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1. 
Definition and Importance of the 

Nursery



What is Nursery?

ÁNursery is an area where all types of plants 
including trees, shrubs, climbers, potted 
plants, fruit & grapevine plants are 
propagated, reared and sold.

ÁFlowers and vegetable seeds & seedlings, 
fertilizers, growth regulators, implements 
and other garden accessories are also kept for 
sale in the nursery.



Objectives of the Nurseries
1. Someimportant speciesdo not seedever year. Plantationsof thesespeciescan be raised
annually, only by sowingall availableseedsin nursery to raiseseedlingsto be planted out
various years. 

2. Somespeciesgrow very slowly and if the seedsof thesespeciesare sowndirectly in 
plantation, the seedlingsare most likely to-be suppressedby weedsand ultimately killed .

3. Successof road sideavenueplantations dependslargely on planting tall and sturdy
plants which can be only obtained from nursery. 

4. Plantationsof somespecies, when raisedby direct sowingare not sosuccessfulwhen
raisedby transplanting their seedlings. 

5. The bestmethod for introduction of exotics, tropical pines, poplars, eucalyptusetc. is 
only by, planting and therefore nursery is very essentialfor them. 

6. Planting of nursery grown plants is the surestmethodof artificial regenerationon poor
and barren (kēra­) sites. 

7. Causalitiesin plantations haveto be replacedeither for the year of planting or in the next
year. Therefore, replacementof causalitiesis alwaysdone by planting nursery grown plants
or stumpsand sonursery is very essentialfor causality replacementalso. 



Specific Importance of Plant Nurseries

1. Seedlings, rootlings and grafts are produced in the
nursery, and fruit orchards & vineyards, and ornamental
gardenscan be establishedwith minimum care, costand
maintenance.

2. The nursery planting materials are availableat the
beginningof the planting season. This savesthe time, money
and efforts of the farmers to raise rootlings, grafts and
seedlings.

3. There is a wide scopefor fruit orchards & vineyards; 
ornamental, vegetable, and landscapegardensat public
gardens, highwaysand co- operativehousingsocieties.



What is Hi-Tech Nursery?

ÁóôHigh-Tech Nurseryôô is an implementation of any 
kind of nursery technology which is modern, less 
environment dependent, capital intensive and has 
the capacity to improve the growth and quality of 
plants (seedlings, rootlings, grafted plants, tissue-
cultured plants).

ÁóôHigh-Tech-Nurseryôô includes micro-propagation, 
micro-irrigation, fertigation, protected cultivation 
(greenhouse/polyhouse/shadehouse/screenhouse),  
autumatic control systems and mechanisation.





Importance of Hi-Tech Nursery
ÁóôHigh-Tech Nurseryôô is the only place to get genuine quality planting materials.

ÁYoung and tender plants and seedlings can easily be grown and maintained in High-
Tech Nursery. It is also easy to look after them rather than in the field.

ÁVegetatively propagated plants require special care before transplanting in the field, 
which can be easily done in High-Tech Nursery.

ÁSeasoning of the seedlings against natural calamities (disaster) is possible only in a High-
Tech Nursery.

ÁProduction of vegetable and flower seedlings in the High-Tech Nursery instead of 
direct sowing in the field, always offer advantages to get more hardened plants and 
earlier crop in the field.

ÁRooting performances of the cuttings of many horticultural and forestry plants are 
surely higher by reason of better care and management in High-Tech Nursery.

ÁHigh-Tech Nursery is a pre-treatment place for hardening (acclimatization)of 
seedlings/rootlings/layers/grafted-plants/tissue-cultured plants.

ÁHigh-Tech Nursery offers special facilities for off -season production of nursery plants.



2.
Role of Nurseries in 

Horticultural Development



1. Production of Genetically Pure Planting Material

ÁGenetically pure planting material is essential for 
healthy and vigorous plant growth.

ÁBoth stock and scion should be genetically true-to-name.

ÁPropagation material should be satisfactory in quantity 
and quality and easily available for further 
multiplication.



2. Export/Import of Planting Material

ÁGlobalization has improved the opportunities of 
export/import of quality (certified) planting material to/from 
other countries.

ÁSpecial techniques and care are required for production 
and exporting of nursery planting material.

ÁSimilarly, great care is necessary while importing nursery 
material from outside.



3. Generate Employment

ÁThere is a huge demand of skilled professionals for 
grafting, budding, potting and re-potting and other nursery 
operations.

ÁNurseries provide employment opportunities for technical, 
skilled, semi-skilled and unskilled labor.

ÁNursery can itself be a very profitable enterprise.



3.
Nursery Management



What is Nursery Management?

ÁNursery Management involves an understanding of  
practical, scientific, technical, interpersonel and economic 
aspects of the nursery, including ordering materials and 
supplies, maintaining facilities, scheduling activities, 
keeping horticultural and financial records, and much 
more.

ÁConcisely,Nursery Management includes all relevant 
operations right from the emergence of young plantlet till 
they are fully grown-up or are ready for uprooting & 
transplanting in the main fields.



Advantages of Nursery Management

ÁProvide favorable growth conditions.

ÁBetter care of younger plants.

ÁPlants can be grown quite earlier and fetch higher price, so 
economically more profitable.

ÁThere is also saving of land and labour. So, more intensive 
crop rotation can be achieved.

ÁGive an opportunity for the better preparation of main 
field.

ÁEconomize the seedling production for the expensive seeds 
of hybrid vegetable seeds.



Nursery Management Checklist

1. Planning and Scheduling (Weekly, Monthly, Yearly).

2. Rootine Daily Tasks.

3. Recordkeeping.

4. Crop-Phase Production Tasks.

5. Seasonal Clean-Up.

6. Financial Management.

7. Problem-Solving and Troubleshooting.

8. Establishing Good Relationships with Staff, Clients, and 
the Community.

9. Learning and Sharing.



Planning and Scheduling (Weekly, Monthly, Yearly)

ÁMaking a list of needs to be done based on daily 
observations, daily logs, and crop development records.

ÁEstablishing the propagation protocols.

ÁCreating and updating the crop growing and facilities 
schedules.

ÁPrioritizing and delegating the tasks.

ÁFollowing up to ensure tasks were done.

ÁRefining the nursery vision and objectives annually, 
anticipate new crops to grow, changes in production, 
infrastructure improvements or expansion, and other 
planning for the future.



Rootine Daily Tasks

ÁCultural manners. 

(irrigation, fertilization, weed and/or pest control)

ÁMonitoring and observing the crops.



Recordkeeping

ÁRecording observations and actions in daily journal or log
(g¿nl¿k) (daily).

ÁMaking notes in plant development records for each crop (daily 
or weekly).

ÁUpdating and revising plant protocols (at the end of each crop).

ÁConducting crop inventory assesment (ongoing) (s¿rekli).



Crop-Phase Production Tasks

ÁEstablishment tasks (preparing  growing substrates, sowing 
seeds, inoculating with microsymbiants).

ÁRapid growth phase tasks (fertilizing, monitoring).

ÁHardening phase tasks (changing fertilization and light 
regimes).

ÁUpdate (inform) clients about crop development.

ÁHarvesting, packing and shipping tasks.



Seasonal Cleanup

ÁPurging (elden ge­irme) or transplanting holdover stock.

ÁCleaning floors, tables, tools, equipment, and so on.

ÁCleaning and sterilizing containers.

ÁChecking and repearing the equipment, tools, and 
infrastructure such as irrigation lines.



Financial Management

ÁDetermining expenses including labor, time, and supplies needed to 
produce crops, and overhead costs (e.g. utilities).

ÁCreating and managing an annual budget based on anticipated 
income and expenses.

ÁAdministering the contracts.

ÁInventoring supplies for production and maintenance (e.g. growing 
media, fertilizers, containers, and trays, irrigation equipments) and 
order as needed.

ÁEstimating future costs & income and adjust budget accordingly.



Problem Solving and Troubleshooting
ÁIdentifying and analyzing problems as they arise.

ÁKnowing who to call for help (e.g. a nursery expert, a soil 
scientist, another grower, an irrigation specialist) and 
contact them when needed.

ÁDevelopingand testing hypotheses to solve the problem.

ÁImplementing a solution.



A Problem 
Solving Matrix



EstablishingGood Relationships with Staff, Clientsandthe Community

ÁProviding staff education and training.

ÁConnecting staff with nursery vision and objectives.

ÁGiving and receiving feedback and input.

ÁPlanning meetings, safety awareness, and so on.

ÁDeveloping target plant specifications with clients.

ÁTraining clients about key issues for handling, outplanting, and care.

ÁVisiting outplanting sites and clients to check up on survival and growth.

ÁFollowing up clients to discuss field performance of plants, revisions of 
target plant criteria, and future needs.

ÁOffering public education and outreach (destek) program.



Learning and Sharing

ÁAttending the training events and conferences.

ÁLearning from other nurseries, hosting and attending field 
days and visits.

ÁReading published literature.

ÁExploring ways to improve crop production and plant quality.



4.
Main Tools of Nursery Management



1. Nursery Time Management

üTime management is essential to the success of a nursery. 

üIf time management is a problem in your nursery, a change is required in behavior 
along with a strong commitment(sºz verme) to change and repeated efforts to establish a 
habit of effective time management. 

üEstablish major goals and smaller successive targets. Make a list of things to do. 
Prioritize this list and concentrate in the activities that give the greatest return. 

üAllocate time(zaman ayērmak)for items on the list. 

üDelegate(yetkilendirme)as much as possible. 

üSchedule time for thinking . 

üAlways keep in mind and periodically evaluate your goals and progress. 

üKeep in perspective(b¿t¿nsel bakmak)the importance of a good balance in all aspects of your 
life. 

üMake whatever you do today very special. You gave a day of your life for it. 



2. Plans and Schedules

üNursery production is highly seasonal.

üFlexibility and planning are therefore 
essential.

1. Nursery Calendar

2. Plant Development Register

3. Nursery Inventory

4. Record of Experiments



3. Staff Training
ÁWhen all workers feel that they are essential part of the 
nursery operation, when they understand the part they play 
and when they feel proud of it, any type of nursery work 
efficiently and productively.

ÁStaff training can take the form of scheduled courses or of 
regular ( weekly, monthly) staff meetings covering a particular 
topic.



5.
Types of Nurseries



Nursery Types Based On Different Criteria

1. Sale System: (1)Retail, (2)Wholesale, (3)Privateor (4)Online (Internet)

2. Phaseof the Process: (1)Propagation, (2)Growing out or (3)Retail

Sale

3. GrowingTechnique: (1)Bare-rooted, (2)Container-grownor (3)Tissue-
cultured

4. Typeof Plant: (1)Fruit trees, (2)Grafted-vines, (3)Foresttrees, 
(4)Medicinal & Aromatic plants, (5)Vegetableseedlings, (6)Ground covers, 
(7)Shadeplants or (8)RockGarden plants



Types of Nurseries Based on Sale System
(1. Retail Nurseries)

ÁRetail nurseries raise plants for sale to the general public.

ÁThese are small, locally owned nurseries that sell seasonal, 
annuals, perennials (fruit trees, grafted-vines, ornamental 
trees, other landscaping plants) and garden decoration to 
the general public or companies that specialize in a 
particular type of plant, such as grafted-vines, tropical 
plants, citrus trees, bulbs or roses.



Types of Nurseries Based on Sale System
(2. Wholesale Nurseries)

ÁWholesale nurseries usually grow plants in bulk for the 
purpose of selling to large clients.

ÁThese clients may include florists, garden centers or 
departmental stores.

ÁA wholesale nursery may fill a niche for particular types of 
plants, such as vegetable seedlings or house plants, or they 
may grow a general selection of plants to sell, such as fruit 
trees, vegetable seedlings and landscaping plants.



Types of Nurseries Based on Sale System
(3. Private Nurseries)

ÁA private nursery grows plants exclusively for a single client.

ÁPrivate nursery may be owned by the client or it may be under 
contract for use by the client.

ÁClients for private nurseries include large estates, corporations 
and institutions.

ÁThese nurseries are also concerned with raising documented 
historical plants for historical preservations of the estates.



Types of Nurseries Based on Sale System
(4. Mail Order)

ÁPrivatively owned, retail or wholesale businesses may all be 
involved in mail order nursery businesses.

ÁAs shipping technology improved, it became possible to 
ship dormant nursery plants and bedding plants via mail.

ÁThe internet has largely shifted mail order from catalog to 
online shopping.

ÁBedding plants may be shipped via postal carrier, but are 
primarily handled through third -party shipping agents.



Types of Nurseries Based on the Type of Plants
(1. Fruit Tree Nurseries)

ÁFruit crops such as pome fruits, stone fruits, nuts, citrusses, 
subtropical & tropical fruits, are mainly propagated vegetatively 
and need special techniques for propagation.



Types of Nurseries Based on the Type of Plants
(2. Vegetable Nurseries)

ÁAll vegetables except few like potatoes, sweet potato, bulbous 
vegetables and some others are raised by seedlings.



Types of Nurseries Based on the Type of Plants
(3. Ornamental Plant Nurseries)

ÁOrnamental and floricultural crops are numerous and propagated 
vegetatively like gladiolus, carnation, roses, lilies etc.

ÁThere is a large group of ornamental plants which are propagated by seeds and 
seedlings like asters, marigolds, salvias etc.



Types of Nurseries Based on the Type of Plants
(4. Medicinal & Aromatic Plant Nurseries)

ÁThere is a cosiderable increase in people adopting herbal (traditional) 
medicine with changing the life style.

ÁSo, it is necessary to conserve the fast depleting precious medicinal & 
aromatic plants by favour of nurseries specializing in these plants.



Types of Nurseries Based on the Type of Plants
(5. Forest Tree Nurseries)

ÁForest plants are natural resources for the production of timber, gums, 
honey and fuel.

ÁForest tree nurseries are specialized in the propagation and the mass-
production of  evergreen and/or deciduous forest plants.



6.
Nursery Site Selection



Objectives of The Nursery

ÁSelection of a proper nursery site is the most important decision 
for efficient production of high quality plants.

ÁSite selection needs to be agreed upon at least six months before 
the first seed is sown or first cutting/plant is planted.

ÁObjectives of a nursery must include details such as:

1. Number of plants to be produced each year.

2. Species and varieties/clones subject to Nursery Production.

3. Type and size of plants.

4. Location of the plantations and villages to be supplied.

5. Expected life of the nursery.



1. Availability of the Land

ÁThe topography of land should be plain as far as possible, if undulated, 
may be leveled if in terrains, may be divided into terraces as large as 
possible.

ÁIt is important that the site selected for the nursery has enough land to 
raise the number of seedlings, cuttings and grafted plants needed, and if 
possible, rooms for expansion. But for sloping sites, the land requirement 
may be double the size. The size of the nursery depends on the number of 
plants to be produced, the time they will remain in the nursery, as well as 
the quality and slope of the site. 

ÁIt is also important to ascertain who owns the land. If it is institutional or 
privately owned land it is important to formalize the use of the land by 
obtaining a letter from the owner agreeing to its use as a tree or grapevine 
nursery for a defined period of time. 



2. Soils for Nurseries

ÁLoam and sandy-loam soil with humus are best suited soil, so that 
ball around root system, should not break while transplanting and 
plant may not die. 

ÁpH of soil should range between 6,5 to 7,5. The land can be improved 
to desired extent, to suit agricultural/nursery operations by adopting 
various scientific techniques & methods. 

ÁDeep, good-structured, easily pulverized soil is desirable. Avoid 
shallow soils with a hard sandstone or calcerous band (hard-pan) near 
the surface. A very sandy-structured soil should also be avoided 
because of poor moisture retention characteristics and faster 
leaching of plant nutrients. Soil containing too much clay has poor 
drainage characteristics and should not be considered in site 
selection. High contents of lime and salinity problem should also be 
avoided. 



Types of Nursery Soil
1. Field Nursery Soil

ÁField nurseries mainly produce ornamental shrubs, fruit trees, grapevines 
and perennial flowering plants.

ÁThe type of soil needed for a field nursery should be fertile and well 
drained.

ÁThe soil should cling well to the roots of the plants when the 
seedlings/grafts are transplanted and root ball is covered with burlap(­uval 
bezi) for shipment.

ÁTop soil should be enriched with compost and manure to maintain fertility 
and soil structure.

ÁThe root-ball size should be kept as small as possible to minimize top soil 
loss.

ÁShort duration cover crops may be taken on fallow(nadas) areas to improve 
soil tilth(toprak iĸleme) by minimizing erosion.



Types of Nursery Soil
2. Container Nursery Soil

ÁContainer nurseries grow plants in containers.

ÁSome containers are pot-in-potwhere plant containers are placed in 
permanent ground containers called socket pots. These are usually used to 
grow trees or large shrubs.

ÁSmaller trees and shrubs are grown in pots above the ground.

ÁGood drainage is necessary for container-grown plants.

ÁA mixture of sand, peat moss and aged hardwood bark is commonly used as pot 
mixture.

ÁLime often needs to be added to the non-soil growth media to balance its pH.

ÁAdditional nutrients and minerals such as sulphur may also be needed.



Types of Nursery Soil
3. Greenhouse Nursery Soil

ÁA greenhouse nursery uses a combination of growing media 
to grow plants.

ÁAeration and drainage are important considerations in the 
greenhouse.

ÁSand, perlite and organic growth media such as hammered 
bark, peat moss and cocopeatprovide good support for young 
plants without exposing them to disease and pest risks found 
in topsoil.



3. Water
ÁIt is difficult to improve the quality of water, e.i. tube well or well 
water and therefore, source of water and its suitability for plants is 
paramount(highest). Unsuitable water is the main cause of failure of a 
nursery. Water should not contain total soluble salts in excess of 1400 
ppm (approx. 2 mmhos/cm). It is desirable to get the water tested 
from some reputed(considered), reliable source before selection of site 
for nursery.

ÁA reliable and adequate water supply is always a pre-requisite in 
nursery establishment. The nursery site should be located near the 
source of water either from a running stream or main pipe water 
supply to sustain rapid and healthy growth of the seedlings. 

ÁThe ideal situation is where there is a perennial stream at a higher 
level than the nursery, and fairly close to it, so that water can be 
diverted from the stream to the nursery in high density plastic pipes 
(which should be buried 15 cm deep). Alternatively, a water storage 
tank should be installed for sustainable water supply. 



4. Drainage

ÁProper drainage is essential.

ÁWater should not stagnate overnight in any case.

ÁEnsure that extra water of nursery area is flushed out immediately 
and water from surrounding areas should not enter the nursery area.



5. Surroundings
ÁNurseries should be away from brick kilns, smoke emitting 
industries and other environmental hazards, but easily 
approachable by road or rail.



6. Marketing

ÁIt includes both buying & selling.

ÁOne must ensure an outlet before starting a 
nursery and produce in the nearby areas.

ÁMarketing at far away distances will snatch 
away profits, due to high transportation cost 
involved, besides damage to the plants and other 
losses, in transit.



7. Labour

ÁNursery profession is highly scientific that  
requires green finger craftmanship skill, 
therefore it is necessary to apply judicious mind 
(wisely) while selecting the labour for nursery 
operations, wages & perks should not only be 
criteria.

ÁA lot of labour is required for the construction 
of a nursery and subsequent nursery activities. 
Hence nurseries should be located where labour 
is available. 

ÁSiting a nursery on a main trail near a village 
will also increase awareness and enhance 
patronage.



8. Exposure to Frost, Strong Winds and Flooding

ÁAt high altitudes, sites which are particularly liable to frost 
damage should be avoided.

ÁSuch areas include valley bottoms and other sides where the 
downward flow of cold night air is common due to a dense belt 
of trees or shrubs below the site.

ÁOther natural hazard should also be avoided. Areas threatened 
by landslides, subject to flooding or strong winds must be 
avoided.



7.
Layout of the Nursery





1. Road and Paths

ÁEach and every corner of the nursery should well be connected 
with a road or path.

ÁRoads should be wide enough, minimum 3 m wide to ply trucks, 
tractors, bullock driven boggies(hayvan g¿c¿ ile ­ekilen ara­lar), etc.

ÁPaths should be wide enough, minimum 2 m wide to ply the 
wheel barrows, hand charts, small hand tractor, and trolleys (el 

arabasē) and for leisure walks of customers who come for making 
purchases.



2. Sections/ Sectors

ÁThe area of the nursery should be divided into different 
sections/ sectors/ portions liketimber section, rose section, 
annual flower section, indoor plant section, vegetable section, 
fruit /grapevineplant section and main sections may further 
be divided in to sub-sections like ornamental and flowering 
treeôs section, creeper section, shrubôs section, bougainvillea 
section, succulents and cactus section and so on. 

ÁThis type of division will facilitate better supervision (denetim), 
specialization of staff and better accounting (hesap verme)besides 
high impression (izlenim)on the mind of customer, nursery 
being run by qualified person on scientific lines.



3. Irrigation

ÁBesides sweet water, the irrigation system in nursery count 
much, irrigation channels should be closed to minimize 
wastage of water. 

ÁTubewell should be bored at the highest level to enable the 
water to reach at all the portions of nursery by natural flow, 
thereshouldbe grid (s¿zge­,ēzgara) of pipe lines and hydrants to 
get equal pressure of water at all the parts of nursery. 

ÁIn potted areas, automatic /manual sprinkler system or 
drip irrigation system is suggested.



4. Office Sale Counter, Stores and Parking

ÁProper office of the manager and staff with proper seating 
arrangement, sale counter attached with modern seed store, 
chemical room, fertilizer room etc. should be located at the 
main entrance of the nursery with a spacious (geniĸ), well 
protected, shady parking lot. 

ÁThis area should be beautifully landscaped and there 
should be an area for displaying sample plant material put 
for sale, at the entrance. However, there should be different 
stores for tools and implements, stationary and other items 
of day to day use, in different sections/ sector.



5. Mother Block

ÁMother Block is the primary source of commercial propagating 
materials to be used in the production of certified (true-to-type, 
pathogen-free, standard quality) materials/plants.

ÁMother block is originated from basic category plants (white 
label) which are strictly true-to-type as variety/clone, pathogen-
free and properly labeled that indicates botanical name, family 
name, local name etc. for proper identification.

Á40-50 % of the total nursery area should be kept reserved under 
mother plants.

ÁMother Block is maintained permanently under rigid sanitary 
control.



Criteriafor Selectionof Mother (Base) Plants

1. Mother plantsshouldbe vigorous, healthy andhighyielding. It shouldhavea 
regularbearinghabit.

2. It shouldbe free from pests, diseasesandviruses.

3. Themother plantsmust necessarilybe geneticallypure andsuperiorin 
quality. Theymust be obtained from RegisteredFarms, AgricultureUniversities
or GovernmentNurseries.

4. Thepurchasereceipt of mother plant shouldbe preservedto prove the origin
andauthenticity όƎǸǾŜƴƛǊƭƛƪύ of the mother plants.

5. Mother plantsshouldbe selectedcorrespondingto the regionaldemandof 
the nurseryplants.

6. Ornamentalmother plantsare planted under protected conditionseither
under shadenet or semi-shadeconditions.



6. Boundary Wall / Fence

ÁAbout 2 m high brick wall or angle iron with barbed wire or 
ornamental railing should be provided all round the nursery area, to 
check trespassing and pilferage (stealing)besides protecting a garden. 

ÁAnother cheap alternative is live fence planting with the thorny plants 
like Bougainvillea, Gleditsia,  Pyracanhta, Elaeagnus, Cactus.

Brick Wall Barbed Wire Live Fence



7. Propagation Beds / Seed Beds

ÁSome area is earmarked for seed beds where seed of different kind may be 
sown throughout the year to raise the seedlings. 

ÁBeds should be in semi- shade area to protect the tender seedlings from 
scorching heat. 

ÁBeds may be covered by sirkies, polythene sheetsand, green shade nets, if 
required. 

ÁA suitable sowing medium may be filled to depth of 2,5 or 5,0 cm which should 
be replaced in each season. Best sowing medium is a mixture of good soil and 
leaf mould or peat moss. Now a dayôs many sowing media are available in 
market with different trade names. 

ÁThere should be adequate shade near these seed beds, under which newly 
transplanted seedlings can be put for hardening. There will be a very high rate 
of mortality if newly transplanted seedlings are put directly in the sun. 

ÁEnsure proper drainage in these propagation beds. 



8. Transplanting Beds

ÁThe plant raised by seed or by the other 
vegetative methods like cuttage, graftage should 
not be allowed to remain at one place in ground 
for long time.

ÁTherefore, they are commonlyshifted, and
transplanted time to time to avoid penetration 
of root deep in the soil or root bound situation.



9. Potting and Repotting Areas

ÁThis area preferably should be pucca (durablematerial).

ÁSheds in form of sunshade should be covered from top and 
open from sides to harden the tender pot plants and 
protection in rainy season. 

ÁThere should be proper place of stacking empty pots and 
farmyard manures, fertilizers, etc.



10. Packing Area

ÁThis area should be near to office to 
enable better supervision while packing 
the plants for dispatch (sevk). 

ÁAn open area and an underground water 
tank is a must, besides the adequate space 
for storing empty cartons, baskets and 
other packing materials.



11. Open Shed

ÁIn each section, there should be one shed to provide the 
temporary shelter for staff, for hand carts, wheel barrows, other 
tools and implements etc.



12. Chick House/Shade House

ÁThis is the place where shade/partial shade loving plants 
are kept under the artificial cover whether square or 
rectangular. 

ÁA frame of galvanized iron pipe poles, angle iron poles, 
wooden poles is erected and sarkanda chicks (hasērºrt¿) are 
spread over this frame to provide the shade, hence it is 
known as the chick house. Now a days synthetic shade nets 
in black & green colour of different shade & percentage (40-
70%) are available in the market which can be used in place 
of sarkanda or reed chicks (saz dam). Coconut ropes may also 
be used in place of sarkanda chicks.





13. Natural Conservatory

ÁThis is again an area for keeping shade/partial 
shade created by planting permanent tree in rows, 
for some rare and exotic fruit species.

ÁIt is advised to have hard/concretefloor, paths and 
overhead irrigation system/sprinkler irrigation 
system in chick houses and natural conservatory area 
as the irrigation by hose pipes may cause 
considerable damage to delicate leaves of plants.



14. Tissue Culture Lab and Hardening Area

ÁProduction of plants from very small plant parts, tissues or cells grown 
aseptically in a test tube or other plastic container where the environment 
and nutrition can be easily controlled. 

ÁThe methods used in this technique are collectively known as tissue 
culture a term that is sometime used synonymously with micro-
propagation. 

ÁTissue culture procedure involves an in vitro system of production that 
requires a laboratory type facility and aseptic techniques similar to those 
used in culturing fungi, bacteria and other microorganisms.

ÁThis is a latest technique in propagation of plants, to multiply plants in 
large numbers with in a short period with a minimum stock of mother 
plant material. 

ÁIt is advisable to have tissue culture lab in a commercial nursery with a 
hardening area adjacent to lab duly shaded by green shade nets etc.





15. Propagation Structures

ÁThese are structures with temperature control, ample light 
and humidity, where seeds can be germinated or cuttings 
rooted. 

ÁThese structures are known as greenhouseor hotbed.

ÁThe second unit is a structure into which the young tender 
plants can be moved for hardening, preparatory to 
transplanting outdoors.





16. Propagation Substrates/Media

ÁVarious materials and 
mixture of materials are 
used for germinating seeds 
and rooting cuttings, 
besides soil.

ÁLeafmould, compost, 
sand, peat-moss, coco-peat, 
wermi-compost, sphagnum 
moss, vermiculite, perlite, 
synthetic plastic aggregates 
may be used.



Classification of Soilless Substrates

Organic Inorganic

Peat Moss Perlite

Compost Sand

Shredded bark Vermiculite

Coconut Peat Zeolite

Leonardite Pumice

Sawdust Gypsum

Rice Hulls Rock Wool



17. Accomodation for Staff

ÁThere should be some area for accommodation of 
essential staff, which can be deployed in emergencies 
and exigencies in the nursery and it will certainly 
facilitate the supervision and efficiency of works.

ÁAccommodation should be outside the boundary of 
nursery but adjacent to it.



18. Water Pool/ Lily Pool

There should be one or 
more water pools/lily 
poolsfor propagation 
water plants like water 
lily, lotus etc.



19. CompostPit / Manure Pit

ÁThere should be compost/manure pits in each section, 
where all the leaves fall and other weed free vegetation can 
be dumped and allowed to rot into good compost and leaf 
mould. 

ÁIt is very difficult to get well decayed cow dung manure; 
hence undecayed/ fresh cow dong can also be dumped in 
these pits foe use during next year when fully decayed 
manure pits are thus a very essential part of a nursery. 

ÁBesides all above, some recreational area, sitting places, 
lawns, can also from part of a commercial nursery.



8.
Hygiene Guideliness in Nursery

Management



Requirementsfor Plants Grown in Glasshouse
General Hygiene
1. Glasshouse with a double door to the outside.

2. Separate glasshouse compartments constructed to exclude the relevant arthropod vectors, 

(essential for nuclear stock, recommendedfor propagation stock).

3. Suitable labelling of glasshouse compartments for the status of the material.

4. Lockable doors.

5. New introductions quarantined in a separate glasshouse.

6. Uncontaminated water supply (recirculating water should not beused unless it has been 

efficiently decontaminated).

7. Floors clean.

8. Broad-spectrum disinfectant in footbath or mat.

9. Materials and tools disinfected, and used only for the crop concerned.

10. Hands and implements disinfected before each operation.

11. Implements disinfected between cuttings, or groups of cuttings, depending on the stage of 

propagation.

12. Staff to wear clean, disinfected, soil-free rubber footwear and cleanoveralls.

13. No smoking allowed.

14.No visitors allowed (candidate material and nuclear stock).



Continuedé

Soil or Growing Medium

ÁFor herbaceous plants, new or sterilized soil-free growing medium.

ÁFor woody plants. a sterilized soil-based medium may be needed.

GrowingContainers

ÁNew or disinfected growing containers.

ÁNew or disinfected packaging for transporting plants.

ÁCapillary mats (paspas)replaced after each crop.

Storage of PropagationMaterial

ÁAdequate storage facilities for unrooted cuttings, bulbs.



Continuedé

Planting

ÁGrowing containers isolated from the ground (for candidate materialand 
nuclear stock and, if required, also for propagation stock).

ÁIndividual containers required for nuclear stock and preferred for
propagation stock.

ÁTrays of several plants may be used, but all suchplants should be rejected 
if disease is found.

ÁCross-contamination avoided during dipping treatments.

ÁEach cultivar (or clone) correctly labelled.

ÁEach cultivar (or clone) clearly separated from others.

ÁPlants (or bulbs) not touching each other (in candidate nuclear stock

and preferably in nuclear stock).



Continuedé

During theGrowing Season

ÁRegular sustained pest& weedcontrol with alternation of plant 
protection products to ensure effectivecontrol.

ÁNo plant protection products used which could mask the symptomsof 
the pathogens specified in the certification scheme.

ÁAvoidance of splashing during watering.

ÁAvoidance of wounding plants.

ÁFlowersremovedbeforeopening.



Requirementsfor Plantsin theNursery

General Hygiene

ÁUncontaminated water supply (recirculating water should 
not beused unless it has been efficiently decontaminated). 

ÁAvoidance offields where drainage water may enter.

ÁMaterials and tools disinfected, and used only for the crop 
concerned.



Continuedé

Soil or Growing Medium

ÁPrevious cropping considered with respect to the risk of soil-borne
infection.

ÁSoil tested and found free from the nematode vectors specified in the
scheme(if appropriate).

GrowingContainers

ÁNew or disinfected packaging for transporting plants.

Storage of PropagationMaterial

ÁAdequate storage facilities for unrooted cuttings, bulbs.



Continuedé

Planting

ÁCross-contamination avoided during dipping treatments.

ÁEach cultivar (or clone) correctly labelled.

ÁEach cultivar (or clone) clearly separated from others.

ÁSufficient isolation from potential sources of infection.



Continuedé

During theGrowing Season

ÁRegular sustained pest & weedcontrolwith alternation of plant 
protection products to ensure effectivecontrol.

ÁNo plant protection products used which could mask the symptomsof 
the pathogens specified in the certification scheme.

ÁIn general, avoidance of wounding plants.

ÁFlowersremovedbeforeopening.



9. 
Water Management in the 

Nursery



Water Quality Criteria

ÁThe following chemical properties are normally tested 
while assessing the quality of water for irrigation:

1. Total Soluble Salt concentration (TSS)

2. Sodium Absorption Ratio (SAR)

3. Residual Sodium Carbonate (RSC)

4. Boron Content



1.Total Soluble Salt Concentration (TSS)

ɆTotal Soluble Salt (TSS): The total soluble salt concentration is measured as
electrical conductivity (EC) and expressed as ds/m at 25ϲC temperature.

Salt Concentration (TSS) 9/ ŘǎƳɋц ŀǘ нрϲ˿ Class

Low < 1.5 /ѕ

Medium 1.6-3.0 /і

High 3.1-6.0 /ї

Very High >6.0 /ј



2.Sodium Absorption Ratio (SAR)
ɆSodium Absorption Ratio (SAR): It is the ratio of Sodium (bŀяύ to the 
square root of half of the combined concentration of Calcium (/ŀяяύ and 
Magnesium (aƎяяύΦ It isused to assess the alkali related hazard of the 
water.

SAR Class SAR Range Classes

Low <10 S1

Medium 11-18 S2

High 19-26 S3

Very High >26 S4



3. Residual Sodium Carbonate (RSC)
ɆResidual Sodium Carbonate (RSC): It is the difference between the 
combinedconcentration of Bicarbonate (I/hїɋчύ and Carbonate
(/hїύ with that of CalciumandMagnesium and expressed in terms of 
me/liter.

RSC Class RSC Range Classes

Low <1.5 1

Medium 1.6-3.0 2

High 3.1-6.0 3

Very High >6 4



4. Boron (B)
ɆThough boron is an essential plant micronutrient it becomes 

toxic if present in water beyond a particular level.

Boron Value Boron (ppm)

Low <1

Medium 1.1-2.0

High 2.1-4.0

Very High >4



Relative Salt Tolerance of Agricultural Crops

1.Moderatelyor HighlySalt TolerantCrops: 
Barley, Rye, SugarBeet, Tobacco, Cotton, Wheat, Asparagus, 
Sugarcane, DatePalm, Coconut. Sunflower, Oats, Rice, Jowar(sorghum), 
Maize, Bajra(Pearlmillet-TƴŎƛ ŘŀǊƤύ, Wheat, RedGram Castor(Pigeonpea), Jute, 
Tomato, Cabbage, Cauliflower, Radish,Peas, Spinach, Grapes(Vitis

vinifera), Olive, Fig, Guava, Mango, Banana, Pomegranate.

2. ModeratelySensitive andSensitiveCrops: 
Carrot, Cucumber, Watermelon, Bean, Radish, Celery, Potato, Rice,
Soybean, Onion, Lettuce, Melon, Pumpkin, Strawberry, Green gram, 
Peach, Pear,Plum, Apple, Pineapple, Apricot, Orange, Lemon, Grapes
(Americanrootstocks).



Amendment of Poor Quality Water for Irrigation
1. Dilution with good quality irrigation water.

2. Flooding with good quality water once or twice to flush out 
salts beyond root zone.

3. Gypsum mixing with water to reduce Sodium salt hazards and 
also to improve soilstructure.

4. Providing drainage to remove salts.

5. Using poor quality water in sandy soils.

6. Growing salt tolerant crops.

7. Adopting drip irrigation for poor quality water.



Common Types of Irrigation System
1. Flood irrigation is the least efficient option and is only used on laser-levelled 
pasture blocks. Flooded furrow irrigation is often used in large scale row crops.

2. Centre pivot, travelling and fixed overhead sprinklers, are suited to pasture and 
annual horticultural crops on flat land.

3. Mini andMicro sprinklers are a good option in tree crops. Compared to larger 
sprinklers they are efficient, saving water by only watering the ground under the 
trees and not the inter-row space. They work at lower pressure and are cheap to 
run.

4. Trickle and drippers are efficient, economical systems used in annual row 
crops, orchards, vineyards and floriculture. Both are well suited to water efficient 
domestic and ornamental gardens.

5. Subsurface drip irrigation delivers the water directly to the root zone 
eliminating evaporation loss and is commonly used in annual vegetable and 
floriculture crops where good quality water is available. Subsurface systems can 
be expensive when used over a large area and periodical line flushing is required 
to keep the lines open.



Irrigation Systems in Nurseries
ÁThe present techniques used by growers, both in the production of 
nursery plants, are based on overhead(e.g. sprinklers) and localized(e.g. 
drip andtrickle) irrigation. 

ÁLocalizedirrigation isable to give a higher efficiency than traditional 
irrigation systems like flood irrigation.

ÁLow efficiency of traditional irrigation systems is linked to the great 
quantity of water lossduring irrigation, because the quantity of water 
supplied is much larger than plantabsorption and soil retention 
capacities. Theseproblems areminimizedby localized irrigation.

ÁMainhandicap of this system is high installation costs. However, the 
investment will be paid back by greater crop production and better 
qualities in the productions.




