(Addenda 
to Annex I) 

Changes in the RECIPE Work programs 

Suggestions resulting from discussions in Aberdeen

(11-17 March 2003)
Version 1.0 checked by: Buttler, Siegenthaler,  Rosselli, Epron, Gilbert, Bortoluzzi, ….

Version 2.0 checked by Buttler,…

Version 2.1 checked by Chapman

1. Conceptual framework for RECIPE

The various approaches of peatland management can be summarized in aims such as: 

· conservation: of undisturbed bogs, peat extraction not compatible, 

· restoration: of typical bogs from more or less disturbed bog relicts; a form of limited peat extraction may be useful, but no sustainable peat extraction possible, 

· rehabilitation: maintenance, thanks to appropriate peat extraction, of transitional bog habitats, i.e. those with a high biodiversity and also carbon sequestrating properties but with a strong successional dynamic making them ephemeral if not actively managed; optimal conditions are at hand for the reconciliation of peat extracting economy and biodiversity management in already disturbed peatlands,

· conversion: of ancient peatland areas into extensively used areas such as buffer strips ensuring a vital habitat to numerous rare or endangered species.

For benefits in the domains of archive values, biodiversity, peat extraction, rural tourism and economy, agriculture and forestry and global climate, see the attached PowerPoint slides (update of table on page 5 of the Annex 1).

In RECIPE we are dealing mainly with rehabilitation, partly with restoration.
2. Target sites 

Workprogram 1

· Sites are leftover surfaces that undergo secondary vegetation succession. They should reflect representative situations in cutover bogs of the selected region.

· Sites may have been abandoned since 10-50 years approximately, but more important is the presence of recovering vegetation over formerly bare peat indicating the final phase of exploitation. New peat should not exceed 40 cm.

· Gradients we are looking for:

· latitudinal/climate gradient from sub-polar to warm temperate and from maritime to continental conditions (comparison among countries),
· anthropic gradient
 from slightly to heavily affected by human activities (within country comparison); this gradient is related to the next one,
· minerotrophy gradient

, with vegetation tending from fen to more ombrotrophic characteristics (within country comparison); thus, peat depth is no longer a constraint,
· time gradient including vegetation re-establishment (percentage cover of the bare peat, and vegetation type) and recovery of the functionality of the ecosystem (within country comparison), ranging from an accumulation of about 0 to 40 cm of newly formed peat.
·  A site is supposed to have homogeneous hydrological 
 
and 
soil conditions 
suitable for Sphagnum growth and present a patchy tree less vegetation with distinct surfaces (> 1 m2) of keystone species:

· at least a Sphagnum species: ideally S. fallax, otherwise S. magellanicum,
· at least a Grass or a Sedge: ideally C. rostrata, Eriophorum vaginatum,  Eriophorum angustifolium, Molinia coerulea, Trichophorum cespitosum.
· possibly another moss: ideally Polytrichum strictum.
· Within each site, the various vegetation patches of keystone species constitute the plots, which are replicated 3 times for each keystone species.

· In more advanced stages of succession, the patchy structure may not occur and only one type of plots with Sphagnum and other accompanying species may be sampled in triplicates. The mentioned keystone species may occur in association.

· Sampling of plots has to follow a random stratified (patches of keystone species) strategy. A site should present a sufficient large surface in order to host the adequate number of plots of about 2x2 m for measurements, including the walking boards.

· Whenever it is possible, a nearby pristine reference could also constitute a site


.

Workprograms 2 and 3

· A relatively large surface, which has been cut (can be a bare surface) and where there are some facilities to dig trenches
. 
· In year one, we will have to make ground-water measurements weekly, in order to precise the trench geometry. Nevertheless, target sites should have a median water table at approx. 70 cm with the highest level at 50 cm (this might be difficult to find, therefore an experimental alternative is proposed, see below). 
· The exact geometry of the trenches needs to be defined later. We expect to dig out 3 trenches 

of about 4 m wide and 8 to 10 m long for a maximum depth of about 1 m. 
· Some thoughts have to be made about run-off, contamination, spatiality, etc

.
· The slope has to face the sun (to minimise shading effects).
3. Assumptions and hypotheses to be tested within RECIPE 
(Part of them are overlapping in the different sections)

What we already know

· A high ground water table is a major requirement for successful rehabilitation and carbon sequestration function.
· Peat physico-chemical properties
 are conditioning the rehabilitation
.

· The litter quality and exudates are influencing, through its decomposability, the microbial processes.

· More vascular species richness is achieved in minerotrophic situations as compared to ombrotrophic situations
. 
· CH4 and CO2 have different impacts on climate change and must be differentiated

. x
.
· Different taxonomic groups 
are correlated to different environmental gradients and play different roles in the ecosystem 

.
Assumptions
· A carbon sink is a positive process for peatland ecosystem sustainability


.
· The recovery of vegetation 
and its biomass production
 are the main prerequisites for carbon sequestration at the ecosystem level.
· Minerotrophic gradients are associated to “fen to ombrotrophic” gradients

· “Fen-type” is implicitly associated to stronger exploitation stages
 in which more peat thickness has been removed, “ombrotrophic-type” to incomplete exploitation leaving more peat thickness.
Hypotheses related to the latitudinal/climate gradient

· The climate setting is a major driving force for the rehabilitation and carbon dynamics (sequestration and decomposition functions) in cutover surfaces:  high rainfalls and/or high air humidity during the growing season can compensate for a low water table. High summer temperatures in combination with low rainfalls and/or low air humidity, as expected in more continental regions, have the most negative effect on this process.
· Temperatures and ET (evapo-transpiration) may play an essential role in the evolution of the microbial communities and their functional diversity and associated processes
.

· In oceanic or polluted conditions, other processes may be important in anoxic conditions (e.g. sulphate-reduction) and proportionally out-compete methanogenesis.

· All other things being equal, climate will influence the patterns of plant and microbial community succession and through them climate will determine C dynamics

.

Hypotheses related to minerotrophy and nutrient gradients
 


· High atmospheric loads in nitrogen, phosphorus and/or potassium, when none is limiting, prevent successful carbon sequestration

.


· High soil minerotrophy is able to increase plant production, including that of mosses, without concomitant increases in carbon sequestration because the minerotrophic gradient affects differentially the aerobic and anaerobic C-mineralization.

· The minerotrophic gradient may affect the diagenesis of organic material either directly through the litter quality or litter composition, or via the microbial communities’ activity
. (see MSc thesis, Andy Siegenthaler). 
· The vertical distribution of nutrients depends on the vegetation: while mosses retranslocate 
nutrients from a few cm below the surface, vascular plants stimulate its availability in deeper parts through exudation which enhances microbial decomposition of organic matter.
Hypotheses related to time gradient


· Different successionnal phases correspond to different microbial community structures

.

· All other things being equal, more plant and microbial diversity is achieved with succession.


· In an early succesional stage
, the microbial activity and nutrient availability is poor because of lack of fresh and easily decomposable OM (idea: plants are stimulating the microbes
, what was easily decomposable in the catotelm peat has already gone

).

· With increasing vegetation recovery, the CO2 release from the old peat is decreasing (idea: there is a threshold, the vegetation stimulates the microbial activity of old peat at the beginning
, but may be down regulated later
).
Hypotheses related to gas exchanges in relation to keystone plant species and vegetation succession
· Different keystone species differ in their ability to sequester carbon at ecosystem level: Sphagnum > Polytrichum > Sedges > Grasses
.

· Horizontal heterogeneity in vascular plants engenders also spatial heterogeneity in carbon sequestration
. 
· Carbon sequestration at the ecosystem level is inversely related to microbial functional diversity

.

· The stability of carbon sequestration functions over the year is increased with more complex plant species assemblage and microtopography.
· There is a trade-off between CO2 and CH4 net production, the relative magnitude of which is correlated to the vegetation
.
Hypotheses related to microbial community structure 

· Higher diversity in plant communities is related to higher microbial diversity.

· At plant population level, this effect on microbial community structure diversity is: Grasses > Sedges > Polytrichum > Sphagnum.

· Horizontal heterogeneity in vascular plants engenders also spatial heterogeneity in microbial diversity.

· The vertical distribution of microbial diversity is dependant on the plants

· Mosses have a more limited influence towards depth as compared to vascular plants.
· Different successional stages, hydrology and minerotrophy correspond to different degrees of heterotrophicity, or ratios of auto/heterotrophy 

. This relates mainly to the surface where a significant fraction of the microbial community may be autotrophic, e.g. blue-green algae, etc
.
Hypotheses related to microbial functional diversity

· The ratio methanogenics/methanotrophs  as well as the ratio evolved CH4/evolved CO2 are good indicators of the rehabilitation status or potential and carbon sink at ecosystem level
. (see Andy’s comment)
· Depending on the peat quality, the keystone plant species and the hydrology, the microbial functional diversity shows a strong vertical gradient or heterogeneity.

Hypotheses related to peat soils and organic matter

· Contribution of specific litters is a key factor in carbon cycling: Input of mixed litter (mosses and vascular plants) will increase the decomposition rate of fresh organic matter, the carbon turnover, and consequently the gas exchanges, and triggers the microbial functional diversity (idea: better target monospecific or species poor plant communities
).

· The physical properties of the peat (e.g. texture and structure) are conditioning the microbial functional diversity and thus the gas exchanges
 (idea: aerated microsites remain even in newly water-saturated layers, memory of former state within the peat

).

· The chemical composition of soil organic matter determines the gas exchanges: formerly exposed and degraded peat (amorphous compounds, bacterial mucilage) acts as a carbon source more than the recovered vegetation and this signature lasts long after the rehabilitation
 (idea: memory of former state within the peat, after peat extraction the peat should not be exposed and vegetation should be re-established as quickly as possible).
Hypotheses related to water table depth

· The depth of the water table can be optimized to encourage the growth of specific keystone species.

· The depth of the water table has a major influence on carbon sequestration – a shallower water table promotes greater C sequestration and vice versa.

· The depth and fluctuations of water table have  a major influence on spatial distribution of microbial communities and functional diversity on the peat profile


Hypotheses related to bioindication

· Different taxonomic groups are 
correlated with different environmental gradients
.

· The key processes of C cycling, can be inferred from the structure of plant, testate amoebae, or bacteria communities, or from the general structure of microbial communities.
· The restoration of the main functions of peatlands, such as C sequestration can be assessed by an observation of one or more taxonomic groups

.

Note: hypotheses are meant to be tested; therefore, ask yourself if we have the right protocols to test them or if any changes have to be made for that. Are there other hypotheses that we should consider
? 
4. Workprogram 1: field setting

· Start in year 1 (2003), measure over 2(-3) seasons are necessary

· Expected number of sites per country, possibly in the same bog for practical reasons: ideally, in combination, 2 situations for minerotrophy gradient, 2-3 situations for time gradient
, 2 situations for vegetation type (comprising possible patches of keystone species, see below). Not all the situations may be found in each country. A reasonable number of sites, taking into account the necessity of making three replicates, would be 5 (which gives 15 plots). Where the vegetation is patchy, the number of plots might be multiplied by the number of considered keystone species.

· Excavated cores sliced in (zero level is the top of capitulum of mosses or the surface of bare peat!): litter above ground (>0 cm), living parts of vascular plants (+5-0 cm), peat/moss (0-5 cm, 5-10 cm; 5 cm a few centimetre above the interface with the old catotelm peat, 5 cm a few centimetre underneath this interface). In all cases, a 5 cm sample has to be taken at 50 cm depth (thus, 3 samples at least are at the same depth in all cores; we will make a drawing
). This make between 3 and 7 samples per core (plot). If 15 plots are considered (see above) and a mean number of 5 samples per core are taken, it brings the total number of samples to 75, multiplied by the number of considered keystone species if this occurs (see above), but for certain analyses, people don’t want to use the 3 replicates (division by  3
).
· Cores should be excavated as soon as the vegetation (vascular) starts to grow.
To be agreed upon soon by protocol leaders:

· The vegetation (vascular plants, mosses and lichens) will be recorded at the plot scale with a frame of 1x1 m centred on the gas collar, with a frequency measure (presence/absence on 100 x 1dm cells). The full list of species will also be recorded.
· Piezometers: three per site, weekly measurements 
during the vegetation period (zero level is the top of capitulum of mosses or the surface of bare peat!). Important note
: Sphagnum grows, so you need to record the height difference between the top of the mosses and the top of the tube each time you measure the water table depth. As the moss carpet is never flat it is best to take 4 measurements at the cardinal points (mark these along the tubes). This will allow us to have measurements relative to the moss surface as well as to a given peat level (e.g. for analyses done on the cores). Ultimately we will want to measure the average, median, 25%, 50%, 75% water levels.
· Net primary production: by Harry, Mika, Estelle, Andy, Alexander
· Respiration and photosynthesis: diameter of collar is 30 cm (?), height of collar above ground, height of closed chamber, temperature control? Mika, Estelle, Daniel E, Andy, Alexander

· Pore water chemistry and methane emission
: GC, peepers, micrometric scale gas measurements;  P. Steinmann, Daniel E., A.-J. Francez, Andy. 
· Labelling with 15N and/or 13C: Andy, D. Epron, P. Steinmann, André-Jean, Andreas
.
· Microbial biomass and potential C activities on the peat profile 

It is now to the protocol leaders to complete in more details the procedure and give guidelines to others (sub-sampling, timing, number of samples, adequate and non ambiguous labelling of samples, storing of samples, variables to consider, shipping, reducing the number of samples when required by working labour, etc.). Data base on the WEB?
Andy here: We could start doing this using Swiki which is called a CoWeb, short for Collaborative Web-site, the homepage is: http://minnow.cc.gatech.edu/swiki - the collaborative websites can be password-protected. Ask also Philippe Steinmann who has just started one for the peepers!
I agree. We absolutely need a standard protocol for all measurements that will provide data to be shared among partners and also guidelines for the format of data files. It is crucial for a project like this that all partners agree to collect the data needed, even if it does not apply to their own study. The whole point of EU projects is the have multiple sites and to compare the results obtained using common methodology. This in fact is more important than to be at the absolute state of the art of any given field (although we all are of course
). 
5. Workprogram 2: field setting

· Start in year 2 (2004), check out the median, max., min. ground water level (using oxidation of a metal stick or discolouring of a PVC non-white stick
) during season 2003 and preparation of trench in autumn 2003.

· In each country, the target species will be the ones considered in Workprogram 1.
· Experimental design: 3 level of water x 3 keystone species + control bare peat x 6 replicates
 = 72 cores; only 36 cores will be used in year 2, the other 36 cores will be reserved for year 3 if it is shown that two years are necessary 


· The peat used to fill the pots is taken nearby the ditch, as deep homogenous and undisturbed catotelm peat (at least 30 cm deeper than the exposed bare peat
). The sampler will be provided (see Buttler, A., Grosvernier, P. & Matthey, Y., 1998 A new sampler for extracting undisturbed surface peat cores for growth pot experiment. The New Phytologist, 140: 355-360).
· PVC experimental tubes: 13.3 cm of diameter (or else if agreed), but this will determine the size of the corer, which cannot be much larger for practical reasons, and 30 cm long, closed at the lower part, perforated with 0.5 cm diam. holes every 2.5 cm on ten slightly displaced rows
 (quincunxes

).
· Water level 1: surface of the pot 10cm above the median water level; water level 3: surface of the pot 30 cm above the maximal water level and at 70 cm above the median
; Water level 2: at intermediate distance.
· Ground water level in the pots has to be recorded weekly (derived from the level of open water within the ditch and the relative height position of the pots)
· 
· Density of plants: mosses as 5 cm thick natural carpets, vascular plants as isolated clones planted according to natural density (this means more than one plant per pot, more indications will follow later). 

· Final harvest at end of the growing season, before leaves of vascular plants start to turn yellow: excavated cores sliced in (zero level is top of surface of bare peat).
· Vascular plants: aboveground living parts, belowground living parts, peat 0-5, 10-15, 25-30.

· Mosses: yearly growths (about 0-5cm), lower parts of moss carpet (5 cm above old peat), peat 0-5, 10-15, 25-30. This make at the maximum 5 samples per core (for the whole experiment: 5 x 36 = 180 samples). For certain analyses, people don’t want to use the 3 replicates (division by  3). 
· The tubes filled with the peat should already be placed in the trench to allow a hydrochemical equilibrium to establish (there is a gradient in the peat quality between top and bottom of the trench!)
To be agreed upon by protocol leaders:

· Gas exchange: the same closed chamber as in Workprogram 1, with an adaptator to fit on the smaller tubes.
· Growth biometry over the season: Andy, Estelle.
· Net primary production: by Harry, Mika, Estelle, Andy, Alexander
· Respiration and photosynthesis: size and height of collar, height of closed chamber, temperature control? Mika, Estelle, Daniel E, Andy, Alexander
· Pore water chemistry and methane emission: GC, peepers, micrometric scale gas measurements;  P. Steinmann, Daniel E., A.-J. Francez, Andy.
· Labelling with 15N and/or 13C: Andy, D. Epron, P. Steinmann, André-Jean, Andreas.
· Microbial biomass and potential C activities on the peat profile

It is now to the protocol leaders to complete in more details the procedure and give guidelines to others (sub-sampling, timing, number of samples, adequate and non ambiguous labelling of samples, storing of samples, variables to consider, shipping, reducing the number of samples when required by working labour, etc.). Data base on the WEB?
6 Workprogram 3: field setting

· Start in year 2 (2004), preparation as Workprogram 2.
· In each country litter from the same species as in Workprogram 2.
· Experimental design: 3 level of water x 3 litter of keystone species + control bare peat x 6 replicates
 = 72 cores; only 36 cores will be used in year 2, the other 36 cores will be reserved for year 3 if it is shown that two years are necessary. We could spare 9 (or 18 for two years) control pots since they can be common between Workprograms 2 and 3.
· PVC pots, peat filling, water levels: as in Workprogram 2.
· Litter container: PVC rings fitting in the tubes where a 5 cm space is left by the peat, closed at both end with a polyester mesh (25 µm mesh polyester litterbags



). -

· Final harvest at end of the growing season, before leaves of vascular plants start to turn yellow (why not leave them over –winter for exactly one year, cf. Importance of the winter-respiration, retrieval in May; because making a balance between production and decomposition, we could even imagine to place them in autumn ’03 and retrieve them in spring ‘05
): excavated cores sliced in (zero level is top of bare peat!): remaining litter above ground (>0 cm), peat (0-5 cm, 5-10 cm; 15-20; 25-30). This make at he maximum 5 samples per core (for the whole experiment: 5 x 36 = 180 samples). For certain analyses, people don’t want to use the 3 replicates (division by 3).
To be agreed upon by protocol leaders:

· Litter of above and below ground parts? Use of belowground material could be a very nice experiment that we could do for one of the vascular plant! I would be interested in that!
· How much litter per tube

? Andy suggests (13 cm x 2.5 cm height equivalent to 5 g dry wt and about 25 g fresh wt

· Which enrichment (99 per mille)?
· Drying temperature of litter? 


· What about a bioleaching procedure to differentiate between the leaching of solubles and the actual decomposition? This would mean having on extra set of sample to analyse before bioleaching is done, one other set to analyse after this procedure, and then as many samples as needed
.
· Also what about having one set of litterbags to be sampled after one growing season, another one after a full year and perhaps a third one after the longest possible time period. This multiplies the number of samples and perhaps would not be worth it. Still I throw this in for discussion

.
It is now to the protocol leaders to complete in more details the procedure and give guidelines to others (sub-sampling, timing, number of samples, adequate and non ambiguous labelling of samples, storing of samples, variables to consider, shipping, reducing the number of samples when required by working labour, etc.). Data base on the WEB?

7. Alternative for the experiment (Worprograms 2 and 3)

Major drawbacks of the field experiment as described above:

· It might be difficult to find the desired groundwater dynamics in the sites (target sites should have a median water table at approx. 70 cm with the highest level at 50 cm; water level 1: surface of the pot 10cm above the median water level; water level 3: surface of the pot 30 cm above the maximal water level and at 70 cm above the median; Water level 2: at intermediate distance)
I suggest the following solution to overcome this potential problem. Why would we not raise the soil level by using the excavated peat from the ditch and holding it in place with a plywood frame
?
· The groundwater will fluctuate, with undesired events such as floods.

· Trenches have to be quite large to allow placing (dig holes) the 2x36 pots.

· Since pots are perforated, there will be a sort of pollution of the peat by the ground water and this might occur as an uncontrolled factor, possibly along the hydrological gradient.

· The remote field site doesn’t allow making the necessary check-up on a regular (daily) base
 (for example sprinkling water on the plants to prevent dying out during hot days
). 
· If we spare 36 pots for a possible second year, we still don’t know what surprises the winter will give (plants destroyed in ice blocks, surface soil removal and root rupture by freezing
).

· An enclosure will have to be built (danger from deer, bird droppings, unexpected or unwanted visitors).

Alternative: 

· Set the experiment in more controlled conditions: as close as possible of the lab, in a glasshouse or outdoors
.

· The occupied surface would be much smaller than in trenches, where, because of peat coring, enough space has to be set between pots.

· The water levels could be fixed constant by either a simple tube connected to a reservoir-bottle set at the desired water level, or else, more sophisticated, connected to a Boyle-Mariotte system, which allows for a water reserve with constant head (see below paper by Buttler et al 1998, pictures and drawing
).

· Water level treatment could be, if pots are 45 cm in length, W1: -7cm; W2: -17 cm; W3: -35 cm under the surface of the peat.

· The glasshouse would have the advantage of preventing rain and thus overfilling of the pots, which doesn’t occur in the field because of lateral drainage (outdoors, a roof could be built).

· The pots could be built as lysimeters, with an outlet for waterhead regulation and possibly water sampling (see drawing
).

· The experiment could more easily overcome the winter and the growth and decomposition period/conditions would be better and processes accelerated, which is highly desirable (we could therefore cancel the second batch of 36 pots, or try this only in one experiment
).

· In any case, the pots have to be insulated to prevent overheating of the peat column. This could be achieved either by enclosing the pots in insulation boxes, or by spiralling a tubing along the pots with cooling water
, or both, or else (fitting the pots in a insulating peat bed might not be a good idea, since it would not allow further maintenance of the tubing). 

· In: Buttler, A., Grosvernier, Ph. & Matthey, Y., 1998 Development of Sphagnum fallax diaspores on bare peat with implications for the restoration of cut-over bogs. J. Applied Ecology 35: 800-810 we used: pots filled with peat sampled with a special designed sampler (see Buttler et al. mentioned under # 5), Boyle-Mariotte bottles for water reservoir with constant head in pots, trolleys for randomisation, an insulating coat for preventing the peat to warm up (but this might not be enough when the decomposition processes within the peat are a central theme).

Searching for compromise and optimisation

:

· Doing the same experiment in the glasshouse in four countries doesn’t make sense
.
 Doing it outdoors
 
could 
make sense, since it would allow for the climate gradient (in any case, the peat won’t be the same and thus it will contribute to some sorts of country effect
).

· Discarding the realistic field conditions (but are they really in the experiment?) might be sad and keep us away from end users’ problems.

· Shouldn’t we split the experimental risk and opt for: 1 greenhouse experiment
 where this is most feasible (very artificial, but processes accelerated and best control), 1 field experiment with boxes where there is access to running water (in situ with respect to climate, good control) and 1 field experiment with trenches where there is a suitable site with respect to hydrodynamics (closest to real conditions, low control

)?

In any case:

· Set the experiment (filling the pots, putting the plants) this year, in early autumn. This will allow the system to equilibrate and the plants to settle. The year 2 (2003) must be the year of measurements, but measurement could possibly start in year 1 for tests.

· Thus, clones of vascular plants and moss carpets have to be sampled early enough. Vascular plants could be sampled this spring and grown temporarily in a greenhouse in small pots, which would facilitate their transplantation, and mosses should be collected after this year growth period, in autumn
. 

Required information from:

· A. Buttler: for Workprogram 2-3, give the inner diameter of the PVC tubes you can obtain in your country (between 13 and 15 cm), so that we can build the corer for you.

· D. Epron: for Workprogram 1, can you obtain transparent Perspex tubes for field gas measurements of inner diameter of 30 cm? The chamber would fit on these collars and an adapter would be built in order to fit the chamber on the experimental tubes of 13-15 cm.

· If a smaller chamber can be built for the experimental pots, it would have the advantage of reducing the required surface of experimental units.
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Growth experiment with three microclimates, five peat types and two water levels in: Buttler, A., Grosvernier, Ph. & Matthey, Y., 1998 Development of Sphagnum fallax diaspores on bare peat with implications for the restoration of cut-over bogs. J. Applied Ecology 35: 800-810.

Pots filled with peat sampled with a special designed sampler (see Buttler et al. mentioned under # 5), Boyle-Mariotte bottles for water reservoir with constant head in the pots, trolleys for randomisation, insulating coat for preventing the peat to get too warm.

Nitrogen fertilisation experiment with four N levels and three water levels in : Williams, B.L., Buttler, A., Grosvernier, Ph., Francez, A-J., Gilbert, D., Ilomets, M., Jauhiainen, J., Matthey, Y., Silcock, D. J., Vasander, H., 1999 The fate of NH4NO3 added to Sphagnum magellanicum carpets at five European mire sites. Biogeochemistry 45: 73-93.
Same principle as before.

Complementary unpublished experiment

Trenches cut in the peat for growth experiments (unpublished)

�PAGE \# "'PAGE : '#'�'"  ��


�PAGE \# "'PAGE: '#'�'"  �Page: 2���This relates to the intensity of peat cutting, which may result in exposing fen-type peat as well as exposing the bog surface to ground-water influence.


�PAGE \# "'PAGE: '#'�'"  �Page: 2���In the Description of Work we speak about ‘ombrotrophy’ but here we recognise that some previously ombrotrophic bogs may have cut so as to give fen-like conditions and that these may be included in the among the target sites


�PAGE \# "'PAGE : '#'�'"  �� That is the situation in Baupte. In 1947, the mire was ombrotrophic on a large area with  numerous Ericacea and Vaccinacea species (such as Andromeda polyfolia, Vaccinium oxycoccos, ..) and limited areas of  Sphagnum. Today and as a result of peat extraction, fen-species recolonize abandoned places (Eleocharis palustris, Hydrocotyle vulgaris, Eriophorum angustifolium, Triglochin palustre and so on, corresponding to minerotrophic stages) while ombrotrophic species disappeared.


�PAGE \# "'PAGE: '#'�'"  �� I don’t suppose we are asking all partners to carry out a hydrological study. So The hydrological homogeneity will be inferred from the topography and observations of surface water flow patterns. Right?


�PAGE \# "'PAGE : '#'�'"  �� We have to closely control this maybe with automatic devices ?


�PAGE \# "'PAGE : '#'�'"  �� I think we need to harvest hydrological data. Weekly is maybe too numerous but we have to provide a minimal survey because we affirm that hydrological conditions are fundamental ..... A solution would be to install automatic recorder devices  to avoid too many field trips ?


�PAGE \# "'PAGE: '#'�'"  �� Here it would be possible to check the homogeneity of the site, or at least the studied plots using an soil auger when the plots are being chosen.


�PAGE \# "'PAGE: '#'�'"  �� Ideally this would be an undisturbed part of the same peatland, unless the exploitation has clearly affected the hydrology as could be assessed by looking at the tree cover and rates of tree growth over the last decades (a few tree cores observed in the field should answer this question).


�PAGE \# "'PAGE : '#'�'"  ��  The concept of reference is not always easy to use  in restoration ecology and it is very important to clarify what we mean : reference to species communities, functions in the ecosystem, ecosystem structures and so on.


	 Unless I am mistaken, in our workprogrammes, we refer to i) a process (peat-forming) and  ii) keystone species for bog regeneration, putting forward the following assumption :  Sphagnum and Eriophorum are major species to restore quickly the peat-forming process and  the velocity of this process depends  on peat quality and water table level. 


	If now, we only consider the recovery of the function,  Sphagnum are not necessary and  in this case, we may choose another reference such as Carex-fen. I just mean the reference may changes with the question we ask for, this is the reason why we need to be clear.


�PAGE \# "'PAGE : '#'�'"  ��I think, here, the reference is employed in terms of peat-forming process. In this case, this is necessary for peat properties. Pratically, to find a pristine reference would be difficult, unless to focus on the less undisturbed zone of the same studied site.


�PAGE \# "'PAGE : '#'�'"  �� No problem in Baupte to dig trenches but this peatland is not very interesting for WP 1 because of the strong disturbances. It is not possible to have "undisturbed sites". Eriophorum angustifolium and some Carex are present in different recolonization stages but not in abundance. The main species (Phragmites australis, Typha sp, Eleocharis palustris, ...) characterize minerotrophic influences.


	And here the undisturbed site reference could be i) the state of the mire before the beginning of the exploitation or ii) an unexploited Sphagnum mire not to far from Baupte (there are small Sphagnum mires in the department of Manche).


�PAGE \# "'PAGE: '#'�'"  �Page: 2���This will give the three replicates with a proper statistical design.


�PAGE \# "'PAGE : '#'�'"  ��for replicates ?


�PAGE \# "'PAGE: '#'�'"  �� If lateral contamination from one ditch to the next is likely, we could cut long slits between them in the peat to a depth of about 40cm, using a long knife, and insert a sheet of plastic vertically. This can be recovered at the end, will cause minimal perturbation, and would not be very expensive. 


�PAGE \# "'PAGE : '#'�'"  �� OK Ed ,as it is not too difficult if the peat does not contain big pieces of wood, we could systematically  insert plastic sheets to prevent any lateral contamination, whatever sites.


�PAGE \# "'PAGE : '#'�'"  ��Also related to water table level


�PAGE \# "'PAGE: '#'�'"  �� We would expect significant cross effects between water table depth and physico-chemical properties.


�PAGE \# "'PAGE: '#'�'"  �� Interestingly, I would expect the highest diversity of testate amoebae in the more minerotrophic, or at least mesotrophic Sphagnum species such as floating mats.


�PAGE \# "'PAGE: '#'�'"  �� Here I understand that we are referring to the potential antagonistic effects of peat restoration on global change. C sequestration manly affects CO2, but successful restoration might lead to more CH4 being produced, thus increasing warming.


�PAGE \# "'PAGE : '#'�'"  �� OK Edward. But  from the quantitative point of view, I expect  rehabilitation will be positive in terms of carbon balance, with  a "gain" obtained with C-CO2 sequestration largely higher than the "loss" obtained with increasing C-CH4 emission, despite their differential qualitative  impact on the atmosphere. 


�PAGE \# "'PAGE: '#'�'"  ��I agree with André-Jean, but this could in fact be an additional hypothesis for us, i.e. peatland restoration will feed back negatively on global warming 


�PAGE \# "'PAGE : '#'�'"  �� Different microbial and /or plants ?


�PAGE \# "'PAGE: '#'�'"  �� Added by EM


�PAGE \# "'PAGE : '#'�'"  �� OK to add


�PAGE \# "'PAGE: '#'�'"  �� Would an equilibrium situation not also be? Only if a peatland behaves as a C source is it heading the wrong way. But if our concern is restoration , then indeed only a sink is positive.


�PAGE \# "'PAGE : '#'�'"  ��I agree with Ed and I would complete his comment : a decrease of  C source function could be also consider as  positive compared to a situation without any manipulation and higher C emission. This needs to calculate C balance. Then what is the spatial scale to conclude to a "sink" or a "source" system : the upper regenerating part of the profile induced by manipulation or this new peat + the underlying old peat ? Not sure the balance would be the same.


	 


�PAGE \# "'PAGE : '#'�'"  ��yes, especially true, cause we focus on rehabilitation


�PAGE \# "'PAGE : '#'�'"  �� Micro+ macrophytes ? Sometimes, we observe micro algae (and cyanobacteria) carpets on well wet bare peat . I don't know if there are publications on this kind of recolonization !


�PAGE \# "'PAGE : '#'�'"  ��and what about the other factors ?


�PAGE \# "'PAGE : '#'�'"  ��I think not systematically true, but this could be verified by comparing the peat properties with those of « pristine » reference, when it is possible


�PAGE \# "'PAGE : '#'�'"  �� I would add rainfall. Alternation of  dry and wetter  periods stimulate microbial activity. It could be interesting to characterize microbial-successions during these different short periods, particularly on bare peat.


�PAGE \# "'PAGE: '#'�'"  �Page: 3


���In fact sulphate can reduce methanogenesis by up to 40%.


�PAGE \# "'PAGE: '#'�'"  �� I modified the sentence here. Perhaps we could rephrase this or formalise a general model that applied to all hypotheses sections where we have 1) a set of initial variables, climate, peat type, hydrology, 2) response variables, vegetation, microbial communities, and 3) response processes: C variables.


�PAGE \# "'PAGE : '#'�'"  �� This hypothesis is not included in the first hypothesis ?


�PAGE \# "'PAGE: '#'�'"  ��Yes André-Jean, you are right.


�PAGE \# "'PAGE : '#'�'"  �� Are NPK included in the minerotrophic gradient  ? I ask for that because some authors distinguish the rich-poor nutrient gradient (NPK) from minerotrophic gradient (rich-poor content of Ca, Mg,  high-low alcalinity.


�PAGE \# "'PAGE: '#'�'"  �� Good point, I suggest we change the title to minerotrophic and nutrient gradients


�PAGE \# "'PAGE: '#'�'"  �� By influencing the outcome of competition among plant species or by influencing decomposition, or both.


�PAGE \# "'PAGE : '#'�'"  �� Is this hypothesis suitable in the context of RECIPE ? Are the atmospheric loads  between countries so different ?


�PAGE \# "'PAGE: '#'�'"  �� Good point, indeed our sites are all in low deposition areas, so we are unlikely to see big differences related to that. Climate, peat type, etc. are better candidates.


�PAGE \# "'PAGE : '#'�'"  ��Is this valuable in all cases ? or is it more related to the evolution of the production-decomposition ratio ? Anyway, the atmospheric loads of these elements may be comparable for all studied sites, no ?


�PAGE \# "'PAGE : '#'�'"  �� This refers to "litter and soil effects" ? The decomposition of bog species is low at the bog surface because of poor nutrient content of litter or /and low microbial activity. I remember a little experiment I carried out during my PhD thesis.  I incubated Carex rostrata (a fen species) and Scirpus coespitosus (a raised bog species) litters in fen and bog. The results showed that Scirpus litter was better decayed in fen and Carex decomposition decreased in bog conditions. That's what I (and others) called "litter and soil effects"


�PAGE \# "'PAGE: '#'�'"  �� Not all mosses do, but capillarity also helps. (Andy pointed out that capillarity was included in retranslocation, so ok).


�PAGE \# "'PAGE : '#'�'"  ��This concerns long-term changes (14C datations on selected peat profiles) 


�PAGE \# "'PAGE: '#'�'"  �� Here only as long-term changes, not intra-annual fluctuations.


�PAGE \# "'PAGE : '#'�'"  �� we could also argue that there are different microbial succession phases (=different microbial community structures well identified) during one vegetation  succession phase ? 


�PAGE \# "'PAGE: '#'�'"  �� That is very likely, the problem is that looking into this would mean increasing the number of samples, something we want to avoid. Perhaps it is an option for one site or could be a smaller student’s project (M.Sc. thesis)?


�PAGE \# "'PAGE : '#'�'"  �� Is it corresponding to the Odum-Margaleff  's assumption of  positive correlation between diversity and age of the ecosystem ?  This assumption is not true for all taxonomic groups and only in the case of primary succession.


�PAGE \# "'PAGE: '#'�'"  �� Perhaps we don’need this second hypothesis. The first one is very general. We may not have good reasons to think that microbial diversity could increase or decrease because we do not know enough about microbial communities in peat.


�PAGE \# "'PAGE : '#'�'"  �� What is the time scale to define early succession stage : the response would depend on considering microbes or plants


�PAGE \# "'PAGE : '#'�'"  �� Here, we could also consider the influence of microbes on plant colonization and write : plant colonization depends on how microbes colonize (or not) the surface of cutover peat. 


�PAGE \# "'PAGE : '#'�'"  �� Conversely, in the swiss Jura peat, bacterial biomass is high in the top of the « old » peat, and decreases  in the regenerated litter, but we have already not any idea on microbial activity. 


�PAGE \# "'PAGE: '#'�'"  �� Good idea again, but testing this would require some additional experiments, another good student’s project!


�PAGE \# "'PAGE : '#'�'"  ��at which time scale ? seasonal ? annual ? or more ?


�PAGE \# "'PAGE: '#'�'"  �Page: 4���As new vegetation deepens and comes more remote from the old peat surface and, perhaps, as the old peat becomes further humified.


�PAGE \# "'PAGE : '#'�'"  �� We need here to find an index to express the different C sequestration potentialities. I am not sure we can directly use values of production or productivity.


�PAGE \# "'PAGE: '#'�'"  �� This is Andy’s comment: (this is also why the usage of natural stable-isotopes for tracing gazes or mater with depth is going to be difficult! This without mentioning the delta 13C variability between vascular plants and cryptogams due to the presence or the absence of stomatal conductance (additive effects: Rice 2000) – how could we accurately retrace the vegetation history backward with depth?) – this comment could also be placed elsewhere.


�PAGE \# "'PAGE: '#'�'"  �� I am not sure I understand or agree here. It may depend on the hydrological conditions. In wet conditions, C accumulation is high then low, in dry conditions it is low then high. If the structure of the vegetation becomes more complex, so should the microbial communities.


�PAGE \# "'PAGE : '#'�'"  �� OK Ed. I suggest to replace this sentence by a new one : "Different keystone species differ in their ability to modify microbial communities and activities and the rate of organic matter decomposition"


�PAGE \# "'PAGE: '#'�'"  �� I like that


�PAGE \# "'PAGE: '#'�'"  �� I rephrased this hypothesis to make it fit in the heading.


�PAGE \# "'PAGE: '#'�'"  �Page: 5���This relates mainly to the surface where a significant fraction of the microbial community may be autotrophic, e.g. blue-green algae, etc.


�PAGE \# "'PAGE : '#'�'"  �� This concept refers to functions (autotrophy and heterotrophy), maybe it would be better to consider it as an hypothesis related to microbial functional diversity expressed  by the ratio auto/heterotrophy ?


�PAGE \# "'PAGE: '#'�'"  �� Modified following André-Jean and Andy’s comments.


�PAGE \# "'PAGE: '#'�'"  ��Again Andy’s comment here: Yes, and my worry is that this is not really new; a couple of studies have shown that for minerotrophic-ombrotrophic gradients (e.g. Bridgham 1999)! Regarding the origin of the CH4 production, wouldn’t we need to look at other foregoing processes and compounds (such as organic acids, alcohols, acetate, formiate, H2) along the redox potential other than just methanogenesis and methanotrophy? To me, it seems that methanogenesis will only happen if fermentations have not been complete, and when oxidable organic materials remain!


�PAGE \# "'PAGE : '#'�'"  ��mixed litters may increase the decomposition, but in the same time, in terms of annual ? inputs, vascular plants are more « productive », thus positive balance , C sink ?


�PAGE \# "'PAGE : '#'�'"  ��In this way, respiration analyses done on peat profiles would be very informative.


�PAGE \# "'PAGE : '#'�'"  ��quite agree with this. Microtomogragraphy is useful in this case (for quantitative parameters such as porosity, connectivity…) and is complementary to cryo-SEM analyses. I have some contact to do some preliminary tests


�PAGE \# "'PAGE: '#'�'"  �Page: 5���Based on observations by A.-J. Francez.


�PAGE \# "'PAGE : '#'�'"  ��already suspected in the swiss Jura sites (has to be confirmed)


�PAGE \# "'PAGE: '#'�'"  �Page: 5���Added by SJC


�PAGE \# "'PAGE : '#'�'"  �� Added by AJF


�PAGE \# "'PAGE: '#'�'"  �� I like that, but testing this will mean that we will have to do several studies of spatial heterogeneity with different WTD, again this represents a major effort because for each study many samples are needed. 


�PAGE \# "'PAGE: '#'�'"  �� Added by EM


�PAGE \# "'PAGE : '#'�'"  �� groups of microbes ?


�PAGE \# "'PAGE: '#'�'"  �� I think that somewhere we should state that by taxonomic groups we include any group from prokaryotes to plant, only excluding the larger invertebrates and the vertebrates.


�PAGE \# "'PAGE : '#'�'"  ��…as well as by biochemical indicators of peat organic matter


�PAGE \# "'PAGE : '#'�'"  �� I would add the different ratios about gas exchanges (CH4/CO2) or organic matter quality (lignin or sugars %) to assess the regeneration of peat-forming process.


�PAGE \# "'PAGE: '#'�'"  �� These indicators are not biological indicators in the sense I use it (i.e. species or higher taxonomic groups), so we have biological, physical and chemical indicators.


�PAGE \# "'PAGE : '#'�'"  �� That's enough for me !


�PAGE \# "'PAGE : '#'�'"  ��automn2003/spring 2004 (1st sampling was alredy made (nov.2001 in the 2 Jura sites) & analyses are in course)


�PAGE \# "'PAGE : '#'�'"  ��evaluated by 2-3 different thicknesses of newly formed peat ?


�PAGE \# "'PAGE : '#'�'"  �� I wonder if the brown dead parts of mosses which constitutes young acrotelm would be interesting to study (at least one date sample to characterize this layer) ? Or, do we consider that with Workprogrammes 2 & 3, we will have sufficient results about the fate of young organic matter  ?


�PAGE \# "'PAGE : '#'�'"  �� This is an important question to solve.  I would prefer 3 replicates for the variables. 


�PAGE \# "'PAGE : '#'�'"  �� Or fitting piezometers (one per a site) out with a recorder ?


�PAGE \# "'PAGE: '#'�'"  �� Added by EM


�PAGE \# "'PAGE : '#'�'"  ��do we plan respiration measurements in the peat profile ? It would be interesting to compare that to microbial sugar contents


�PAGE \# "'PAGE: '#'�'"  �� Are these done for all partners by these people? In BERI we had one lab responsible for all water chemistry measurements. 


�PAGE \# "'PAGE : '#'�'"  �� the labelling should consider 15N and 13C together


�PAGE \# "'PAGE : '#'�'"  �� add by AJF.


�PAGE \# "'PAGE: '#'�'"  ��Added by EM


�PAGE \# "'PAGE: '#'�'"  �� The PVC becomes lighter coloured, not darker, so avoid white! We should agree on one of these methodologies. Also the reading of the limit can be tricky so we might need guidelines here too.


�PAGE \# "'PAGE : '#'�'"  ��3 instead of 6, no ?


�PAGE \# "'PAGE : '#'�'"  ��Completely agree. This would be necessary especially for organic matter quality


�PAGE \# "'PAGE: '#'�'"  �� I know this adds work, but should be not consider 7 replicates to allow for some accidental or other losses. This could be very useful when it comes to analyse the data as we will be less likely to have missing values.


�PAGE \# "'PAGE : '#'�'"  ��this would depends on each site charateristics, especially on hydrological gradient


�PAGE \# "'PAGE: '#'�'"  �Page: 7���I think you would need five rows, 5 cm apart, to cover the 30 cm depth


�PAGE \# "'PAGE : '#'�'"  ��a drawing is necessary


�PAGE \# "'PAGE: '#'�'"  �Page: 7���Or, spirals ? (this is not clear ; perhaps a drawing would help)


�PAGE \# "'PAGE: '#'�'"  �Page: 7���Doesn’t quite agree with the afore-mentioned site characteristics (on page 2). 


�PAGE \# "'PAGE : '#'�'"  ��added by AJF


�PAGE \# "'PAGE : '#'�'"  ��3 replicates ?


�PAGE \# "'PAGE : '#'�'"  ��better if the size is revised to 300µm, even if we may expect a loss of matter, e.g. dissolved microbial sugars


�PAGE \# "'PAGE: '#'�'"  �� I agree on with Steve. 25µm would be too selective. I don’t think that we are aiming to determine the relative impact of different organisms on decomposition rates, so it would make no sense to exclude any or to have different mesh sizes. 300µm should minimize loss of material and allow most organisms to get through. The larger ones, mites especially may not be able to get in. 500µm would be large enough for them, but then we increase the likelihood of loosing some material.


�PAGE \# "'PAGE: '#'�'"  �Page: 8���This needs some debate. Such a fine mesh would exclude all but microfauna and even rotifers would struggle to get in. Since we are looking at the microbial loop it doesn’t make sense to exclude them from this part of the study. Alexander suggested we revise this to 300 µm ; any thoughts ?


�PAGE \# "'PAGE : '#'�'"  �� 25µm is too small to consider the microbial loop including groups such as rotifers. 300µm seem to be a good compromise. But littler is firstly decayed by small arthropods which are bigger than 300 µm .....


�PAGE \# "'PAGE: '#'�'"  �� One compromise could be to have one side with a 300µm mesh and the other one with a 1 or 2 mm mesh and we place the litter bags with the 300µm mesh on the underside. Andy also suggests to have cellulose strips in addition as a standard.


�PAGE \# "'PAGE : '#'�'"  ��For organic matter analyses, I would agree with the last suggestion. Also, what about another set to be sampled after a longer time period ?


�PAGE \# "'PAGE: '#'�'"  �� What should determine this is the amount of material needed for the analyses that we want to do. These will include biochemical, but possibly also microbiological analyses. I suggest we go for relatively large bags, this also has the advantage of minimising the effect of loss of matter on the estimate of mass loss. A 5x5cm about 1cm thick bag would be enough. Would this be too large?


�PAGE \# "'PAGE : '#'�'"  �� The amount of litter to be inserted in the bag would depends on the plant (its production, the translocation to roots, etc.). In a previous experiment, I harvested the aerial dead parts of plants in october just before the first snow which flattened stemms, leaves and so on. This gave for a bag measuring 30*25 cm, 25 g of Carex rostrata (dry matter), 30 g of Eriophorum vaginatum. For root litter, it is a little bit more difficult. I considered that the amount of dying roots in a year was equal to the root net production. But this way calculation is approximate.


�PAGE \# "'PAGE : '#'�'"  ��I agree with Edward’s suggestion that to minimise the effect of loss of matter, we should go for large bags. How much ? the final product 


�PAGE \# "'PAGE : '#'�'"  ��less than 60°C would be preferable for organic matter analyses


�PAGE \# "'PAGE: '#'�'"  �Page: 9���I would suggest 60°C though a preferable route would be to freeze-dry the material if this can be done.


�PAGE \# "'PAGE: '#'�'"  �� Added by EM


�PAGE \# "'PAGE: '#'�'"  �� Added by EM


�PAGE \# "'PAGE : '#'�'"  �� I agree with Ed. I have another comment to be discussed. At what time, do we start the experiment ? I suggest at the end of summer or the beginning of autumn (depending on the country). Why that, because the major amount of dead parts of the plants flattens at the surface of the peatland at this  time of the year.


�PAGE \# "'PAGE: '#'�'"  �� Added by EM


�PAGE \# "'PAGE : '#'�'"  ��I think, we don’t need a daily check-up for such climatic conditions 


�PAGE \# "'PAGE: '#'�'"  �� If they were all to die because of heat, this would either mean that we are dealing with an extreme climatic event or that our experimental set up is unrealistic. Andy added If we adapt the plants to the pots and expose them to the field conditions early enough this shouldn’t be a problem


�PAGE \# "'PAGE: '#'�'"  �� For this reason it would be nice to have one extra set of samples (so 7 instead of 6) that we keep as a spare.


�PAGE \# "'PAGE: '#'�'"  ��That was done by the Dutch BERI team. There are clear advantages to this. The time spared can be used to do more work or work that would not be possible otherwise. But it would not be good in sites such as the Jura where the peatlands are at a higher elevation than the institutes and therefore the climate is very different.


�PAGE \# "'PAGE: '#'�'"  �� A constant water table depth would be too artificial. This is never seen in nature. If we go for the bottles I suggest we mimic some fluctuation e.g. by adding water to a level higher than the target and letting it go down by drainage and evaporation over several days.


�PAGE \# "'PAGE: '#'�'"  �� Andy added: To go a bit further with Edward’s thought, I tried different set-ups that would allow us to simulate a natural fluctuation of the water table, in a situation where the water table would be slightly below the water level needed for a mesocosm experiment I see two solutions (excluding electrical equipments) that we could use: 1) an inverted Boyle & Mariotte system, although everything needs to be tight, and 2) a Clepsydre system with floaters that would mechanically change the height of the regulation tube in the Boyle & Mariotte system (complicated but probably more reliable). I just can’t imagine working with a fixed water level (e.g. just think about the bacteria that are obligatory or facultatively anaerobic)!


�PAGE \# "'PAGE: '#'�'"  �� That is one of the advantages of this option of course, and the time spared allows to do these analyses. 


�PAGE \# "'PAGE : '#'�'"  ��yes, for organic matter analyses if possible


�PAGE \# "'PAGE: '#'�'"  �Page: 10���I would prefer the former . Cooling so many cores would be quite complicated ; you would require over 400m tubing for 72 cores.


�PAGE \# "'PAGE : '#'�'"  ��General comment : It would be difficult to change so much the experiements for many reasons : (1) we have to keep the « spirit » of what we proposed in RECIPE project and the EC founding is related to this ; (2) in my opinion, it is more exciting and original to go with field experiments (I agree that we take more risks), the closest to real conditions; (3) In our last meeting in Aberdeen, it seemed to me that we were more or less OK for field experiments with a protocole readjustment, i.e. reducing some parameters (1 peat, 2 contrasting water levels, 2 keystone species…). In parallel to field experiments, we could test some parameters with a very good control by selective greenhouse experiments.


�PAGE \# "'PAGE : '#'�'"  �� I would prefer to maintain the experiment in field site with the ability to simplify the protocol (for instance, only keeping 2 keystones species if the choice of a third is difficult) and keep the idea of experiment in glasshouse or ecotron to test special questions (for instance, to test the hypothesis of positive effect of alternation dry-wet period on microbial activity, to test the influence of water level fluctuations at the interface acro-catotelme, and so on).


�PAGE \# "'PAGE : '#'�'"  ��I agree too !


�PAGE \# "'PAGE: '#'�'"  �Page: 10���I agree here.


�PAGE \# "'PAGE : '#'�'"  ��Is bulding a « railway system », as suggested by Steve, realistic ?


�PAGE \# "'PAGE: '#'�'"  �Page: 10���We could do this – outside but under a glass roof to prevent rain inputs. (We can also have them totally outside but on a ‘railway system’ such that they can be wheeled in if precipitation becomes excessive.) The climate, or rather the temperature, would be similar to the field. Rain inputs, of course, are part of the climate and one could argue that cores should be totally outside.


�PAGE \# "'PAGE: '#'�'"  ��I agree with Steve on that last point and I would rather have a setup that allows drainage above a certain point and that this water be collected.


�PAGE \# "'PAGE : '#'�'"  ��Yes, but we cannot neglect the climate parameter


�PAGE \# "'PAGE: '#'�'"  �Page: 10���I think this is too removed from the field – we cannot reliably make management recommendations about what species/water table to use based upon greenhouse data.


�PAGE \# "'PAGE: '#'�'"  ��Andy wrote: My option (which I prefer to the mesocosm – I will send you an evaluation that I need to finalise!):


1) We use the field experiment and split it in 3 trenches for the replicates to reduce spatial covariance.


2) While building the trenches, we mix (within and among trenches) the peat that is contained in the about 1 m deep profile, this to reduce the asymmetrical dependence of the hydrology with the peat properties. This can be justified by the fact that we will have to mix the peat before inserting it in the tubes, anyway!)


3) As Edward wrote, the run-off problem can easily be solved with little hedges, though we should make it deep enough to avoid sub-surface run-offs as well…If this is still a problem we could use square cases that are either filled or dug to match our requirements in height compared to the water table).





�PAGE \# "'PAGE: '#'�'"  �� Again the whole point of EU project is to take advantage of the continental scale. This means that we need to benefit from the different climates. One could argue that we have this with the observations of the natural regeneration and that the experiments are merely needed to test our understanding of the system derived from these observations, or in our case to test hypotheses based on present knowledge and assumptions. In the case of the Jura again, I don’t see the “outdoor controlled” experiment as viable, unless we find a way to do this at a higher elevation near the institutes. 


To Daniel, Alexandre, and Andy: at one point it may be worth seriously considering building a research station in the Jura mountains that would offer un this capability. In the mean time if we are to follow this idea, we might think of a place where we could do this (it needs to be protected from cows and farmers hostile to peatland conservation).


�PAGE \# "'PAGE: '#'�'"  ��I know this means more work, but it’s just and idea I throw in. If we are to use clones, as we did in BERI, we would have a nice opportunity to exchange plants among sites to test how different ecotypes perform under different climates. 


�PAGE \# "'PAGE: '#'�'"  ��Andy’s comment here: (Not only do I agree with Edward’s comment but think we should use clones exclusively (= splitting some rejects from a tussock, simple) because 1) seedling need to be looked after at the beginning, 2) seedlings are not representative of as a ‘helping-plant’ when this small, 3) seedlings can hardly be standardised in size, weight and number of outcoming rejects => eventually, the use of seedlings will induce too much variability in a setup that is already limited in terms of replicates
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