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Over the past few months we have received a number of requests for information on the requirements for comprehensive inventories of vascular plants. These requests have come from field botanists, government agencies and other organizations. Our standard response to these requests has been the following list of considerations which may be of general interest, but the main reason for reproducing them here is to solicit additional ideas. An improved list of requirements and acknowledgements will be made available at a later date. Here "inventories" refers to baseline floristic information including composition of plant communities and the species present within a specified area. Such information provides a framework for subsequent monitoring, management and stewardship as well the data necessary for evaluation of composition and representivity for protection. 

Impact

An understanding of why the survey is being done and its potential impact is very important. There are often specific questions but overall and future impact should not be overlooked. It seems remarkable but the fact is that people doing botanical surveys sometimes do not really understand why they are doing them, and this leads to difficulties in both methodology and interpretation. 

Expertise

Substantial knowledge of plant classification, plant morphology and identification procedures and plant collecting and herbarium procedures is required to conduct adequate botanical inventories. A good knowledge of the other workers in the field and of the relevant literature is desirable. With prior arrangement, experts in herbaria are often willing to determine specimens in exchange for a labeled collection that can deposited in the expert's home institution. Such collections should have standard labels and be unmounted (to facilitate evaluation of distinctive features, - too often specimens are mounted with only the upper leaf surface visible and the lower surface covered with glue making the evaluation of microscopic characteristics of the undersurface very difficult). Herbarium curators at universities and museums can provide guidance in appropriate methods of collecting and labelling and they often have a knowledge of experts as a result of loaning their specimens. 

People generally cannot find what they do not know, and even when they collect everything they see, there will be a lot that is missed as a consequence of not knowing what to look for. Thus botanical experience on the landscape is extremely beneficial. However, an equally important ability is to understand the limitations of the expertise available. With regard to issues such as species at risk and the use of floristic quality indices as landscape evaluation tools, accuracy and completeness of botanical surveys has become especially critical. 

Funding support

Inventory is a complex and time-consuming task that requires adequate funding. Too often a client requires an inventory but pays so little that all that is possible is a compilation of fragmentary existing data. Insufficient funding may also limit available expertise. 

Background

It is important to begin an inventory with a thorough basis of the existing information. This often means library and computer searches and contacting a number of people. 

Adjustment of methods

Methods may be adjusted to the question or the area or to other aspects. For example, the "is it present" question can be answered by creation of species lists, but the "what is the trend" question may require both counting or establishment of permanent quadrats that are sometimes advantageously set out during an initial inventory so as to provide data as soon as possible. As another example, recording during random walk may be suitable for a small area whereas permanently marked transects set out to cover conspicuous zonations may be more appropriate for larger areas. 

Coverage by season

Since flowers and fruits are often necessary to identify plants, and these are available at different times during the season for different species, visits at several time are often necessary to gather identifiable material. Some plants, such as the spring ephemerals in eastern North American deciduous forests (e.g. Erythronium americanum) can be dominant but have completely disappeared above ground after midsummer. Spring, fall and summer visits to each habitat type are usually a minimal requirement for a reliable inventory. 

Coverage over a period of years

Some species appear only during wet years. This phenomenon is most prevalent in dry habitats, but it is by no means confined to deserts and scrublands. Euphorbia commutata of eastern North American alvars appears only in wet years. Other species such as those in a submerged seedbank waiting for exposure may only appear in very dry years at irregular intervals when water levels are at an unusually low level. 

All within a group of plants

It is desirable to be as complete as possible. At the very least a major group, such as all vascular plants should be included in a survey. In some cases difficult subgroups such as grasses or sedges, which are extremely useful indicators, are omitted. Expertise should be sufficient to include these groups or additional expertise should be sought. 

All habitats

All kinds of wetlands including fens, bogs, marshes, swamps within a study area should be surveyed. Open water is often neglected or overlooked due to difficulty of access or because the submerged plants are inconspicuous. It is a variable habitat that can be alkaline to acid and differs in floristic composition in relation to amounts of wave action, flow rate, water transparency, etc. Variability in open water leads to relatively high biodiversity and significant species (locally rare, at risk, etc.) may also be present. Cliff faces are also sometimes neglected (due to difficulty of access!) but are also very important. Binoculars may be useful for surveying this special habitat. 

All vegetation types

Consideration should be given to sampling all identified vegetation types within a study area. 

All factors

Microclimate (exposure such as both cool, moist north-facing slopes and warm, dry south-facing slopes), soil or substrate (acid or alkaline rocks), ecological aspects (areas of grazing versus non-grazing), historical aspects (such as villages of indigenous people where cultivated or selected native germplasm persists), areas recently disturbed for example by fire (where a seedbank has been released) are among the considerations in this category. 

Voucher specimens

Collection of specimens to document important records is a very good idea. The extent of collection depends on what is already available and whether an institutional collection will accept the specimens. Rare species should not be collected or only parts collected (which can be supplemented by photographs). Such specimens of legally protected and rare plants may be essential under certain circumstances (litigation for example). 

Procedures for collection, care and submission of botanical specimens for identification are available: (http://res2.agr.gc.ca/ecorc/dao/dao11_e.htm - see also Saville 1962, Brayshaw 1996, Metsger & Byers 1999, etc.) 

Local help

To the extent possible experts on the local terrain (guides) and experts on the local flora should be contacted and invited to assist either formally with payment or informally depending on circumstances. Local experts may be just as valuable as scientific experts. 

Expectation list

It is very useful to prepare a list of at least the significant species that could occur in the area, based on comparison with other more well known areas within the region. This allows for the development of specific search images and specific search behavior, and it increases the likelihood of significant discoveries. 

Contents

Among the very important items to be included in an inventory report are the methods (recording, identification as well as a precise definition of the area), goals or purpose of the inventory work, context (an evaluation of the inventory results in a regional context at least), limitations (including reference to areas not adequately surveyed, times when visits should have been made but were not, unusual conditions affecting floral display such as drought, and any related considerations that will help to provide a basis for the next inventory), and threats (potential and actual threats to perpetuation of plants and plant communities including pollution, development, overuse, competition with invasive aliens, etc.). For more information on content see the web; for example http://www.landtrustalliance.bc.ca/public/appendices2.pdf 
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