein genetics, and aso to the improved condition of

the cows, as shown by the smdl increase in the body condition score.

The breeding policy for the dairy herd was based on maintaining the Holstein-Friesian
breed and the selection of Holstein bulls from the Netherlands and North America
with the genetic potentid to improve both the conformation of the animals and dso
the milk protein content. In 1992 Al cows were inseminated with Holstein semen,
while in 1993 and 1994 the early- calving cows were inseminated with Holstein semen
to ensure sufficient herd replacements were born; abeef bull (Limousin or
Simmental) was used to serve late-caving cows. The annud mean parity of the herd
during the 3-year period was 3.8, 3.9 and 3.8.
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Visua observation showed that the grooving of the over-smooth concrete floors in the
housed areas in September 1994 improved the confidence of animals moving over the
floors and reduced the number of animals dipping and faling.

Collaborating farms

Generd information collected on the differences between the individua farms,
including the breed of cows, calving season, type of housing and herd size, have been
included in Table 30. With the exception of one herd of Ayrshire cowsthe main
breed was the Holstein-Friesan. In four herds some of the Holstein-Friesian cows
had been bred to Brown Swiss, Meuse Rhine Issal or Normande bulls, with the
primary am of improving the protein content of the milk and aso the conformation of
the animas. The mgority of herds had an dl-the-year round caving pettern, with
straw-bedded cubicles the main type of housing for the winter period. Two farms
changed from cubicles to loose housing during conversion and, on severd other
farms, smal changes to the housing were introduced to improve the welfare of the
animds. There were large differences between farms in the number of cowsin the
herd, ranging from an average of 42 up to 303.

Table30 General herd information from the collaborating farms

Cowsin milk

Farm Breed of cow  Caving season Type of housng 93/94 94/95
1 Ayrshire All theyear Loose 125 127
2 HF Spring Cubicles 45 39
3 HF All the year Cubicles 82 89
4 HF Spring/Summer Loose 72 75
5 HF All the year Loose 125 114
7 HF/N All theyear Loose 48 44
8 HF All theyear Cubicles 62 50
9 HF All the year Cubicles 313 293
10 HF/M/B Autumn Cubicles 57 51
11 HF/M/B/N All the year Cubicles 202 200
12 HF/M/B All theyear Loose - 51
Ty

Gwyn HF Spring/Summer Cubicle 58 61

Key: HF=Holgein-Friesan M=Meuse Rhinelssdl N=Normande B=Brown Swiss

Socking rates at Ty Gwyn decreased, as aresult of reduced stock numbers and farm
gze, by 20% from 2.0 to 1.6 LU/hain thefirst two years and then increased again in
Year 3 by 5%. The stocking rate was reduced on most farms at some stage during the
process of conversion (see Fig. 24). In Year 4, the fourth year of converson, the
stocking rate was reduced by about 10% on average, to 1.7 LU/ha. On five out of the
10 commercia farms the stocking rate was till lower in Year 4 of converson than it
had been before the conversion started.
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Fig.24  Stocking rate (GL U/ha)
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Fig.25 Utilisable Metabolisable Energy (GJ/ha)
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Three farms (Farms 7,11 and 12) were stocked at the same level as before conversion;
Farms 7 and 12 reduced their stocking rates prior to conversion, whereas Farm 11 was
stocked at a comparatively low rate al the time. Two farms (Farms 4 and 9) increased
their stocking rates during conversion. It gppears that reductionsin stocking rate were
more likely on those farms which were more densely stocked before sarting
conversion, wheress the lower stocked farms maintained or even increased their
stocking rate.

Measured forage yield (t DM/ha) was reduced in Year 1 by about 16% but achieved
95% of the prior conventiona management productionin Year 2. One possble
explanation for these differences gppears to be the change in forage quality, but a
better understanding of the different methods of forage yield assessment and effects of
differences in weather conditions from year to year is needed to explain these
differences.

Utilisable Metabolisable Energy (UME) was calculated on the basis of the energy
needed for milk production, minus the energy supplied by concentrates and other
purchased feedstuff. It has been used as an on-farm measure of forage productivity for
dairy farms (Thomas and Perry, 1991).

A smilar trend to the stocking rate was seen in the UME figures for al collaborating
farms. The average reduced by 15% in Year 2 and increased againin Years 3 and 4,
resulting in afind average reduction of 2%. This reduction was amdler than the
reduction in stocking rate and the trend for both measures was not smilar on all
farms. Both measures of forage productivity were likely to be influenced as much by
the climate as by the conversion.

Milk yield before converson of Ty Gwyn was 5024 litres per cow, about 7% lower
than the FBS. It was reduced further in Year 1 of conversion, increased 9% above
Year O (pre-converson - 1991) in Year 2 and fell back tothe Year 1 level in Year 3,
which was about 3-4% below Year 0. The average milk yidd for Ty Gwyn was
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below the average of 5125 litresfor dl the commercid farms (see Fig. 26). The
average milk yidd for dl farms increased despite the converson; however, the
variation between the farms was consderable. Five farms (left in Fig.26) were able to
improve milk yields during the process of conversion, four of these having started

with yieds below the averagein Year 0. All farmswhich started with a higher-than-
average milk yidd in Year O (right in figure), plus Farm 1 and Ty Gwyn, experienced
reductionsin milk yield of up to 10% during the process of converson. Fams 1, 7
and 12, where initid reduction occurred, were able to improve milk yield again later.
Theinitid milk yidd reductions of over 10% on farms 7 and 12 were potentialy aso
related to drought conditions.

Fig. 26 Milk yield (litres/cow)
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Concentrate use; like Ty Gwyn the mgority of the commercid famsin the sample
(seven of eeven) used only purchased concentrate for feeding. The concentrate use at
Ty Gwyn was 1.2 t/cow, just below the average for commercia farmsin Year O. It
increased during the conversion by about 20%. The variation for the commercia
farms was considerable before and during converson. All farms with high milk

yields reduced concentrate use during conversion, but otherwise no clear rdationship
between milk yield and concentrate use was seen (see Fig. 27). The concentrate use
inYear 4 was on average reduced by 17% compared to Year O.

Only two of the eleven commercia farms (No 10 and 11) had higher levels of
concentrate usein Y ear 4 compared to Year 0. Farm 10 had a comparably low level
of concentrate use prior to converson and their milk yied increased with higher
concentrate use. Farm 11 was, according to information from the farmer, faced with
serious feed shortages as aresult of the “al at once” converson of the whole farm;
increased concentrate was used to compensate for this.

Fig. 27 Changesin concentrate use (kg/cow)
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Milk from forage was cdculated by combining the two parameters, milk yied and
concentrate use. [An important aim of organic production isto increase milk

produced from the farms’ own resources, which should lead to an increase in milk
from forage production]. Ty Gwyn, with 2500 litres of milk from forage, was below
the average for the deven commercid farms. The average milk from forage per cow
for the commercid farmsincreased dmost continuoudly, risng 13% by Year 4.
However, no clear trend was apparent on most farms on a year-to-year basis, with
some farms increasing the milk from forage initidly and then decreasing (e.g. No's4
and 2) wheress others decreased in the first years and then increased later (No's 1 and
11). The highest milk production from forage in any one year was achieved by farms
2,10and 7. Thosefamswere, in Year O, dl placed around the average in their milk
production. Because of the reduction in stocking rate, the milk produced from forage
per hectare showed a reduction of about 20% in Year 2 and then increased back to its
origind leve (seeFig. 28).
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Fig.28  Milk from forage (litres’ha)
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Milk quality. Table 31 shows the mean annua milk composition for the collaborating
fams. Asthe monitoring on Farm 12 did not commence until 1994 two sets of means
and standard error of the means are presented for 1993/94 to alow both the incluson
of datafrom Farm 12 and comparisons between 1993/94 and 1994/95 for data from
the other farms. At Ty Gwyn both the fat and protein contents of the milk were
consgtently higher during the conversion period, by 0.07 and 0.06% respectively,
when compared to pre-converson figures. Although awide range of vaues were
recorded between farmsin milk fat (3.81 - 4.14%), milk protein (3.12 - 3.38%) and
theleve of milk production , there was no significant correlation between the leve of
milk production and either milk fat % (r=0.36) or milk protein (r=0.15). On most of
the farms there was little variation between years in aether the fat or protein content of
the milk.

3.5.3 Discussion

Ty Gwyn

The main change during the conversion period was the reduction in anima numbers
from 2.0 to 1.5-1.6 livestock units/ha, reflecting the change from a system based on
the input of 380 kg/ha of nitrogen fertiliser to one based on clover and durry asthe
main sources of N. The stocking rate a Ty Gwyn in 1994/95 of 1.6 LSU/hawas
amilar or lower than the stocking dengity of 1.6-1.8 recorded on other organic dairy
farms (Houghton and Poole, 1990; Redman, 1991) and lower than the stocking rate of
2.33 recorded on conventiona farms (Genus, 1994).
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Table 31 Milk compostion data from the farms

Milk fat % Milk protein %
Farm 1993/94 1994/95 1993/94 1994/95
Ty Gwyn 4.00 4.08 322 320
1 380 3.90 329 332
2 413 4.14 338 329
3 4.09 3.92 334 330
4 391 394 315 312
5 395 3.99 323 324
7 4.02 4.10 335 328
8 411 4.09 329 328
9 414 4.07 332 316
10 4.00 4.13 325 317
11 393 3.96 317 320
Mean 402 4.04 328 324
sem 0.032 0.028 0.021 0.019
12 4.25 3.27
Mean 4.04 3.28
sem 0.035 0.019

The management decison to maintain areserve clamp of slage at the farm was
achieved by the conservation of cereals as whole-crop silage and the inclusion of
graw in the diet of dry cows during the 1994/95 winter. This policy ensured that
adequate forage supplies were available throughout the 3-year period.

Thefat and protein contents of the milk were dightly higher during the conversion
period when compared with the pre-converson figures and were smilar to the

national average for conventional Holstein-Friesian herds (Genus, 1994). The option
of changing the breed from the Holstein- Friesian to a breed with geneticaly higher
milk protein (e.g. Brown Swiss, Normande, MRI, Channel Idand) was rgected asthe
current breed is representative of the mgority of dairy herdsin the UK.

Asreported in Section 3.5.1 no mgjor changes were made to the anima housing aress.
The option of changing from cubicle housing to straw-bedded yards was considered
and rgected for anumber of reasons including the rdatively low incidence of

lameness within the herd, the high capita expenditure required to modify the existing
building, the increased requirement of straw for bedding and the need to provide extra
housing to compensate for the reduced stocking dengty.

Following the problems of the poor keeping qudity of some of the purchased bulk
concentrate feeds, the difficulty was partidly rectified by the regular purchase of
amdl quantities of feedsin bags, rather than in bulk, and a so the purchase of some
ingredients pre-mixed prior to ddivery. The performance of the herd suggested that
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feeding concentrates on a group-fed basis out of the parlour, rather than individudly
in the parlour, had an adverse effect on both intake and performance as competition
between animasis markedly increased. Visua observation showed large differences
in palaability between individua concentrate ingredients and cows showed a generd
indifference to maize gluten medl.

Collaborating farms

The average milk yield per cow for al commercid farms remained dmost unchanged
during the study period. Farmswith amilk yield above averagein Y ear O decreased
their milk yield at some stage during conversion, whereas farms with yields lower

than averagein Year O in many casesincreased their yidds. A smilar result was
found in a German sudy of 57 dairy farms in conversion, dthough an average
reduction in milk yield of 2.7% was reported. (Schulze Pals, 1994). In earlier English
case studies, milk yields declined by 10% on one farm and remained congtant on the
other (Lampkin, 1993). The different responses in milk yield to the change to organic
management have been explained by Schulze Pals (1994) as being due to a higher
reduction in concentrate use on higher yielding farms. Likewise dl farmsin our
sample with milk yields above average before conversion reduced the amount of
concentrate during conversion, resulting in most cases, in increased milk from forage.
The interviews indicate that some of the reductions in concentrate use were strategic
rather than due to forage qudity and quantity. In the group with milk yields below
average in Year 0 some farms reduced, whereas others increased the concentrate
feeding. On some farms, concentrate feeding was increased to compensate for lack of
forage. The maintenance of average milk yieds, despite a reduction in concentrate
feeding of about 15%, indicated the concentrate feeding before converson was
suppressing forage utilisation, at least on some farms. It dso led to an average
increase in milk from forage per cow. On the other hand, initid analysis of the
interviews reveded that feed shortagesin the first year of conversion, apart from the
desire to improve milk yield, were one reason for increased concentrate input during
the period of conversion.

The average milk yield (5332 litres) and the average concentrate feeding (1.1 t/cow)
in'Year 4 were higher than the results from Houghton and Poole (1990) and Lampkin
(1993), reported in Section 2.1, and the yields reported for 253 organic farms with
dairy cows in Germany, where an average milk yield of 4953 kg with an input of 0.58
tonnes of concentrate per cow was found (Krutzinna et al., 1995). The currert results
are dmogt identicd to the results reported by Redman (1991). However, the dmost
unchanged milk yield for the average of the commercid farmsin this study does not
correspond with other studies, where organic milk yields were found to be 10% lower
than for conventiond dairy herds (see Section 2.1). Thismight be aresult of the high
proportion of speciaised dairy farmsin the study.

Differences between herdsin the fat and protein contents of the milk suggest thet,
irrespective of breed, there were large variations between herds in the type of diets
that were being fed, including the quantity and type of concentrates and qudity of the
forage, as well asthe genetic base of the cows within the individua herds. The mean
figuresfor both the fat and protein contents of the milk were smilar to the nationa
figures for conventiona herds recorded by the Milkminder recording scheme (Genus,
1994).

95 Archived at http://orgprints.org/6789



Asdready outlined, there were difficulties in identifying ten commercia farms that
were starting their conversion at the same time as the project; on many of thefamsa
substantia part of the conversion period had occurred before the study period started.
Hence, for the years prior to the study start it is only indirect measures of forage
productivity (e.g. stocking rate or forage area per cow) that can be cdculated, using
the basis of the available account figures. The average reduction in stocking rate
(GLU per forage hectare) in the third or fourth year of conversion was about 10% for
the commercid farms and Ty Gwyn and, as Fig. 24 shows, the reduction was more
marked on those farms that had a high stocking rate at the beginning of conversion.
The average reduction was not as high as has been reported from other studies, where
reductions of up to 20% were found (Lampkin, 1993). This might be related to the soil
and dimatic conditions on some of the study farms being more favourable than in

other studies. Schulze Pals (1994) found that reductions in stocking rate gppear to be
higher on poorer soils than on better soils; Newton (1994) established ardationship
between soil Ste classes and forage productivity on organic farms.

The stocking rate (and smilarly forage area per cow) is an inaccurate measure of
forage productivity, epecidly for the process of conversion to organic farming,
because grazing livestock on the farm are aso supported by concentrates and
purchased forage. Both are likely to change during the process of conversion.
Purchases of feedstuff to compensate for reduced forage productivity, as reported by
Farm 11, would result in smdler changesin the stocking rate. Smilarly, areduction in
concentrate feeding would lead to reductions in stocking rate, where forage
productivity was maintained. Therefore, Utilisable Metabolisable Energy per hectare
(UME) has been calculated, using standard values as suggested by Thomas and Perry,
(1991), because accurate data for purchased bulk feed and varying energy content of
different concentrates was not available.

The reduction in the average UME figure was 2 %, much smdler than the reduction in
stocking rate of about 10% in the same period. AsFigs. 24 and 25 show, the trend for
the two measures varied on some farms, but in most cases the reductions in stocking
rates were larger than for the UME figure. Smilar results were found in earlier case
gudies (Lampkin, 1993). Initid reductions in forage productivity during conversion
were likely to be caused by an increase in the area under reseeding and/or through the
withdrawa of fertiliser before clover became established. The observed changesin
stocking rate were aso likely to be influenced by changesin diet (concentrate
feeding) and forage qudity, which lead to a greater demand for forage on the farm.
Because the conversion period was studied on most commercid farms on the basis of
higtoric data, such changes could not be identified clearly throughout the period of
conversion. A comparison between the actud forage yields as measured by IGER in
this study period and indirect measures like stocking rate and UME figures will be
possible in the next period of the study, when the farm account data for those years
where forage has dready been measured have been analysed.

3.5.4 Conclusions

The converson plan for Ty Gwyn (avallable in the IGER library) provided essentia
information to guide the management of the herd, particularly in relation to the
cdculation of herbage production and the effect on anima numbers, feeding policy
for the dairy herd and gpproach to the trestment of hedlth problems within the herd.
Defining broad targets in the conversion plan proved useful, particularly in the early
dages of converson when gaff were planning the management of the unit.
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Throughout the conversion period the recorded stocking rates were dightly lower than
predicted, and the quantity of concentrates fed per cow higher, reflecting the need for
organic dairy farmersto build up and maintain areserve stock of forage asan
insurance againgt an extended winter feeding period, or requirement for buffer feeding
due to adverse weather conditions,

Changing from a conventional concentrate cube, regularly ddlivered in bulk, to the
feeding of organically-acceptable diets, has highlighted a number of difficulties.

These include the requirement for aregular supply of suitable feeds, the increased
cost of concentrates for the organic dairy herd and the need to produce high quality
foragesfor the dairy herd, preferably supplemented with some home-grown
concentrate feed which will reduce the importation of nutrients on to the farm. The
adverse effects of the group feeding of concentrates, due to the increased competition
between animals at feeding time, could be reduced, ether by the ingtalation of
individud feeding yokes, tombstone barriers, or the commercia production of a
balanced organic concentrate cube that can be fed in the parlour.

The experience a Ty Gwyn supports the conclusons of Houghton and Poole (1990)
that the magjor production priority for the organic dairy farm isto produce adequate
quantities of high qudity forage (both fresh and conserved) to meet the requirement
for diets with more than 60% forage, achieve satisfactory stocking rates and reduce
the quantity of imported concentrates required to balance the rations. Adequate
forage supplies for the Ty Gwyn dairy herd were achieved by the decision to establish
acrop rotation which included highly productive Italian ryegrassred clover swards
and also the decision to ensile ceredl crops as whole-crop slage rather than combining
them for grain.

Whilgt the Holstein- Friesian breed of cattle were being kept at Ty Gwyn and aso on
the mgority of collaborating farms, changing to a breed with a higher milk protein
would increase the milk price per litre and, providing current milk yields per cow are
maintained, aso increase totd milk income. The results from the collaborating farms
show that the mean performance from the farms in terms of milk composition was
smilar to the performance of conventiona herds (Genus, 1994). The use of semen
from breeds with higher milk protein has not yet had an influence on the mean protein
content of those herds.

Converting from conventiond to organic dairy farming resulted in the marketing of
organic milk and the payment of an additiona premium both a Ty Gwyn and on
many of the collaborating farms. Asthe tota number of organic dairy herdsis il
amdl, the availability of aregular supply of milk isessentid for dairies producing
organic products, as well as the maintenance of milk quaity throughout the year. For
many organic dairy farmers changing to an dl-the-year round calving pattern, rather
than seasond calving, may be necessary when a processing dairy requires aregular
supply of milk from areatively smal group of producers.
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3.6. Animal health
By R.F. Weller, A. Cooper and R. Wilkinson

3.6.1 Introduction and data collection

Ty Gwyn

The main objectives were to monitor the hedlth and reproductive performance of the
herd during the conversion period, introduce the use of dternative remedies for the
treastment of specific allments and maintain good welfare sandards.

All hedlth and reproductive events were recorded daily, with the information from
both the herdsman and vigiting veterinary surgeon transferred on to a computerised
dairy information system (DAISY, 1984). The management ams for the dairy herd
were based on achieving good standards of stockmanship, including the early
detection of allments, and the introduction of dternative remedies for the trestment of
gpecific alments. The use of aternative remedies was introduced in June 1993 and
used to partidly replace the routine use of conventional medicines (e.g. antibiotics).
Prior to the introduction of dternative remedies the herdsmen (full-time and relief)
attended training courses held by Elm Farm Research Centre and the Worcestershire
College of Agriculture.

Responghility for identifying mastitis cases, treating them and recording the details
was undertaken by the herdsman. Before treatment was given an aseptic sample was
taken from the quarter and submitted for bacteriologica analyssby ADAS. Samples
containing less than 100 colony-forming units'ml were regarded as bacteriologicaly
negative. Milk sampleswere not examined after trestment and nothing can therefore
be reported on bacteriological cure rates. Some samples were aso examined from
cowswhich had individua cdll counts for Nationd Milk Record samplesin excess of
250,000/ml. In these cases separate samples were taken from al functional quarters.
Long-acting antibiotics were used during the dry period for al cowsin 1992 and half
the herd in 1993, with collodion gpplied to sed both the orifice and skin of the teats of
the remaining cows. 1n 1994 collodion was used to treat al cows.

In addition to the recording of lameness by the herdsman, locomotion scoring
(Liverpool Univerdity Veterinary School, 1993) was carried out by ADAS gtaff to
determine the incidence of lameness in the herd according to the recording system.
The experimenta unit was visited thirteen times between March 1993 and July 1994.
On each occasion dl available cows were locomotion scored to determine the
incidence of lameness (number of cases per 100 cows per year) in the herd, to assess
the prevaence (proportion of the herd lame a one time) and severity of lameness.
These results were not made available to the herdsman who was responsible for
treating any cows which he considered to require treatment. A record of these
treatments was maintained by him. Scores of 1.0 or 1.5 were regarded asnorma. A
continuous series of scores of three or more were considered to represent one period
of lameness. However, cows with more than one such period often had poor scores (2
or 2.5) between episodes of lameness and, asit is unlikely that these cows had redlly
recovered, the number of episodes of lameness was aso caculated, on the assumption
that two periods of high scores were the same lameness event unless separated by at
least one score of 1.5 or better. Concrete in the buildings was scored for surface
finish during the winter of 1993/94 and the cow tracks in use a the time were scored
on each occasion during the grazing season. The 1 to 5 scoring system developed by
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the Liverpool University Veterinary School (1993) was used. Asthe datawasin the
form of discontinuous variables, Chi-squared tests were used for Satistical andyss.

During the 3-year period dl animas under twelve months of age were grazed on clean
swards, ungrazed by adult animasfor at least Sx months. On veterinary advice and
due to previous problems, these animas were drenched with the anthemintic Dictal.

In 1993 and 1994 the presence of parasites was determined from faeca samples taken
from both adult and young stock animas in September and December to determine
the presence and levels of lung and intestind worms, and liver fluke, repectively.

Collaborating farms

Following the identification by UWA gaff of ten farmsin converson to organic
management, the farms were visited in March/April 1993 to initiate the start of the
recording and monitoring of the hedth satus of the individua dairy herds. Themain
objectives were to record changesin the herd status of the individua farms and to
identify any specific problems associated with the change to an organic system. Al
farmers and herdsmen were requested to record all hedlth and reproductive eventsin a
diary, including events associated with the visiting veterinary surgeon, prior to the
trander of thisinformation on to 3-monthly IGER recording forms. The forms were
ather filled in by the farmer/herdsman or by an IGER technician during the 3-

monthly vigt to the farms.

Table32 Alternativeremediesused at Ty Gwyn

Alternative remedy used Type of allment treated

Aconite High temperature, injury, vulvd discharge
Armica Injury, post-caving bruisng

Belladonna Milk fever

Collodion Prevention of madtitis

Golden udder/Uddermint Treatment of clinical madtitis

Hepar sulphuricum Heeted swellings, lameness, dlinica madtitis
Herba pessaries Retained foetd membranes, vulva discharge

Hypericum-Caendula cream
lodine solution

Cutsand injuries
Reproductive problems, vulva discharge

Magnesum sulphate Lameness

Nosode (Staph. aureus) Prevention of madtitis

Phytolacca Clinica madtitis

Pulsdtilla Reproductive problems, retained foetal

membranes

Pyrogen Retained foetal membranes, vulval discharge
3.6.2 Results
Ty Gwyn

During the 3-year period, priority was given to the health and wefare of the animals
inthe herd. Thisinvolved full consultation with the visting veterinary surgeons and
the trestment of allments with the most appropriate therapy (i.e. conventiona
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medicines, dternative remedies). The dternative remedies that were used at Ty Gwyn
from June 1993 orwards for the treetment of specific allments are shown in Table 32.

Table 33 Health and reproductive problemsrecorded in the Ty Gwyn herd (1
April 1992 to 31 March 1995)

Hedlth and reproductive events 1992/93 1993/94 1994/95
Cases/100 cows
Madlitis 10.3 27.2 27.9
Lameness 1.3 13.6 21.2
Milk fever 6.5 2.7 6.6
Ketoss 0 0 0
Bloat 0 0 1.3
Fertility problems 6.5 13.6 23.8
Vulvd discharge 6.5 28.6 14.6
Retained foetd membranes 39 2.7 4.0
Abortions 0 1.4 0
Culling rateslannum 16.8 17.7 17.3
Bulk tank
Somatic cdl count levels (‘000) 293 215 306
Totd bacteria counts (Band) A Ax11Bx1 A

As shown in Table 33 the culling rates for the Ty Gwyn herd were smilar throughout
the monitoring period. Poor fertility was the prime reason for culling (69.4%),
followed by: injury (13.9), bovine spongiform encephaopathy (8.3), milk fever (2.8),
age/lameness (2.8) and low yidd/madtitis (2.8%).

Between June 1993 and January 1995 atota of 175 milk samples were examined
from 47 cows including 88 single quarter samples and 87 multiple quarter samples.
Cows were sampled on up to seven separate dates, due to ether ineffective trestments
or repeated infections. The frequency of sampling is shown in Table 34.
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Table 34 Frequency of sampling compared to the number of cows sampled at Ty
Gwyn

Frequency of sampling All samples Single samples only

1 23 10

o O B~ WODN
L N B B N O

7

Tota number of cows 47 31

Table35 Thenumber of bacteriological findingsfor samplestaken prior to, and
asaresult of, high somatic cdll countsat Ty Gwyn

Organism Pre-trestment High cdl counts
n (% of totd) n (% of totd)
Saphylococcus aureus 54 (53.4) 21 (23.1)
Other haemolytic Staphylococci 17 (16.7) 16 (17.6)
Sreptococcus agalactiae 5(4.9) 0
Streptococcus dysgalactiae 2(2.0) 0
Streptococcus uberis 3(2.9) 0
Corynebacterium 7 (7.0) 0
Pseudomonas 3(29) 0
Bacteriologicaly negative 11(11.1) 54 (59.3)
Tota infections with ore species 60 26
Totd of infections with more than one
Species 17 7

When the digribution of al sampling was considered this gave a high proportion of
the samples for cows which were sampled only once. Fifteen cows were sampled
only once asaresult of high somatic cdl counts. Almogt half of the total samples
taken were from just 8 cows.

The predominant bacteria were the Staphylococci with Staphyl ococcus aureus being
the most important. However, ahigh proportion of other haemolytic Staphyl ococci
were also present. Most other madtitis-causing organisms were aso present but the
importance of the environmenta organisms was very limited.
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The trestment of cows in 1994 with ether long-acting antibiotic or collodion at
drying-off did not affect the number of cows with clinical madtitis in the subsegquent
lactation (23.7 and 24.1%, respectively). Following the UKROFS certification a
minimum discard time of 14 days was introduced for milk from madtitis cows treated
with antibiotics. Concern about the presence of Staphyl ococcus aureus bacteriumin
the milk samples of anumber of cows led to the regular addition of a Staphylococcus
aureus nosode to the drinking water from October 1993. In the 3- and 12-month
periods after the addition of the nosode the mean somatic cdl count levels (*000) of
the herd was dightly lower (210 and 230) than the mean level of the previous 3- and
12-month periods (252 and 279).

A tota of 879 locomotion scores were recorded at Ty Gwyn (Table 36).

Table 36 Incidence of lameness by year of birth at Ty Gwyn

Y ear of Number Lameness Number of Number of scores Tota number

birth of cows events cows lame of 3 or more of scores
<1987 18 27 13 63 197
1987 10 11 6 19 91
1988 10 11 5 25 90
1989 10 5 4 9 91
1990 26 10 8 11 290
1991/2 21 8 7 9 120

Totd 95 72 43 136 879

Of 95 cows, 41 were observed to be lame on at least one occasion. Older cows were
more likely to be lame than younger ones but the difference was not gnificant. The
total number of scores of 3 or over was 136, alameness prevaence of 19% with a
preponderance of sgnificantly high scoresin older groups (P<0.01). Lameness was
seldom severe with only four scores of more than 3.5. Consecutive scores of 3 or over
were rated as belonging to the same lameness event. On this basis there were 71
lameness events and an annud incidence of about 56%. Significantly more periods of
lameness were recorded with older cows (P<0.05). Once alowance was made for
occasions where periods of lameness were not separated by scores of 1.5 or more,
there was a tendency for each age group to have fewer lameness episodes. Thiswas
more marked in the older groups and the effect of age group on lameness incidence
was sgnificant (p<0.05). During the study there were 20 occasions (17 cows) when
the herdsman treated cows for conditions likdly to influence ther ability to walk
properly. On 12 of these occasions the cow had been noted as lame when last
locomotionscored, while on a further three occasions the cow was noted as lame at
the subsequent scoring. Poor locomotion led to the culling of four cows. Scores for
the concrete in the cubicles and collecting yard and for the cow tracks are givenin
Table 37. These scores indicate that the concrete was generally smooth and the cow
tracks generdly rough.
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Table 37 Summary of locomation scoresfor the concrete surfaces and cow

tracksat Ty Gwyn
Concrete surfaces (January 1994)
Cubicle passages 2.7
Feed passages 2.0
Collecting yard 3.0
Exit race 3.0
Cow tracks Gate Track Field entrance
May 1993 35 34 4.0
June 1993 34 33 3.3
July 1993 33 34 3.0
July 1993 38 32 3.6
August 1993 40 35 -
October 1993 40 36 4.0
July 1994 43 34 3.8

In Table 38 the calculation of the reproductive performance of the cows is based on
the number of services, including both artificid inseminations and natural services.
The reproductive performance of the herd was monitored using targets defined by
MAFF (1984).

Table 38 Reproductive performance of the Ty Gwyn herd (1 April 1992 to 31

March 1995)
1992/93 1993/94 1994/95
Number of services/pregnancy 1.6 2.0 2.7
Daysto conception 116 89 87
Pregnancy rate to first service 52 42 32
% of cows becoming pregnant 90 96 72

Faecd samples taken from twelve adult and twelve young animalsin 1993 and 1994
showed, in both years, either the absence or low leves of both lung and intestind
worms and, with the exception of one eighteen month-old heifer in 1994, the absence
of liver fluke eggs.

No mgor allments were recorded with the young stock animals during the converson

period.
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Collaborating farms

The data collected from the individua farms was collated on an annud basis with the
individua reports for each farm sent to the farmer at the end of the 1993/94 and
1994/95 periods. As shown below in Table 39, the use of aternative remedies was
introduced on al the farms before the start of the period when hedlth data was
collected (April 1993 to March 1995). On some farms the use of dternative
medicines was introduced prior to conversion, while other farms, including Ty Gwyn,
introduced them during the conversion period.

Table39 Individual farm data for the year when alter native remedieswere
introduced, compared with thefirst year of conversion to organic

farming
Farm Start of dternative remedies Year 1 of converson
Ty Gwyn 1993 1991
1 1990 1989
2 1985 1990
3 1990 1989
4 1989 1991
5 1992 1991
7 1990 1990
8 1992 1990
9 1990 1991
10 1987 1990
11 1990 1990
12 1991 1991

Madtitis was the main hedth problem on most farms, with seven farms using a nosode
for the prevention of madtitis and nine farms using antibiotics to trest some of the
cases of clinical madtitis. Incidence of dlinical madtitis, level of somatic cell counts

and tota bacteria count in the milk (bulk tank) are shown in Table 40.

During the 2-year monitoring period there was alarge range between herds in both the
number of cases of madtitis and level of somatic cdll countsin the milk. However,
datigtical analyses of the data did not show a correlation between the incidence of
madtitisin aherd and the level of somatic cdl counts (r=0.10, ns). The number of
cases of madtitis’100 cows on the four farms where physical trestment, using manua
massage of the udder and the gpplication of cold water, was used for treating cases of
clinical madtitiswere amilar a 44.5 to the results from the seven farms not using the
method (45.4 cases/100 cows). During the 1993-95 period seven farms used nosodes
on aregular basisfor the prevention of medtitis, only one farm did not use any
antibiotics for the trestment of clinical madtitis. In addition to antibiotics, cases of
clinical madtitis were primarily treated with dternative remediesincluding
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belladonna, bryonia, conium, phytolacca, pyrogen and scc (sulphur, silicea and carbo

vegetabilis) and also udder liniment/gdl.

Table40 Incidence of clinical magtitis, level of somatic cell counts and total
bacterial count of the milk on the collaborating farms

Clinica medtitis Mean annud Totd bacterid
(cases100 00wy o€ Sk ik
Year &Fam  gg3/94 94/05 93/94 94/95 93/94 94/95
Ty Gwyn 272 279 215 306 A# A
1 56 69 263 279 A A
2 40 36 200 173 A A
3 55 47 337 335 A A
4 51 103 325 425 A A
5 29 20 454 490 A# A
7 54 57 193 210 A
8 47 36 132 222 A
9 34 42 353 435 A
10 19 25 208 240 A
11 33 4 199 175 A# A
Mean 405 45.8 270.7 299.1
Sem 370 6.78 26.61 31.61
12 69 221 A
Mean 42.9 266.6
Sem 4.09 24.77

* Band A= <20,000 Band B= 20,001-100,000; A#= Band A (11 months) + Band B (1

month)

As shown in Table 41, there were large differences between farms in the number of
cases of lameness, dthough the mean number of cases were smilar for both years.
With the exception of one farm, the incidence of milk fever was not high; the
incidence of both ketosis and bloat was generdly low.

Table4l Incidence of lameness, milk fever, ketosis and bloat on the

collabor ating far ms (cases/100 cows)
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Lameness Milk fever Ketoss Bloat
Year: 93/94 94/95 93/94 94/95 93/94 94/95  93/94 94/95
Farm
Ty Gwyn 14 212 3 66 0 0 0 13
1 6 32 4 6 0O O 0 O
2 102 46 4 0 2 2 2 0
3 44 46 8 0 0 3 24 20
4 14 8 0 8 0 0 0O O
5 2 1 0 0 0 0 0O O
7 65 64 6 11 0 0 0O O
8 8 16 10 2 0 0 0 2
9 5 37 1 0 2 0 96 0
10 12 20 4 2 0 0 0 2
11 48 40 14 19 0 0 0O O
Mean 279 245 49 49 0.36 0.45 13 23
Sem 942 6.12 125 1.73 0.2320.297 083 1.70
12 12 0 4 2
Mean 26.6 4.5 0.67 1.33
Sem 8.74 121 0.360 0.77

Asshown in Table 42, no mgor problems were recorded on the farms in terms of
reproduction, post-caving problems (vulval discharge, retained foetd membranes) or
the number of cases of abortion. Although large differences were recorded between
farms in both the number of reproductive problems and cases of vulval discharge,
there was no evidence of any mgjor problems.
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Table42 Number of cases of fertility problems, vulval discharge, retained foetal
membranes and abortions on the collabor ating far ms (cases/100 cows)

Fertility Vulvd Retained foeta Abortions
problems discharge membranes

Year: 93/94 94/95 93/94 94/95 93/94 94/95 93/94 94/95
Farm

TyGwyn  13.6 23.8 28.6 14.6 27 4 14 0
1 14 31 20 14 24 31 0 16
2 4 25 0 0 0 0 89 0
3 6 10 30 19 37 34 37 56
4 0 27 15 0 56 6.7 14 67
5 10 20 0 0 24 0 0 o0
7 0 0 2 0 63 23 42 0
8 24 0 0 0 65 4 0o 8
9 18 13.1 6 4 32 83 13 35
10 0 59 0o 3 35 2 0o 2
11 0o 7 54 0 5 2 05 15
Mean 82 106 85 5.0 38 33 20 26
Sem 2.41 2.98 3.39 2.08 056 0.72 079 0.84
12 0 0 5.9 0
Mean 75 7.8 3.9 1.8
Sem 2.16 3.19 0.54 0.74

3.6.3 Discussion

Prior to the current study there has only been limited information from the published
literature on the anima hedth status of organic dairy herds, both from comparisons
between individua organic dairy herds and between organic and conventiond dairy
herds.

Ty Gwyn

As shown in Section 3.6.2 (Table 32) anumber of dternative remedies were
introduced for the successful trestment of some allments. However, antibiotics were
used for the trestment of many allments, particularly the more severe cases of clinical
medtitis.
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The high proportion of single milk samples containing Saphyl ococcus aureus was
amilar to the pre-treatment findings in the trid's conducted to verify the effectiveness
of the NIRD five-point madtitis control plan \When the non-specific haemolytic
Saphylococci were included, the results indicated a cong derable problem with
Saphylococcal madtitis. Thisorganiam is difficult to control asit responds only
poorly to conventiond lactation therapy and the normal control using a combination
of culling and dry cow thergpy. The use of dry cow therapy on only haf of the herd
after thefirgt year of the study (and at atime when, prior to the conversion period,
cows had been introduced from another herd with a history of Staphylococcal
meadtitis) probably alowed thisinfection to establish; the change in the incidence of
clinica madtitis after the first year would support this concluson. Other infections
were present as only asmall proportion of the totd but, more importantly, did not
appear to be numericaly important, suggesting that other madtitis controls were
working successfully. In particular, madtitis caused by environmenta pathogens did
not appear to have been a problem, reflecting the generdly satisfactory standard of the
management of the cubicles.

The proportion of bacteriologicaly negative samples was low by the standards of
published work. These samples did not necessarily mean that no infection was
present, as the cow's immune system might have largdy diminated the infection
before the samples were taken. An dternative explanation might be the fact that the
infection was due to Staphylococcus aureus as this organism does tend to remain
present in scar tissue within the udder and then to periodicaly break out and cause a
further case of clinicd madtitis. Samples taken asaresult of high cdl counts showed
avery limited range of infections. Again there were alot of Staphyl ococcus aureus
and generd haemolytic Staphylococci. The recurring nature of many staphylococca
infections makes this organism a potentialy important source of high cell count cows.
In this case the very high proportion of bacteriologicaly negative results will mainly
have been due to dl quarters being sampled when the cow was infected in only some
quarters. The proportion of infections due to amixture of two organisms was higher
than expected. One possible explanation would be contamination of the samples. The
large number of bacteriologicaly negetive samples from the multiple sampling
mitigates againg this interpretation, which aso gopears unlikdly asin few of the
mixed samples was one organism present a avery low levd.

The relative prevaence of cows considered to be lame (between 6 and 22% of the
COWS Seen on any one occadon) istypica of farms previoudy recorded in mid-Wales
and iswdl within the range of figures found by Liverpool Universty Veerinary
School (1993). The large variation in the proportion of lame cows for the various
scoring occasonsis due to acombination of factors. The two most important are the
age structure of the herd which changes during the course of the year, and the
environmental conditions. Feeding is generdly accepted as being important but hard
evidence of the effects has aways been difficult to obtain. Locomotion scores should
be at their best when heifers have just joined the herd; thereafter scores should
deteriorate during the year. Thiswastruein 1994 but not seenin 1993. 1n 1993 the
best scores were found on the first scoring after turn out. In 1994 poor scores were
recorded at turn out.

The incidence of lameness, as determined by |ocomotion scores, at about 53%, would
be regarded as high if compared to many of the published reports. In practice, many
of the published reports are based on records of treatments carried out by the farmer,
or hisvet, and are less than 30%. More recent work by Liverpool University
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Veterinary School using the same techniques as this work, gave an overal average of
59%. The large discrepancy between the number of cows observed to be lame and the
number treated is probably due to differences between herdsmen in what congtitutes
lameness and animas with a history of lamenessthat are classified as not being
considered treatable. Based on the farm records of the number of treatments, the
incidence would be 16%, which islow in relaion to much of the published work.
Taken together with the results of the locomotion scoring this suggests thet the
herdsman was not giving feet the attention they required. A relatively low proportion
of animals were culled for reasons relating to lameness. However, aslame cows are
lesslikely to become pregnant than hedthy cows, other cows may have been culled
for other reasons (e.g. barren) associated with lameness problems.

The concrete surfaces were generdly excessvely smooth, while the cow tracks and
field gateways were rough. Both factors are believed to contribute to increased
lameness and are typicd of many dairy farms, Liverpool University Veterinary

School recorded between 33 and 55% of concrete surfaces as excessively smooth and
about 70% of outdoor surfaces as unacceptably rough.

The generd hedlth of the herd during the 3-year period was satisfactory, with no
magjor problems recorded. The incidence of clinical magtitis and method of treeting
individua cases without the routine use of antibiotics provided the main chalenge for
the herdsman. While the tota number of animals monitored was smdl in terms of
meaningful staigtica sgnificance, acomparison with conventiond herds (Esdemont
and Spincer, 1993) showed alower incidence of disease compared to conventional
farms recorded on a Smilar computer-based sysem and dso adightly lower culling
rate during the 3-year period (17.3 v 20.0%). Esdemont and Spincer (1993) and
Klenke (1989) dso found dightly lower culling in organic compared with
conventional herds (20.8 v 23.3%).

In relaion to wefare, the housng facilities a Ty Gwyn were improved following the
grooving of concrete surfaces. The length of individua cubicles are currently
adequate at 228 cm. However, the length will need to be increased asthe Sze of the
animas increases due to the influence of the Holstein breed. Changing from feeding
concentrates individudly in the parlour to group feeding, where maximum
competition between individua animas occurs increased the stress of younger and
less dominant animals during the critical early stage of lactation.

Although the anima numbers a Ty Gwyn were rdaivey smdl in terms of andysng
the reproductive performance of the herd, the following targets, as defined by MAFF
(1984), were used to monitor the performance of the herd: days to conception, 90-95;
pregnancy rate to first service, 50-60%; number of serves/pregnancy, 1.9 or less; % of
cows becoming pregnant, 85-90%. During the 1992-1994 period the performance of
the herd was satifactory, with the increased number of days from calving to
conception in 1992/93 attributable to the management decision to delay the service
date by 30 days. In the 1994/95 period the poorer pregnancy rate to first service,
increased number of serves/pregnancy and lower proportion of cows becoming
pregnant, reflects problems associated with changing the type and method of
concentrate supplementetion.

Collaborating farms

Large differences were recorded between farms in the number of cases of clinica
meadtitis, with the differences between farms being relatively consstent in both years.
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Despite the use of nosodes on most farms for the prevention of madtitis, the mean
incidence was higher than the levels reported on other organic farms (Offerhaus et al .,
1994) and dightly higher than many conventional farms (Esdemont and Spincer,
1993). The mean number of somatic cell counts in the milk of the individua farms
increased during the monitoring period, with consstently high counts on one farm and
acontinua monthly increase on two other farms, suggesting thet the level of sub-
clinicd madtitiswas ether high or increesing. Overall the counts were below

400,000, the levd a which areduction in the milk price would occur. However, as
somatic cell counts are an important indicator of udder hedlth (Reneau, 1986) and
levels above 250,000 will lead to a price reduction from 1996 onwards (Milk Marque,
1995), the problem of high counts on some farms needed to be addressed. The
bacterid count of the bulk tank milk was satisfactory on dl farms with only three
farms (including Ty Gwyn) recording levels above 20,000 for one month only.

Compared to many conventiond farms the mean incidence of lameness on the
collaborating farms was lower (Esdemont and Spincer, 1993). Offerhaus et al. (1994)
aso reported alower incidence of lameness on organic farms compared to
conventiond farms (23.0 v 52.3%). This reduction in lameness might have been due
to the benefit of feeding high forage diets that include high dry matter forage
(Liverpool Universty Veterinary School, 1993). The wide variation between farms
was atributed to the differences between the farms in both the type and standard of
winter housing and the condition of the tracks that are used for moving the cows
during the grazing season. Both these factors have been reported to have amgor
effect on the incidence of lamenessin dairy herds (Liverpool University Veterinary
School, 1993).

The number of cases of milk fever on the farms supported the findings of Offerhaus et
al. (1994) that the incidence of milk fever islower on organic farms. However, these
results may be attributed to the lower milk production of the organic dairy herds.
Despite the feeding of high forage diets on the collaborating farms, the number of
cases of ketosis was lower than the figure generally reported (Reid and Little, 1986),
suggesting that the energy composition and forage qudity of the individua-farm
rations was generdly adequate. Offerhaus et al. (1994) aso reported alow incidence
of ketossin organic dairy herds. Few cases of bloat were reported on the farms,
despite the grazing of swards with high white clover, contents with five farms
reporting no cases during the 2-year monitoring period.

During the 2-year period the number of recorded fertility problems was relaively low
compared with other organic herds (Offerhaus et al., 1994) and conventiond herds
(Esdemont and Spincer, 1993) . Fertility on anumber of the farms was improved by
the use of naturd sarvice by abeef bull following the initid insemination of most

cows with Holstein semen. Minera deficiencies have been linked to pogst-caving
problems, including both retained foetad membranes and vulva discharge, and fertility
problems (Jacklin, 1993). The reatively low incidence on the farms of post-caving
problems suggested that the mineral status of the fed diets was adequate.

Farmers experience

The practice of maintaining anima heelth by using preventative management, rather
than treatments as required by the organic sandards, is potentidly one of the great
obstacles for dairy farmersin converson to organic farming. However, for some
farmers, hedth problems of the cows under conventiona management, or the didike
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of using conventiond medication for their animals, and/or for the family, was areason
to consgder converting to organic farming as an dternative option. On two farms
changing the trestment of the cows to homeopathy or aternative remedies was the
firgt change in the process of converson. One other farmer aso sated that his
grestest worry in the whole process of converson on the farm was how the cows
would cope with amove away from antibiotics.

Asked about problems with animd hedlth, two farmers stated that they had no
problems gpart from the hedlth problems normally recorded in adairy herd.
Specificaly mentioned were the following anima hedlth problems during conversion,
even though dternative trestment or management changes had been identified as
solutions:

Clinicd madtitis and summer madtitis
Internd parasites
Trace dements (copper and iodine)

Bovine spongiform encepha opathy
Feet problems.

Inlooking for aternative treetments, most farmers came into contact with
homeopathy and one farmer had, in his own words ‘ a steep learning curve about
homeopathy. Mentioned also were other more old fashioned trestments, especialy
for madtitis, massage, cold water therapy and some herba cures and remedies.

In some cases the vet was very supportive and helped to find dternative solutions,
whereasin other cases the vets were described as sympathetic but not knowledgeable.
In the latter cases the farmers reported that they made less use of the vet than before
conversion, but used aternative remedies and consulted other vets outside their

norma areafor advice.

When the farm was nat certified for organic milk production, compliance with the
hedlth regulations of the organic farming standards was less rict, even though in dl
cases some effort was made to follow amilar principles.

3.6.4 Conclusions

The monitoring of the heath and fertility of the dairy herds showed madtitis to be the
main hedth problem for the organic dairy farmer. Many cases of clinica madtitis
were successfully treated with dternative remedies, with many farms only using
antibiotics to treat the more savere clinical cases. Theleve of somatic cdll counts
was higher than normally expected on three of the farms. No other hedlth problems
were identified as being increased due to the change from conventiona to organic
farming.

Inthefirst year of the study the incidence of madtitis at Ty Gwyn was low but then
increased to afigure higher than expected in the remaining two years of the study.
The mogt likedly explanation for thisincrease was the withdrawa of the use of dry cow
therapy. A large proportion of the cases of clinica mastitis were recorded with a
smal number of cows. The most important group of pathogens were the
Saphylococci which respond poorly to conventiond trestment and it is important to
ensure that stgphylococcal medtitisis well controlled before phasing out dry cow
therapy. The spread of Staphylococca madtitis within the herd could be continuing
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and should preferably be monitored on aregular basis. An dternative gpproach to the
problems of Staphylococci infections was the addition of a Staphyl ococcus aureus
nosode to the drinking water of the dairy herd, as a preventative remedy, dightly
reduced the somatic cdll count leve of the bulk tank and may have the potentia to
increase the immunity of the herd to outbresks of dinicd madtitis. Other options for
controlling the number of cases of dlinicd medtitis and variationsin the somatic cell
count of the bulk tank milk would be the culling of cows with persstent clinica

meastitis and/or high cdl counts and a change to the calving pattern from a set period

to dl the year round caving.

Both the incidence and prevaence of lamenessin the herd can be regarded as normdl
but the proportion of lame cows identified and then generdly treated by the herdsman
was lower than normally expected. The surfaces of the cubicle and feed passages
were undesirably smooth while the cow tracks had a tendency to be rough.

The experience from Ty Gwyn has shown that in terms of the hedlth of the dairy herd
the introduction and successful use of aternative remedies to replace conventiona
medicines (e.g. antibiotics) for the treatment of specific ailmentsis dependent on both
the herdsman and the visiting veterinary surgeon. The ability of the herdsman to
detect Sgns of ill hedth in the early Sages, particularly clinicd medlitis, is essentid as
isthar willingness to use suitable aternative remediesin place of the routine use of
antibiotics and other conventiond medicines. The expertise of the vigting veterinary
surgeons in the homeopathic approach to animd hedth and use of dternative
remedies dso has amgor influence on the thergpies used to treat specific allments.
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SECTION 4: ANALYSISOF THE FINANCIAL PERFORMANCE
DURING THE CONVERSION PROCESS

By S. Paddl, B. Kenworthy, P. Midmore, N.H. Lampkin and L. Langstaff

4.1 Introduction

The main purpose of this section is to present data on the impact of the conversion on
thefinancid performance of the farms. The section includes descriptions of the
methods of data collection and the conventional comparisons, and the results and
discusson of the financid performance of the dairy cow and the whole farm
enterprise for al eeven (twelve for the dairy results) farmsin the study.

4.2 Methodology

4.2.1 Data collection

Asnoted in section 2, the financid monitoring of farms in the sample was carried out
by ADAS, athough the design and supervision of the process were the responsibility
of UWA. In stting up the data collection procedure, two main research questions
needed to be addressed, namely the process and costs of conversion to organic
production, and the elements of change necessary to achieve the premium prices
available for organic produce. The procedure required al changes occurring on farms
as aresult of the conversion to be tracked; for example: changesin the structure of
enterprises due to conversion, including the introduction of new enterprises; changes
in physica output, milk yield, forage yield, crop yied and stocking rates; and changes
in labour requirement. It so needed to determine indirect changes associated with
these, particularly new information needs that may be supplied through training and
advisory services. Findly, in order to obtain premium prices, changes such as
developing processing or retailing activities and associated capita investment,
increased labour inputs, variable costs (e.g. transport, packaging, advertising) and the
cogts of certification, needed to be identified.

Asthe basis for collection of financid information, the Farm Accountancy Data
Network standard (FADN, 1988) was adopted particularly asthis project is linked
with smilar studiesin other European Union countries. The FADN standard has
however, needed some modification to cope with a number of issues specific to this
sudy. The most important extension was to attempt a divison, during the converson
period, between the organic, in-converson and remaining conventiona activities of
the farm, the variable costs which may be dlocated directly to them, together with a
smilar divison of labour and capital cogts. Following the process of converson
through required a cropping history and converson plan. Modelling aspects of the
changesin physical output of the farm required some physical information on forage
yieds. Moreover, quantifying the importance of specid marketing and processing
activities required to achieve premium prices, meant that these needed to be taken into
account separately .

113 Archived at http://orgprints.org/6789



These extensions were incorporated into a set of preadsheets that facilitated the
process of data collection and verification, and dlowed key efficiency indicatorsto be
caculated for the farm as awhole. Each farm aso provided afull set of accountson
these for the last pre-conversion year, to determine the system gtarting point and to
provide a benchmark to compare subsequent performance againg that of Smilar
farms. A summary of theinitia design of the data set is provided in Box 1.

Box1  Summary of farm information collected

Standard set of FADN accounts (land use, labour, cropping, livestock, costs, assets and
investments) for each year of the conversion period and the year before the conversion
started

Field cropping history with field sizes, cropping history and state of conversion
Allocation of farm labour to specific enterprises

Allocation of specific livestock costs to major enterprises such as the dairy herd, suckler
herd, and replacement stock

Allocation of specific crop costs to major enterprises such as arable and forage crops,
grassland

Calculation of gross margins for the main enterprises of the farm, total gross margin, farm
profit, net farm income, management and investment income and other performance
indicators

For the collection of the data directly on the farm, an Excel spreadsheet based
computer package, called OFA (Organic Farm Analysis) was devel oped and has been
used both by ADAS to collect the data on the farms in this sudy, and by UWA to
facilitate the further andlys's of the data. OFA isatoal for the andyds of fam
performance that uses the farm accounts and additiona information from other
sources (enterprise costings, field records, invoices) to provide a more detailed picture
of theindividud enterprises for the andyss. It is specificdly suitable for anayss of
organic farms, where a diverse sructure including processing and marketing
enterprises on the farm is frequently found. In many cases this makes it necessary for
internd transfers of products or livestock between different enterprises be identified,
to alow afar comparison between enterprises on the farm and between farms. The
package asssts with the reconciliation of the whole farm performance caculated on
the basis of those transfers but using the figures as recorded in the farm accounts.
OFA dso offers the posshility to adjust opening and closing vauations for farm
management purposes and yet Hill be able to compare the find profit and lossfigures
with those in the audited accounts. In farm accounts, stocks of ceredls are, for
example, frequently vaued a conventiona market prices. Adjustment of valuation
can aso be used to include seed costs of a crop that was harvested in a different
financia year. As changesin the area of certain crops are common during corversion,
the effect on the variable codts for individua enterprises can be significant if no
adjustments are made.

In addition to the considerable volumes of numerica data this provided for andysis,

the interpretation of the conversion process on each farm has needed additiond,
quditative study (for areview of the methodology, see Patton (1990). This has been
undertaken through in-depth interviews with the collaborating farmers on the
consultative pand. The subjects explored included mativation for conversion, the
planning and implementation of the converson plan, the difficulties that were
encountered during the conversion, plus the tactics adopted to overcome them, and the
adequacy of training and extension services specific to organic systems. Subsequent
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parts of this section make use of the information and insights from this part of the data
collection to explain individua variaionsin the response to converson, in
conjunction with the quantitative information summarised in Box 1.

4.2.2 Conventional comparison using cluster analysis

Farm revenues and codts are substantially affected by arange of factors and, asa
result, some means needs to be found to compare the economic performance of each
farm in the consultative panel with that which might have occurred, had they

remained in conventiond production. (For areview of methods of farm comparison
see Lampkin, (1994b)). There are effectively three options which may be used to ded
with thisissue. Each farm might be paired and compared with an equal-sized,
smilarly managed conventiona farm. However, the difficultiesin sdecting and
monitoring farms which had a satisfactory degree of likeness for each of the eeven
farms were felt to be too great and would over-emphasise contextud factors. Equaly,
athough the farm business survey publishes average accounts for farms of smilar

type and business size (the relevant provinces being Wales, Exeter and Reading),
severd members of the consultative pand were on the boundaries of businesssze
classes, and factors other than exclusively business size (based on anow considerably
dated st of "standard” gross margins) were fdt to be more important, particularly
land area, grasdand management system, and what proportion of the farm areawas
owned by the farmer. These factors were incorporated into the selection of asmall
group of amilar farms, using clugter andysis, that were adopted to provide
comparative economic data.

Clugter analysis has been used extensively in socid sciences as amethod of deriving
groups of smilar phenomena having a number of different characteristics. Examples
from rdaed fidds of study include classfication of farming systems as an dternative

to the FADN standard (Jenkins, 1988), or contribution to the classification of rurd
areas (Hodge and Monk, 1991). A concurrent study of organic farmsin Germany aso
uses this method to select comparison groups (Schulze Pals, 1994).

The mechanics of cluster andlyss are described in the Statistical Package for the
Socid Sciences manua (SPSS, 1990). Hierarchica cluster andysis consecutively
cugersindividuas and groups together, on the basis of the minimum Eudidean
difference between multiple indicators which distinguish each case or group of
previoudy clustered cases. Our aim has been to generate a cluster of 8 or more
amilar faams, including each of our converting farms and others from the FBS
sample: the data have been drawn from the Economic and Sociad Research Council's
Data Archive a the University of Essex. The criteria used for clustering relate to the
last pre-conversion year of each member of the panel, and are described in Box 2.
Table 43 provides details of the clustering procedure and Table 44 provides key
indicators for the clusters which were derived. A different coding has been used for
these tables to protect the confidentidity of the farmers concerned.
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Box 2  Variablesused in the cluster analysis

Farm area

Proportion of land which is owner occupied

Proportion of land under temporary leys and permanent grass
Grazing livestock carried in livestock units

Dairy cows as a proportion of total livestock units

Milk quota

Total farm output

Dairy output as a proportion of total output

Table43 Clugtering procedure

Farm Year Base FBS Region Cluster
TG 1991 203 Wales 10
1 1988 113 Reading 7
2 1989 140 Wales 11
3 1988 113 Exeter 14
4 1990 200 Exeter 15
5 1990 200 Reading 11
7 1989 140 Wales 11
9 1990 200 Exeter 11
10 1989 139 Exeter 16
11 1989 139 Exeter 11
12 1990 177 Wales 11

To test the relidbility of the clustersfor our purpose, the datafor the FBS groups, in
which each farm would have falen had it been an FBS farm, were collected. The
average for some key parameters from the study farms, the FBS groups and the
groups derived by cluster, shown in Table 45 indicate clearly the close match between
the study farms and the cluster, even though the correspondence is not equally good

for dl variables.
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Table44 Summary results of the clustering procedure

Farm Area Land Grass L.stock Dairy cows Total Dairy Milk quota
(UAA) owned land output output

Unit ha % UAA % UAA  GLU %GLU £ % £ ‘1000 |
TG 67.4 0 100 138.8 95 124112 98 525
Cluster 50.0 79 93 90.9 49 60318 70 187
A 217.7 100 44 224.9 47 269151 38 530
Cluster 184.3 52 60 244.6 69 267436 69 926
B 86.6 0 76 135.6 66 114048 95 550
Cluster 75.7 53 87 141.2 58 120554 70 418
C 75.7 0 93 97.8 72 85692 82 323
Cluster 66.1 62 81 105.0 59 88935 72 323
D 66.3 100 62 77.0 61 78013 62 219
Cluster 65.0 72 93 108.0 51 79484 69 234
E 455 100 96 71.8 52 60504 79 89
Cluster 50.0 79 93 90.3 49 60318 70 187
F 71.6 13 77 135.9 52 105978 76 325
Cluster 72.7 77 79 111.8 62 98571 75 337
G 50.1 100 93 91.8 73 78013 62 219
Cluster 57.4 75 91 100.8 57 72753 75 253
H 343.6 100 64 364.1 86 500427 68 1591
Cluster 333.2 42 53 385.85 66 479890 59 1460
I 217.7 100 44 224.9 47 269151 38 530
Cluster 184.3 52 60 244.6 69 267436 69 926
J 458.5 0 35 263.8 40 446014 34 562
Cluster 333.2 42 53 385.9 66 479890 59 1460
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Table 45 Performanceindicators of sudy farms, clustersand FBS groupsin the
last year of conventional management

Average Average Average

study for for FBS

Unit farms clusters groups

Farm size (effective UAA) ha 162 157 121
Tillage area (area in rotation) ha 146 89 n.a.
Total livestock (LU) LU 201 163 163
Stocking rate GLU/ha 1.81 1.57 1.82
Milk quota per hectare UAA litres/ha 4,238 5,901 n.a.
Cow numbers No 117 110 90
Milk yield I/cow 5165 n.a. 5111
Milk sales £/cow 992 n.a. 937
Dairy output as percent of total % 68% 65% n.a.
Output £/ha 1,403 1,369 1356
Variable costs £/ha 486 499 535
Gross margin £/ha 917 869 787
Fixed costs £/ha 814 682 671
NFI (Net farm Income incl. BLSA) £/ha 201 260 280
MIl (Mang. & Invest.Income) £/ha 103 187 153

4.3 Results of thefarmsin the study

4.3.1 Presentation of theresults

The main subject of this study is the effects of the converson process on the ten
commercia farms, despite the fact that conversion started in different years on the
farms (see Section 2.3 and 2.4). We have therefore chosen to identify the different
years of the conversion process by Year 0to Year 5, instead of using the calendar
years, wherever results from different farms are compared with each other. Year O
refersto the last year under conventional management, Year 1isthefirst year of
conversion and so on. Table 46 shows the number of years sudied and the calendar
year that corresponds with Years 0 to 5 on each of the farms.
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Table46 Yearsof conversion and calendar yearsfor each farm

No of Year O | Yearl |Year2 |Year3 |Year4 |Year5 |Accounts

years ending

studied
TG 4 1991/92 |1992/93 [1993/94 |1994/95 |n.a. 31-Mar-95
1 6 1988 1989 1990 1991 1992 1993 31-Dec-93
2 5 1989/90 |1990/91 [1991/92 |1992/93 |1993/94 (n.a. 31-Jul-94
3 6 1987/88 |1988/89 [1989/90 [1990/91 |1991/92 (1992/93 |30-Sep-93
4 5 1990/90 |1990/91 [1991/92 |1992/93 |1993/94 (n.a. 30-Sep-94
5 4 1990/91 |1991/92 [1992/93 |1993/94 |n.a. n.a. 31-Mar-94
7 6 1989 1990 1991 1992 1993 1994 31-Dec-94
g# 5 1989/90 |1990/91 (1991/91 |1992/93 |1993/94 (1994/95 |31-Mar-95
9 6 1990/91 |1991/92 [1992/93 |1993/94 |1994/95 (n.a. 30-Jun-95
10 5 1989/90 |1990/91 [1991/92 |1992/93 |1993/94 (n.a. 31-Mar-94
11 5 1988/89 |1989/90 [1990/91 (1991/92 |1992/93 (n.a. 30-Sep-93
12 5 1990/91 |1991/92 [1992/93 |1993/94 |1994/95 (n.a. 30-Apr-95

I talics indicate organic certification for the herd. #dairy costings only

Farm 1 had dready started in 1985 with asmall area of crops, but the conversion of
grasdand and livestock did not start before 1989. It was decided to set the base year
on the farm to 1988, before any conversion of forage area or livestock enterprises had
garted. The number of yearsin the study period could therefore be limited without
any disturbance to the subject of the study, the dairy enterprise.

Thefiguresin Section 4.3 show the trend for the eleven farms, as wdll as the average
of the 10 commercid farms and the results for Ty Gwyn (unless indicated otherwise).
Because the averages are caculated over different years on the farms, they should
only be taken as indicators of a tendency; more important are the changesin
parameters for the individud farms.

When results are compared with Year O, the last conventiona yesar, Year 4 of the
converson is usualy used, asthe datafor this year isthe latest available for most
farms. For Farm 5 and for Ty Gwyn, datawas only available until the third year of
conversion, o Year 3 had to be used. Therefore, the averagesfor Year 4 contain 9
ingead of 10 farms. It was felt that the benefit of including alater year in those
comparisons would outweigh the disadvantage of a reduced number of farmsin the
average. Where gppropriate information from the analysis of the interviews carried
out with the ten commercid farmers have been included in this section.

4.3.2 Dairy cow, financial performance

The impact of converson on animal production is discussed in detall in Section 3.5.
There it was concluded that reductions in stocking rate and milk yield of up to 10%
can occur, with those farms with comparably higher performance before conversion
being more likely to be affected. Frequently, output reductions are seen to be

compensated by premium price marketing for organic products. The certification of
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the herd and access to premium price are therefore important events in the converson
of adary fam.

Thefarmsin the sudy qualified for full certification of the herd in different years.
Three farms had dready achieved full organic satus for their cows by the end of
1992: four further farms acquired the status in 1993; three farms qudified in 1994.
The remaining two farms were aming for certification in 1996 or 1997 (see Table
47). However, full certification for the herd did not in dl cases mean that premiums
for dl or part of the milk sles could be redlised. The farmsin Waeswere able to sdli
at least some of their milk to two regiona milk processors. Thefarmsin
Gloucestershire and Somerset are now aso able to sal their milk with a premium,
even though that was not the case during the study period. It is only in Devon that no
market outlet exigts, S0 that those farmers were sdlling their milk at conventiona
prices, and did not apply for full certification of the herd.

The development of the milk price for dl famsisshown in Table 47. Like Ty Gwyn,
fams 2, 3, 7, 9 and 12 were able to sdl a least part of ther milk with apremiumin
the years of the study period, which explains a consderable amount of variation in the
milk prices. Unfortunately, historic records from the dairy costings are not

aufficiently detailed to explain any other variation in milk price on the bass of milk
quaity. On Farm 1 dightly better pricesin 1992 and 1993 might be explained by the
use of an Ayrshire herd.

Table 47 Changesin milk price (p/l) on all farmsduring the period of study

Farm No 1988 1989 1990 1991 1992 1993 1994
TG 18.89 19.46 21.13 22.27*
Av. 18.07 18.63 19.59 19.40 20.23 22.15 24.21
1 18.23 18.25 20.84 19.78 19.88 19.89*

2 19.29 19.78 19.96 21.13 22.99*

3 17.91 17.71 19.00 18.33 18.60*  23.87*

4 20.25 19.60 19.87*  20.78* 21.25*
5 19.51 21.75 20.52 20.13 *

7 18.97 18.11 17.71 17.01 22.61*

8 18.96 18.57 19.27 20.18 21.97*
9 18.48 17.30 18.91 21.57* 24.63*
10 19.24 19.82 20.10 21.04 22.20

11 18.34 18.85 18.20 19.13

12 21.94 22.10 27.14  27.30* 28.98*

* organic certification for the herd.

Thetota dairy output includes the milk output, cull cows and caf sdes, quota
income, vauation changes and costs for dairy cow replacement, and quotaleasing or
other quotarelated charges. In dl figures relating to the dairy cows performance
farms have been sorted according to milk yield in year O, with the lowest yielding
farmsto the left of the figure. Dairy output increased on the mgjority of the
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commercia farms by an average of 8 % by Year 4 compared to Year 0. Thisismuch
smdler than theincrease a Ty Gwyn of 85% (see Fig. 29) which islargely atributed
to quota leasing which accounted for £200 per cow in Years 1 and 2, and £500in
Year 3. They were aided by quite high leasing prices over this period of the
conversion process. Hence, the result for Ty Gwyn without the quotaincome has
been included in Fig. 29. A substantid increase in output may be observed on most
farms where premium prices were available in the later years of the study.

Fig.29 Dairy cow output (£ per cow)
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A comparison of the variable costsfor Ty Gwyn with figures for other specidigt dairy
farms with over 80 cowsin Wales shows that Ty Gwyn had higher costs for both
veterinary and dairy sundriesin Year 0 and 1. Also the costs for forage production on
the farm were higher than for the conventional comparison in Year 0. This can be
partly attributed to the fact that charges for contract work were higher for Ty Gwyn,
because dmogt al work carried out has been accounted for as donein thisway. The
variable costs for Ty Gwyn were dso subgtantialy higher than for the average of the
commercid farms (see Fig. 30). These costs were reduced by about 20% during
conversion, whereas a Ty Gwyn the variable costs remained unchanged. The
reductions in variable costs can be mainly attributed to savingsin fertilisers,

purchased concentrates and veterinary and medica bills. Changesin variable costs on
farms might partly be explained by forage quantity and quality and compensatory
gpending on concentrates. As the data was collected historicaly it was not ways
possible to identify or rectify errorsin the physica vaue for the opening and closing
vauation of the farm accounts. The data used in calculating these vaues was not
necessarily kept on the farm, for example, the breakdown of dead stock valuation.
Some large variations which occurred might partly be explained by valuation
inaccuracies.

Fig. 30 Variable costs (£ per cow)
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Thedairy cow gross margin for al farms has been chosen as a parameter for
comparison (rather than other margins) because dl output and variable costs are
included and it gives an overdl impression of the performance of the dairy herd. The
gross margin per cow increased substantialy for Ty Gwyn, as aresult of increasing
output, especialy from leased quota, and only smal changesin the variable costs (see
Figs 30 and 31). Compared to the conventiond farms, the gross margin for Ty Gwyn
islowerin Year 0 and Year 2 and dightly above the conventiond valuein Year 3.

Without the income from quota leasing, the gross margin per dairy cow for Ty Gwyn
would have been £504 in Year 0 and £729 in Y ear 3. This represents an increase of
45% between Year 0 and Year 3, and was more in line with the increases on the other
farms (see Fig. 31). In monetary terms, the gross margin per cow (without quota
income) for Ty Gwyn was lower than the average for the commercid farms. The
average gross margin per cow aso increased on the commercia farms but, as with the
output, the increases were smaller (35% compared to 165% increase a Ty Gwyn).

Over the conversion period, gross margins per hectare showed trends smilar to the
changes in gross margin per cow (see Fig. 32). Since forage area expanded on many
farms as aresult of the conversion, the average increase was less, a 13%. Only on
Farm 2 was the trend different; as aresult of a substantia increase in forage area per
cow, the gross margin per hectare was dightly reduced, whereas the vaue per cow
had increased. The large variaion in the gross margin per forage hectareon Farm 1 is
likely to be influenced by crop rotationd circumstances, forage legumesin excess of
feed requirements were produced to improve soil fertility.
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Fig. 31
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4.3.3Wholefarm results

Output

The overdl output of Ty Gwyn reduced somewhat in the first two years, but by Year
3 was higher than Y ear 0 of the converson. Compared with the FBS Specidist Dairy
Farmsin Wdes, the output for Ty Gwyn was dightly higher in Year 0 and dightly
lower in Year 1. Asoutlined above, asubstantia part of the output on a per cow basis
isasaresult of income from quotaleasing (about 7% in Years1 and 2, 30% in Year
3). Thetotd output per hectare of the commercid farms was reduced in the first two
years and returned to pre conversion level in Year 3. By Year 4 it was 6% higher than
inYear 0. In Year 4 four farms reduced, one farm maintained and six farms increased
their output (between 12 and 27%) compared with Year O (see Fig. 33).

Fig. 33 Wholefarm output (£ per hectare)
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Total variable costs

Variable costs on Ty Gwyn were considerably higher than the FBS specidist dairy
farmsin Wales at the beginning of converson and were reduced to aleve alittle over
averagein Year 1. A further reduction of variable costs occurred in Year 2 of the
conversion, followed by anincreasein Year 3.

The tota variable costs per hectare UAA of the ten commercid farms were reduced
on average by 10% in Year 1 and by approximately 20% in Y ear 4 of the conversion,
in comparison with the last conventiond year. Of the deven farms (including Ty
Gwyn) eight reduced their variable costs, two farms (No. 4 and 11) maintained the
same level and only Farm 7 had increased variable costs per hectare (see Fig. 34).

Fig. 34  Total variable costs (£ per hectare)
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Table48 Changesin variable costs during conversion

Number of farms

Increasing Decreasing No change Not
costs costs available

Seed 6 3 1
Fertiliser 3 6 1

Other crop costs 0 5 5
Purchased concentrate 5 5 1

Home grown concentrate 2 1 7
Other feed 8 1 1
Vet. and med. 3 6 1
Other livestock costs 4 4 1 1

Fig. 34 dso shows large variation between the variable costs of somefarmsin
different years. Farm 11 reduced spending on fertiliser consderably in Year 1,
without any investment in sward improvement, and was consequently faced with
higher spending on concentrate and fertiliser in Year 2 asareault of feed shortages.
Smilarly, Farm 4 reduced spending on fertiliser to nil in Year 2, but had increased

spending in the fallowing year.

Asthe farmsvary in 9ze and cow numbers, adirect comparison of the total variable
codts as presented in the FBS summary is not very useful. The relative spending in
Year 4 of converson compared to Y ear O gives some indication of the reasons for the
overal reduction in variable costs (see Table 48). In the mgjority of cases, overdl
reductions in variable costs can be attributed to decreasing cogts for fertiliser, other
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crop cogts and veterinary and medical expenses. Eight farms did not use any home-
grown cered for feeding. The totd veterinary and medical costs were reduced on

seven and increased on three of the farms studied.
Wholefarm grossmargin

Ty Gwyn’'swhole farm gross margin increased by 18 % in Year 1, was dightly reduced in
Year 2 and increased again in Year 3. The average whole farm gross margin of al
commercia farmsincreased by gpproximately 15% in Year 4, compared to Year 0. Asfor
output and variable codts, the farms vary in their results, with two farms decreasing and the
remainder increasing their total gross margin per hectare (see Fig. 35).

Mogt farms showed someinitid reduction in the first or second year of the conversion of

up to 44% in the gross margin per hectare but it, in most cases, then improved to above that
of the last conventiond year. The results of the individud farms compared to conventiond
comparisons are discussed in more detail below.

Fig. 35 Wholefarm grossmargin (£ per hectare)
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Fixed costs and labour

Fixed cogs of Ty Gwyn were congtant in the first two years of the study and increased
in the last two years (Year 2 and 3), due to increasing cogts in genera farming
expenses. As Ty Gwyn was managed together with Lodge farm, and both farms used
the same machinery, the work carried out a Ty Gwyn was charged at current contract
rates. All labour was fully costed and 1.5 workers and 0.2 Annua Labour Units
(ALU) of the farm managers time were alocated to Ty Gwyn. That dlocation
remained the same over the whole study period. However, because Ty Gwyn was part
of alarger experimenta farming enterprise, the dlocation of labour and fixed cogts to
the specific unit needed in many casesto be estimated and might not reflect accurate
changes in expenditure.
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The commercia farms, on average, increased their fixed costs in the period between
the last conventiond year and the fourth year of conversion by about 25%, varying
from increases of up to 45% per hectare on five farms to reductions on the other five
farms, partly as aresult of increasesin size and, in one case, reduced expenses
resulting from the arable area going into set asde (see Fig. 36). The average change
includesincreases for paid regular |abour of about 30% and areduction in dl
machinery related costs of about 10%.

Whether or not the changes in fixed costs on the individua farms were reated to the
conversion can not be answered clearly from the data available. Specific conversion
related investment was not identified in the farm accounts, and the interviews
indicated only very few cases where investment was required as part of the
converson. Farm 1 needed to invest in housing and fencing as aresult of increasing
sock numbers during converson. Farm 5 had to enlarge the size of the bulk tarks to
cope with less frequent collection of the organic milk and on Farm 7 anew muck
spreader, specificaly designed for fine and wide dispersa, was purchased. Severd
farmers mentioned upgrading of parlour and milking equipment and two farms
changed from cubicles to loose housing. Some of these investments were undertaken
when replacement would have been necessary, so they can not Strictly be identified as
new investment specifically related to the conversion.

Fig. 36  Fixed costs (£ per hectare)
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The commercia farms experienced on average an increase of 17%in ALU. Thiswas
aresult of two farms employing anew person , whereas only small changes took
place on the other farms. The data on farm labour was collected higoricaly, in the
last year of the sudy, and istherefore based on the farmers' recollection of the
period. The increase in wage costs for paid regular labour which includes wage rate
increasesis 27%. On the basis of this datait can be concluded that on some farms,
but not al, more labour was needed as aresult of the conversion.
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Net farm income

The Net Farm Income (NFI) for Ty Gwyn increased in the firgt year, fdl againinthe
second year and then increased further in the third year of the conversion process.
Interpreting the NFI figures for Ty Gwyn, it hasto be kept in mind that al labour was
fully costed as there was no family labour on the farm and comparisons on the leve of
NFI income with other farms were affected by that.

The NFI per hectare of the commercia farms also increased on average by 20% in the
third year of the converson, compared to the last conventiond year. AsFig. 37
shows, the variation between the farmsis considerable. Farms 1, 5, 9 and 12 had
negative NFI figures for parts, or al, of the conversion period and showed substantial
reduction in NFI during the conversion period, which can partly be explained from the

specific on-farm Stuations discussed below.

Fig. 37  Net farm income (£ per hectare)
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4.4 Comparison with conventional results and discussion

Performance of organic farmsis not only influenced by the organic management but
aso by externd factors that affect conventiona farming in generd, asoutlined in
Section 2.1. Changes in the performance of farmsin conversion to organic
management are, therefore, only likely to represent atrue effect of the converson if
that development differs sgnificantly from the development of smilar conventiond

farms.

4.4.1 Dairy cow gross margins

As shown above the average dairy cow gross margin of Ty Gwyn and the commercid
farms rose during the period of the study. Because such data was not available from
the FBS data used for the cluster comparisons, the results for the average of the ten
commercid farmsin the firg three years of converson were compared with the
development on the nationd leve as published by MAFF(1994)(see Table 49).
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Table49 Dairy cow gross margin of the study farms compared to national trend

10 study farms UK average

Year 0 Year3 Relative 1989/90 1992/93 Relative Difference in

1988-90 1991-93 % % relative value

Milk yield (litres) 5165 5240 101 5317 5649 106 -5%
Milk price (ppl) 19.2 20.6 107 19.2 20.8 108 -1%
Net milk quota 21 22 107 14 7 50 57%
Output (E/cow) 1114 1249 112 1097 1231 112 0%
Variable costs (E/cow) 307 272 88 395 436 110 -22%
Gross margin (E/cow) 807 977 121 716 813 113 8%

Gross margin (£/ha) 1482 1527 103 n.a. n.a. n.a. n.a

Gross margin (£/litre) 0.16 0.19 119 0.13 0.14 107 12%

Table 49 shows that the milk yield in Year O was lower than the nationa average and
the increase in milk yiedld was lower on the study farms. The milk price and the output
per cow followed smilar trends in both groups. Other sdles, such as quotaincome, as
indicated by the high difference in rdive vaue for the sudy farms and the nationd
average and the average reduction of variable costs per cow on the sudy farms,
compared to increasing costs on nationd level, were helping to more than compensate
for losses in production and milk output.

On the basis of the data available it can be concluded that the increase in gross margin
per cow was dightly larger for the study farms than for the nationa average. Smilar
results were obtained for the earlier case studies (Lampkin, 1993). In severd studies
of organic dairy production, dairy gross margins per hectare were found to be lower
asaresult of lower stocking rates (see Section 2.1). In contragt, in this study the
average dairy cow gross margins per hectare increased by 3% by Year 3and by a
further 15% in Year 4, when some of the farms sold at least part of their milk with an
organic premium. An increase in gross margin per hectare was observed on haf of the
farms whilst the remainder experienced a decrease. The increasing average gross
margin per hectare, compared to fdling vaues in other sudies, islikely be rdated to
the lower reduction in stocking rate in this study compared to others.

4.4.2 Whole farm results

Comparisonswith the clusters

The preceding analysis has demongtrated that Ty Gwyn and the average of the
commercid farms experienced increased income figures per hectare over the 4 year
conversion period. To isolate the true effects of the conversion, each farm has been
compared individualy with a cluster of conventional farms (see Section 4.2). The
results for total farm gross margin and NFI per hectare are discussed in the following
section for each farm and in turn compared to other sudy farms of smilar type and
conversion srategy.

129 Archived at http://orgprints.org/6789



Specialist dairy farms with rapid conversion

Because of the status of Ty Gwyn as aresearch farm, and the potential impact on the
fixed cods, it was decided to make comparisons in terms of gross margin per hectare,
rather than NFI. Despite larger size, higher output and variable costs than the
conventiond cluster in the last year of conventiond management, the gross margin

per hectareissmilar. Inthefirst year of converson the conventiond cluster (and the
published FBS accounts) experienced an increase in total farm gross margin, which
Ty Gwyn aso showed when income from quotaleasing isincluded. If quotaincome
isexcluded, a substantial reduction in gross margin compared to the conventiona
cluster would have occurred (Fig. 38).

Fig. 38 Grossmargin (£/ha) of Ty Gwyn (with and without income from quota
leasing) compared to FBS and cluster data
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Like Ty Gwyn, two other commercia farmers opted for argpid conversion Strategy.
In one case this was chosen because a premium price for the milk appeared likely in
the future (this did not occur) and, in the other case, the farmer felt that the change
from the dready low fertiliser input to organic management on the land would not be
too dramatic.

Farm 11l had smilar totd farm output but was substantialy smdler than the
conventional comparison. The vaues for gross margin and NFI per hectare in the last
year of conventional management were therefore higher. The effect of the rapid
converson can clearly be seen in the second year of conversion, where a shortage of
forage, and the need to purchase feed, coincided with maor expenses for reseeding
and liming to improve the sward productivity. In the following year, both NFI and
gross margin recovered to levels similar to those before conversion (Fig. 39).

Farm 12 was dso smdler in Sze and achieved higher output and gross margin than
the conventiona group in the last conventional year. As aresult of higher fixed codts,

130 Archived at http://orgprints.org/6789



which were partly due to amgjor non-farming enterprise, the NFI was much lower.
Despite rapid conversion, the tota gross margin per hectare increased, even though
further increases in fixed costs, caused by expansion of the other enterprise, led to
dramatic reduction in NFI (Fig. 39).

Conclusions: rapid conversion of specialist dairy farms. If theleasng incomeis
excluded for Ty Gwyn (and thisisjudtified because of the high leasing pricesin the
years of converson of Ty Gwyn), two of the three dairy farms that converted dl land
in the same year showed reductions in gross margin of up to 44% in the first or second
year of conversion (see Fig. 39). However, if the strategy is chosen to get accessto a
premium market as quickly as possible, or if the loss of income from milk production
can be offset by other income, it is possible that converson of a specidist dairy farm

in the shortest possible period is the most profitable option.
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Fig. 39
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Specialist dairy farms with staged conversion

The other five specidigt dairy farmsin the study converted land in two (Farms 4,9,10)
or three stages (Farms 2,3) (Figs. 40aand b)

Despite larger size and lower total farm output, the gross margin and NFI per hectare
on Farm 4 were dmogst identicd to the conventionad comparison group in itslast year
of conventionad management. The farm showed afairly smilar trend in gross margin
but, as aresult of increasesin paid labour and machinery costs, alower increasein
NFI compared to the conventiona clugter.

Farm 9 was amilar in size and output, but lower in variable costs and had therefore a
higher gross margin per hectare than the conventiona cluster. Substantialy higher

fixed cogts before conversion started led to lower NFI income per hectare. During the
period of converson the farm suffered reduction in gross margin per hectare and
further increasesin fixed cogs for severd years lead to further reductionsin NFI
income per hectare. The conversion period coincided on this farm with substantia
improvements by the current owner who had taken over the farm in the recent past.

Even though Farm 10 was larger than the conventional comparison group in NFI per
hectare the farm compared very well before the conversion started. During the period
of converson thetota gross margin per hectare was reduced, mainly since arable
cropping ceased, wheress the conventiona cluster increased in gross margin, after a
reduction in the first year. The conventional farms suffered a greater reduction in NFI
in the fird year, but the increases were greater in the following two years.

With adightly smaller but smilar output and lower variable costs, Farm 2 achieved a
higher gross margin per hectare than the conventiond cluster in the last conventiona
year; because of higher fixed costs on Farm 2 the NFI per hectare was dmost
identical. During the conversion the farms followed very closdly the trend of the
conventiond cluster, with steady increases in both gross margin and NFI per hectare.

Farm 3 waslarger, but with lower output in cropping, than the conventiona clugter in
the last year under conventiond management. Resulting from higher variable costs,

the total NFI income, and the NFI per hectare, were subgtantially lower than for the
conventiona cluster. During the period of conversion the farm increased both gross
margin and NFI in the first year, whereas the conventiond cluster experienced a
reduction in both measures. In this year only asmall proportion of the land was
included into the conversion. In the next year cropping ceased, which led to a
reduction in output. Thiswas reflected in areduction in gross margin, compared to the
conventiona group, in thefind year of analyss.
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Fig. 40a Grossmargin and NFI (£/ha) of specialist dairy farms converting
in stages compar ed to conventional clusters

1,400 A
1,200 A
1,000 A

800 ¥+
£/ha 600 -
400 7 s e e .
200 4 e
0
-200 . . .
1990/91 1991/92 1992/93 1993/94

Farm 4

1,400 7 Farm 9
1,200 A UDTITECIEEE

1,000 B
goo I 7
£/ha 600 -
Sial ISP o IR S
200 b G PR -
0 1  | 3
-200 ) I I
1990/91 1991/92 1992/93 —

1,600 7 Farm 10 =
1,400 A

1,200 A

1,000 3 e o e s

800 A
£/ha 600 4 R
400 — — —
200 A TEe e -l el ee-- R
0 -
-200 : : -
1989/90 1990/91 1991/92 1992/93

135 Archived at http://orgprints.org/6789



Fig. 40b Grossmargin and NFI (£/ha) of specialist dairy farms converting
in stages compar ed to conventional clusters
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Conclusions: specialist dairy farms with staged conversion. Farms 4, 9 and 10
converted the land to organic management in two large blocks. Farm 4, which was
farmed extensively before the conversion started, increased both gross margin and
NFI over the whole period, whereas the other two farms showed initid reductionsin
gross margin or NFI. In one case this reduction was also experienced by the
conventiona comparison group and both the farm, and its conventional comparison
group, increased afterwards,

Farms 2 and 3, which followed alonger staged conversion (with 3 steps, until dl land
was brought into the conversion) showed minimad disruption of the income
development, compared to the conventiona cluster. The study period for which
conventiona comparisons are available is not long enough to fully assess the impact
of the established organic system on these farms.

Mixed dairy and arable farms

Farm 1 was larger than the cluster, even though total output and variable costs
matched well. The totd fixed costs were about 15% higher on Farm 1, mainly asa
result of 50% higher charges for paid labour. All labour was employed and was d'so
involved in the running of conventiona share farming land, not included in the study.
Asaresult the NH figures did not represent the true Stuation of the farm. The farm
had dready started the conversion on some cropping land before the first year of
study and had not completed the protracted conversion process. The impact of the
converson of the dairy herd on the overal performance of the farm was lower on this
farm than on mogt other farmsin the study. Inthe first two years of conversion the
gross margin and NFI per hectare followed smilar trends, even though the NFI was at
asubgtantialy lower leve. A reduction in both NFI and gross marginin Year 3 was
related to a subgtantia increase in farm Szein that year. As aresult, the cluster did
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not match the farm in its new structure and size. The totdl gross margin per hectare
was only margindly reduced (Fig. 41).

Smilaly Farm 5 was larger than the clugter, but with lower total output and variable
cogts. Again, the fixed costs were higher and the income lower than for the cluster
(5%) caused by 35% higher charges for employed labour. Income increased initidly,
followed by a subgtantial reduction in both NFI and gross marginin Year 2, whereas
the conventiona cluster experienced a corresponding increase. The increase in the
first year was related to income remaining from the arable enterprise, afarm sdefor
unwanted arable equipment and income from set-aside. The following reduction was
caused by a decrease in arable output, to 40% of that achieved by the cluster farms.
Asin the case of Farm 1, the change in structure of thisfarm led to aloss of match of
the farm with the clugter.

Farm 7 was matched very well with the cluster, even though the proportion of
cropping was higher. The farm followed closely in gross margin and NFI per hectare
with the conventiond clugter in thefirst 3 years. The income reduction in the first

year, of about 15%, was aso experienced by the cluster and was likely to be related to
adrought, reported by the farmer in the first year of conversion.

Conclusion: for mixed and arable farms. Two of three farmsin the sudy experienced
some reduction in income, but in both cases the conversion coincided with, or led to,
mgjor restructuring of the farm. The third farm did not experience any subgtantia loss

of income compared to the conventional comparison group. From that it can be
concluded that, depending on the conditions of the farm before converson sarted, a
loss of income as aresult of the conversion can (but need not necessarily) occur.
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Fig.41 Grossmargin and NFI (£/ha) of mixed dairy and arable farms
converting in stages compared to conventional clusters

1,400 n Farm 1
1,200 A

1,000 3 .oiiaen e .

800 \\
£/ha 600 -

400 A
200 177 B PR -
0 1 .
-200 . . .
1988/89 1989/90 1990/91 1991/92

1,400
1,200
1,000

800

£/ha 600
400

200

0

-200 - T T )
1990/91 1991/92 1992/93 1993/94

Farm 5

1,400 -
1,200 7
1,000 -
800 7
£/ha 600
400
200
0

-200 . . .
1989/90 1990/91 1991/92 1992/93

Farm 7

Because of the dower conversion of these farms, the study period was not long
enough to monitor whether anew levd of sability could potentialy be achieved with
those farms that were restructured, once full certification of the farm had been
attained (see Fig. 41).

Average devel opment

Based on the values for each farm, averages for the whole group have been calculated
and are shown in Fig. 42 and Table 50. After initid reductions, the overdl output
returned to pre-converson levelsin the third year of converson, whereas Smilar
conventiond farms increased output. This was mainly caused by reductionsin arable
output. Reductionsin variable costs led to steady increases in the average whole farm
gross margin during the study period, but the increase was smdler than for smilar
conventiona farms.

Fixed codsts returned, after an initial increase, to pre-conversion leves, even though
the average vaues were higher than for the conventiona cluster before conversion
garted. The conventiona group increased fixed costs in the same period at a higher
rate.
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The average Net Farm Income (NFI) per hectare increased to levels above the last
conventiond year in the third year of conversion, after reductionsin the first two
years. Comparable conventiona farms only showed a reduction in what would have
been thefirgt year of converson of the sample farms. The farms achieved a better

result in the fourth year, once premium prices were avalable for more than haf of the
farms, but no data for conventional comparison is available for that yesar.

The average NFI per hectare was reduced but, as shown above, the devel opment of
the farms varied widdly and specia circumstances coincided with the period of
converson. The Management and Investment income increased at a higher rate than
the NI, but the development was till not equa to the conventional comparisons.

Fig. 42 Total output*, variable and fixed costsand M1 (£/ ha) of theten
commercial farms.
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* Totd output is represented by the whole column.
Table50 Averagefarm performance compared to clusters (£/ha)

Year 0 Year1l Year2 Year 3 Year4 9% Change

(Y3/Y0)

Output Farms 1,403 1,352 1,319 1,398 1,573 100
Clusters 1,369 1,398 1,479 1,571 115
Clusters=100% 102 97 89 89

Variable costs  Farms 486 400 385 392 409 81
Cluster 499 507 507 507 101
Clusters=100% 97 79 76 77

Gross margin Farms 917 952 934 1,006 1164 110
Clusters 869 890 972 1,065 122
Clusters=100% 105 107 96 94

Fixed costs Farms 814 888 854 863 1015 106
Clusters 682 720 752 770 113
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Clusters=100% 119 123 114 112

Mill Farms 103 64 79 143 148 139
Clusters 187 169 227 294 157

Clusters=100% 55 38 35 49

NFI (incl. BLSA) Farms 201 162 181 244 271 121
Clusters 260 244 308 388 149
Clusters=100% 78 66 59 63

Financial impact of the conversion

Based on the income devel opment for the clusters, a projection was cdculated for Ty
Gwyn and the average of al commercia farms. The difference between the redl
income development of the farms and the projection represents the costs of the
conversion. According to this, Ty Gwyn experienced converson costsin the range of
£14 per hectare per annum, whereas the value for the commercia farms was £50 per
hectare per year in the first two or three years of conversion. Because the conventiond
data was not available for year 4 the effect of the premium on the milk could not be
compared.

Because of the techniques used, caculations were only possible for those farms that
had a positive NFI during the study period. To get atrue picture for dl famsasmilar
caculaion was carried out on the leve of gross margin and is shown in Table 51.
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Table51 Costsof conversion (£ per ha per year) based on NFI and gross margin

projections
Farm Type and conversion Size Conversion costs based on:
(ha) NFI projection GM projection
Spec.dairy, "all at once" TG 65 14 69
Farm 11 >200 187 181
Farm 12 <100 n.a. -28
Specialist dairy, 2 steps Farm 4 <100 -55 86
Farm 9 >200 n.a. 357
Farm 10 <100 93 57
Specialist dairy, 3 steps Farm 2 <100 -127 34
Farm 3 <100 -187 - 236
Mixed dairy, staged Farm 1 >200 n.a. 90
Farm 7 <100 4 67
Arable, staged Farm 5 >200 n.a. 67

4.4.3 Discussion

The farmsin the study, which probably represent the dairy farms converting at that
time reasonably well, were not amongst the more intensive dairy farmsin the UK.
However, the variation between the farms before conversion was considerable and
some farms showed higher intensity than Smilar conventiond farms (see Table 5).
Conclusions based on the findings of this sudy are therefore not likely to be true for
dary fams of avery high intengty.

Themilk yield of about 5100 litres was, on average, maintained throughout the
converson period, so that the farms achieved a higher milk yield than reported by
Houghton, (1990), but lower than reported by Redman, (1991) and lower than the
conventiond nationd average. Milk yidd on the farms reacted differently during the
process of conversion; farms with milk yields lower than the sample average before
converson showed increases, whereas farms with higher yield levels showed
reductionsin milk yied.

Those changesin milk production were not reflected in dairy cow gross margin and in
whole farm results, because of changesin other output and variable costs. In Year 3 of
the conversion, the sample farms showed higher gross margins per cow and per litre
than the nationa average for the UK, which is similar to findings in other sudies (see
Section 2.18).

The stocking rates were higher on the study farms (2 LU/ha on average) than for the
cluster groups, but lower than for the Genus Milkminder sample (see Table 5). Agan,
the farms reacted differently during the process of conversion, and there was a
tendency for greater reductions on those farms with higher stocking rates before the
converson to organic management started. Initid reductions in stocking rate during
the first two or three years of conversion arose because of the time needed to establish
clover inthe swards, ether by reseeding or other means of renewing the grasdand.

The permanent reductions, of around 10%, in stocking rate observed, contrast with the
results of the physica monitoring of the forage productivity, where performance more
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comparable with conventional management was found. It is, therefore, likely that
forage demand increased as aresult of reduced concentrate feeding on thefarms. The
average reductions in stocking rate are lower than those reported in other studies,
where differences of about 20% between organic and conventional were reported (see
Section 2.1.8). Because of the smaler reductionsin stocking rate the dairy cow

margin per hectare increased on average during the conversion period. This standsin
contrast to the findings of most other studies where the margins per hectare were
found to be lower under organic than under conventional management (see 2.1.8).
Smilar results were found by Lampkin (1993) for one specidist dairy farm.

Although average output fell during the first two years of conversion, dairy enterprise
and total farm gross margin increased steadily over the whole study period, as
indicated by reduced variable costs of about 20% in the first three years of the Study.
This clearly demondtrates a potentia of the organic management to compensate for
reduced output, by saving costs. These reductions were mainly caused by savings on
fertiliser and other crop costs and, to alesser extent, in savings on veterinary and
medicine costs and purchased concentrate. Similar reductions have adso been found in
other studies of organic dairy farms Padd and Lampkin (1994).

Whole farm gross margin per hectare did not increase on dl farms over the sudy
period. The biggest reductions (of up to 44%) occurred on two arable/mixed farms
and on one specidist dairy farm that opted for an al-at-once converson in the first
two years. In Year 3 the farms had, on average, returned to the pre-converson leve of
gross margin, or above, and reached an average vdue smilar to the average for
conventiona comparison groups, even though the conventiona clusters had shown a
higher increase. All specidist dairy farms and one mixed dairy farm achieved whole
farm gross margins smilar to, or above, pre-converson levels. The findings indicate
the potentia that, after a conversion period, performances levels smilar to
conventiona can be achieved without premium prices, depending on the
circumstances on the farm.  This stands in contradiction to some other studies of the
performance of organic dairy farms, where a premium was found generaly to be
necessary to compensate for yield reductions for fully certified holdings (see Section
2.1.8).

One reason for these differences might be the specidised nature of the farmsin this
study. Larger reductionsin gross margin may be associated with farms with asmaller
proportion of dairy in the output prior to conversion. Fig. 43 shows the proportion of
grossmarginsin Year 4 rativeto Year O in comparison to the proportion of dairy in
the output in Year O.

This corresponds well with the earlier case sudies Lampkin (1993), where the
oecidised farm maintained income without premium prices in later stages of
conversion and out-performed the conventional comparison, wheress the more mixed
farm achieved lower results than the conventiona farm. The result could aso reflect
that, before CAP reform, the gross margins for dairy farmsin genera (organic and
conventiond) improved more rapidly than for arable farms. The better performance of
specidised dairy farms can partly be explained by the nature of the dairy cow asa
ruminant, where fertility- building forage legumes can be fully utilised, whereasin a
mixed farming or arable Stuation, fertility hasto be built up to support the cash crops
in the rotation.

Increases in fixed cogts on some farms can partly be attributed to increases in wage
costs, which were dso identified in previous studies (see 2.1.7). The data on Labour
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Units were regarded as less reliable, because they were based on the farmers
recollection, rather than records of the farm labour. Some farmers expressed the view

that labour had increased but others reported to have less work since the farm was
converted.

Fig. 43 Reativegross margin in comparison to proportion of dairy in the
output
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For the mgority of farms, the NFI figures per hectare also returned to pre-converson
levelsin Year 3 but, in some cases, increasesin fixed costs were greater than
increases in gross margin; faling NF figures were the result. As argued above, not dll
changes in fixed costs can be attributed to the conversion and caution is therefore
advisable when interpreting the average results of the income devel opment.

The calculated costs of conversion, of gpproximately £ 50 per ha, for the first two or
three years of conversion (in terms of lost NFI compared to conventional
development), are lower than those previoudy calculated (Lampkin, 1994), where
cogts of conversion of speciaist dairy farms were estimated to be in the range of about
£100 per ha per year for afive-year period. Whether or not with access to premium
prices, the increased performance of the farmsin Year 4 would have led to levels
smilar to conventiona farms (and therefore no further costs of conversion) can not be
determined, as the conventional data for those years are not yet available.
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4.5 Conclusions

Reductions in stocking rate can mainly be attributed to reduced concentrate feeding
and subsequently higher forage demand.

Rapid conversion led to feed shortages and associated problems.

Gross margin per dairy cow and litrein the third year of the study were higher than
the nationa average for the UK.

The whole farm gross margin increased steadily over the study period and
demondtrated the cost saving potentia of organic management, by reducing inputs
such asfertiliser.

After aninitid converson period some farms showed income levels Smilar to
conventiond farmsin the third year of converson, without accessto premium
prices.

Premium pricesin Year 4 helped to improve performance.

Contrary to widespread opinion that organic farming is only suitable for mixed
farms, the pecidist dairy farms gppeared to adjust better to the organic
management, especialy where a staged conversion was chosen.

Mixed and arable farms, depending on the condition of the farm, were more likely
to have income losses than specidist dairy farms, dthough the income Sitution for
those farms might have been more affected by the CAP Reforms than the dairy
farms.

Management intensity before converson islikdly to influence performance during
the conversion period, but these effects could not be clearly isolated in the smdl
sample of farms.

The conversion period led to conversion costs of about £50 per hectare per year in
the three years of conversion, but the variation between the farms was significant.

Access to a premium for the milk was, by and large, not avalable in the firgt three
years of the conversion, and was therefore not a means by which to finance the
conversion process, however, quota leasing and the sae of breeding livestock had
aroleto play.

Farms that followed single step conversion gppear to have suffered more lossesin
income but the conversion drategy did not have any financid implications for the
whole study period.
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