
 

105 

Chapter 5 

Raising of Forest Nursery 

M. Asif, M.T. Siddiqui and S.H. Dogar* 

Abstract 

Natural regeneration is a very slow process and can be assisted and/or promoted 
through artificial regeneration. Nursery plays a key role in the success of 
afforestation and artificial regeneration of forests. Healthy seedlings of nursery can 
only lead to dense forest with desired features. Objectives of nursery raising can be 
either the introduction of exotic species or promotion of threatened native species 
in an area. For some tree species, nursery raising is essential due to their slow 
growth and severe competition. Afforestation of problematic and marginal lands is 
impossible without nursery raised seedlings. There are several types of nurseries 
depending upon type of planting material, size and irrigation. Before establishing a 
nursery, suitable type should be selected depending upon our objectives. Suitable 
site selection with ample supply of water is a determinant factor in the successful 
establishment of nursery. Care should be provided to nursery plants to protect them 
from diseases and pests.  
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5.1. Introduction 

Nursery is a place where seedlings, cuttings and grafts are raised with care before 
transplanting (BCFT 1953). It comprises of nursery beds, paths irrigated channels 
etc. To make afforestation/reforestation successful a well stocked and managed 
nursery is a prerequisite. Besides all the other biotic and a biotic factors the 
principle failures reasons can be traced back through these poorly managed 
nurseries. Ultimately, the planting material produced in these nurseries is not up to 
the mark and due this reason although millions of plants are planted of the whole, 
the percentage of survival and success is not satisfactory (Sheikh 2003). Therefore, 
it is of great importance that maximum attention must be paid to raise nurseries on 
scientific basis. 

5.2. Objectives of Nursery 

Establishment of forest has got an important place in artificial regeneration 
(Chaudhry 1994). Following are important objectives for which a forest nursery is 
generally made: 

1) Some important species do not produce seed every year. So, the 
plantations of these species can be raised only by sowing all available 
seeds in the nursery to prepare seedlings to be planted out each year. 

2) Some species have slow growth rate and if the seeds of these species are 
sown directly/naturally, the seedlings are most likely to be suppressed by 
weeds and ultimately killed. Therefore, slow growing species are generally 
raised in nursery and ultimately after attaining desirable plant height, 
planted elsewhere. 

3) Success of linear plantations heavily depends on planting healthy, tall and 
sturdy plants which can be obtained only from nursery. 

4) For some species, raising tree plantations by direct sowing are not so 
successful when raised by transplanting their seedlings. In such cases, 
nursery is an essential part of artificial regeneration. 

5) To introduce exotic species raising nursery is the best option 

6) Planting of nursery grown plants is the best method of artificial 
regeneration on problematic sites. 

7) Failure of plantations have to be replaced either for the year of planting or 
during the next year. Sowing done in the patches/gaps is liable to be 
unsuccessful because of suppression from weeds and cannot catch up the 
growth as from, original sowing. Therefore, replacement of causalities is 
always done by planting nursery grown plants or stumps. 

5.3. Types of Forest Nursery 

The nurseries may be of several types (Figure 5.1). Some important types of 
nurseries found in Pakistan are as under: 
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5.3.1. Based on Use (Time Span) 

On the basis of use or time span, nurseries can be further divided into: 

• Temporary Nursery 

• Permanent Nursery 

Temporary Nursery 

These are the nurseries which are raised to supply planting stock for a shorter 
period of time, normally near to the area to be regenerated. These nurseries don’t 
have the permanent infrastructure. 

Salient Features: 

� These nurseries are established near to the regeneration areas 

� These are maintained for only a shorter period of time 

� These are normally smaller in size and extent 

� Generally maintained for only few species 

� No permanent infra structure is developed 

� Less capital is required for these nurseries. 

TemporaryNursery

 
Permanent Nursery 

 

Fig. 5.1 Nurseries division on the base of time span 
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Permanent Nursery 

These are the nurseries which are established to supply planting stock for a longer 
period of time with development of permanent infrastructure.  

Salient Features 

� These nurseries are established/run for a considerable period of time 

� These are normally large in size and extent 

� Maintained for a large number of tree species 

� Permanent infra structure is developed 

5.3.2. Large no of Labor is Engaged for a Longer Period of 

Time, etc. based on Nature of Use 

On the basis of nature of beds, nurseries can be further divided into: 

• Seedling Nursery 

• Transplant Nursery 

Seedling Nursery 

It is the nursery in which seedlings are raised and hence no transplanting is done 
(Figure 5.2). 

� In these seedlings are raised directly at final destination and hence 
there is no need to transplant them elsewhere. 

� Time and cost effective nurseries. 

� Normally raised by consumers themselves 

Transplant Nursery 

It is the nursery in which seedlings are transplanted in preparation for afforestation 
of an area. Sometimes these are also called pricking out beds. 

Seedling Nursery 

 

Transplant Nursery 

 

Fig. 5.2 Nurseries division on the base of use. 

� In these nurseries seedlings are raised purely to be transplanted 
elsewhere. 

� Seedlings can be raised in pots or in beds  
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These can be permanent or temporary in nature 

5.3.3. Based on Irrigation 

On the basis of irrigation (Figure 5.3), nurseries can be further divided into: 

• Dry Nursery 

• Wet Nursery 

Dry Nursery 

It is the nursery which is managed without any artificial means of irrigation water. 

Salient Features 

� These are established in rain fed areas. 

� No proper lay out is carried out for irrigation. 

� These are normally temporary in nature 

Wet Nursery 

It is the nursery which is managed by the artificial means of irrigation water during 
dry spells.  

� These nurseries can be established in any suitable area with proper 
availability of irrigation water. 

� Proper irrigation plan is laid out with the development of permanent 
infrastructure in these nurseries. 

� These are the nurseries found normally throughout the world. 

� These are permanent in nature but can be temporary. 

Dry Nursery 

 

Wet Nursery 

 

Fig. 5.3  Nurseries division on the base of irrigation. 

5.3.4. Based on Type of Planting Material 

On the basis of planting material (Figure 5.4) nurseries can be further divided into: 

• Bed Nursery 

• Potted/Polythene bag Nursery 

• Bed Nursery 
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There are two types of bed nursery which are: 

• Raised bed nursery 

This type of nursery is established when large number of plants are 
required (about ten thousand). 

• Trench-berm nursery 

This type of nursery is established in irrigated plantations for providing 
planting stock in Government forests and to provide people and raised on 
any number of acres. e.g Shisham, Siris etc. 

• Potted/Polythene bag Nursery 

In this type of nursery, the planting material is raised in pots or in 
polythene bags of various sizes. e.g., Kikar, Eucalyptus  

Before taking up the task of a nursery establishment some important considerations 
must be taken into account. Following are the few important points: 

Bed Nursery 

 

P-Bag Nursery 

 

Fig. 5.4  Nurseries division on type of planting material. 

5.4. Establishment of Forest Nursery 

5.4.1. Prior Considerations 

Before taking up the task of a nursery establishment some important considerations 
must be considered. Following are the few important points: 

Estimates of Nursery operations and Cost 

• Cost of site clearance  

• Demarcation of the nursery area 

• After demarcation fencing of the nursery area and leveling 

• Basic tools/implements required to carry out various operations 

• Preparation of soil mixture 

• Collection of seed 

• Raising of nursery 
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• Sowing and planting operations 

• Use of the latest technology available 

Basic Requirements 

To execute various nursery operations as mentioned above following basic 
requirements must be given due consideration: 

• It is always recommended to have the exact estimates, availability of labor 
and expenditure to be incurred to carry out various nursery operations 
right from the start to the sale of product for the successful nursery 
business 

• It is recommended to have exact idea of basic planting material production 
in terms of its compatibility and number according to the selected site 

5.4.2. Establishing Nursery 

There are numerous factors which are to be considered while establishing the forest 
nursery (Duryea and Landis 1984). Some of the important factors are as under: 

1) Site selection: Selection of suitable site is a basic requirement for establishing 
the good nursery. Site should easily accessible for carriage of planting material and 
irrigation supply should be available as well. Moreover, the area of nursery depends 
upon: 

• Species to be grown 

• Quantity of stock 

• Availability of labor  

2) Fencing the Nursery: This practice normally depends upon the type of nursery. 
For example, cattle and game proof fences along with live fences are used in 
permanent nurseries. This is on one of the most important practice to protect 
nursery plant from biological pests. 

3) Layout of Nursery: This is one of the most important steps as far as forest 
nursery establishment is concerned. For this following key points are taken into 
account: 

• Provision of Irrigation water 

• Paths are to be carved 

• Provision of a store 

4) Preparation of Beds: Following operations are done for the preparation of beds: 

• Proper size of the beds must be decided according to the area available. 

• Type of beds must be decided, depending upon the conditions of the 
site/area, species to be grown and type of the nursery. 

• Preparation of soil in terms of digging up to proper depth, removal of 
pebbles/stones, roots and other wastes etc. 
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5) Miscellaneous Operations: Other operations include: 

• Collected seeds must be healthy and sufficient to raise the required amount 
of planting stock. 

• Timely sowing of seeds in nursery beds/pots. 

• Protective measures must be taken at proper time (including weeding, 
hoeing, pricking, root pruning, shifting, shading, use of pesticides against 
biological pest and hardening of planting stock before transplanting etc.) 

• Proper irrigation at proper time 

• Maintaining the fertility of nursery soils  

5.5. Equipments Used in Nursery 

Sr. Tool Uses Diagram 
1 Rose Can/Water 

Can 
This is used for watering the 
nursery. Fine spray of water 
should be used for watering 
nursery of small sized seeds 

 
2 Digging Fork This has prongs of 20 cm 

long fitted to a wooden 
handle. This is used for 
uprooting plants, rooted 
cuttings, harvesting of tubers 
etc., without damaging the 
root system or tubers. 

 
3 Spade A long wooden handled tool 

used for digging, shoveling 
soil, compost and other 
materials etc. 

 
4 Dibbler This is wooden or metallic 

implement used to make 
planting holes. 
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Sr. Tool Uses Diagram 
5 Lopper A tool used to cut small 

branches of trees.  

 
6 Shovel This is a curved steel plate 

attached to a wooden handle 
and used for transferring soil, 
manure etc.  

7 Garden Rake This is used for leveling 
lands and collecting weeds. 
The rake consists of a 
number of nail like 
projections from a crow bar 
provided with long handle 

 
8 Hand Trowel This is used for making holes 

for planting seedlings and 
small plants. This is also 
useful for removing surface 
weeds in nursery beds. 

 
9 Secateur This is used for cutting small 

shoots to regulate shoot 
growth in fruit trees/forest 
trees. 

 
10 Budding or 

Grafting knife 
This knife is used for 
budding and grafting. This 
has two blades in which one 
is with ivory edge used for 
lifting the bark in budding 
operation.  

11 Sieve For sifting the soil to be used 
for the filling of polythene 
bags etc. 
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Sr. Tool Uses Diagram 
12 Water Pipe For the irrigation of 

polythene bags and other 
plants 

 
13 Wheel Barrow Used for the transport of soil, 

filled pots, tool and seedlings 
etc. 

 
14 Germination Tray Used for germinating the 

small quantity of seed 

 

5.6. Important Nursery Diseases and their Control 

5.6.1. Damping Off 

This disease is caused by soil-inhabiting fungi that are facultative parasites. Most of 
them cause damage in pines seedling belongs to genera Pythium, Rhizoctonia and 

Fusarium. Sowing in summer with abundant soil moisture and alkaline in nature 
helps to favors this disease. 

Symptoms: Damping off is characterized by early decay and death of seedlings 
with soft and succulent stem. Hyphae of the fungus spread through the soil and 
penetrate the tender epidermis of the succulent tissues of the plant stem (Figure 
5.5). There are two types of this disease i.e. pre-emergence damping off and post 
emergence damping off. In pre emergence damping off, the seeds are decayed or 
killed by the damping off organisms before the emergence from soil. With the post 
emergence, the seedlings are attacked after they have appeared above 
ground/germination. The fungi spread rapidly in the tissue, especially, in the roots 
and the seedlings either wilt completely or suddenly fall over before wilting. A bed 
of seedlings may be completely wiped out within few days. 

  
  Pre-emergence Damping off  Post-emergence Damping off 

Fig. 5.5  Damping off nursery plants. 
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Prevention and Control: Avoid heavy or excessive watering and keep seed beds 
well ventilated. The fungi caused damping off reproduce and spread fast under 
humid conditions. 

• Thinning of heavy plants should be made 
• Plants should not be under complete shadow. 
• Proper weeding of the nursery is essential. 
• Proper drainage  
• Avoid excessive use of nitrogen fertilizer 
• Use of Bordeaux mixtures 

5.6.2. Rodents and their Control 

Major rodents have been presented in the Figure 5.6 and describe below: 

1) Porcupine: Porcupine causes serious damage to nursery and regeneration 
areas at night and lives in earthen holes (burrows). It damages almost all 
types of nurseries. Roots and bark of trees are the favorite food of this 
pest. Fumigation of burrows is normally done with Aluminum Phosphide 
or Fostoxin tablets at the rate of 5 tablets/burrow and it is plugged with 
grasses/thorny bushes and soil etc.  

2)  Field rats: These also cause damage to nursery and young plants. Nine 
types of field rats are found in Pakistan. These make serious damage to the 
roots of plants due to this plants health is affected and the chances of 
termite attack are increased to many folds as well. Field rats are controlled 
by using the fumigation of burrows with Aluminum Phosphide tablets at 
the rate of 1 tablet/hole and then plugging this with soil and grasses etc. 
These pests are also controlled by baiting of various rodenticides. For 
more effective results, the tablets must be rolled in piece of cloth, then dip 
in water before putting it into the burrow. 

3) Termite: Termite normally attack on young plants but this also can 
damage the seedling in the nursery as well. Chloropyrifos is commonly 
used at the ratio of one liter/acre, through flood irrigation by mixing this 
pesticide in water, drop by drop at the inlet of water. 

4) Defoliator: Defoliators usually attack nursery seedlings as well as 
regeneration areas and causes serious damage to the plants. 
Organophosphate spray is normally used to control this pest. The doze of 
0.5 liter/acre with the ratio of 1:160 is used in water as spray. 
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5)  

Parcupine Field Rat 

 
Termite Defoliator

 

Fig. 5.6 Some pests of nursery plants. 

5.7. Nursery Record 

To adopt nursery profession and run this business successfully, the record regarding 
nursery raising must be maintained on scientific basis. Following is the basic 
information to be recorded to raise the nursery: 

Name of the Nursery 
1 Name of Forest Guard (managing 

nursery) 
 9 Date of sowing  (Species wise)  

2 Name of Forester  10 No of beds for potted nursery  
3 Total Area  11 No. of raised beds  
4 Net used Area (for beds)   Germination %  (Species wise)  
5 Net Area (for making paths etc)  13 Total no of plants available for 

planting   (Species wise) 
 

6 No of coolies/Labour  14 Cost (Of various operations 
performed to establish a 
nursery, right from the start to 
the sale of planting stock) 

 

7 Source of irrigation water     
8 Source of seed collected     

Source: Modified from Hafeez (1996). 
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Distribution Record 

Record keeping regarding distribution of plants is as under: 

Name of the Nursery: 
Season: 
Name of Forest Guard: 

Date Species Rate No of 
plants 

Name and address 
of recipient 

Purpose/Remarks 

      
      
      
      
      
      

Source: Modified from Hafeez (1996) 

5.8. Important Information Regarding Nursery 
Raising 

Sr. Scientific name Local name Time for seed 
availability 

How to grow 

1 Acacia nilotica Kikar December-January  Direct sowing after hot water treatment 
3 Acacia modesta Phulai November-Jan Soak the seed for 12-24 hours in cold 

water and sow direct on site 
 Acer oblongum ….. November-Jan  Raise plants in pots and transplant 

when about 1 foot high 
 Agave, various 

species 

Keora Poles usually in hot 
water 

Transplant root suckers or remove tiny 
bulbils from poles, plant them on 
ridged nursery beds and finally 
transplant when seedlings are over 1 
foot high 

 Aegle marmelos Bael May-June Sow seeds in pots and transplant 2 
years old plants. Use seeds from the 
fruit collected off the tree 

 Albizzia lebbek Siris Dec-Jan Direct sowing on ridged beds or along 
berms of trenches 

 Albizzia procera Safed siris Feb-May Direct sowing on ridged beds or along 
berms of trenches  

 Bouhenia 

variegata 

Kachnar May-June Direct sowing as well as transplanting. 
Use fresh seeds. Transplant in 2nd year. 
Weeding essential 

 Bischoffia 

javanica 

Bishop 
wood 

Dec-Jan Sow seed in March inboxes or nursery 
beds using porous soil. Transplant in 
July-Aug 

 Bombax ceiba Simal April-May Direct sowing along berm of trenches. 
Avoid stiff clay or shallow rocky soil. 

 Broussonetia 

papyrifera 

 Paper 
mulberry  

June-Aug Direct sowing 

 Butea frondosa Dhak May-June Use fresh seed for direct sowing 
 Capparis aphylla Karir April-May Direct sowing soak the fruit in cold 

water for 12 hours prior to sowing 



118 Raising of Forest Nursery 

Sr. Scientific name Local name Time for seed 
availability 

How to grow 

 Cassia fistula Amaltas April-May  By transplanting 3 months to one year 
old plants. Weeding required. Poor 
germination, Use fresh seeds. 

 Casuarina 

equisetifolia 

Beef wood June and December Use fresh seed for direct sowing , to 
grow seedlings 

 Cedrela toona Toon May-June Transplant one year old seedlings 
raised from seed and can be raised 
through cutting as well. 

 Celtis australis Khirk June-Sep Sow seeds in the nursery in Feb-March 
and transplant in the following rainy 
season 

 Dalbergia sissoo Tali Dec-Jan By direct sowing as well as stump-
planting, preferably the later 

 Dodonea viscosa Sanatha May-June Direct sowing 
 Eucalyptus 

camaldulesis 

Sufeda Aug-Sep Use 1 foot high seedling raised from 
direct sowing 

 Syzygium cumini  Jamon July Direct sowing, regular watering, 
weeding and some side shade required 
in early stages 

 Ficus 

benghalensis 

Bohar Dec-Jan and April-
May 

Transplant seedlings raised in pots or 
plant large cuttings 6-8 feet long with 
buds. 

 Ficus infectoria Palakh Dec-Jan and April-
May  

Use 1 foot high seedling raised from 
direct sowing 

 Ficus religiosa Pipal April-May Raise stock through seed in pots or 
boxes in ordinary garden soil and 
transplant 1-2 feet high seedling 

 Gliditschia 

triacanthos 

Dozakh Winter months Transplant one year old seedlings, 
raised through seed 

 Gmelina arborea Kumhar June Easily raised both by direct sowing or 
by transplanting one year old seedlings 

 Mangifera indica Aam July Easily raised from seed either by 
sowing on site or transplanting nursery 
raised grafted plants 

 Melia azedarach Bakain Winter months Direct sowing or transplanting of 6 
months – 1 year old plant 

 Millingtonia 

hortensis 

Walaiti nim Summer By planting root suckers 

 Moringa oleifera Sohanjna May-June By direct sowing, transplanting and 
propagation from cuttings  

 Morus alba Tut May Easily propagated either by direct 
seeding or by root or shoot cutting 

 Parkinsonia 

aculeata 

….. June-July Transplant one year old seedlings 
raised through seed 

 Pistacia 

integrrima 

Kangar June-Oct Transplant one year old plants raised 
through seed 

 Platanus 

orientalis 

Chinar Nov-Dec From branching cutting as well as from 
seed 

 Pongamia glabra ….. April-May Easily raised from seed or by cutting as 
well, transplant after one year 

 Prosopis 

cineraria 

Jand May-June By direct sowing or transplanting one 
year old stock. Break the pods and soak 
in cold water before sowing 

 Prosopis juliflora Mesquite May-June  By direct sowing or transplanting one 
year old stock. Break the pods and soak 
in cold water before sowing 
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Sr. Scientific name Local name Time for seed 
availability 

How to grow 

 Putranjiva 

roxburghii 

Putanjan Jan-Feb Sow fruit stones in nursery in april. 
Keep the beds well watered and 
weeded. Transplant in next rainy 
season 

 Salix babylonica Majnun Mau-June Easily raised from seeds and cutting. 
Use 3-4 feet long cutting 

 Salix tetrasperma Laila Winter months Easily raised from seeds and cutting. 
Use 3-4 feet long cutting  

 Sapium sebiferum Makhan Nov-Jan By direct sowing, by transplanting or 
by cutting 

 Schinus molle Kali mirch Hot weather By direct sowing , Transplant one year 
old seedlings 

 Sterculia 

diversifolia 

….. Aug-Sep By direct sowing, Transplant 2-3 years 
old plants 

 Tamarix aphlla Farash August Propagated from cuttings. Transplant in 
2nd year 

 Tamarix dioica Pilchi Aug-Sep Propagated from cuttings. Transplant in 
2nd year  

 Terminalia arjuna Arjan April-May By direct sowing after formal 
treatment, Transplant 6-12 month old 
plants before the tap root become too 
long 

 Thevetia neriifolia Peeli Kaner October Direct sowing of seed or by cutting. 
 Zizyphus 

mauritiana 

Ber Winter months By direct sowing after formal treatment 
or transplanting one year old plants. 
Cultivated varieties are propagated by 
grafting on the wild stock 

 Bauhinia , various 

species 

Kachnar 
etc. 

Dec-March Direct sowing or transplant. Soil 
loosening and weeding is helpful 

 Crataeva 

religiosa 

Barna June Raised by seed, Transplant 1-2 year old 
plants 

 Dendrocalamus 

striclus 

Bans June Sow seed under shades and transplant 
2-3 year old plants leaving only 9-12 
inches above collar 

 Erythrina 

suberosa 

….. June-July Branch cutting 

 Ficus glomerata Gular April-June Raised by seed, Transplant one year old 
plants 

 Ficus palmata Phagwara May-Oct Raised by seed, and through cutting 
Transplant 1 year old plants 

 Mallotus 

philippinensis 

Kamila March-May Raised by seed, and through cutting 
Transplant 1 year old seedling 

 Phyllanthus 

emblica 

Amla Winter months Sow seeds in nursery in March and 
transplant in the following rainy season 

 Punica granatum Anar July-Oct Raised through seeds or cuttings 
 Sapinus 

mukorossi 

Ritha Oct-Jan By direct sowing or planting of cuttings 

 Terminalia 

belerica 

Bahera Nove-Feb Sow nuts or whole fruit in the nursery 
in March and transplant during 
following rains 

 Acer caesium Mandar July-Oct Sow seeds in Feb-March in light soil 
and transplant 2-3 year old plants 

 Acer pictum Mandar July-Oct Sow seeds in Feb-March in light soil 
and transplant 2-3 year old plants 
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Sr. Scientific name Local name Time for seed 
availability 

How to grow 

 Aesculus indica Banakhor October Sow seeds in nursery to 18” × 18” and 
transplant 2 year old plants 

 Cedrela serrate Drawi July_Aug Transplant 1-2 year old seedlings 
 Cedrus deodara Diar Oct-Nov Easily raised by direct sowing in 

November or by transplanting 3 year 
old plants 

 Cupressus 

torulosa 

Devidiar April-Oct Sow seed in boxes in light porous soil. 
Prick out in nursery beds to wider 
spacing for 2 years and transplant in the 
third year 

 Juglans regia Akhrot September By direct sowing or by transplanting 1-
2 year old plants. Nuts to be buried 
about 2” deep in the soil 

 Pinus wallichiana Kail Sep-Nov By direct sowing, for transplanting 2-3 
year old plants are used 

 Pinus roxburghii Chil May-June By direct sowing, for transplanting 1-2 
year old plants are used 

 Populus deltoides Poplar June Easily raised from branch cutting 
planted direct on site or first rooted in 
the nursery. Take cuttings in Feb, size 
12”-18” long, 1”-2” inches in girth 

 Populus ciliata Palach June Easily raised from branch cutting 
planted direct on site or first rooted in 
the nursery. Take cuttings in Feb, size 
12”-18” long, 1”-2” inches in girth 

 Quercus dilatata Moru October By direct sowing or transplanting 2 
year nursery raised seedlings. 

 Quercus incana Rein,  Ban Dec-Jan By direct sowing or transplanting 2 
year nursery raised seedlings. 

 Robinia 

pseudoacacia 

Robinia  September Sow seeds in spring and not in rains 
and transplant 1-2 old plant 
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