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Introduction

In order to ensure appropriate and consistent quality of medicinal plant/herbal substances it is necessary to establish good agricultural and collection practice for herbal starting materials (GACP). The concept of Good Manufacturing Practice for the manufacture, processing, packaging and storage of Active Pharmaceutical Ingredients (APIs) also applies to medicinal plants/herbal substances.

In the case of herbal preparations the production and primary processing of the medicinal plant/herbal substance has a direct influence on the quality of the API. Due to the inherent complexity of naturally grown medicinal plants/herbal substances and the limited analytical techniques to characterise constituents solely by chemical or biological means, reproducible quality of starting materials of herbal origin requires an adequate quality assurance system for the collection and/or cultivation, harvest and primary processing.

Collection in wild habitats may present special problems, especially with regard to confusion with similar plants, environmental damage, lack of control and poorly qualified personnel. The following Guideline on good agricultural and collection practice does not fall directly under GMP guidelines in the traditional sense. However, these considerations should be used as a basis for the establishment of such an appropriate quality assurance system.

African Traditional Medicine — Guidelines on good agricultural and collection practices (GACP) for medicinal plants
1
Scope

This African Standard provides guidelines aimed at advising medicinal plant producers and collectors on how to improve the safety, efficacy and quality standards of raw materials used in the production and preparation of herbal medicines.
This standard also aims to encourage and support the sustainable cultivation and collection of medicinal plants of good quality in ways that respect and support the conservation of medicinal plants and the environment in general.
NOTE
Due to the huge diversity of medicinal plant species, the different environments in which they are produced and the different resources available to producers, the way in which GACP is implemented can vary enormously. The objective of the GACP guidelines is therefore to present the key underlying principles that apply to all species, environments and producers. Farmers and collectors can then apply these principles to their own situation using the locally available resources.
2
Normative references

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.

WHO Guidelines for requirements for medicinal plants and raw materials
CD-ARS 950-2013, African Traditional Medicine — Glossary
ARS 53, General principles of food hygiene — Code of practice
ARS 56, Prepackaged foods — Labelling
CODEX STAN 193, Codex general standard for contaminants and toxins in food and feed

ISO 6888-1, Microbiology of food and animal feeding stuffs — Horizontal method for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other species) — Part 1: Technique using Baird-Parker agar medium
ISO 6888-2, Microbiology of food and animal feeding stuffs — Horizontal method for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other species) — Part 2: Technique using rabbit plasma fibrinogen agar medium
ISO 6888-3, Microbiology of food and animal feeding stuffs — Horizontal method for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other species) — Part 3: Detection and MPN technique for low numbers
ISO 7251, Microbiology of food and animal feeding stuffs — Horizontal method for the detection and enumeration of presumptive Escherichia coli — Most probable number technique

ISO 16050, Foodstuffs — Determination of aflatoxin B1, and the total content of aflatoxin B1, B2, G1 and G2 in cereals, nuts and derived products  — High performance liquid chromatographic method

ISO 21527-2, Microbiology of food and animal feeding stuffs — Horizontal method for the enumeration of yeasts and moulds — Part 2: Colony count technique in products with water activity less than or equal to 0.95
AOAC Official Method 2001.04, Determination of Fumonisins B1 and B2 in corn and corn flakes — Liquid chromatography with immunoaffinity column cleanup
3
Definitions and abbreviations
For the purpose of this standard definitions in DARS 950:2015 and the following definitions apply.

3.1

Good Agricultural Practice (GAP) 
A collection of principles to apply for on-farm production and post-production processes, resulting in safe and healthy food and non-food agricultural products, while taking into account economic, social and environmental sustainability

3.2
Erosion

Is the process whereby water or wind moves soil from one location to another. Types of erosion are (1) sheet and rill—a general washing away of a thin uniform sheet of soil, or removal of soil in many small channels or incisions caused by rainfall or irrigation run-off; (2) gully—channels or incisions cut by concentrated water run-off after heavy rains; (3) ephemeral—a water-worn, short-lived or seasonal incision, wider, deeper and longer than a rill, but shallower and smaller than a gully; and (4) wind—the carrying away of dust and sediment by wind in areas of high prevailing winds or low annual rainfall.

3.3
Integrated pest management (IPM)

The careful integration of a number of available pest-control techniques that discourage pest-population development and keep pesticides and other interventions to levels that are economically justified and safe for human health and the environment. IPM emphasizes the growth of a healthy crop with the least disruption to agro-ecosystems, thereby encouraging natural pest-control mechanisms.

3.4
Landrace

In plant genetic resources, an early, cultivated form of a crop species, evolved from a wild population, and generally composed of a heterogeneous mixture of genotypes.

3.5
Plant genetic resources

The reproductive or vegetative propagating material of: (1) cultivated varieties (cultivars) in current use and newly developed varieties; (2) obsolete cultivars; (3) primitive cultivars (landraces); (4) wild and weed species, near relatives of cultivated varieties; and (5) special genetic stocks (including elite and current breeders’ lines and mutants).

3.6
Propagule

Any structure capable of giving rise to a new plant by asexual or sexual reproduction, including bulbils, leaf buds, etc.

3.9

Standard operating procedure (SOP)

An authorized written procedure giving instructions for performing an operation.

3.10

Sustainable collection techniques
The use of components of biological diversity in a way and at a rate that does not lead to the long-term decline of biological diversity, thereby maintaining its potential to meet the needs and aspirations of present and future generations.
4
General principles

4.1
Growers and collectors of herbal raw materials that are produced for use as ingredients in herbal products for human consumption must make every reasonable effort to ensure that all such ingredients are fit for their intended use. Several specific principles are essential in such efforts.

4.2
Identification. Whether cultivated or harvested from wild plant populations, all plant materials must be accurately identified by a plant taxonomist with reference to a herbarium specimen. Usually, identification of genus and species will be sufficient to meet this demand, but any material offered as a particular subspecies, variety, cultivar, hybrid, or other lesser division of a species must in fact be that exact taxon.

4.3
Quality Assurance. Herbal raw materials must meet all specifications represented by accompanying certificates, by reference to standards or official compendia, and by written agreements between buyers and sellers.

4.4
Cleanliness. Farmers and collectors of plants used in consumer products must take necessary steps in cultivation, harvest and post-harvest practices to ensure that their herbs are not contaminated with unacceptable levels of substances that may cause harm.

4.5
Environmental stewardship
4.5.1
Growers of herbs should take steps to protect and improve the stability and quality of the topsoil that is essential to their farms’ longevity. Farm water should be used resourcefully and in a manner that protects the immediate water supply, as well as all downstream supplies. To the degree possible, growers should maintain and enhance the biodiversity of their farms.

4.5.2
Wild plant should be harvested in a sustainable manner to ensure survival of local plant communities. Wildlife habitats from which plants are extracted must be protected to maintain food for wildlife. 
4.5.3
Legal conformity. Both growers and wild harvesters of medicinal plants must be aware of and in conformity with national and regional laws that govern their practices.

4.5.4
Optimal harvest conditions. For many plants that are used in consumer products, there are optimal times and conditions for planting and harvest to ensure that quality standards are met. Producers must take such factors into account when planning their raw material production.
5
Good agricultural practices for medicinal plants

5.1
General

The large majority of traded medicinal plants are still collected from the wild. However, due to the growing demand for herbal medicines and the subsequent over-harvesting and depletion of medicinal plants in their natural habitat, more and more people are turning to cultivation to meet the requirements of the industry. Good Agricultural Practices (GAPs) for medicinal plants follow most of the same key principles as for other crops; the main difference is that medicinal plants are grown to be used as medicines and the main objective is therefore to maximise the medicinal properties of the relevant plant parts and ensure that they are safe to use.
Good agricultural practice is relevant to every stage in the life of the plants that are cultivated for use as ingredients in herbal products. Attention must be paid to the seed or planting stock; to the soil in which herbs are planted; to the water and nutrients that nurture them throughout their life cycle; to the harvest and handling of the crop.
5.2
Identification/authentication of cultivated medicinal plants

5.2.1
Selection of medicinal plants

Where applicable, the species or botanical variety selected for cultivation should be the same as that specified in the national pharmacopoeia or recommended by other authoritative national documents of the end-user's country. In the absence of such national documents, the selection of species or botanical varieties specified in the pharmacopoeia or other authoritative documents of other countries should be considered. In the case of newly introduced medicinal plants, the species or botanical variety selected for cultivation should be identified and documented as the source material used or described in traditional medicine of the original country.

5.2.2
Botanical identity

The botanical identity – scientific name (genus, species, subspecies/variety, author, and family) – of each medicinal plant under cultivation should be verified and recorded by a plant taxonomist with reference to a herbarium specimen. If available, the local and English common names should also be recorded. Other relevant information, such as the cultivar name, ecotype, chemotype or phenotype, may also be provided, as appropriate.

For commercially available cultivars, the name of the cultivar and of the supplier should be provided. In the case of landraces collected, propagated, disseminated and grown in a specific region, records should be kept of the locally named line, including the origin of the source seeds, plants or propagation materials.

5.2.3
Specimens

In the case of the first registration in a producer’s country of a medicinal plant or where reasonable doubt exists as to the identity of a botanical species, a voucher botanical specimen should be submitted to a regional or national herbarium for identification. Where possible, a genetic pattern should be compared to that of an authentic specimen. Documentation of the botanical identity should be included in the registration file.

5.3
Seeds and other propagation materials

The quality of a harvested herbal crop begins with the quality of the propagation material from which it is grown. All propagation materials, whether sexual (seed) or asexual (root, rhizome, vegetative cuttings, etc.), should be used subject to the following conditions:

5.3.1
Identity: Accurately identify the seeds or vegetative planting stock as to genus and species, and to subspecies, variety, cultivar, and/or hybrid if applicable.

5.3.2
Health and cleanliness: The propagation or planting materials should be of the appropriate quality and be as free as possible from contamination and diseases in order to promote healthy plant growth. Planting material should preferably be resistant or tolerant to biotic or abiotic factors. Care should be taken to exclude extraneous species, botanical varieties and strains of medicinal plants during the entire production process. Counterfeit, substandard and adulterated propagation materials must be avoided.

5.3.3
Purity: Examine propagation material to make sure that it is free of weeds or other species that are not the species to be cultivated.

5.3.4
Organic production: Seeds and other propagation materials used for organic production should be certified as being organically derived.
5.3.5
Genetically modified material: If genetically modified seeds or vegetative stock are used as propagation material, conform to all relevant federal and regional regulations, both at the agricultural location and in the countries in which the material may be sold. Also, disclose the use of genetically modified propagation material in records and crop labelling to ensure that downstream recipients of crops produced from these materials are informed of such use.
5.4
Cultivation

5.4.1
General

Cultivation of medicinal plants requires intensive care and management. The conditions and duration of cultivation required vary depending on the quality of medicinal plant materials required. If no scientific published or documented cultivation data are available, traditional methods of cultivation should be followed, where feasible. Otherwise a method should be developed through research.

The principles of good plant husbandry, including appropriate rotation of plants selected according to environmental suitability, should be followed, and tillage should be adapted to plant growth and other requirements.

Conservation Agriculture (CA) techniques should be followed where appropriate, especially in the build-up of organic matter and conservation of soil humidity. 
5.4.2
Prevention of contamination

During cultivation there are many different risks that can cause the plants to become contaminated. For example, if the soil or irrigation water is contaminated with pesticides and industrial waste this can easily be absorbed by the plant, or if the harvested plants are placed in dirty containers there are high chances that they will become contaminated. Many buyers now insist on testing the medicinal plant material and if traces of pesticide residue, heavy metals, or excessive levels of bacteria or fungi are found then the produce may be rejected.

5.4.3
Best active ingredients
Ultimately the medicinal plant material will be used to manufacture herbal medicines. This means that maximising the medicinal properties of the relevant plant parts should always be a priority during cultivation. The location of the cultivation site, the variety of the species used, the irrigation cycles, the harvest time are some of the factors that may influence the potency of the active ingredients. These should all be researched and planned to ensure that the medicinal plant material contains the highest level of active ingredients possible.

5.4.4
Best yield and income

Good Agricultural Practices also explore how to optimise the yield of the crop, and therefore the income for the farmer. For example, the quality of the seed, the spacing between the plants and the rows, plant nutrition, weed management, insect pest and disease management, irrigation methods and the harvest stage and time all have a significant impact on the yield, as well as the quality of the crop. The GAP guidelines explore the key principles that the farmer needs to follow at each stage of cultivation to optimise the yield and income from the crop.

5.4.5
Documentation and traceability

One of the key themes of GACP is to be able to trace medicinal plant material back to its origin. If it is traceable then it becomes much easier to identify and therefore address any quality related issues that may arise at a later date. This is only possible if there is a documentation system in place to keep records at each stage of production. Record keeping is therefore a major focus of the GACP guidelines.

5.4.6
Site selection

Medicinal plant materials derived from the same species can show significant differences in quality when cultivated at different sites, owing to the influence of soil, climate and other factors. These differences may relate to physical appearance or to variations in their constituents, the biosynthesis of which may be affected by extrinsic environmental conditions, including ecological and geographical variables, and should be taken into consideration. It is recommended to:
(i) Grow only those medicinal plants which are recommended for cultivation in that area

(ii) Choose land that has access to a clean and reliable source of irrigation water

(iii) Make sure there is sufficient space between your fields and other fields where pesticides are used to prevent any sprays from contaminating your crops

Risks of contamination as a result of pollution of the soil, air or water by hazardous chemicals should be avoided. The impact of past land uses on the cultivation site, including the planting of previous crops and any applications of plant protection products, should be evaluated. As such, it is recommended:
(i) Not to grow medicinal plants near potential sources of contamination such as industrial sites or busy roads

(ii) Not to grow medicinal plants where there is a risk of contamination from pesticides being sprayed in neighbouring fields

5.4.7
Ecological environment and social impact

The cultivation of medicinal plants may affect the ecological balance and, in particular, the genetic diversity of the flora and fauna in surrounding habitats. The quality and growth of medicinal plants can also be affected by other plants, other living organisms and by human activities. The introduction of non-indigenous medicinal plant species into cultivation may have a detrimental impact on the biological and ecological balance of the region. The ecological impact of cultivation activities should be monitored over time, where practical.

The social impact of cultivation on local communities should be examined to ensure that negative impacts on local livelihood are avoided. In terms of local income-earning opportunities, small-scale cultivation is often preferable to large-scale production, in particular if small-scale farmers are organized to market their products jointly. If large-scale medicinal plant cultivation is or has been established, care should be taken that local communities benefit directly from, for example, fair wages, equal employment opportunities and capital reinvestment.

5.4.8
Climate

Climatic conditions, for example, length of day, rainfall (water supply) and field temperature, significantly influence the physical, chemical and biological qualities of medicinal plants. The duration of sunlight, average rainfall, average temperature, including daytime and night-time temperature differences, also influence the physiological and biochemical activities of plants, and prior knowledge should be considered.
5.4.9
Soil

The soil should contain appropriate amounts of nutrients, organic matter and other elements to ensure optimal medicinal plant growth and quality. Optimal soil conditions, including soil type, drainage, moisture retention, fertility and pH, will be dictated by the selected medicinal plant species and/or target medicinal plant part.

Growers should implement practices that contribute to soil conservation and minimize erosion, for example, through the creation of streamside buffer zones and the planting of cover crops and "green manure" (crops grown to be ploughed in), such as alfalfa.

5.4.10
Crop fertilization

When using fertilizers consideration must be given to the value of such use in producing better and larger yields, as well as on numerous factors related to the effects such use may have in the environment. Also, national regulations may apply to some of the chemical fertilizers that may be used on commercially grown herbal crops. Organic growers are required to refrain from using any such chemicals, and instead supply naturally-sourced amendments when needed. The guidance offered below, however, addresses both organic and conventional farmers, and both can follow the applicable procedures.

5.4.10.1 For chemical fertilizers:

5.4.10.1.1 Apply in accordance with federal, state and local regulations that are applicable to the specific fertilizer, if any.

5.4.10.1.2 Use in accordance with all label directions; for example, for application rates, for safe handling, etc.

5.4.10.1.3 Store chemical fertilizers carefully and according to labels.

5.4.10.2 For manure- and/or compost-based fertilizers:

5.4.10.2.1 Do not include sewage sludge or human faeces in on-farm produced compost and fertilizers. 

5.4.10.2.2 Do not use untreated manure of any kind for crop fertilization. Use only fertilizers that have been adequately treated through an aerobic process.

5.4.10.2.3 Monitor for undesirable microbial pathogens through periodic testing that follows approved procedures.

5.4.10.2.4 For manure- and/or compost-based fertilizers that are produced or openly stored on-farm, monitor runoff from composting and storage sites.

5.4.10.2.5 Use well decomposed farmyard manure or composted scum. 
5.4.10.3 For all fertilizers:

5.4.10.3.1 Ensure that only properly trained personnel apply fertilizers.

5.4.10.3.2 Apply fertilizers at a sufficiently early phase in the crop’s cycle to allow for an appropriate interval between application and harvest. This practice assures that the fertilizer has fully broken down before the crop is harvested.

5.4.10.3.3 Apply water-soluble foliar fertilizers within 24 hours of preparation to ensure optimum effectiveness. 

5.4.10.3.4 Ensure that water used for mixing any soluble fertilizer meets all established criteria for agricultural irrigation water.

5.4.10.3.5 Apply fertilizers in a manner that does not contribute to contamination of water.

5.4.10.3.6 When growing a medicinal plant on a contractual basis, use only fertilizers that have been authorized by the buyer, or provide the buyer with an opportunity for review and approval.

5.4.11
Irrigation and drainage

Access to water of sufficient quantity and quality is essential to farm operations, and many plants rely on irrigation to supplement water received from normal rainfall. The following steps should be applied to address a farmer’s responsibility for assuring water quality and efficient use in farm operations.

5.4.11.1 Water source. Identify all water used in field production as to its source (for example, on-farm well(s), open irrigation canal(s), reservoir(s), a municipal supply, or other sources).

5.4.11.2 Water monitoring. Establish and follow testing procedures to monitor for pathogenic microbes that may be present in water supplies (e.g., E. coli and other coliforms), and also for heavy metals, pesticide residues or other contaminants. The frequency of such procedures should take into account the water source(s) and results of previous tests.

5.4.11.3 Irrigation systems. Do not use irrigation systems or equipment that may contaminate water or plants, such as those that use lead pipes or fittings. Maintain irrigation systems in good working condition to prevent wasting of water and to avoid high soil moisture levels that may contribute to mould and fungal problems.

5.4.11.4 Application of irrigation. Apply irrigation according to the needs of the plant and in a manner that adequately contains the water to avoid runoff.

5.4.11.5 Legal conformity. Conform to all rules that are applicable to the local water authority.
5.4.12
Plant maintenance and protection

The growth and development characteristics of individual medicinal plants, as well as the plant part destined for medicinal use, should guide field management practices. The timely application of measures such as topping, bud nipping, pruning and shading may be used to control the growth and development of the plant, thereby improving the quality and quantity of the medicinal plant material being produced.
5.4.12.1 Any agrochemicals used to promote the growth of or to protect medicinal plants should be kept to a minimum, and applied only when no alternative measures are available. 
5.4.12.2 Integrated pest management should be followed where appropriate. When necessary, only approved pesticides and herbicides should be applied at the minimum effective level, in accordance with the labelling and/or package insert instructions of the individual product and the regulatory requirements that apply for the grower and the end-user countries. 
5.4.12.3 Only qualified staff using approved equipment should carry out pesticide and herbicide applications. 
5.4.12.4 All applications should be documented. 
5.4.12.5 The minimum interval between such treatments and harvest should be consistent with the labelling and/or package insert instructions of the plant protection product, and such treatments should be carried out in consultation and with the by agreement of the buyer of the medicinal plants or medicinal plant materials. 
5.4.12.6 Growers and producers should comply with maximum pesticide and herbicide residue limits, as stipulated by local, regional and/or national regulatory authorities of both the growers’ and the end-users’ countries and/or regions. 
5.4.12.7 International agreements such as the International Plant Protection Convention and Codex Alimentarius should also be consulted on pesticide use and residues.

5.5
Harvest

The condition of the plants at the time of harvest has a significant effect on its quality , as do weather conditions and all of the actual practices that are used to conduct the harvest. Consideration should therefore be given to the many factors that make up the harvesting process.

5.5.1
Plant condition
Schedule harvest when the plant is in a condition that will result in a harvest that meets quality requirements. Consider such factors as the life-stage of the plants and measured constituent levels, if applicable.

5.5.2
Weather conditions

5.5.2.1
Evaluate weather conditions at the actual time of harvest. Avoid harvesting when rain and other sources of moisture (dew, excessively-high humidity, etc.) are present, if the presence of such moisture could have a negative effect on the quality of the plant.

5.5.2.2
Consider weather forecasts for several days immediately following harvest if rain or other inclement weather could have a negative effect on the quality of the plant by adversely impacting its post-harvest handling.

5.5.2.3
If harvest must occur under wet conditions, take extra care to dry the material well in order to avoid damage, such as mould.

5.5.3
Plant harvesting
Plant harvesting should not be carried out in wet conditions (dew or rain) or in conditions of high humidity. Whenever possible, harvesting should be carried out in dry, low humidity conditions.

Harvesting equipment should be clean and well maintained.

Where mechanical cutters/harvesters are used, the machine parts in contact with the crop, together with their housing, should be cleaned regularly and kept free from accumulated plant material and other debris.

Cutter blades should be adjusted to avoid soil pick-up.
5.5.4
Harvest contaminants

All containers used for primary collection of the crop must be kept free from previously accumulated plant material, and when not in use they must be kept in a dry place free from vermin and inaccessible to farm and domestic animals.

Damaged and spoiled crop material should be sorted and discarded.

Harvested material should be collected in dry sacks, baskets, trailers or hoppers. It must not be collected on the ground.

Mechanical damage, high compaction and storage which promotes composting should be avoided:

· plastic sacks should not be used during harvesting;

· sacks must not be overfilled;

· stacking should avoid compaction.

The time between harvest and transport of crop to the drying site should be kept as short as reasonably practicable. The harvested crop should be protected from pests and farm and domestic animals.
5.6
Personnel

Personnel handling medicinal plant material should:

· maintain a high degree of personal hygiene;

· be provided with suitable changing facilities and toilets with hand washing facilities.

Personnel should not be permitted to work in the herbal material handling area if they are known to be suffering from, or to be carriers of, a disease likely to be transmitted through medicinal plant materials, including diarrhoea.

5.6.1
Personnel with open wounds, sores, and skin infections should be transferred away from herbal materials handling areas until completely recovered.

5.7
Documentation

5.7.1
Keeping records of fertilizer, pesticide and herbicide used on each batch of harvested material is highly desirable.

5.7.2
The use of methylbromide or phosphine for fumigation of herbal materials should be:

· notified to the buyer;

· recorded in shipment papers.
5.8
Training and Education

5.8.1
Training and education of personnel, whether handling crops or managing crop production, in appropriate production techniques is highly recommended. This can be achieved by using experts from local agricultural institutes or those provided by the buyers.

5.9
Quality control

5.9.1
Compliance with the recommendations of the GACP should be checked through regular inspection visits by the producer’s and the buyer’s representatives with expertise in good agricultural and hygiene practice.

5.9.2
Specifications for herbal materials should be agreed between the producer and the buyer; these may include, for example, active principles and characteristic constituents, microbial load, visual and sensory properties, pesticide residues and heavy metals.
6
Good collection practices for medicinal plants

Some medicinal plant species are not recommended for cultivation. This may be because they are difficult to propagate, or because they take a long time to grow and are therefore not profitable to cultivate, or because there are large quantities growing in the wild that are able to regenerate quickly after being harvested. Sustainable wild collection of these species provides a valuable source of income for many communities living in biodiversity rich areas, especially for collectors who own little or no agricultural land of their own. It is therefore likely that wild collection will continue to be a major source of medicinal plants for the herbal industry, and it is essential that collectors are trained in Good Collection Practices to protect this valuable resource for themselves and future generations.
Collection practices should ensure the long-term survival of wild populations and their associated habitats. Management plans for collection should provide a framework for setting sustainable harvest levels and describe appropriate collection practices that are suitable for each medicinal plant species and plant part used (roots, leaves, fruits, etc.). Some species or plant parts regenerate quickly after being harvested, other species take much longer. Flowers, fruits and leaves, for example, regenerate much more easily than roots and barks. In some cases the plants may not be able to regenerate at all. For the harvest to be sustainable the collectors must collect medicinal plants species in a manner that ensures that the rate of regeneration is greater than the rate of extraction. In this way the plants will continue to grow year after year and provide the collector with a regular source of income.
6.1
Permission to collect

In some countries, collection permits and other documents from government authorities and landowners must be obtained prior to collecting any plants from the wild. Sufficient time for the processing and issuance of these permits must be allocated at the planning stage. National legislation, such as national “red” lists, should be consulted and respected.

For medicinal plant materials intended for export from the country of collection, export permits, phytosanitary certificates, Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) permit(s) (for export and import), CITES certificates (for re-export), and other permits must be obtained, when required.

6.2
Technical planning

Prior to initiating a collection expedition, the geographical distribution and population density of the target medicinal plant species should be determined. Distance from home base and quality of the target plant(s) available are factors to be considered. When the collection sites have been identified, local and/or national collection permits should be obtained, as indicated in section 6.2.

Essential information on the target species (taxonomy, distribution, phenology, genetic diversity, reproductive biology and ethnobotany) should be obtained. Data about environmental conditions, including topography, geology, soil, climate and vegetation at the prospective collecting site(s), should be collated and presented in a collection management plan.

Research on the morphology of the target medicinal plant species and variability of its populations should be carried out in order to develop a “search image” for the species. Copies of photographs and other illustrations of the target medicinal plant(s) from books and herbarium specimens, and ethnographical information (common or local names) of the target species and plant parts are useful field instruments, especially for untrained workers. Botanical keys and other taxonomic identification aids are useful at collection sites where either related species, or unrelated species of similar morphological characteristics, may be found.

Rapid, safe and dependable transportation to carry personnel, equipment, supplies and collected medicinal plant materials should be arranged in advance.

A collection team familiar with good collecting techniques, transport, and handling of equipment and medicinal plant materials, including cleaning, drying and storage, should be assembled. Training of personnel should be conducted regularly. The responsibilities of all those involved in collection should be clearly set out in a written document. All stakeholders, in particular, manufacturers, traders and government, are accountable for the conservation and management of the targeted medicinal plant species.

The social impact of field collection on local communities should be examined and the ecological impact of field collection activities should be monitored over time. The stability of the natural habitat(s) and the maintenance of sustainable populations of the target species in the collection area(s) must be ensured.

6.3
Selection of medicinal plants for collection

Where applicable, the species or botanical variety selected for collection should be the same as that specified in the national pharmacopoeia or recommended by other authoritative national documents of the end-user's country, as the source for the herbal medicines concerned. In the absence of such national documents, the selection of species or botanical varieties specified in the pharmacopoeia or other authoritative documents of other countries should be considered. In the case of newly introduced medicinal plants, the species or botanical variety selected for collection should be identified and documented as the source material used or described in traditional medicine in original countries.

Collectors of medicinal plants and producers of medicinal plant materials and herbal medicines should prepare botanical specimens for submission to regional or national herbaria for authentication. The voucher specimens should be retained for a sufficient period of time, and should be preserved under proper conditions. The name of the botanist or other experts who provided the botanical identification or authentication should be recorded. If the medicinal plant is not well known to the community, then documentation of the botanical identity should be recorded and maintained.
Wild plant harvesters must have sufficient training and experience to ensure that all harvested plants are correctly identified, and they must limit their harvest to plants that they can positively identify. The necessary knowledge can be obtained from other experienced harvesters, in a classroom setting, or with information provided from authoritative references, such as a local flora. Also, buying agents who purchase collected materials are often a good source of information on identification of plants and plant materials. While this document is not a substitute for training on plant identification, the following practices will assist collectors to accurately identify harvested wild materials. Whenever necessary, engage the services of a qualified botanist or taxonomist who has the requisite skills for providing positive identification of the harvested species.

6.3.1
Training and experience. Obtain sufficient training from knowledgeable experts and/or sufficient experience from actual practice to ensure that all collected plant material is accurately identified to species, and to subspecies and/or variety if applicable.

6.3.2
Use of local floras. Collect a sample of the flowering plant and use a local or regional flora to identify the plant by determining that it conforms to its key characteristics.

6.3.3
Use of voucher specimens. Collect a sample of a flowering plant and ensure positive identification by comparison with one or more voucher specimens that have been accurately identified by a qualified expert, and which can be found at herbaria located at local colleges or public gardens. Consider preparation of the sample as a new voucher specimen to keep a record of harvest.

6..3.4
Consideration of plant’s life-phase. Positive identification to species of many, if not most plants can only be determined by floral or fruit structures, which may not be present at the time of collection. If collecting plants in a life-phase in which flowers and fruit are not present, ensure positive identification by one of the following:

6.3.4.1
Determine positive identification from a flowering sample collected from the harvest population in a prior season, and conduct harvest in the previously identified population.

6.3.4.2
Determine positive identification from plant parts other than flowers or fruit, if the harvested species bears non-floral or non-fruit characteristics that can be used to make such identification with absolute certainty.

6.3.5
Substitutes and adulterants. Be aware of any local species that are known to be readily confused with the target species, and take additional care to exclude these from the harvest.

6.3.6
Positive identification. Any time that the identity of the collected material cannot be determined with absolute certainty, submit a sample to a knowledgeable expert for confirming identification.
6.4
Collection

Collection practices should ensure the long-term survival of wild populations and their associated habitats. The population density of the target species at the collection site(s) should be determined and species that are rare or scarce should not be collected. To encourage the regeneration of source medicinal plant materials, a sound demographic structure of the population has to be ensured. Management plans should refer to the species and the plant parts (roots, leaves, fruits, etc.) to be collected and should specify collection levels and collection practices. It is incumbent on the government or environmental authority to ensure that buyers of collected plant material do not place the collected species at risk.

To maximise the potency of medicinal plants collected from the wild there are three main factors to take into consideration: the collection site, the collection time and the maturity of the plant. Factors such as altitude, soil type, and climate can have a significant effect on the active ingredients of the plants. Similarly, collecting plants at different times of the year or different stages of the plants’ maturity can also have an impact on the plants’ medicinal properties.
Only ecologically non-destructive systems of collection should be employed. These will vary widely from species to species. For example, when collecting roots of trees and bushes, the main roots should not be cut or dug up, and severing the taproot of trees and bushes should be avoided. Only some of the lateral roots should be located and collected. When collecting species whose bark is the primary material to be used, the tree should not be girdled or completely stripped of its bark; longitudinal strips of bark along one side of the tree should be cut and collected.

Medicinal plants should not be collected in or near areas where high levels of pesticides or other possible contaminants are used or found, such as roadsides, drainage ditches, mine tailings, garbage dumps and industrial facilities which may produce toxic emissions. In addition, the collection of medicinal plants in and around active pastures, including riverbanks downstream from pastures, should be avoided in order to avoid microbial contamination from animal waste.

In the course of collection, efforts should be made to remove parts of the plant that are not required and foreign matter, in particular toxic weeds. Decomposed medicinal plant materials should be discarded.

In general, the collected raw medicinal plant materials should not come into direct contact with the soil. If underground parts (such as the roots) are used, any adhering soil should be removed from the plants as soon as they are collected. Collected material should be placed in clean baskets, mesh bags, other well aerated containers or drop cloths that are free from foreign matter, including plant remnants from previous collecting activities.
After collection, the raw medicinal plant materials may be subjected to appropriate preliminary processing, including elimination of undesirable materials and contaminants, washing (to remove excess soil), sorting and cutting. The collected medicinal plant materials should be protected from insects, rodents, birds and other pests, and from livestock and domestic animals.

If the collection site is located some distance from processing facilities, it may be necessary to air or sun-dry the raw medicinal plant materials prior to transport.

If more than one medicinal plant part is to be collected, the different plant species or plant materials should be gathered separately and transported in separate containers. Cross-contamination should be avoided at all times.

Collecting implements, such as machetes, shears, saws and mechanical tools, should be kept clean and maintained in proper condition. Those parts that come into direct contact with the collected medicinal plant materials should be free from excess oil and other contamination.

6.5
Sustainable harvest

Harvesters of wild plants must apply collection practices that address not only their need to gain economic benefits from the sale of wild-harvested plants, but that also make sure that each of the collected species survives. In addition to preserving plant populations, harvest practices must also minimize damage to the local habitat.

This document cannot serve as a substitute for the experience gained by years of harvesting wild plants, or for the training that can be provided by a qualified and experienced collector. Collectors should be knowledgeable about each of the plants they harvest and should use collection practices that are appropriate to each species and collection area. To make sure that harvests minimize damage while enhancing the health of the collected species, collectors should follow any of the below-listed practices that are applicable.

6.5.1
Endangered species. Do not collect plants that are listed as endangered on Appendix I of the Convention on International Trade in Endangered Species (CITES) or that are not allowed to be harvested under national regulations due to concerns about over-harvest.

6.5.2
Abundance. Collect only from abundant stands of the harvest species. Avoid harvesting from stands where the plant is sparse or that are outside of the species’ normal range. Refrain from harvesting in the same location as earlier harvests until the population is sufficiently re-established.

6.5.3
Maintaining population stability
6.5.3.1
When harvesting reproductive plant parts that must be collected prior to seed maturation (e.g., flowers, fruit) do not take all of those plant parts from any plant population, but leave enough so that each population will be able to produce an adequate amount of seeds to sustain the population.

6.5.3.2
When harvesting other plant parts that do not remove the entire plant (e.g., leaves, seeds), leave enough of these in each plant population so that it will regenerate and prosper.

6.5.3.3
When harvesting leaves from trees or woody plants, refrain from excessive defoliation of any individual plant.

6.5.3.4
For harvests of barks from trees or shrubs:

6.5.3.4.1 Do not “girdle” trees by removing the bark all the way around the tree, unless the tree has been or is to be removed for other purposes, e.g., for timber harvest, or is otherwise to be destroyed.

6.5.3.4.2. Whenever possible and acceptable for meeting quality standards, harvest bark from branches of the tree rather than from its trunk.

6.5.3.4.3 Whenever possible and applicable to the particular species, prune trees and shrubs in a manner that encourages bark-producing growth, for example, by coppicing, which involves periodic cutting to encourage growth of suckers.

6.5.3.4.4 As necessary and appropriate, use a dressing that will protect the exposed portion of the tree from invasion of pathogens, rodents, or insects that may cause further damage to the plant.

6.5.3.5
For harvests that involve taking the entire plant (e.g., roots):

6.5.3.5.1 Limit harvest in any population to leave a portion sufficient for regeneration of that population.

6.5.3.5.2 Harvest by thinning plants instead of collecting all of the plants along the margins or in one particular part of a colony.

6.5.3.5.3 Harvest only after the fruit has ripened and the seed has been released if the species is seed propagated.

6.5.3.5.4 When harvesting roots of perennials:

6.5.3.5.4.1 Leave some plants from each life stage (seedling, juvenile, mature).

6.5.3.5.4.2 Collect only plants that are mature enough to have produced viable seed.

6.5.3.5.4.3 For species that can regenerate from portions of roots or root crowns, leave a portion of the root in the ground or replant whole or divided crowns, as appropriate.

6.5.4
Propagation and regeneration
6.5.4.1
Propagation by seed. Plant seeds of collected species that reproduce sexually in a suitable environment.

6.5.4.2
Asexual propagation. Plant whole or divided root crowns, as appropriate, or prepare other asexual propagation material and plant in a suitable environment.

6.5.4.3
Pruning. Consider pruning of trees and woody plants to enhance leaf and flower (and therefore fruit and seed) production.

6.5.5
Habitat stewardship
6.5.5.1
Minimize habitat disruption. Avoid trampling of surrounding plants and use appropriate equipment for harvest. Take care to repair any unavoidable impacts (for example, by filling holes after digging roots).

6.5.5.2
Be aware of land-use and zoning activities in collection areas and provide input to community leaders to protect these habitats. Also, report any signs of trespassing, property damage or habitat loss in collection areas.

6.6
Documentation and traceability

Documentation during wild collection is essential for the harvested plant material to be traceable. It is particularly important to keep a record of the location of collection and the quantities collected as well as observations of whether the plant population has successfully regenerated since the previous collection.

6.7
Personnel

Local experts, including African traditional health practitioners, responsible for the field collection shall have sufficient informal practical education or formal training in plant sciences and have practical experience in fieldwork. They shall be responsible for training any collectors who lack sufficient technical knowledge to perform the various tasks involved in the plant collection process. They are also responsible for the supervision of workers and the full documentation of the work performed. Field personnel shall have adequate botanical training or traditional/indigenous knowledge, and be able to recognize medicinal plants by their common names and, ideally, by their scientific (Latin) names.

Local experts shall serve as knowledgeable links between non-local people and local communities and collectors. All collectors and local workers involved in the collection operation should have sufficient knowledge of the species targeted for collection and be able to distinguish target species from botanically related and/or morphologically similar species. Collectors shall also receive instructions on all issues relevant to the protection of the environment and the conservation of plant species, as well as the social benefits of sustainable collection of medicinal plants.

The collection team shall take measures to ensure the welfare and safety of staff and local communities during all stages of medicinal plant sourcing and trade. All personnel must be protected from toxic and dermatitis-causing plants, poisonous animals and disease-carrying insects. Appropriate protective clothing, including gloves, shall be worn when necessary.

For further information, see section 7.7.
7
Technical aspects

7.1
Postharvest processing

7.1.1
Inspection and sorting

Raw medicinal plant materials shall be inspected and sorted prior to primary processing. The inspection may include:

(i) visual inspection for cross-contamination by untargeted medicinal plants and/or plant parts;

(ii) visual inspection for foreign matter;

(iii) organoleptic evaluation, such as: appearance, damage, size, colour, odour, and possibly taste.

7.1.2
Primary processing

Appropriate measures of primary processing are dependent on the individual materials. These processes should be carried out in conformity with national and/or regional quality standards, regulations and norms. In some cases, purchasers may request that specific protocols are followed. These protocols should also comply with national and/or regional regulatory requirements that apply in the producer and the purchaser countries.

As far as possible, standard operating procedures should be followed. If modifications are made, they should be justified by adequate test data demonstrating that the quality of the medicinal plant material is not diminished.

Harvested or collected raw medicinal plant materials should be promptly unloaded and unpacked upon arrival at the processing facility. Prior to processing, the medicinal plant materials should be protected from rain, moisture and any other conditions that might cause deterioration. Medicinal plant materials should be exposed to direct sunlight only where there is a specific need for this mode of drying.
Medicinal plant materials that are to be used in the fresh state should be harvested/collected and delivered as quickly as possible to the processing facility in order to prevent microbial fermentation and thermal degradation. The materials may be stored under refrigeration, in jars, in sandboxes, or using enzymatic and other appropriate conservation measures immediately following harvest/collection and during transit to the end-user. The use of preservatives should be avoided. If used, they should conform to national and/or regional regulations for growers/collectors and end-users.

Medicinal plant materials that are to be employed fresh should be stored under refrigeration, in jars, in sandboxes, or using enzymatic or other appropriate conservation measures, and transported to the end-user in the most expeditious manner possible. The use of preservatives should be avoided. If used, this should be documented and they should conform to national and/or regional regulatory requirements in both the source country and the end-user country.

All medicinal plant materials should be inspected during the primary-processing stages of production, and any substandard products or foreign matter should be eliminated mechanically or by hand. For example, dried medicinal plant materials should be inspected, sieved or winnowed to remove discoloured, mouldy or damaged materials, as well as soil, stones and other foreign matter. Mechanical devices such as sieves should be regularly cleaned and maintained.

All processed medicinal plant materials should be protected from contamination and decomposition as well as from insects, rodents, birds and other pests, and from livestock and domestic animals.

7.1.3
Drying

When medicinal plant materials are prepared for use in dry form, the moisture content of the material should be kept as low as possible in order to reduce damage from mould and other microbial infestation. Information on the appropriate moisture content for particular medicinal plant materials may be available from pharmacopoeias or other authoritative monographs.

Medicinal plants can be dried in a number of ways: in the open air (shaded from direct sunlight); placed in thin layers on drying frames, wire-screened rooms or buildings; by direct sunlight, if appropriate; in drying ovens/rooms and solar dryers; by indirect fire; baking; lyophilization; microwave; or infrared devices. When possible, temperature and humidity should be controlled to avoid damage to the active chemical constituents. The method and temperature used for drying may have a considerable impact on the quality of the resulting medicinal plant materials. For example, shade drying is preferred to maintain or minimize loss of colour of leaves and flowers; and lower temperatures should be employed in the case of medicinal plant materials containing volatile substances. The drying conditions should be recorded.

In the case of natural drying in the open air, medicinal plant materials should be spread out in thin layers on drying frames and stirred or turned frequently. In order to secure adequate air circulation, the drying frames should be located at a sufficient height above the ground. Efforts should be made to achieve uniform drying of medicinal plant materials and so avoid mould formation.

Drying medicinal plant material directly on bare ground should be avoided. If a concrete or cement surface is used, medicinal plant materials should be laid on a tarpaulin or other appropriate cloth or sheeting. Insects, rodents, birds and other pests, and livestock and domestic animals should be kept away from drying sites.

For indoor drying, the duration of drying, drying temperature, humidity and other conditions should be determined on the basis of the plant part concerned (root, leaf, stem, bark, flower, etc.) and any volatile natural constituents, such as essential oils.

If possible, the source of heat for direct drying (fire) should be limited to butane, propane or natural gas, and temperatures should be kept below 60 °C.6 If other sources of fire are used, contact between those materials, smoke and medicinal plant material should be avoided.

7.1.4
Specific processing

Some medicinal plant materials require specific processing to: improve the purity of the plant part being employed; reduce drying time; prevent damage from mould, other microorganisms and insects; detoxify indigenous toxic ingredients; and enhance therapeutic efficacy. Common specific processing practices include pre-selection, peeling the skins of roots and rhizomes, boiling in water, steaming, soaking, pickling, distillation, fumigation, roasting, natural fermentation, treatment with lime and chopping. Processing procedures involving the formation of certain shapes, bundling and special drying may also have an impact on the quality of the medicinal plant materials.

Antimicrobial treatments of medicinal plant materials (raw or processed) by various methods, including irradiation, must be declared and the materials must be labelled as required. Only suitably trained staff using approved equipment should carry out such applications, and they should be conducted in accordance with standard operating procedures and national and/or regional regulations in both the grower/collector country and the end-user country. Maximum residue limits, as stipulated by national and/or regional authorities, should be respected.

7.1.5
Processing facilities

The following elements should be considered when establishing a quality assurance system and be adapted to the different steps of production and production sites.
Location

Facilities should preferably be located in areas that are free from objectionable odours, smoke, dust or other contaminants, and are not subject to flooding.

Roadways and areas used by wheeled vehicles

Roadways and areas serving the establishment, within its boundaries or in the immediate vicinity, should have a hard paved surface suitable for wheeled vehicles. There should be adequate drainage, and provision should be made for cleaning.

Buildings

Buildings should be of sound construction and maintained in good repair. Dirty areas, such as those used for drying and milling, must be isolated from clean areas, preferably in separate buildings. All construction materials should be such that they do not transmit any undesirable substance to medicinal plant materials. Once construction is completed, construction materials should not emit toxic vapours. The use of materials that cannot be adequately cleaned and disinfected, such as wood, should be avoided unless they would clearly not be a source of contamination.

Buildings should be designed to:

(i) provide adequate working space and storage room to allow for satisfactory performance of all operations;

(ii) facilitate efficient and hygienic operations by allowing a regulated flow in processing from the arrival of the raw medicinal plant materials at the premises to the dispatch of the processed medicinal plant materials;

(iii) permit appropriate control of temperature and humidity;

(iv) permit the separation by partition or other means of processes that may cause cross-contamination, especially to isolate dirty areas (drying and milling) from clean areas;

(v) permit control of access to different sections, where appropriate;

(vi) permit easy and adequate cleaning and facilitate proper supervision of hygiene;

(vii) prevent the entry of environmental contaminants such as smoke, dust, etc.;

(viii) prevent the entrance and harbouring of pests, livestock and domesticated animals;

(ix) where appropriate, prevent direct sunlight from entering a particular section.

Medicinal plant material handling areas

(i) Floors, where appropriate, should be of waterproof, non-absorbent, washable, nonslip and non-toxic material, without crevices, and should be easy to clean and disinfect. Where appropriate, floors should slope sufficiently for liquids to drain into trapped outlets.

(ii) Walls, where appropriate, should be covered with waterproof, non-absorbent and washable materials, sealed and free from insects, and should be light coloured. Up to a height appropriate for handling operations, they should be smooth and without crevices, and should be easy to clean and disinfect. Where appropriate, angles between walls, between walls and floors, and between walls and ceilings should also be sealed and covered to facilitate cleaning.

(iii) Ceilings should be designed, constructed and finished so as to prevent the accumulation of dirt and minimize condensation, mould development and flaking, and should be easy to clean.
(iv) Windows and other openings should be constructed so as to avoid accumulation of dirt, and those that open should be fitted with insect-proof screens. Screens should be easily removable for cleaning and kept in good repair. Internal window sills, if present, should be sloped to prevent use as shelves.

(v) Doors should have smooth, non-absorbent surfaces and, where appropriate, be self-closing and close-fitting.

(vi) Stairs, lift cages and auxiliary structures such as platforms, ladders and chutes should be situated and constructed so as not to cause contamination to medicinal plant materials. Chutes should be constructed with inspection and cleaning hatches.

(vii) Overhead structures and fittings should be installed in such a manner as to avoid contamination of medicinal plant materials (both raw and processed) by condensation and drip, and should be protected to prevent contamination in case of breakage. They should not hamper cleaning operations. They should be insulated, where appropriate, and be designed and finished so as to prevent the accumulation of dirt and to minimize condensation, mould development and flaking. They should be easy to clean.

(viii) Living quarters, food preparation and eating areas, changing facilities, toilets and areas where animals are kept should be completely separated from and should not open directly on to medicinal plant material handling areas.

Water supply

An ample supply of water, under adequate pressure and at suitable temperature, should be available with appropriate facilities for its storage, where necessary, and distribution, and with proper protection against contamination.

(i) Ice should be made from potable water; it should be manufactured, handled and stored so as to protect it against contamination.

(ii) Steam used in direct contact with medicinal plant materials or surfaces in contact with medicinal plant materials should contain no substances that may be hazardous to health or may contaminate the medicinal plant materials.

(iii) Non-potable water used for steam production, refrigeration, fire control and other similar purposes not connected with processing should be carried in completely separate pipes, identifiable preferably by colour, and with no cross-connection with or back siphonage into the system carrying potable water.

(iv) Potable water should be used for washing and wet sterilization procedures.

Effluent and waste disposal

Facilities should have an effective effluent and waste disposal system, which should at all times be maintained in good order and repair. All effluent pipes (including sewerage systems) should be large enough to carry peak loads and should be constructed so as to avoid contamination of potable water supplies.

Changing facilities and toilets

Adequate, suitable and conveniently located changing facilities and toilets should be provided. Toilets should be designed so as to ensure hygienic removal of waste matter. These areas should be well lit, ventilated and, where appropriate, heated. Hand-washing facilities with warm or hot and cold water, a suitable hand-cleaning preparation and hygienic means of drying should be provided adjacent to toilets and located so that employees have to pass them when returning to the processing area. Elbow-operated taps are desirable and, where hot and cold water is available, mixer taps should be fitted. If paper towels are supplied, a sufficient number of towel dispensers and waste receptacles should be provided near to each washing facility. Notices should be posted directing personnel to wash their hands after using the toilet.

Hand-washing facilities in processing areas

Adequate and conveniently located facilities for hand-washing and a hygienic means of drying should be provided whenever the process demands. Where appropriate, facilities for hand disinfection should also be provided. Warm or hot and cold water and a suitable hand-cleaning preparation should be provided. Elbow-operated taps are desirable and, where hot and cold water is available, mixer taps should be fitted. If paper towels are supplied, a sufficient number of towel dispensers and waste receptacles should be provided adjacent to each washing facility. The facilities should be furnished with properly trapped waste pipes leading to drains.

Disinfection facilities
Where appropriate, adequate facilities for cleaning and disinfection of working implements and equipment should be provided. These facilities should be constructed of corrosion-resistant materials, should be easy to clean, and should be fitted with hot and cold water supplies.

Lighting

Adequate natural or artificial lighting should be fitted throughout the facility. Where appropriate, the lighting should not alter colours and the intensity should be not less than:

(i) 540 lux at all inspection points

(ii) 220 lux in work rooms

(iii) 110 lux in other areas.

Lighting fixtures and light bulbs suspended over medicinal plant materials at any stage of processing should be of a safety type and protected to prevent contamination of the medicinal plant materials in case of breakage.

Ventilation

Adequate ventilation should be provided to prevent excessive heat, steam condensation and dust and to remove contaminated air. Air should never flow from a dirty area to a clean area. Ventilator openings should be provided with a screen or other protective enclosure of non-corrosive material. Screens should be easily removable for cleaning.
Storage of waste and unusable materials

Facilities should be provided for the storage of waste and unusable materials prior to removal from the premises. These facilities should be designed so as to prevent access to the waste or unusable materials by pests and to avoid contamination of medicinal plant materials, potable water, equipment and buildings of the premises. Clearly marked waste bins should be provided and emptied daily.

7.2
Bulk packaging and labelling

Processed medicinal plant materials should be packaged as quickly as possible to prevent deterioration of the product and to protect against unnecessary exposure to potential pest attacks and other sources of contamination.

Continuous in-process quality control measures should be implemented to eliminate substandard materials, contaminants and foreign matter prior to and during the final stages of packaging. Processed medicinal plant materials should be packaged in clean, dry boxes, sacks, bags or other containers in accordance with standard operating procedures and national and/or regional regulations of the producer and the end-user countries. Materials used for packaging should be non-polluting, clean, dry and in undamaged condition and should conform to the quality requirements for the medicinal plant materials concerned. Fragile medicinal plant materials should be packaged in rigid containers. Whenever possible, the packaging used should be agreed upon between supplier and buyer.

Reusable packaging material such as jute sacks and mesh bags should be well cleaned (disinfected) and thoroughly dried prior to reuse, so as to avoid contamination by previous contents. All packaging materials should be stored in a clean and dry place that is free from pests and inaccessible to livestock, domestic animals and other sources of contamination.

A label affixed to the packaging should clearly indicate the scientific name of the medicinal plant, the plant part, the place of origin (cultivation or collection site), the cultivation or collection date and the names of the grower/collector and the processor, and quantitative information. The label should also contain information indicating quality approval and comply with other national and/or regional labelling requirements.

The label should bear a number that clearly identifies the production batch. Additional information about the production and quality parameters of the medicinal plant materials may be added in a separate certificate, which is clearly linked to the package carrying the same batch number.

Records should be kept of batch packaging, and should include the product name, place of origin, batch number, weight, assignment number and date. The records should be retained for a period of three years or as required by national and/or regional authorities.
7.3
Storage and transportation

Conveyances used for transporting bulk medicinal plant materials from the place of production to storage for processing should be cleaned between loads. Bulk transport, such as ship or rail cars, should be cleaned and, where appropriate, well ventilated to remove moisture from medicinal plant materials and to prevent condensation.

Organically grown medicinal plant materials should be stored and transported separately or in a manner that ensures their integrity.

Appropriate security measures should be applied to the storage and transport of medicinal plant materials that are potentially toxic or poisonous.

Whenever required and when possible, fresh medicinal plant materials should be stored at appropriate low temperatures, ideally at 2−8 (C; frozen products should be stored at less than −20 (C.

Fumigation against pest infestation should be carried out only when necessary, and should be carried out by licensed or trained personnel. Only registered chemical agents authorized by the regulatory authorities of the source country and the countries of intended end-use should be used. All fumigation, fumigation agents, and dates of application should be documented. When freezing or saturated steam is used for pest control, the humidity of the materials should be checked after treatment.

7.4
Equipment

7.4.1
Materials

All equipment and utensils used in the handling of medicinal plants should be made of materials that do not transmit toxic substances, odour or taste, are non-absorbent, are resistant to corrosion and are capable of withstanding repeated cleaning and disinfection. Surfaces should be smooth and free from pits and crevices. The use of wood and other materials that cannot be adequately cleaned and disinfected should be avoided, except when their use would clearly not be a source of contamination. The use of different metals in such a way that contact corrosion may occur should be avoided.

7.4.2
Design, construction and installation

All equipment and utensils should be designed and constructed so as to prevent hygienic hazards and permit easy and thorough cleaning and disinfection. Where practicable, they should be accessible for visual inspection. Stationary equipment should be installed in such a manner as to permit easy access and thorough cleaning.
Containers for unusable materials or waste should be leak-proof, constructed of metal or other suitable impervious materials, should be easy to clean or be disposable, and should close securely.

All refrigerated spaces should be equipped with temperature measurement or recording devices.

7.4.3
Identification

Equipment used for waste or unusable medicinal plant materials should be identified and not be used for usable medicinal plant materials.

7.5
Quality assurance

Compliance with quality assurance measures should be verified through regular auditing visits to cultivation or collection sites and processing facilities by expert representatives of producers and buyers and through inspection by national and/or local regulatory authorities.

7.6
Documentation

Standard operating procedures should be adopted and documented. All processes and procedures involved in the production of medicinal plant materials and the dates on which they are carried out should be documented. An example of a cultivation record is provided in Annex A. The types of information that should be collected include:

(i) seeds and other propagation materials

(ii) propagation

(iii) cultivation or collection site

(iv) crop rotation at the site

(v) cultivation

(vi) application of fertilizers, growth regulators, pesticides and herbicides

(vii) unusual circumstances that may influence the quality (including chemical composition) of the medicinal plant materials (e.g. extreme weather conditions, exposure to hazardous substances and other contaminants, or pest outbreaks)

(viii) harvest or collection

(ix) all processing

(x) transportation

(xi) storage

(xii) application of fumigation agents.

Multiple sets of good herbarium specimens should be prepared and preserved for confirmation of plant identity and reference use. A photographic record (including film, video, or digital images) of the cultivation or collection site and the medicinal plants under cultivation or collection should be made, whenever possible.
All agreements between the grower or collector, processor and purchaser, and intellectual property and benefit-sharing agreements should be recorded.

Batch numbers should unambiguously and clearly identify all batches from each cultivation or collection area. Assignment of batch numbers should take place at an early stage of production. Collected and cultivated medicinal plant materials should carry different batch numbers.

Where applicable, the results of audits should be documented in an audit report which contains copies of all documents, analysis reports, and local, national and/or regional regulations, and which are stored according to their requirements.

7.7
Personnel (growers, collectors, producers, handlers, processors)

7.7.1
General

All personnel should receive adequate botanical and agricultural or collection training. All personnel required to apply agrochemicals should be trained in their use. Producers and collectors should receive adequate training and possess sufficient knowledge about appropriate harvesting and techniques employed for plant maintenance and protection for the medicinal plants to be cultivated.

To avoid deterioration of harvested medicinal plant materials during the post-harvest handling and primary processing stages, proper training of all personnel involved is required.

Personnel should be instructed on all relevant issues regarding environmental protection, the conservation of plant species and proper soil management to conserve fields for cultivation and for soil erosion control. The prevention of environmental degradation is an essential requirement to ensure the sustainable long-term use of medicinal plants resources.

National and/or regional regulations governing labour should be respected in the employment of staff for all phases of medicinal plant materials production.

7.7.2
Health, hygiene and sanitation

All production of medicinal plant materials by agriculture and collection should conform to national and/or regional regulations on safety, materials handling, sanitation and hygiene.

All those involved in the handling and processing of cultivated or collected medicinal plants should in all processing procedures comply with national and/or regional regulations on hygiene.
All personnel should be protected from contact with toxic or potentially allergenic herbs by means of appropriate PPE (personal protective equipment). 
Health status

All personnel known, or suspected, to be suffering from or to be a carrier of a disease or illness likely to be transmitted through medicinal plant material, shall not be allowed to enter any harvest, production or processing area if there is a likelihood of their contaminating medicinal plant materials. Any persons suffering from diseases or symptoms of illness shall immediately report to the management. A medical examination of personnel shall be carried out if clinically or epidemiologically indicated.

Illness and injuries

All personnel with open wounds, inflammations or skin diseases shall not be engaged in work or required to wear protective clothing and gloves until full recovery. Persons suffering from known airborne or food-borne communicable diseases, including dysentery and diarrhoea, shall not be engaged in work in all areas of production and processing, in accordance with local and/or national regulations.

Health conditions that should be reported to the management for consideration regarding medical examination and/or possible exclusion from handling of medicinal plant materials include: jaundice, diarrhoea, vomiting, fever, sore throat with fever, visibly infected lesions (boils, cuts, etc.) and discharges from the ear, nose or eye or any other infectious diseases. Any personnel who have cuts or wounds and are permitted to continue working should cover their injuries with suitable waterproof dressings.

Personal cleanliness

Personnel who handle medicinal plant materials should maintain a high degree of personal cleanliness, and, where appropriate, wear suitable protective clothing and gloves, including head covering and footwear.

Personnel should always wash their hands at the start of handling activities, after using the toilet, and after handling medicinal plant materials or any contaminated material.

Personal behaviour

Smoking and eating should not be permitted in medicinal plant processing areas. Personnel who handle medicinal plant materials should refrain from behaviours that could result in contamination of the materials, for example, spitting, sneezing or coughing over unprotected materials.

Personal effects such as jewellery, watches or other items should not be worn or brought into areas where medicinal plant materials are handled if they pose a threat to the safety or quality of the materials.
Visitors

Visitors to processing and handling areas should wear appropriate protective clothing and adhere to all of the personal hygiene provisions mentioned above.
8
Self-inspection and quality audits 

Each farm is required to have a Quality Policy Statement that represents the policy and system against which the quality performance will be monitored and assessed. 

The policy statement, associated procedures and practices shall be subject to regular audits, reviewed annually and amended in light of experience and new developments to ensure that the farm’s quality performance is continually improved.

Compliance with quality assurance measures shall be verified; through regular auditing of cultivation or collection sites by experts or national regulatory authorities where applicable.

8.1
Self Inspection

(a)
Self inspection shall be conducted in order to monitor the implementation and compliance with Good Agricultural and Collection Practice principles and to propose necessary corrective measures.

(b)
Personnel matters, premises, equipment, documentation, collection, quality control of herbal medicinal plants, arrangements for dealing with complaints and recalls, and self-inspection, shall be examined at intervals following a pre-arranged programme in order to verify their conformity with the principles of Quality Assurance.

(c)
Self inspection shall be conducted in an independent and detailed way by designated competent person(s) from the company and/or farm.

(d)
An audit report shall be prepared that contains all the observations made during the inspections and, where applicable, proposals for corrective measures. Statements on the actions subsequently taken shall also be recorded.

8.2
Items for self-inspection

Written instructions for self-inspection shall be established to provide a minimum and uniform standard of requirements. These may include questionnaires on GAP & GCP requirements covering at least the following items:

(a)
Personnel 

(b)
Storage of collected plants

(c)
Cultivation and collection in-process controls

(d)
Equipment

(e)
Quality control

(f)
Documentation

(g)
Sanitation and hygiene

(h)       Validation and revalidation programmes

(i)
complaints management

(j)
labels control

(k)
results of previous self-inspections and any corrective steps taken

8.3
Self-inspection team

Management shall appoint a self-inspection team consisting of experts in their respective fields and familiar with Good Agricultural Practice & Good Collection Practice. The members of the team may be appointed from inside or outside the company or farm.

8.4
Frequency of self-inspection

The frequency at which self-inspections are conducted may depend on farm or company requirements but shall preferably be at least once a year. The frequency shall be stated in the procedure.

8.5
Self-inspection report

A report shall be made at the completion of a self-inspection. The report shall include:

(a)
Self-inspection results

(b)
Evaluation and conclusions

(c)
Recommended corrective actions

8.6
Follow-up action

There shall be an effective follow-up programme. The farm/company management shall evaluate both the self-inspection report and the corrective actions as necessary.

8.7
Quality audit

It is useful to supplement self-inspections with a quality audit. A quality audit consists of an examination and assessment of all or part of a quality system with the specific purpose of improving it. A quality audit shall be conducted by external independent specialists and a team designated by the management for this purpose. 

9
Training

Local experts responsible for the field collection shall have formal or informal practical education and training in plant sciences and have practical experience in fieldwork. 

Field personnel including African traditional health practitioners shall have adequate botanical training, and be able to recognize medicinal plants by their common names and, ideally, by their scientific (Latin) names.

Growers and producers shall have knowledge of the medicinal plant concerned. This shall include botanical identification, cultivation characteristics and environmental requirements (soil type, soil pH, fertility, plant spacing and light requirements), as well as the means of harvest and storage.

All personnel, including field workers, involved in the propagation, cultivation, harvest and post-harvest processing stages of medicinal plant production shall receive training regarding their hygiene and safety responsibilities.

Growers and producers shall receive instruction on all issues relevant to the protection of the environment, conservation of medicinal plant species, and proper agricultural stewardship.

All personnel required to apply agrochemicals shall be trained in their use. Producers and collectors shall receive adequate training and possess sufficient knowledge about appropriate harvesting and techniques employed for plant maintenance and protection for the medicinal plants to be cultivated.

To avoid deterioration of harvested medicinal plant materials during the post-harvest handling and primary processing stages, proper training of all personnel involved is required.

Personnel shall be instructed on all relevant issues regarding environmental protection, the conservation of plant species and proper soil management to conserve fields for cultivation and for soil erosion control. 

Persons in charge of technological matters at production sites for medicinal material shall have received at least two years of higher education in pharmacy or agronomy, animal husbandry or other relevant fields, and shall have practical experience in the production of medicinal material.

Persons in charge of quality control departments shall be competent and have experience in the quality control of medicinal material.

Personnel working in the fields shall have good knowledge of cultivation techniques, particularly the use of pesticides and protection techniques. 

Collectors shall have received adequate botanical training on areas like – identification of species and their produce, understanding of phenological stages of plant, broad internal e.g. heart wood and sap wood and external structures e.g. rhytidome along with some appreciation of natural processes like pollination, regeneration etc., which occur in nature.

The collection managers and collectors shall also be imparted adequate training on regulatory requirements for collection from specific sites and the procedures to fulfil such requirements
10
Equipment, farm implements and tools 

In the cultivation of medicinal plants, equipment, implements and tools are used. They shall include but not limited to:

Equipment; Tractors, combined harvesters and motor vehicles, choppers and shredders. 

Implements; Machetes, digging forks, hoe, shovels, spades, rakes, mattock and digging bar.

Harvesting tools;
Shears, secateurs’, pruners.

Items used shall be cleaned and disinfected after use to avoid cross-contamination and/or cross- adulteration.

Equipment and implements shall be made of material that is easy to clean and disinfect.

Farm equipment and implements shall be stored away from chemical; herbicides, pesticides, paints, etc. and biological contaminants.

Exposure of equipment and implements shall be protected from moisture and humidity to avoid rusting. Biological contaminants include exposure to microbial contaminants from sources such as animal waste. 

Rusty farm implements and equipment shall not be used for harvesting purposes.

11
Documentation and retention of samples
An integral part of any good practice guideline is a focus on record-keeping. Accurate records must be prepared at every stage of cultivation, harvest, and post-harvest handling of herbal raw materials, as well as to adequately record relevant personnel issues. These records must also be maintained for a sufficient time to ensure that they are available should a need arise at a later time in any ingredient’s distribution through subsequent channels of trade.

In addition, in order to facilitate any eventual need to trace back a specific herbal raw material to its source, retention samples should be taken and maintained for each lot of herbal material produced. Guidance for taking and maintaining retention samples is also included in this part.
11.1
Record-keeping

Make written and dated records for all of the below listed factors that apply to each grown, collected or handled crop. Maintain all such records based on (see 951) a period of not less than five years after the last shipment of any lot of the herbal crop.

11.1.1
Agricultural crops. A harvest record should be prepared for each cultivated crop, consisting of any of the following that are relevant to the specific crop.

11.1.1.1 Identity and source of all propagation material, with sufficient specificity to ensure that the material conforms to all established standards and can be traced to its source. Make such records whether material is obtained from an off-site source or produced on-farm. If genetically modified propagation material is used, include a record of that fact in these records.

11.1.1.2 Any information about the crop site that may have relevance to either improving or damaging the crop or the site itself, and also a thorough history of prior uses of the crop site.

11.1.1.3 All fertilizers used on each agricultural crop and, if applicable, steps taken to monitor manure- or compost-based fertilizers for undesirable microbial pathogens and to monitor runoff from sites where composts are produced or stored.

11.1.1.4 Information about water sources and equipment used in irrigation systems, as well as records of all tests performed to monitor water supplies used in irrigation and any records that establish conformity to applicable irrigation regulations.
11.1.1.5 Steps taken to protect and maintain crops, including, at a minimum, a record of all pesticides, herbicides, insecticides, or fungicides used on each crop.

11.1.1.6 Additional information consisting of, at a minimum, the quantity of the harvest; dates of planting and of harvest; a precise description of the agricultural site; the life-stage of the crop at the time of harvest; and other relevant crop conditions throughout its cultivation. A lot number or other identifying code should be assigned to each specific harvested crop.

11.1.2 Wild-harvested crops. A collection record should be prepared for each wild-harvested crop, consisting of any of the following that are relevant to the specific collection.

11.1.2.1 Actual legal permits and licenses, as well as permissions obtained from property owners to harvest wild plants on public or private property.

11.1.2.2 Identification of collection sites, including a general description of the site; site location (if required by regulation or by buyers); site history; proximity to roadways; and other relevant information.

11.1.2.3 All steps taken to identify harvested wild plants. If a voucher specimen was prepared, include either the specimen itself, or the specimen’s unique tracking or identification number and information about where the specimen is stored.

11.1.2.4 Information to show that each wild-harvested crop was collected in a manner that ensures the survival of the species. Include, for example, general information about the species’ biology, life cycle, and reproductive strategy and the plant’s abundance in the collection areas; the plant’s life-stage at the time of harvest; the proportion of plants harvested from each population; specific harvest practices; steps taken to promote propagation and regeneration; etc.

11.1.2.5 Additional information consisting of, at a minimum, the quantity of the harvest; the date of harvest; and the life-stage and other relevant conditions of the collected material. A lot number or other identifying code should be assigned to each specific collected crop.

11.1.3 Post-harvest handling. Prepare additional records for each post-harvest handling operation performed, including any of the following that are applicable.

11.1.3.1 Identification of each facility in which any post-harvest operation was undertaken for each crop, including information about pest control plans and cleaning and maintenance procedures at each such facility.

11.1.3.2 Description of equipment used in all post-harvest handling operations. Such records should adequately describe the equipment used for each post-harvest operation, and should also provide information about equipment maintenance.

11.1.3.3 All washing and cleaning operations. Include information to identify the water source for such operations, general information on washing and cleaning procedures, and specific information about washing and cleaning of each crop.

11.1.3.4 Special preparation, if any, which may include peeling of root barks, removal of outer bark, cooking, fermenting; etc. Records should be sufficiently specific so that buyers of the crop are completely informed of all information needed to ensure that crop specifications have been met.

11.1.3.5 Drying operations, including documentation of drying conditions and times; beginning and ending weights of each crop; beginning and ending moisture content of each crop, if required by the crop’s specifications; and any additional information relevant to the drying process.

11.1.3.6 Cutting and milling operations. These records should correlate the specific identity (e.g., lot number, source, harvest date, etc.) of the lot or lots of whole herbal materials that are cut or milled (i.e., the pre-cut/pre-milled lot(s)) with each specific lot of cut or milled material (i.e., the post-cut/post-milled lot); and that document cutting and milling conditions; beginning and ending weights; presence, identity, and percentage of flow or anticaking agents used in the cutting and milling process, if any; and any additional information relevant to the cutting and milling process.

11.1.3.7 Packaging operations, with sufficient detail to allow trace-back of any packaged lot to the specific point of agricultural or collection origin.
11.1.3.8 Shipping records, with sufficient detail to trace distribution of each crop, if necessary, throughout the chain of custody, from the agricultural or collection source to the buyer(s) who receive(s) any portion of the crop.

11.1.4
Personnel. Make and maintain dated personnel records. These records should adequately describe all training received by each person involved in any phase of the production of herbal raw materials, and should also describe the steps that are taken to ensure worker safety and hygiene.

11.2
Retention samples

Take retention samples of each lot of herbal material produced, as applicable and in accordance with the following practices. Maintain retention samples for a sufficient period of time to meet any recall needs that may arise in relation to consumer products that will contain the herbal ingredient, and not less than three years after the last shipment of the herbal material lot.

11.2.1
Representative. Take retention samples that are representative of the entire lot by use of an appropriate sampling plan.

11.2.2
Labelling. Label retention samples to identify the contents by the plant name (both by its common English name and by scientific name); the part of the plant; the form of the material (e.g., “whole,” “teabag cut,” “powder,” etc.); the name and contact information of the grower and/or the distributor; the country of harvest or collection; the harvest year; the item number (if any); and the lot number.

11.2.3
Storage. Store retention samples separately from product inventories.

11.2.4
Correlated samples at time of cutting or milling. Take a retention sample, in a form that is sufficiently whole to allow for visible identification, of each lot of the herbal material before cutting or milling, and also a retention sample in the cut or milled form, and store these related samples in a manner that maintains their correlation in the event that assurance of accurate identity needs to be reconfirmed at a later date.
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Quality control

A quality control department shall be set up by the farmer/company to oversee the supervisory management and quality control of the entire farming process. The principal functions of the quality control department are:

(i) Environmental surveillance and hygiene control.

(ii) Inspecting farming resources, packaging material for use of collected medicinal plants, and issuing inspection reports.

(iii) Developing training programmes and supervising their implementation within the farm.

(iv) Preparing and managing quality control documentation and reports, and managing all kinds of original records concerning farming, inspection, collection and packaging of the medicinal plants.

The quality control documentation and reports shall cover;

(a) Type of medicinal plant including variety.

(b) Source, grower’s code or name.

(c) Quality and condition of the medicinal plant.

(d) Environmental protection e.g.

(i) Reduction and/or prevention of soil erosion.

(ii) Minimize water usage and environmental pollution.

(iii) Responsible and minimum use of agrochemicals.

(iv) Protection of water sources and no deforestation of primary forests.

(e) Good agricultural and business practices’ criteria such as

(i) Compliance with maximum residue levels 

(ii) Workers trained properly

(iii) Implementation of health and safety requirements, including accident and emergency procedures.

(iv) Implementation of hygiene rules and practices

Before collection and packaging, an inspection shall be made of each batch of medicinal material by the quality control department on the basis of national standards or standards reviewed and approved by the relevant authorities. The extent of the inspection shall at least include;

(i) The properties and identification of the medicinal material.

(ii) Visual and sensory properties.

(iii) Foreign matter.

(iv) Moisture content. 

(v) Ash content and content of ash insoluble in acids.

(vi) Seepage, marker substances or content of active ingredients. 

(vii) Restrictions on the content of pesticide residue, heavy metals, microorganisms and microbial load shall be in line with national standards and relevant regulations.

Inspection reports shall be signed by personnel who carried out the inspection and persons in charge of the quality control department. Such inspection reports shall be placed on file for future reference. The retention period for the inspection reports shall be based on the organization’s document retention policy or national and/or local regulatory requirements where applicable. 

13
Contract production protocol
13.1
Principle
Contract production shall be correctly defined, agreed and controlled in order to avoid misunderstandings that could result in a product of unsatisfactory quality.
13.2
General
The contract shall permit the contract giver to audit the facilities of the contract accepter.

13.3
The contract giver

The contract giver is responsible for assessing the competence of the contract accepter in successfully carrying out the work required, for approval for contract activities, and for ensuring by means of the contract that the principles of Good Agricultural Practice described in this guide are followed.

The contract giver shall provide the contract accepter with all the information necessary to carry out the contracted operations correctly in accordance with the any other legal requirements. The contract giver shall ensure that the contract accepter is fully aware of any problems associated with the product that might pose a hazard to premises, equipment, personnel, other materials or other products. The contract giver shall ensure that all materials delivered by the contract accepter comply with their specifications or that the product has been released by the authorized person.
13.4
The contract accepter

The contract accepter shall have adequate premises, equipment, knowledge, and experience and competent personnel to carry out satisfactorily the work ordered by the contract giver. 

The contract accepter shall not pass to a third party any of the work entrusted to him or her under the contract without the contract giver’s prior evaluation and approval of the arrangements. Arrangements made between the contract accepter and any third party shall ensure that the processing information is made available in the same way as between the original contract giver and contract accepter.
The contract accepter shall refrain from any activity that may adversely affect the quality of the product processed for the contract giver.
13.5
The contract

There shall be a written document between the contract giver and the contract accepter which clearly establishes the responsibilities of each party and shall be signed by both parties.

The contract shall clearly state the way in which the authorized person, in releasing each batch of product for sale, exercises his or her full responsibility and ensures that each batch has been processed and checked for, compliance with the requirements of Good Agricultural Practice.
Technical aspects of the contract shall be drawn up by competent persons suitably knowledgeable in herbal medicine.
All arrangements for production shall be in accordance with the code of practice for herbal medicine and agreed by both parties. The contract shall describe clearly who is responsible for collection/harvesting, handling and releasing materials, including in-process controls.
Collection/harvesting, processing distribution records and reference samples shall be kept by, or be available to, the contract giver. Any records relevant to assessing the quality of a product in the event of complaints or a suspected defect shall be accessible and specified in the defect/recall procedures of the contract giver. The contract shall describe the handling of starting, intermediate and bulk materials if they are rejected.
The contract shall conform to the National Legal requirements.
14
Complaints

There shall be a written policy for handling complaints. The cultivator shall review all complaints received. Handling of clients complaints shall be a priority. Medicinal plants growers shall regularly seek feedback from the clients and strive to work on the suggestions made by them. They shall endeavour to maintain cordial relations with their clients in the long run.

14.1
Standards for effective complaints management

14.1.1
Designate a location to receive complaints

Clients need to know where and how to file complaints or make inquiries.

(i) Select a place to receive complaints that is visible and accessible to clients. 

(ii) Publicize the complaint system to encourage clients to voice their dissatisfaction and to make the good intentions of the cultivator apparent. 

14.1.2
Develop a system for record-keeping

Prepare forms for recording, categorizing and filing complaint records. Design the system to perform functions such as the following:

(i) communicating complaint data to those in-charge; 

(ii) permitting swift identification and response when complaints need to be reported to others in-charge, or to law enforcement or regulatory agencies; 

(iii) providing market research through complaint trends; and 

(iv) enabling those in-charge to monitor the efficiency and effectiveness of the complaint management system. 

14.1.3
Process and record complaints

(i) Log in the complaint and any relevant data. 

(ii) Categorize it for resolution and record-keeping. Categories must be clearly defined and exclusive of one another. 

(iii) Assign the complaint to one person for handling. 

(iv) Forward the complaint to another level of authority, if appropriate. 

14.1.4
Acknowledge complaint

Clients do not register complaints with only a casual interest in their disposition. Complaining involves some inconvenience and, possibly, expense. Loyal clients with strong feelings are often involved.

(i) Personalize the response. 

(ii) Talk to the client, if possible, by phone or in person. 

(iii) Use letters when necessary, but avoid impersonal form letters. 

(iv) Take extra time, if needed, to help clients with special needs, such as language barriers. 

14.1.5
Investigate and analyze the complaint

(i) Be fair. 

(ii) Get both sides of the story. 

(iii) Keep records in the complaint file of all meetings, conversations or findings. 

14.1.6
Resolve the problem in a manner consistent with laid down procedure

(i) Forward the complaint to the appropriate level of authority for resolution. 

(ii) Keep the client informed through progress reports. 

(iii) Notify the client promptly of a proposed settlement. 

14.1.7
Follow-up

(i) Find out if the client is satisfied with the resolution. Was it carried out? 

(ii) Refer the complaint to a third-party dispute-resolution mechanism, if necessary. 

(iii) Cooperate with the third-party. 

14.1.8
Prepare and file a report on the disposition of the complaint, and periodically analyze and summarize complaints

(i) Circulate complaint statistics and action proposals to appropriate personnel. 

(ii) Develop an action plan for complaint prevention. 

(iii) Make sure the client viewpoint is given appropriate consideration in decision making.

15
Additional requirements

15.1
Ethical and legal considerations

The cultivation, collection and harvesting of medicinal plants, as well as the post-harvest processing of medicinal plant materials, must be carried out in accordance with legal and environmental requirements and with the ethical codes or norms of the community and country in which the activities take place. The provisions of the Convention on Biological Diversity must be respected.

15.1.1
Intellectual property rights and benefits-sharing

Agreements on the return of immediate and/or long-term benefits and compensation for the use of source medicinal plant materials must be discussed and concluded, in writing, prior to collection or cultivation. Contract cultivation of medicinal plants from propagation materials obtained from indigenous medicinal plants of a given country may carry varying degrees of property rights. The issue of rights of access to genetic resources is more complex, especially if the propagation materials have a long history as an item of international commerce, and are not indigenous to a given country.

15.1.2
Threatened and endangered species

Medicinal plants that are protected by national and international laws, such as those listed in national “red” lists, may be collected only by relevant permission according to national and/or international laws. The provisions of the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) must be complied with. Endangered medicinal plant species must be sourced only in accordance with national and/or regional legislation.

When medicinal plant materials from threatened, endangered or protected medicinal plant species are obtained through cultivation, they should be accompanied by appropriate documentation in accordance with national and/or regional regulations, to certify that no such medicinal plant materials collected from the wild are included.
15.2
Research needs

A national and/or regional inventory of medicinal plants may facilitate the identification of medicinal plants used by communities (including endangered species), outline their distribution and assess their abundance. It can also be used as a tool in tackling questions concerning intellectual property rights issues. Member States are encouraged to establish such inventories.

Research is greatly needed to improve the agronomy of cultivated medicinal plants, promote the exchange of information on agricultural production and investigate the social and environmental impact of medicinal plant cultivation and collection.

Data sheets and monographs should be developed on medicinal plants that take into account the particular situation of regions and countries. Such information materials can be useful instruments for promoting technical advancement. General as well as specific education and training materials should be developed for local growers and collectors of medicinal plants.
Annex A
(Informative)

Sample record for cultivated medicinal plants

Identification of cultivated medicinal plant

Scientific name (genus, species, author, family):__________________________________________
________________________________________________________________________________
Local name: ______________________________________________________________________
English common name (if known): _____________________________________________________
Plant part for harvest: _______________________________________________________________
Crop code number: _________________________________________________________________
Identification of cultivation site

Field location: _____________________________________________________________________
County/country: ____________________________________________________________________
Identification of cultivator

Name of cultivator: _________________________________________________________________
Contact address: ___________________________________________________________________
Date (dd/mm/yyyy) cultivation begins: __________________________________________________
Date (dd/mm/yyyy) cultivation ends: ____________________________________________________
Seeds and propagation materials
Source of the planted material: ____________________________________________________

Physical description of the planted material: __________________________________________

Commercially available (circle): yes / no

          If yes, name  of cultivator: ___________________ Name of supplier: _________________

Cultivation 
Method of propagation materials establishment (circle): direct seed sowing / transplants

Date of first sowing/planting: _______________ Percentage emergence: _________________

Date of re-sowing/replanting: _______________ Percentage stand establishment: __________

Distance between rows (cm): _______________ Distance between plants (cm): ____________

Size of planted area (m2): _________________ Number of plants per unit area: ___________

Crop rotation: _________________________________________________________________

Type of soil: %Clay ______ . %Sand ___________ %Silt ____________

% organic matter ___________ 
%Others (describe) ___________

Soil pH _____________________________ 
Soil fertility (circle): good/poor

Soil moisture retention (circle: good/poor

Soil drainage (circle): good/poor

Irrigation (circle): yes/no  


Land (circle): even/sloping

Type of irrigation (circle): flood/farrow/sprinkler/drip

Source of water (circle): municipal piped supply/lake/river/well/other

                  If other, please specify: ___________________________

Quality of water; good/bad

                  Description: ____________________________________

Salt content in water (circle): low/high

Name of adjacent plants: _________________________________________________________

Insect on adjacent plants (circle): aphids/scale/caterpillars/locust/other

             If other, please specify: ___________________________

Agrochemicals
Fertilizer applied before planting (circle): organic (composted animal manure) /chemical

                Name: __________________________  Method _______________________

                Time/date (d/m/y): ________________  Rate __________________________

Herbicides applied before planting:

                Name: __________________________ Method ________________________

                Time/date (d/m/y): ________________ Rate ___________________________

Herbicides applied after planting

                Name: _________________________ Method __________________________

                Time/date9d/m/y): _______________ Rate _____________________________

Pesticides applied:

                 Name: ________________________ Method ___________________________

                 Time/date (d/m/y): ______________ Rate ______________________________

Harvest 

Date of harvest: _________________________ Time of day; _______________________

Conditions: ____________________________ Method: ___________________________

Yield: ________________________________ 

Unusual circumstances that may influence quality
(extreme weather conditions, exposure to hazardous substances, pest outbreaks, etc.):

_____________________________________________________________________________________________________________________________________________________________

Summary of plant growth conditions

Year: _____________________

	
	Jan  
	Feb 
	Mar 
	Apr  
	May 
	Jun 
	Jul 
	Aug 
	Sept 
	Oct  
	Nov 
	Dec

	Duration of sunlight hour
	
	
	
	
	
	
	
	
	
	
	
	

	Average day temperature ((C)
	
	
	
	
	
	
	
	
	
	
	
	

	Average night temperature ((C)
	
	
	
	
	
	
	
	
	
	
	
	

	Average rainfall (mm)
	
	
	
	
	
	
	
	
	
	
	
	

	Plant height (cm)
	
	
	
	
	
	
	
	
	
	
	
	

	Plant diameter (cm) 
	
	
	
	
	
	
	
	
	
	
	
	

	Flower buds 
	
	
	
	
	
	
	
	
	
	
	
	

	Calyx formation 
	
	
	
	
	
	
	
	
	
	
	
	

	Insect damage 
	
	
	
	
	
	
	
	
	
	
	
	

	Diseases 
	
	
	
	
	
	
	
	
	
	
	
	

	Herbicide applied 
	
	
	
	
	
	
	
	
	
	
	
	

	Pesticide applied 
	
	
	
	
	
	
	
	
	
	
	
	

	Branching 
	
	
	
	
	
	
	
	
	
	
	
	

	Tillage 
	
	
	
	
	
	
	
	
	
	
	
	

	Irrigation 
	
	
	
	
	
	
	
	
	
	
	
	

	Frost/chilling 
	
	
	
	
	
	
	
	
	
	
	
	

	Wind 
	
	
	
	
	
	
	
	
	
	
	
	

	Drought 
	
	
	
	
	
	
	
	
	
	
	
	

	Yield per plant (part)
	
	
	
	
	
	
	
	
	
	
	
	


Other observations and recommendations: ______________________________________________

_________________________________________________________________________________

NOTE
If needed, write additional information or details of the work or observations on a separate sheet.
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