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FOREWORD 
Network for Certification and Conservation of Forests (NCCF) a non-governmental organization proposes to develop the Registration and Certification of Nursery and Quality Planting Material (QPM) standards and protocols for India.
The recently notified Compensatory Afforestation Fund (CAF) Rules of 2018 lay special emphasis on enhancing availability of QPM in the country and allows use of CAF for raising nursery for the production of the same.
 A Registered and certified Nursery and QPM regime is essential for healthy and sustainable growth of the forestry and wood based industrial sector.  It will ensure plenty of quality planting material that meets the global standards for afforestation, reforestation and industrial plantation programmes.
Distribution of quality planting material through certified nurseries at subsidized price which are practicing management practices of global standards will help in promotion of trees outside forests as well as on government lands. 
Developing National QPM Registry is another NCCF idea to provide a secure platform for issuing, tracking and retrieving information of the certified entities, certified stock and QPM availability. 
The QPM registry will assist producers/buyers in measuring, reporting and verifying the QPM in their operations.   
Only certified operations can sell, label or represent products as certified QPM, unless exempt or excluded from certification. 
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As per estimates of FAO, it is estimated that globally, natural forest area is decreasing and planted forest area is increasing. As of 2015, reported natural forest accounts for 93 percent of total forest area. On the other hand, planted forest area has increased by over 105 million ha since 1990 and accounts for 7 percent of the world’s forest area. The average annual rate of increase between 1990 and 2000 was 3.6 million ha. The rate peaked at 5.3 million ha per year for the period 2000–2010 and slowed to 3.2 million ha between 2010 and 2015, as planting decreased in East Asia, Europe, North America, South Asia and Southeast Asia. About 62% of these plantations are in Asia with China and India having the largest proportion of world’s plantations.
 
 Many initiatives with respect to tree plantations are being implemented in India for enhancing and increasing the extent of tree cover but the main concerns are with respect to the survival rate of plants and the quality of the yield. Apart from plantations on forest lands, a large number of saplings are planted in India every year on the public, private and community lands, outside forests in rural, semi-urban and urban areas including home gardens as well as indoor plants. In later cases plants chosen are seasonal flowering plants and ornamental shrubs. If we exclude shrubs, millions of woody perennials are planted yearly. Out of these large number of plants, it is estimated that a very small percentage of them can be categorized as “Quality Planting Material”(QPM).

QPM needs to qualify certain standards but to be precise; broadly these plants have at least these three parameters as follows:
(i) Propagation materials collected from mother trees which are phenotypically and geno-typically superior (INPUT)
(ii)Saplings grown from above materials are morphologically and physiologically strong enough or commonly called as a ‘sturdy plant’, so that, (NURSERY RAISING)
(iii) When these are used for out-planting in the field, the plants have better growth and high survival rate (OUTPUT)

Saplings are grown in Nursery from certain FRM (Forest Reproduction Materials) like seeds, clones, rhizomes, bulbs or tubers, wildlings, Tissue Culture plantlets etc. brought from different places within the country or from outside countries which are considered as Input materials and after growing them in Nursery over a specific period, these saplings are dispatched to various places for out-planting in the field. In other words, it is always easier to focus our attentions at a single place like nursery where the processing of various inputs is done for supplying quality outputs for the hostile field conditions. 
Hence, by Certification of Nurseries, we can assure supply of Quality Planting Materials.

There are large numbers of nurseries in our country which supply saplings every year. Many nurseries are run by Forest Departments in different states/UTs which provide plants at subsidized costs or on the basis of “no profit, no loss”. Forest Development Corporations in some states also produce quality plants on commercial basis. Horticulture Departments usually sale fruit plants mostly from their nurseries. PSUs, Urban Development Bodies, CPWD and PWDs, Local Self Government bodies, Railways or NHAI also run their own nurseries. In order to promote agro-forestry and farm forestry, many forest based industries run their nurseries in their catchment areas to supply plants to the farmers with or without buyback guarantee for their industrial raw materials used in Pulp & Paper, Plywood and MDF etc. There are few commercial nurseries also run by private entrepreneurs for good quality plants. State Agricultural Universities (SAUs),  Universities and research institutions under ICAR and ICFRE also run nurseries for their own campus beautification, distribution to beneficiaries for demonstrations as well as for sale of plants on commercial basis.
Exact number of nurseries may be available with Government Departments like Forest, Horticulture, Railways, CPWD, PWD, NHAI, FDCs etc. and similarly Industries also keep a directory of their nurseries. But nurseries run by unorganized sector are not known because there is no provision of licensing of nurseries with any authorities baring one or two states. Though as per an estimate there are about 6000 small and big plant nurseries in the country, of which 70% are privately owned and 30% government owned.
Though National Forest Policy of 1988, emphasized using QPM in order to increase the productivity of forest land which is of less than even 1cuM/ha/year, it has not significantly changed the work culture of SFDs in a big way. In absence of a vibrant Research & Development practices, neither Tree Improvement Programs of different species nor development of appropriate protocols for raising of nursery plants could be in place in most SFDs.  Remarkable progress in last three decades were noticed by Forest based Industries who run their captive plantations for getting steady supply of their raw materials particularly for Paper & Pulp, Plywood, Particle Board, MDF wood etc. in their own nurseries or in the decentralized nurseries through local farmers. The productivity of these industrial plantations has increased by 10 to 20 folds compared to natural forests. These progresses are due to vigorous Tree Improvement Program in few short rotation tree crops like Eucalyptus (Eucalyptus spp.), Poplar(P. alba Linn., P. ciliate, P. deltoides and other Poplus spp.), She-oak (Casurina spp.), Subabul (Leucaena leucocephala), Chinaberry (Melia azedarach) etc. and development of their Standard Operational Procedure in their nursery practices. This could be achieved through their in-house R&D facilities. Industries have also successfully collaborated with few FDCs to get raw materials of their need and showcasing their technologies. In order to increase productivity of bamboo plantations, National Bamboo Mission has taken a big step in above manner. In order to increase productivity of fruit trees, R&D efforts of ICAR are worth mentioning and productivity of tree based fruits are increased through asexual propagation, mainly budding and grafting in nurseries. 
National Horticulture Mission has transferred the technology to certain private nursery growers and accredited these nurseries in different states for supplying quality fruit plants to farmers.
It is now realized that by adopting three prongs strategies of Tree Improvement Program, development of appropriate nursery raising protocols of various tree species and by getting constant feedbacks of performances of out-planting in the field, long standing requirement of QPM can be addressed.
For propagation of majority of tree species in India, primary source is viable seeds of those species. However, as in agriculture crops, no legal framework exists in case of tree crops for collection, storage and trading of high quality seeds of tree crops. As a result, there is no provision for Seed Certification exists. Seeds are traded without any authenticated known sources. Only SFDs have identified Candidate Plus Trees (CPTs) or Seed Production Areas (SPA) for few tree species which have a large demand in their Plantation Programs. In few places, Seed Stands (SS) are established in old mature plantations after eliminating inferior trees, identified on the basis of the superior phenotypes. Seedling Seed Orchards (SSO) or Clonal Seed Orchards (CSO) is still relatively few. It is, therefore, a huge challenge for Nurseries, particularly for raising of timber, small timber and multipurpose tree-species such as species for fodder, fruit, fuelwood, fibre,  ornamental or shade tree species.
Apart from the knowledge of seed source, seeds supplied by most dealers or retailers are not duly certified stating their standard parameters like purity percentage, germination percentage, plant percentage, seed weight, moisture content, viability periods etc. Challenges multiply for Nursery Managements for procuring recalcitrant seeds with lower viability or seeds of dioecious plants. In such cases, Nursery Managements have limited options for getting seeds collected by themselves and evaluate seed certification parameters for proper use and storage of seeds for future needs or else find appropriate dealers within the country to procure certified seed lots.
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                  Quality plantations  
1. Survival 100%
2. Growth uniform
3. Wood quality uniform
4. Yield 100 to 120 tonnes
5.  Harvest age 4 years                                          





Non quality plantations  
1.  Survival 40 to 60 %
2.  Growth non uniform
3.  Quality of wood varying
4.  Yield 40 to 60 tonnes   
5.  Harvest age 7 years                                          
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No of Seeds/kg

Purity%

Germination%

Viability period 

Expiry date

Phone No.

Email

Address for customer complaint
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Scope of Standard:
In this document, an effort has been made to develop a kind of framework of certification of nurseries where woody perennials, are raised based on certain standards, can be evaluated by a third party from purely technical angles by assessment of plant growth at critical control points of sapling growth in nurseries following certain standard protocols by addressing to various risk factors. Proper assessment of these standards will ensure the potential of the nursery to produce Quality Planting Material on sustainable basis. It will be a win-win situation for the Nursery owner, as its produce can be sold at a premium price in comparison to non-certified nurseries and certainly consumers (planters/farmers) will be benefitted by better productivity by planting QPM in their fields which fetch better return and market value.
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Theme 1: Establishment of Nursery & Creation of various infrastructures
Theme 2: Planning and Management of the Nursery
Theme 3: Procurement of different Forest Reproductive Materials (FRM) and establish Chain-of- Custody with parent materials
Theme 4: Developing a robust feedback mechanisms for corrective actions
Theme 5: Developing a protocol for assessment of Sapling Quality
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1.1 Principle of  Nursery Establishment:
Criteria 1.1.1: Nursery to have land record of ownership/lease deed with demarcated boundary with GPS locations.
Criteria 1.1.2: Nursery needs to have its perennial water source of Quality Water with parameters as stated in the  Annexure-I; 24x7 availability of electricity with power back-up demonstrated by proof of monthly water bill, water quality report and monthly electricity bill.
1.2 Principle of Nursery Infrastructure:
Criteria 1.2.1: Nursery needs to have adequate physical infrastructure as per Attachment A
Criteria 1.2.2: Nursery needs to have suitable Skilled /Semi-skilled workers either on its pay roll or on service contract as per Attachment B, besides sufficient daily paid labors to run the nursery.    
Criteria 1.2.3: Regular training and Skill Upgradation of manpower of the nursery need to be in place.
Criteria 1.2.4: The Nursery organization shall demonstrate that workers have job-specific training and able to supervise, safely and effectively, to the Nursery management and all management activities. 
1.3 Principle of Legal Compliances:
Criteria 1.3.1: Nursery should possess appropriate authorization to operate or possesses          license of the appropriate Authorities or accreditation from Government/PSUs/Corporate Bodies/Private Agency.
Criteria 1.3.2: Nursery organization shall comply with all the National/State/Local Laws, Rules & Regulations and all technical/administrative guidelines of the Organization, to which it belongs. Some common Laws/Acts are depicted in the Annexure.
Criteria 1.3.3: The Nursery organization shall comply with the principles ratified by international conventions and obligatory codes of practice, relating to the trade of QPM /FRM including export / import.
Criteria 1.3.4: The Nursery organization shall identify, prevent and resolve disputes over    issues of statutory or customary laws, which can be settled out of the court in an amicable manner, through engagement with affected stakeholders (Quality/Quantity issue of supply of QPM / FRM, timely transport to planting sites, sale price, mortality due to mistake due to Nursery organization etc.,). 
Criteria 1.3.5: The Nursery organization shall uphold the principles and rights at work as defined in the ILO Declaration on Fundamental Principles and Rights at Work (1998). At any cost, the Nursery organization shall not engage children below the permissible age as per national laws as labors for nursery operations.
Criteria 1.3.6: The Nursery organization shall pay wages that meet or exceed Minimum Wage Act or other recognized wage agreements.  
Criteria 1.3.7: The Nursery organization through engagement with workers shall have mechanisms for resolving grievances and for providing fair compensation to workers for loss or damage to property, occupational diseases, or occupational injuries sustained while working for the Nursery organization.
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2.1    Principle of Technical Management:
Criteria 2.1.1: Keeping the nursery’s vision and objective in focus, annual target of plant production may be chalked out. Time-line of various species to be raised in the Nursery may also be determined. These are to be incorporated in a comprehensive document to be designated as a Nursery Management Plan. 

Criteria 2.1.2: Nursery management need to maintain a CHECKLIST (Annexure-II)depicting the interrelated tasks involved in managing a nursery, describing nursery’s daily, weekly, monthly, and seasonal tasks.  Good planning and oversight will ensure that all nursery tasks are prioritized and scheduled accordingly.

Criteria 2.1.3: The Nursery organization shall have “Nursery Manual”; “Seed Handling Manual”; Descriptor (Species/Clones/Varieties) and SOP for guidance in nursery operations issued by anybody less than the Head of the Organization. 
Criteria 2.1.4: The Nursery organization shall use species for production that are ecologically well adapted to the site.  Production of clones, varieties, genotypes shall be specified for their use (pulp, paper, plywood and panel, furniture, handicrafts, etc. supported by the research data).   
Criteria 2.1.5: The Nursery organization shall not use genetically modified organisms (GMO) or organisms where genes have been edited in the production process without proper authorization of the competent Authorities. 
Criteria 2.1.6: The Nursery organization shall use standard package of practices and protocols that are ecologically appropriate for the vegetation, species, sites and management objectives, clearly outlined in the SOP. A Guideline for preparing Draft SOP is enclosed in the Annexure-IV.
Criteria 2.1.7: The Nursery organization shall manage infrastructural development, transport activities and effluent discharge so that water resources and soils are protected and disturbance or damage are prevented, mitigated and/or abated. 
 Criteria 2.1.8: Nursery Manager should constantly try for reduction of  operational costs, which would determine the cost of the final product and viability of the nursery. If by adoption of certain mechanization, cost reduction is possible and labor efficiency can be enhanced, such practices need to be listed and internalized in the SOP.
2.2    Principle of Labor Management:
Criteria 2.2.1: Proper delegation of different daily tasks to key staff members and getting the feedback from them on regular basis need to be ensured by the Nursery Management. At the same time remaining alert and vigilant about the problems, timely actions for troubleshooting may be ensured.  .  
Criteria 2.2.2: The Nursery organization shall implement health and safety protocols to protect workers from occupational safety and health hazards. These practices shall, proportionate to scale, intensity and risk of management activities, meet or exceed the recommendations of the ILO Code of Practice on Safety and Health in Work. The Nursery organization shall provide protective equipment (Shoes, Gloves, Hat, Rain coat, Mask, Goggles etc.,) to the workers. 
Criteria 2.2.3: If large section Nursery Labors are female and they are accompanied by their babies, crèche facilities may be extended to them and the  mothers may be allowed to feed their babies in a sheltered room at periodic intervals.
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Generally Forest Reproductive Materials which are procured by nurseries for propagating are Seeds, Clones, Tissue Culture grown Ex-plants, Rhizomes, Cut Vines, Bulbs and sometimes few wildlings collected from forest floors. In absence of any Acts & Regulations in the country for trading of Seeds commercially, large scale dependency for these seeds, rest with SFDs/FDCs of States/UTs and certain Research Organizations under the umbrella of ICAR/ ICFRE that can tell about their Sources of Origin. Besides, Industrial establishments engaged in Tree Improvement Program for getting raw materials for their wood based industries possibly supply some Source Identified Seeds/mother materials. Independent Tree Breeders may also provide it. It is, however, unlikely to get information about the authenticate source of seed collection from Large Seed Dealers or Retailers in our country. 
3.1 Principle of Quality Seed Procurement:
Criteria 3.1.1: Knowing about the existing limitations of Quality Seed Source, Nurseries need to plan its procurement of seeds very carefully, since Quality Seeds are to come from Seed Orchard (either from Clonal Seed Orchard or Seedling Seed Orchard), Seed Production Area, Seed Stands and Candidate Plus Trees (CPTs). If Nurseries cannot ensure of procuring from sources narrated as above, seeds can also be procured by the Nursery Management from CPTs identified   after ascertaining traits of the tree depending on end use of plants to be raised for reasons like timber/small timber, fodder, fuelwood, avenue planting or bio-aesthetic purposes. In that case, geo-spatial data of the source tree need to be maintained besides its DNA Barcoding. Tree-wise seed lot is to be stored without mixing seeds from different trees of same species. If QPM can be produced from such seed source, Nursery can even think for selling Quality Seeds to other nurseries.
Criteria 3.1.2: Nurseries need to rely more on indigenous seeds of tree species found in the agro-ecological zone in which it is located with lesser risks as without proper provenance trials, performances of planting materials brought from a different agro-ecological zones will pose certain uncertainty. However, in such cases, less number of saplings from other seed zones can be tried for three to four years and their performances can be watched carefully after transplanting in the field before going for using large amount of seeds. Of course, exotic species of different countries which are performing well and are adjusted to local climate or in other words  naturalized may be treated as indigenous.
Criteria 3.1.3: In case, as a part of pro-active planning, if the Nursery wants to import seeds from outside of the country, it will attract necessary provision of Plant Protection Quarantine measures and these should be strictly adhered to.
Criteria 3.1.4: If seeds are to be procured from any Seed Dealer, the dealer should provide geo-spatial details of mother source and other essential parameters like its number/gram, moisture content, germination percentage, plant percentage etc. with every seed lot.  
Criteria 3.1.5: Most of the orthodox seeds can be stored in a cool dry space with insecticide in porous bags for one or two years easily. But before using, it is desirable to test viability (germination percentage) as it is likely to decline over the years. In case plastic* bags are used for storing of seeds, these need to be perforated.
*(Most of the time seed are to be kept in envelopes/paper bags, metal containers, super grain bag and PICS (Purdue Improved Crop Storage) bags than plastic bag and other conventional containers as the moisture released from the seed will cause mold and ruin the sample if remained trapped in the container) (Bhandari et al., 2017).
Criteria 3.1.6: There are certain seeds whose viability lasts for a shorter period or the germination percentage is very low. These seeds are known as recalcitrant seeds. Mostly seeds having higher oil contents are of such nature, for example Neem, Karanj, Mahua etc. In case nursery wants to raise these species, it is advisable to collect these from CPTs of these species of nearby areas and use them early. Usually recalcitrant seeds can be stored in low temperature for longer period but such cryopreservation may not be feasible everywhere.
Criteria 3.1.7: Bamboo plant has huge demands. But the flowering cycle of different bamboo species are being longer, seeds need to be procured from limited areas reporting gregarious flowering. Nursery managers should remain vigilant and procure bamboo seeds in sufficient quantity. Of course, it is now easier to get bamboo related information from National Bamboo Mission. Nurseries rely on rhizome banks for sustainable production.

3.2 Principle of procurement of Clonal materials of high quality
Criteria 3.2.1: The vegetatively active plant parts from most of the trees, especially the branches and roots respond well in producing the saplings. However, not all trees propagate well from all the plant parts.  The criteria for selection of the parent tree for taking a vegetative active part for reproduction and taking care of the selected vegetative plant part are similar to those used for collecting the seed.
Criteria 3.2.2: Incidentally, in our country, promising clones of various industrial wood species have been developed by Industries and they are supplying it with certificate of origin.  Hence, nurseries need to take advantages of propagating these species after testing the appropriate clone for their region and prepare hedge garden in the nursery itself to replicate these species in temperature and humidity controlled Mist Chamber for large quantity.  
Criteria 3.2.3: The vegetative propagation of plants by tissue culture is known as micro propagation. Ex-plants materials produced through tissue culture   and certified as per protocol (NCS-TCP) developed by DBT (DBT,2013), can be procured for growing and hardening purposes in the nursery.
3.3: Principle of maintaining traceability: 
Criteria 3.3.1: Documentation of the chain-of-custody of seed/vegetative material used for producing planting stock will be maintained by the nursery at all stages right from the certified mother materials through any of the mass propagation systems to the point of sale from where the consumers procure the labeled planting stock. By sample basis Genetic Fidelity Tests can be conducted with Genetic Markers to match with the DNA Barcoded materials of the mother source.
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Nursery Management is a continuous process of improvement and problem solving. One of the recurring risks in the nursery is of pest management. It is always prudent to remain vigilant and take preventive actions without waiting for the problem to occur. The approach of holistic pest management always involves by maintaining a hygienic environment in the nursery, based on regular observation. Regular observations of growing seedlings also indicate deficiencies of major & minor nutrients, sun-light inadequacies or excess/deficit irrigation or damages caused by adverse environment or biotic damages other than pathogens.
4.1: Principle of preventive measures for good hygiene:
Criteria 4.1.1: Propagations materials like seeds, cuttings etc. need to be treated with disinfectants, ensuring imported plant materials pest free, properly cleaning all working tables, aisles, floors, space under the table, side-walls of mist chamber with bleaching, disinfecting all tools and plants used in nursery operations and reusing containers after thorough cleaning, making the nursery almost weed free, preventing water accumulation as breeding ground of algae and fungi by careful inspection time to time.
Criteria 4.1.2: Removal of plant debris before seed sowing needs to be ensured. Heating or pasteurizing any growing media ingredients which may contain pest and bacteria and adopting soil free growing media is strongly recommended. It is always better to test even the irrigation water, if any contamination is anticipated.
Criteria 4.1.3: Since in nursery different plant species are retained for varying periods, slow growing species need to be raised in the beginning and fast growing at the end of the growing season as it is always challenging to keep the growth rate controlled without  proper crop scheduling. Otherwise, plant   get taller compared to container and become lanky. 
Criteria 4.1.4: Managing the nursery environment conducive to plant growth is very essential. Unfavorable environmental conditions lead to stress factors and make the plants vulnerable to pests and diseases. In open nursery, special arrangements are done to minimize frost damage during winter and damage caused due to hot winds in the summer for sensitive young seedlings. Too much water on plants  encourages damping-off, root disease, fungus gnats, moss and liverwort growth, excessive leaching of mineral nutrients, potential groundwater contamination, and foliar diseases such as Botrytis blight, powdery mildew, and Rhizoctonia. 
Over-irrigation may cause plants to grow rapidly and spindly making them more susceptible to environmental stresses. 
On the contrary, less watering causes desiccation of roots with accumulation of salts in the root zones as a result making them vulnerable to root pests. Hence, nursery plants need optimum irrigation through proper nursery management. Proper temperature and humidity control is also needed in mist chamber.
Criteria 4.1.5: It is absolutely essential to give adequate attention for healthy growth of plants through choosing proper size of container for different species, growing medium, fertilization and inoculation of micro-organisms in root zone for better growth for reducing probability of infections by pests and diseases, as healthy plants will be less susceptible.
4.2: Principle of Regular Monitoring for curative measures:  
Criteria 4.2.1: Regular monitoring or “scouting” is a critical part of the holistic approach. A daily walk-through of the nursery will reveal developing pest outbreaks or environmental problems that are conducive to pests while problems are still minor and easily corrected. In small nurseries, the grower or nursery manager should do the inspections, but, in larger facilities, one person should be designated as the pest scout.  
Criteria 4.2.2: The crop monitor need to use magnifying lens for closer observation and to record details of the changes observed by him on his field notebook while daily scouting in rooting chambers or open growing areas.  Earlier the problem is detected; such plants can be culled or isolated to reduce the outbreaks. Observations of predators like birds, lizards etc. are also very useful for biological control.
Criteria 4.2.3: In case of unusual observations which are not accurately diagnosed, outside experts may be called for consultation and properly documented in detail on plant protocol for future references.    


4.3 Principle of addressing to Pest Management after accurate diagnosis: 
Criteria 4.3.1: After the problem is accurately diagnosed as a first option preventive measures described above are implemented. If the problem persists, the holistic approach calls for assessment of damage and if the effect is not big, even “doing nothing” may be a cost effective approach.
Criteria 4.3.2: If action is taken, the goal is usually to reduce crop   losses to acceptable levels, rather than to eradicate pests. A spectrum of management options is available, with treatments including;
· Modifying and managing the nursery environment.
· Culling of the affected saplings.
· Mechanically removing pests (picking off, swatting, trapping—ensure staff are trained to know the difference between beneficial pest predators and actual pests).
· Using biological controls such as beneficial microorganisms and pest  predators, diseases, or parasites  
· Using the least toxic pesticides available as a last resort to lower pest populations to a tolerable level
Criteria 4.3.3: Synthetic or natural pesticides/bio-pesticides should be considered only as a last resort after other environmental and horticultural control measures have been considered. Most tropical plants can be grown without fungicides and insecticides. Because the nursery environment is so favorable for many pests, however, chemicals are sometimes to be used and recorded in the notebook. Only FAO/WHO approved pesticides are chosen those are least toxic, safe to use, targeted for the specific pest, short-lived in the environment, and will not contaminate the environment or reduce populations of pest predators. 
4.4 Principle of Record Keeping 
Criteria 4.4.1: It is statutory to maintain records of different kinds for better management of the Nursery Unit and QPM produced in the nursery. A catalogue of such essential records is given in the Annexure-III below:


CHAPTER-7
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Although saplings are relatively pampered in the nursery, they can have a rather perilous journey from their safe growing environment to their out-planting destination. During lifting, grading, storing, handling and planting; risks for saplings to be subjected to moisture stress, temperature stress, or physical stress are numerous. These stresses are cumulative and can lead to poor field performance. When this occurs, there can sometimes be a dispute between the nursery and the customer over what caused the poor growth, survival, or both after out-planting. Sapling quality data can assist in determining whether sapling performance issues are due to something that occurred in the nursery, improper planting practices or environmental conditions after out-planting.
5.1: Principle of Sapling Quality Assessment:
Criteria 5.1.1: Seedling/ Sapling Source:
· Record of Seedling / Saplings source of origin with GPS points  
· Record of Seedling / Sapling type –  seed origin, clonal

Criteria 5.1.2: Seedling / Sapling measurement specifications
· Record of seedling / sapling collar dia (mm/cm), height (cm), number of leaves (see Exhibit 1)
· Record of stem colour, leaf colour, free from diseases and pests and mineral deficiencies  (see Exhibit 2) and vigour
· Record of age (month/days), dry wt, shoot/root ratio, sturdiness quotient, Dickson’s quality index.
Criteria 5.1.3: Seedling / Sapling culling and grading
· Check that the root ball is intact and not broken (see Exhibit 3 and 4)
· Discard diseased and non-vigorous plants
· Grade based on size criteria, thicker stem, fresh leaves and  vigorous plant
· Records on culling and grading for point 1 to 3 are maintained for verification

Criteria 5.1.4: Seedling / Sapling Supply
Transport and storage: Each consignment shall accompany with the cargo sheet containing the information of FRM with supplier’s organizations name
Criteria 5.1.5: Seedling /Sapling Photographic Evidence
Quality parameter with photo of the seedling / sapling be depicted and posted at the grading and dispatch section in the nursery (See Exhibit 5)
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	C
	Criteria

	CAF
	Compensatory Afforestation Fund

	CPT
	Candidate Plus Trees

	cm
	Centimeter

	CPWD
	Central Public Works Department

	DBT
	Department of Bio-technology

	SFD
	State Forest Department

	FAO
	Food and Agricultural Organization

	FDC
	Forest Development Corporation

	FM
	Forest Management

	FRI
	Forest Research Institute

	FRM
	Forest Reproductive Material

	GMO
	Genetically modified organism

	ICAR
	Indian Council for Agricultural Research

	ILO
	International Labour  Organization

	P
	Principles

	LT
	Lethal temperature

	MAI
	Mean Annual Increment

	mm
	millimeter

	NA
	Not Applicable

	NCCF
	Network for Certification and Conservation of Forests

	TCP
	Tissue culture plant

	NDC
	Nationally Determined Contributions

	NHAI
	National Highways Authority of India

	pH
	Hydrogen ion concentration

	PMS
	Plant moisture stress

	PSUs
	Public Sector Undertaking

	PWD
	Public Works Department

	QA & QC
	Quality Assurance and Quality Control

	QPM
	Quality Planting Material

	RH
	Relative humidity

	SAU
	State Agricultural Universities

	SFDs
	State Forest Departments

	SOP
	Standard Operating Procedure

	STD
	Standards

	UTs
	Union Territories








ANNEX: TERMS AND DEFINITIONS


The  Annex  was  adopted  by  the  Governing  Body  of  the  NCCF  on  ……..2021.  It  defines  the  basic  and fundamental  terms  relating  to  Quality Planting Material  (QPM)  certification  and  in  particular  to  NCCF  QPM certification standard
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[bookmark: _Toc89115889]Attachment- “A”

	PHYSICAL INFRASRUCTURES OF A STANDARD NURSERY   

	1.
	Defined boundary of the nursery
	9.
	Store (Chemicals, Insecticides & Pesticides Containers, Media, Protective equipment, etc.).

	2.
	Administrative Building
	10.
	Water facility for nursery (Pond, bore well etc.), Overhead or Underground tanks, Nursery Irrigation and fertilization facility.

	3.
	Nursery roads, Drains & Lighting facilities
	11.
	Green houses, Glass houses with planting material.

	4. 
	Drinking Water Facilities
	12.
	Media preparation facility, Media filling facility

	5.
	Resting Sheds, Creche for infants, Toilet facilities for men & women, Dinning areas, First Aid room etc. as a part of labor amenities
	13.
	Hardening area and open nursery with benching system.

	6.
	Fire Control Equipment
	14.
	Cutting preparation facility, seed dibbling facility.

	7.
	Laboratory
	15.
	Scrap yard, hazards waste disposal area.

	8.
	Germplasm bank (CMA, Mother bed area etc.).
	16.
	Effluent out let area.
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	MANPOWER INFRASTRUCTURE

	1.
	Nursery Administrator

	2.
	Technical Manager

	3.
	Laboratory Assistant

	4.
	Trained Gardener

	5.
	Office Staff consisting of Accountant, Store Keeper, Record Keeper, Sale & Purchase Assistant, Labor Welfare Officer

	6.
	Consultants for Pest Control, Taxonomist, Soil Scientist, Geneticist (as and when required)















[bookmark: _Toc89115891]Annexure-I: Parameters of irrigation water in nursery:

	S. No
	Parameter
	Level of Concerns
	Remarks

	1
	pH
	< 5.0 and > 7.0
	Must be interpreted with alkanity level

	2
	Total        alkalinity      (as CaCO3)
	< 30mg/L or >100 mg/L

	Acid Injection used to treat high alkalinity

	3
	Hardness
(Ca and Mg)
	< 50 mg/L or >150 mg/L
	Equipment clogging and foliar staining at level above 150 mg/L. Treatment with water softening but may increase Sodium level

	4
	Calcium (Ca)
	Below 50 mg/L (Plant deficiency), above 100 may cause P and Mg deficiency
	See hardness above

	5
	Magnesium (Mg)
	Below 25 mg/L ( plant deficiency)
	Fertilizer may be applied to remove deficiency

	6
	Electrical Conductivity (EC)
	Above 1.0 mmho/cm (plugs), above 1.5 mmho/cm for other plants
	Typically caused by high salts or hardness

	7
	Total Dissolved Solids (TDS)
	Above 640 mg/L (plugs),
Above 960 mg/L (for other plants)
	Closely related to water conductivity

	8
	Boron (B)
	Above 0.5 mg/L (Poinsettia), above 1.0 mg/L (for some plants), above 2.0 mg/L for most of the plants
	Anion exchange or reverse osmosis treatment

	9
	Chloride (Cl)
	Above 30 mg/L for sensitive plants, above 100 mg/L most plants
	Dilution. Reverse osmosis or distillation treatment

	10
	Sodium (Na)
	Above 50 mg/L
	See Chloride treatment option

	11
	Sodium  Adsorption Ratio (SAR)
	Above 2.0
	Elevated levels are most important if Sodium is elevated above 50 mg/L

	12
	Nitrate- Nitrogen (NO3-N)
	No concern for plant growth. Levels above 5.0 mg/L indicate potential contamination that may affect other water uses
	Can vary significantly throughout the year. Nitrate above 5 mg/L may indicate broader contamination problems.

	13
	Ammonium-Nitrogen (NH4-N)
	No concern for plant growth. Consider levels in the overall fertilization program. Plant problem often related to fertilization rates
	Toxicity symptoms include stunting, root death, leaf yellowing and distortion of growing points. Correcting by switching to Nitrate fertilizers

	14
	Phosphorous (P)
	Above 5.0 mg/L may cause nutrient deficiencies. Levels above 1.0 mg/L problematic for discharge water
	Most often reduced through dilution by water with other water sources

	15
	Potassium  (K)
	No high level of concerns for plant growth
	Low levels or low availability due to high pH may limit production

	16
	Sulfur
(S)
	Below 10 mg/L may require addition of fertilizer in rare cases
	Rarely a parameter of concern. Addition in fertilizer may be needed for some plants.

	17
	Iron
(Fe)
	Above 0.30 mg/L for micro-irrigation (clogging), above 1.0 (foliar spotting and clogging), above 5.0 mg/L (toxicity)
	Large scale removal is most efficient using a settling pond. Various oxidizing filters can also be used depending on other chemistry

	18
	Manganese
(Mn)
	Above 0.05 mg/L can cause clogging of irrigation equipment, above 2.0 may be toxic for some sensitive plants
	See Iron remarks above. Manganese removal is more difficult and may require additional pH adjustment.

	19
	Copper
(Cu)
	Above 0.20 mg/L toxic to some plants
	Corrosion of pipes is most likely source

	20
	Molybdenum
(Mo)
	Above 0.50 mg/L  toxic to some plants
	Large scale removal of Mo is not generally a cost effective option. Use dilution or alternate water supplies

	21
	Zinc
(Zn)
	Above 0.03 mg/L
	Most likely from the corrosion from galvanized pipes. Plant toxicity most likely where low pH occur in growth media
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Annexure-II

[bookmark: _Toc89115893]NURSERY MANAGEMENT CHECK-LIST
Planning and scheduling (weekly, monthly, yearly)
• Make a list of what needs to be done based on daily observations, daily logs, and crop development records.
• Establish propagation protocols.
• Create and update crop-growing schedules and facilities schedules.
• Prioritize and delegate tasks.
• Follow up to ensure tasks to be completed.
• Refine nursery vision and objectives annually; anticipate new crops to grow, changes in production, infrastructure improvements or expansion, and other planning for the future.
Routine Tasks (daily)
• Irrigate
• Crop culturing (for example, weed or pest control, fertilizing).
• Monitor and observe the crops.
Recordkeeping 
• Record observations and actions in daily journal or log (daily).
• Make notes in the plant development records for each crop (daily or weekly).
• Update and revise plant protocols (at end of each crop).
• Conduct crop inventory assessment (ongoing).
Crop-Phase Production Tasks 
• Establishment tasks (for example, making growing media, sowing seeds, inoculating with micro symbionts).
• Rapid growth phase tasks (for example, fertilizing, monitoring).
• Hardening phase tasks (for example, changing fertilization and light regimes).
• Update clients about crop development.
• Harvesting, packing and shipping tasks.
Seasonal Cleanup 
• Purge or transplant holdover stock.
• Clean floors, tables, tools, equipment, and so on.
• Clean and sterilize containers.
• Check and repair equipment, tools, and infrastructure such as irrigation lines.
Financial Management
• Determine expenses, including labor, time and supplies needed to produce crops, and overhead costs (for example, utilities).
• Determine estimated income.
• Create and manage an annual budget based on anticipated income and expenses.
• Administer contracts.
• Inventory supplies for production and maintenance (for example, growing media, fertilizers, containers and trays, irrigation parts) and order as needed.
• Estimate future costs and income and adjust budget accordingly.
Problem Solving and Troubleshooting
• Identify and analyze problems as they arise.
• Know who to call for help (for example, another grower, a soil scientist, a pest expert, an irrigation specialist) and contact them as needed.
• Develop and test hypotheses to solve the problem.
• Implement a solution.
Cultivating Good Relationships with Staff, Clients, and the Community
• Provide staff education and training.
• Connect staff with nursery vision and objectives.
• Give and receive feedback and input (observations and improvement suggestions).
• Plan meetings, safety awareness, and so on.
• Develop target plant specifications with clients.
• Educate clients about key issues for handling, outplanting, and care.
• Visit outplanting sites and clients to check up on survival and growth; follow up with clients to discuss field performance of plants, revisions of target plant criteria, and future needs.
• Offer public education and outreach.
Learning and Sharing
· Attend training events and conferences.
· Learn from other nurseries; host and attend field days and visits.
· Read published literature (for example, Native Plants Journal).
· Explore ways to improve crop production and plant quality.
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[bookmark: _Toc89115895]LIST OF DOCUMENTS IN NURSERY

	Sl No
	Compliance Documents

	1
	Monthly losses report

	2
	Statutory compliance report

	3
	Insurance files

	4
	Physical verification files

	5
	Capex related files

	6
	Justification notes files

	7
	Purchase order files

	8
	Contract bill copies

	9
	Agreement copies

	10
	Manual gate pass receipts

	11
	Returnable Materials receipts

	12
	Stores issue indents

	13
	Material consumption report

	14
	Non consumables daily issue report 

	15
	Scrap vouchers

	16
	Purchase requisition register

	17
	HSD issuing file

	18
	Sustainability report

	19
	Asset verification reports

	20
	Library books & journal report

	21
	FSC records & files

	22
	CDM Records and files

	23
	Laboratory soil sample analysis report








	Sl No
	Compliance Documents

	24
	Water Sample Report

	25
	Vermiculate & coir pith reports

	26
	Vermicompost register

	27
	Office Correspondence Record

	Production related

	28
	Daily activity log book

	29
	Mist chamber planting log book

	30
	Mist chamber shifting log book

	31
	Finishing goods log book

	32
	Monthly reports

	33
	CMA CTA layouts

	34
	Delivery challans/indents/gate pass record

	35
	Customer feedback record

	36
	 Approval files

	37
	RO, DG, Solar & Bore well reports

	38
	Man power deployment reports

	FRM Records

	39
	Register of Certified Seed Dealers

	40
	Seed Procurement Register

	41
	Details of CPTs from which seeds collected

	42
	Register of Clones collection

	43
	Procurement of certified Ex-Plants
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[bookmark: _Toc89115897]Guideline for Development of Nursery Protocols of various species and preparation of Standard Operation Practice for each plant species
 
Procedure of Developing a Plant Protocol:
1) A propagation protocol describes all the steps necessary to grow a species under local conditions, from the collection of seeds or cuttings all the way through multiplication and shipping the plants to the client. It is meant to be a reliable, repeatable guide to producing and scheduling a crop of those species. Ideally, a protocol is comprehensive, systematic and detailed. It is not a onetime job and need to be refined after each season with new experiences gathered keeping in focus various cost effective options.
2) A protocol typically describes the following aspects and characteristics;
· Species name and ecotype
· Time necessary to grow to target plant specifications.
· Target plant specifications (for example, height, root system, and stem diameter)
· Propagule sources, characteristics, collection, and processing.
· Pre-planting propagule treatments
· Type of Container/Growing Medium
· Growing area preparation (Mist Chamber, Open Nursery)
· Management of establishment, rapid growth, and hardening phases
· Grading, Quality Check and Transportation practices
· Out planting window and planting technique(s).
 Drafting a Protocol:
Drafting of protocol will be based upon firsthand experience and outside source of information like appropriate book or sharing knowledge from the SFDs, technical experts or other growers. Once it is validated / implemented in the nursery, on the basis of notes on the daily log and nursery development record, the protocol can be further refined and updated. It needs to be very detail without leaving any scope for ambiguity / application of mind by any nursery staff. Before making further refinement, small experiment may be conducted at the direct supervision of the Nursery Manager with randomized control design to make inferences and after proper assessment of cost effectiveness, so that it can be further up scaled. If successful, in order to internalize the practice, written protocol may be amended accordingly. It may allow flexibility in methods of pretreatments of seeds before sowing, changing any components of growing medium, frequency of irrigations in different growth phases of saplings, application of mycorrhizal inoculation etc. in the documented protocol.
4) Once the plant development protocol is finalized and frozen until next refinement, Standard Operational Practice (SOP) can be issued on that basis. Since SOP is required to be followed religiously by lower functionaries and labours, flexibilities cannot be delegated to them. Any departure from SOP will make the staff accountable.
Developing growing schedule of Plant Species
5) With the propagation protocol in hand, it is necessary to develop a growing schedule that covers all phases of sapling production and the time necessary to complete each step. When the timing for nursery saplings is understood, appropriate dates for sowing seeds or planting cuttings can be calculated by counting backwards from the desired out-planting date. Knowing when saplings need to be supplied   and how long the species will take to produce the same, will enable the nursery to schedule its activities with clients’ dispatch schedules. The total time required for the production of each sapling will vary by species, container size, season, and nursery environment. Genetics and the variability of seed-lots may also cause variations in   scheduling even for the same species. Less well-known or more temperamental species require the nursery manager to build a safety margin of 2 to 4 weeks into the schedule in case of problems with germination or growth. The growing schedule should focus on these steps as plants move through the nursery: propagule collection, cleaning, and treating; the three phases of plant growth (establishment, rapid growth, and hardening); and storage and transporting.

GLOSSARY OF TERMS 
Accreditation: Accreditation means a procedure adopted by the National Accreditation Body for ascertaining the competence of a Certification Body to certify organic farms, products and processes as per the National Standards for Organic Products. 
Biodiversity: The total variability within and among species of living organisms and the ecological complexes that they inhabit. Biodiversity has three levels - ecosystem, species, and genetic diversity - reflected in the number of different species, the different combination of species, and the different combinations of genes within each species. (2) The totality of genes, species, and ecosystems in a region or the world.
Biological control: The use of organisms or viruses to control parasites, weeds, or other pests.
Biomass – The total amount of living plants and animals above/or below ground in an area at a given time.
Breeder seed: Seed or vegetative propagating material which is directly controlled by the originating or, in some cases, the sponsoring plant breeder, institution, or firm, and which supplies the source for initial and recurring increase of foundation seed. See seed certification classes.
Breeding seed orchards (BSO): are plantings established with seed collected from a number of selected seed trees and mixed in a specific planting with the purpose of producing improved seed. 
Candidate Plus tree:  A tree that has been selected for grading because of its desirable phenotypic qualities but has not been graded or tested.
Chain of custody: certification provides credible confirmation for products with environmentally and socially responsible sources to access the market

Clonal Seed Orchard (CSO): is established by clonal material (usually scions) from selected mother trees, which is raised by (usually) grafting. The offspring from the clones in the seed orchard may be tested in separate progeny trial. If such trials prove that clones in general are superior, the CSO may be classified as ‘tested’/ ‘qualified’. The CSO can also be classified and ‘tested’/’qualified’, if only superior clones (based on results of the progeny trial), are left and other clones removed (=genetic thinning).
Clone: To propagate a plant asexually usually by grafting, rooting cuttings, tissue culture, or apomictic seed. Except for an extremely low level of mutation, all plants from a clone are genetically identical. (This is the usage most common in agronomy, horticulture and forestry) 

Criteria: A category of conditions or process through which sustainable forest management can be assessed. A criterion is characterized by a set of related indicators, which are monitored periodically to assess change (Source: Montreal Process, 1995; Bhopal India Process glossary of technical terms)

Cryopreservation: Plant cryopreservation is a genetic resource conservation strategy that allows plant material, such as seeds, pollen, shoot tips or dormant buds to be stored indefinitely in liquid nitrogen. After thawing, these genetic resources can be regenerated into plants and used on the field.
Dioecious plants: having the male and female reproductive organs in separate flowers on separate plants. A dioecious plant has either male or female flowers, not both. For dioecious plants to reproduce, a male plant must be near a female plant so that pollinators can do their work.
Dickson’s Quality Index: A tool to evaluate seedling quality as a function of  total dry matter (TDM) , shoot height, stem base, diameter, shoot dry matter-sum of stem, base dry matter and leaf dry matter-and root dry matter
DNA barcoding: is a method of species identification using a short section of DNA from a specific gene or genes. 
Forest Area: Forest area means, the area recorded as “Forest” in government records and includes reserved, protected and unclassed forests.

FRM (Forest Reproduction Materials): The term forest reproductive material, or FRM, encompasses seeds, plant parts (e.g. cuttings and scions) and plants raised by means of seeds or parts of plants including plants propagated in vitro. Knowledge of FRM – such as genetic and morphologic variation, reproductive biology, seed biology and storage, and plant propagation (by seed or vegetative means) – is essential for sustainable forest management in both natural and planted forests.
Genetic diversity: Any one seed is a cross between one male and one female i.e. in outbreeding two individuals. For some species selfing may play a role, but this is not common for trees. Bulked seed should represent a broad genetic base because genetic diversity gives more adaptation options, allows selection and reduce the risk of inbreeding in future generations. Although the issue of ‘optimal’ level genetic diversity is not an easy one, as many factors must be taken into account, we say as a rule of thumb that a seed source that is not part of a designed breeding programme should in general consist of many individuals and seed should be collected from at least 30-50 unrelated seed trees.
Genetic Fidelity Tests: Fidelity Testing, an Approach to ensure the Genomic Stability of the Biologically Hardened Micro Propagated plants. Assessment of genetic fidelity of micro-propagated plants at an early stage helps fine tuning of protocol parameters and judges the suitability of regeneration protocol for large scale applications.

Genetic Markers: Genetic markers are one of the advances which have occurd in the genomics era. Among genetic markers, molecular markers mainly because of their abundance, are the most widely used them. Development of molecular markers has greatly altered genetics and plant breeding. Genetic markers indicate the genetic differences between different organs or species. 

Genetic Superiority: It is measured by the level of genetic diversity within and between populations as well as suitability for intended use among other desirable characters. Some genotypes are more attractive than others for tree users, if they include genes that lead to trees with attractive phenotypes. 
Genetically modified organisms (GMO): Organism whose genome has been engineered in the laboratory in order to favour the expression of desired physiological traits or the generation of desired biological products.
Germination percentage: Germination percentage is an estimate of the viability of a population of seeds. The equation to calculate germination percentage is: GP = seeds germinated/total seeds x 100. The germination rate provides an measure of the time course of seed germination.. 
Landscape: A geographical mosaic composed of interacting ecosystems resulting from the influence of geological, topographical, soil, climatic, biotic and human interactions in a given area 
“Landscape approaches” seek to provide tools and concepts for allocating and managing land to achieve social, economic, and environmental objectives in areas where agriculture, mining, and other productive land uses compete with environmental and biodiversity goals 
Maintaining traceability: Documentation of the chain-of-custody of seed and or vegetative material used for producing planting stock will be maintained by the accredited nursery at all stages from the certified mother trees through any of the mass propagation systems to the point of sale from where the farmers procure the planting stock.
Management Plan A written document based on the data, reports, surveys, records and maps that describe, justify and regulate the activities to be carried out by any manager, staff or organization within or in relation to the LMU/FMU, including statements of objectives and policies
Mother trees: Mother Trees (plus trees) have been selected according to pre-decided characters, but seeds and plants have not been kept separate and planted with family design as in normal seed orchards.
Nursery: Nursery means an area where plants (as trees, vines, shrubs, or herbs) are grown, kept or maintained for transplanting, for use as stocks for budding and grafts, or for sale.
Orthodox seed:  A seed that can be desiccated and then stored. Storage life is increased by low temperature. Most temperate plant species and tropical pioneer species have orthodox seeds.
Plant Protection Quarantine: Plant Protection quarantine is defined as the legal enforcement of the measures aimed to prevent pests from spreading or to prevent them from multiplying further in case they have already gained entry and have established in new restricted areas.
QPM: Quality Planting Material may be defined as ‘the production of uniform, healthy, disease-free planting material raised through seed or vegetative methods with an overall goal to raise the physiological and phytosanitary quality of the plant available to stakeholders to increase productivity’.
Quality Planting Material (QPM) is an essential input in agriculture and forestry for maximizing revenues, improving adaptability to adverse environmental conditions, and meeting quality raw material requirements of markets.
Quality Planting Material (QPM):  is an essential input in agriculture and forestry for maximizing revenues, improving adaptability to adverse environmental conditions, and meeting quality raw material requirements of markets.
Recalcitrant seed:  A seed that cannot survive desiccation, so germinates instantly; its storage life is usually only a few days, rarely a few weeks.
Rhizome: a horizontal underground stem that sends out both shoots and roots. It may act as a storage organ in plants, especially when situated underground

Saplings: A young tree with a slender trunk is known as a sapling
Seed Orchard: These are established seed sources i.e. sources with a documented parental history or pedigree. In seed orchards seed lots, i.e. mother trees, are kept separate and the identity maintained in order to do family selection and breeding as part of advanced seed production.
Seed orchards:  are seed sources established from a known source, with a broad genetic diversity (many seed mother trees), usually with phenotypic or, in case of advanced generation seed orchards with genetic tests available, genotypic selection.
Seed Production Areas. SPAs are plantations or (rarely) single species natural stands that have been genetically upgraded and managed for improved seed production by culling of poor phenotypes. Culling may also lead to some degree of genetic refinement and drift. Although rouging may give some genetic gain for desirable characters that are highly heritable, SPAs are, in terms of evaluation and seed collection, similar to their base source viz. plantations (or in rare cases natural forests). SPAs will thus in the present system typically be classified as plantations.
Seed Production Areas: SPAs are plantations or (rarely) single species natural stands that have been genetically upgraded and managed for improved seed production by culling of poor phenotypes. Culling may also lead to some degree of genetic refinement and drift. Although rouging may give some genetic gain for desirable characters that are highly heritable, SPAs are, in terms of evaluation and seed collection, similar to their base source viz. plantations (or in rare cases natural forests). SPAs will thus in the present system typically be classified as plantations.
Seed Stands: The category is used for different types of sources whose main function is seed production for forest plantations. Sometimes it refers to a plantation established from selected material in a natural forest or a commercial plantation. Sometimes it refers to a plantation (or rarely a natural stand) that has been upgraded by culling i.e. above mentioned SPA. Seed stands could, dependent on the character i.e. selection intensity and genetic base of parent material, be categorized as plantations or bulked BSOs (breeding seed orchards).
Seedling Seed Orchard (SSO): w/o progeny trial means that a parallel progeny trial is established away from the SSO (maybe on a potential plantation ground with more realistic growth conditions than found in a seed orchard). Results from the progeny trial determine the genetic thinning. The SSO may be classified as ‘tested’/ ‘qualified’ if the test results support superiority of the seed source progenies either before or after genetic thinning
Tissue Culture plantlets: Tissue culture is a process whereby copies of a plant's growing point are produced on a sterile culture medium. The basic procedure consists in isolating the apical meristem and inducing it to form shoots. The shoots are regularly subdivided and maintained under sterile controlled conditions (100% humidity and no direct sunlight). When plants are needed, the shoots are put on a rooting medium for a month or so to induce the formation of roots and produce plantlets.
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Fig-5 Fibrous root after ball of earth is
removed in root trainer seedling
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