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The Lebanese Government launched the National A	orestation and Reforestation Program 
(NARP), also known as the 40 Million Tree Program, on 13 December 2012, which aims at 
increasing the forest cover from 13 to 20% on 70,000 hectares of public land and adapting 
natural ecosystems to climate change. Since then, Lebanon has placed special emphasis on 
forest conservation and development in line with global recommendations that highlight the 
important role of forests in addressing population, environmental and climate challenges.
E	orts focused on improving the production of native tree seedlings as the basis for the 
success of national a	orestation projects.
Experience has also shown the importance of the use of native varieties only, as they adapt 
to climatic conditions and the nature of the Lebanese terrain in a successful and e	ective 
manner and reduce the risk presented in using foreign varieties that may become invasive.

These guidelines, which are the result of years of local and global experience, are used to 
mainstream the practices adopted in the production of local forest seedlings and provide 
a detailed step-by-step scientific guide for those involved in the establishment of a forest 
nursery.
We look forward to further cooperation between the public and private sectors, especially 
among ministries, universities and civil society, in order to conserve Lebanon’s nature, expand 
forest and woodland areas and enhance the role of forests throughout the country, for the 
benefit of the entire Lebanese community.

PREFACE
H.E. Ghazi Zeaiter | Minister of Agriculture
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The Guidelines incorporate more than eight years of experience 
acquired by the Lebanon Reforestation Initiative (LRI), a project 
funded by the United States Agency for International Development 
(USAID) and implemented by the U.S. Forest Service International 
Programs (USFS IP). It also incorporates the experience of the 
Cooperative of Native Tree Producers of Lebanon (CNTPL) and 
the knowledge of USFS experts who visited Lebanon and adapted 
their tree production practices to our local conditions.
Witnessing throughout the years the devastating degradation 
of our natural ecosystems has urged us, as practitioners in the 
field of ecological restoration, to take a step forward in the 
restoration of our diverse landscapes and share gained scientific 
knowledge to all practitioners in this field and other interested 
individuals or groups, throughout Lebanon. It all started from a 
seed, collected from our native forests, giving hope to our forests 
and communities. During our long experience in producing native 
trees of Lebanon, planting them in identified degraded lands, and 
observing their growth habits and adaptation to the harsh site 
conditions, we acquired a good and broad scientific understanding 
for propagating native tree and shrub species and producing 
quality seedlings for almost 40 native species. Working closely 
with international and local experts in the field, and members of the 
Cooperative of Native Tree Producers in Lebanon, we constantly 
seek to improve practices of ecological restoration in Lebanon, 
from native seedling propagation to improve seedling survival 
rates post-planting throughout the country and the diverse harsh 
conditions of our sites. 
The following guidelines tackle the process of native tree seedling 

propagation, ensuring the production of quality seedlings that 
could adapt to harsh conditions in the field. The information 
in the guidelines is the result of a collective experience from 
international and local experts and producers in the actual 
production of 40 native tree and shrub species, written in an easy 
language, supported by clear illustrations of individual production 
practice, targeted for individuals or groups wanting to start or 
improve their native nursery and seedling production, and have a 
positive impact in restoring our damaged natural ecosystems. This 
book sets initial standards for native tree seedling production in 
Lebanon for improved national restoration project implementation. 
As science always has place for improvement, we will be ready and 
open to any opinion or additional experience in this field and work 
on constantly updating the current practices. 

Lebanon Reforestation Initiative 

AUTHOR'S NOTE
LRI
AUTHOR'S 
LRI

xix



Twenty years ago, the Nature Conservation Center at the 
American University of Beirut (AUB NCC) set a goal to 
encourage the planting of all tree species native to Lebanon. This 
goal consisted of two main objectives:  1) inform people about 
the ecological and cultural value of native trees and , 2) empower 
people by disseminating knowledge on how to collect, grow, and 
plant native trees. 
To meet our first objective we performed an extensive review 
of the literature and conducted regular field visits to document, 
photograph, and illustrate these species in all seasons and 
locations. Years of research culminated in the production of the 
‘Trees of Lebanon’ book. In this book, we sought to establish a 
relation between people of Lebanon and forest trees native to the 
country. The ‘trees of Lebanon’ book fuses a scientific, historical, 
cultural and mythical narrative to tell the story of our native trees. 
Beautiful artistic watercolor illustrations support the text and the 
book comes with a tree key that is a handy field reference to help 
people identify native trees. 
We invested a similar e	ort in the production of this manual: 
National Guidelines for Native Nursery Management: Trees and 
Shrubs. We spent years conducting field research at the AUB 
AREC (Advancing Research Empowering Communities) in the 
Bekaa. We used the University’s agricultural facility to develop 
an understanding of how to collect, store, clean, treat, and 
grow seeds of native Lebanese trees. We also explored ways to 
optimize survival of seedlings in the field by collaborating with 
many village communities. This manual is the outcome of years 
of trial and error, field research, and community participation. 

By mainstreaming knowledge, these species could be produced 
and made available to all those interested in reforestation and 
a	orestation activities nationwide. The Manual also incorporates 
field experience acquired by the Lebanon Reforestation Initiative, 
a project funded by the United States Agency for International 
Development (USAID).  It takes into consideration feedback and 
knowledge from international experts who visited Lebanon and 
worked in reforestation sites. In addition, it includes input from 
the Cooperative of Native Tree Producers of Lebanon which was 
founded by the Lebanon Reforestation Initiative. 

We communicate the information intently through illustrations 
and minimal text because we aim to reach and empower diverse 
groups of people with knowledge and encourage them to produce 
trees and shrubs native to Lebanon. We take the reader through a 
road map that includes all the steps that precede and follow tree 
planting which is a continuous chain of crucial steps. If at any point 
along the chain, any of the steps fail, the outcome, a surviving 
tree, will also fail. 

The adoption of this Manual by the Lebanese Ministry of 
Agriculture is a testimony to successful partnerships between the 
government, universities, and non-governmental organizations. 

Salma N. Talhouk and Khaled Sleem
The Nature Conservation Center at the American University 
of Beirut
Beirut, October 2018

AUTHOR'S NOTEAUTHOR'S 
AUB-NCC
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CHAPTER 1 NATIVE NURSERY SITE SELECTION Reforestation Manual

Plant growth is influenced by many factors, biotic and abiotic, 
and understanding all of the factors that can limit or enhance 
seedling development prior to establishing a native nursery and 
selecting the nursery site is most important. 

a. Site: The best site is exposed to sun for most of the day and 
protected from direct sunlight early in the morning. Make sure the 
site is not blocked by heavy shade from trees, high buildings, etc. 

b. Water: Should be available all year round (with a minimum 
amount of 150 liters per day for every 1000 seedlings), and 
water quality tested prior to the growing season. Access to 
quality water is the most critical element in producing high quality 
seedlings. If quality water is not available, another site should be 
selected or measures for adjusting the water quality identified 
before nursery construction begins. 

c. Access: Should be accessible by large trucks (paved entrance, 
about 6m wide, mild slopes - less than 45%) 

d. Other factors to take into consideration:
- A storage area for needed material and equipment  
- Protection from rain and sun
- A large enough clean area for mixing of growing media next 

to the nursery

PROPAGATION ENVIRONMENTNATIVE NURSERY SITE SELECTION

Propagation environments help in controlling and modifying at-
mospheric conditions: temperature, light and/or relative humidity. 
Selecting the right propagation environment depends on the 
location of the nursery and the objectives of the nursery growers. 
In general, it should include:
1. A solid and flat ground surface area as a foundation to place 
seedlings. It could consist of inexpensive material such as gravel, 
or more expensive material such as cement 
2. A ground cover to minimize weed emergence (mulch or other 
material), usually under gravel if used
3. A proper water drainage system to limit water accumulation  
4. Coverage from high intensity sunlight (shade material can be 
used) to ensure that conditions do not get too warm in the grow-
ing season (not necessary all the time)

IRRIGATION
Water is one the most important factors that a	ect plant growth. 
An irrigation system in a nursery should be designed to have a 
uniform water distribution throughout the nursery. Sprinkler sys-
tems are one of the most commonly used systems in native trees 
and shrubs nurseries. 

Sprinkler system characteristics:

1. Should have a specific water flow rate, according to site condi-
tions (70, 90, 120 … liters/hour)
2. Should have a regulated pressure (bar/psi), taking into consid-
eration water source location and nozzle flow rate 
3. Water droplet size: larger droplet size for sites exposed to wind 
draft and smaller droplet size for areas that are not exposed to wind

4. The nozzles should be distributed in the nursery in distances 
equivalent to the radius covered by each nozzle ensuring 100% 
overlap of the nursery
5. To test the distribution uniformity of the sprinkler system, 
follow the simple “cup test”. This test should be performed at the 
start of the growing season, prior to sowing:

a. Use cups of around 200 - 250 ml 
b. Distribute the cups evenly throughout the nursery, making 
sure all corners and lines are covered
c. Turn on the irrigation system for 5 to 10 minutes
d. Measure the amount of water in the cups 
e. Compare the volumes in the cups 
f. If the di	erence in volume between cups is more than 15%, 
irrigation is not uniform, and the irrigation system needs to be 
checked and calibrated
g. Repeat the cup test until a uniform distribution is reached 
within the nursery

PROPAGATION ENVIRONMENTNATIVE NURSERY SITE SELECTION
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CHAPTER 1 NATIVE NURSERY SITE SELECTION Reforestation Manual

PROPAGATION STRUCTURES
In low elevation sites, close to sea level, where average 
temperatures are higher, simple structures are recommended. 
Where sunlight is intense, shadehouses can be used that 
consist of a simple foundation for the installation of the 
irrigation system and shading material. The structure could be 
similar to that of a greenhouse.

Polyethylene greenhouses are recommended for sites that 
are subject to extreme temperatures, especially for higher 
elevation sites that experience colder springs. Such structures 
control the environment for plants to establish and grow better 
and more uniformly during the growing season, knowing that 
specific temperatures are needed for seeds to germinate and 
for seedlings to grow.

Greenhouse characteristics: 

Simple tunnel structures or more advanced greenhouses with 
mechanical side openings can be used, depending on available 
resources. A nursery grower should consider the following when 
selecting the greenhouse structure:
1. Ability to gradually open the greenhouse throughout the 
growing season. This is particularly important for the hardening 
of seedlings to help them adapt to colder conditions. The 
temperature starts dropping starting mid-August to September, 
especially during the night. If the containers are still in a 

greenhouse move them outside or gradually open the greenhouse 
starting mid-August until it is fully opened
2. Wide doors to ease transport operations in and out of the 
greenhouse
3. The greenhouse structure should be able to physically support 
overhead irrigation systems  
4. To ensure the greenhouse can withstand strong winds and/or 
snow, the distance between the arcs should not exceed 1.5m
 

shaded propagation structure

2
1

4 x     1.5 m

x x x 

3

Shady Mesh

Note: When the day starts to shorten, 
and the nights become longer, some 
species are a	ected and stop growing 
and instead produce terminal buds at 
the top of their stems 
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CHAPTER 1 NATIVE NURSERY SITE SELECTION Reforestation Manual

NURSERY ESTABLISHMENT SUMMARY

Simple steps are taken to establish a native plant seedling nurs-
ery, including mainly:

- Site selection 
- Land preparation and leveling
- Establishing water infrastructure with a proper water drainage 

system
- Establishing storage (material, equipment and seed) and 

growing media mixing areas
- Establishing propagation environment according to site 

conditions 

NURSERY ESTABLISHMENT SUMMARYGROWING MEDIA MIXING AREA

Di	erent operations are implemented prior to sowing and growing 
native seedlings at the nursery. Nursery growers need to take into 
consideration the establishment of a proper growing media mixing 
area, with proximity to the growing area. 

Required equipment: 
1. Shovels to assist in the mixing process
2. 20 liters buckets to facilitate measurement of grvowing 
media components

3. Manual cement mixer (convenient for nurseries with a produc-
tion capacity of more than 10,000 seedlings)
4. If available, work tables to mix the growing media (preferably 
with a height of 90cm, a width of 150cm, a length of 300cm 
and an edge of 7cm, with a holding capacity of 300kg of growing 
media). If not available, large plastic covers on the ground to keep 
the mixing area clean

GROWING MEDIA MIXING AREA

1

Soil Mixer

Working Tables

3
4Shovels

REQUIRED
EQUIPMENT
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CHAPTER 2 SEED COLLECTION AND HANDLING Reforestation Manual

Since seeds are the basis for any plant production, make sure to 
give seed collection and handling full attention and care. 
To collect good seeds, follow the timetable provided for seed 
collection and be sure to collect an adequate amount of seeds 
at the right time. To identify the right tree species and ensure 
the correct seeds are collected, refer to the “Trees of Lebanon” 
(AUB-NCC, 2014).

There are di	erent ways to collect seeds; each method is specific 
to a particular group of species, their reproductive structures 
(cones, non-fleshy fruits and fleshy fruits) and how easy they 
separate/detach from the mother tree. To estimate seed quantity 
needed, refer to Table 1.

SHAKING AND/OR HITTING THE TREE
Material: 

1. A large cloth: 16m2 or more
2. Buckets with a hanger 
3. Tripod ladder 
4. Long stick (bamboo, strong straight wood, or light metal) 

PICKING BY HAND
Material: 

1. A large cloth: 16m2 or more (optional; helps collect the material 
faster)
2. Buckets with a hanger
3. Tripod ladder 
4. Large bags 
5. GPS (optional), or any smartphone application that pinpoints 
geographic location
6. Notebook for data collection (any memo application may also 
be used)
7. Pencils, pens, markers 

Method: 

Depending on the tree’s shape and size, either climb the tree or use 
the ladder to collect the fruits. Either collect the fruits in buckets or 
toss them on the cloth below and then store them in bags. 

5. Large bags 
6. GPS (optional), or any smartphone application that pinpoints 
geographic location
7. Notebook for data collection (any memo application may also 
be used)
8. Pencils, pens, markers

Method: 

This method is used for seeds, cones and/or fruits that fall/detach 
easily 

1. Spread the cloth underneath the tree, covering the area you 
expect the seeds or fruits to fall
2. Either shake the tree branches or hit the fruits gently, depend-
ing on how easily they fall 
3. Collect the fallen seeds, cones and/or fruits in bags
4. Record needed data: GPS location, name of the village, site 
description (proximity to a landmark)
5. Label seed lot, including location, date and species collected

Shaking the Tree

Hitting the Tree

Picking by Hand

SEED COLLECTION 
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CHAPTER 2 SEED COLLECTION AND HANDLING Reforestation Manual

SEED EXTRACTION

The seeds, fruits and cones of native trees have di	erent charac-
teristics (size, shape, texture, hardiness, etc.) and so they require 
di	erent extraction methods. This section covers di	erent seed 
extraction methods for native trees in Lebanon (refer to Table 1 
for seed extraction method per species).

BLENDER SEED EXTRACTION METHOD FROM FLESHY 
FRUITS
Material:

1. Blender
2. Water
3. Buckets 
4. Electrical tape
5. The fruits for seed extraction
6. Sieves of di	erent sizes and pore sizes

Method: 
 
This method is used to extract the seeds from fleshy fruits like 
wild apple, myrtle fruit, service tree fruit, junipers etc. 
Preparing the blender: before using the blender, disable the 
blades to ensure they don’t slice the seeds. Disable the blades 
either by filing the blades until they are no longer sharp, or by 
wrapping them with electrical tape. 

1. Pour a cup of water into the blender 
2. Add a handful of the fruits 
3. Cover and work the blender until the fruits break down, and the 
seeds are visible in water/ or seeds separate from the fleshy part 
if the fruits were previously oven dried
Note: if the fruits do not break evenly, do not continue. Instead 
keep the fruits in a warm place to ripen before continuing. 
4. Empty the mixture into a bucket to repeat the blending process 
with the remaining fruits
5. To separate the seeds from the pulp/debris: 

a. Rub the mixture by hand to separate the seeds from the fruits 
b. Mix the mixture well and leave the seeds to sink
c. Remove the floating unwanted material/fruit pulp and 
discard since it contains no seeds
d. Pass the sunken seeds through a sieve and then leave to 
dry properly (usually any extra debris dries faster than the seeds)
e. Another method to separate the seeds from the debris 
is the sieving method (refer to “Seed cleaning by size” on 
page 15)

1/2

x

√

3/4 Water
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CHAPTER 2 SEED COLLECTION AND HANDLING Reforestation Manual

EXTRACTION OF PINE TREE SEEDS
Pine cones open when they are dry. To dry them, spread them on 
a flat surface under direct sunlight, and let them sit for several 
months. Once the cones open, extract the seeds:

1. Hold the cones upside-down with the openings facing the 
ground and hit them against a stone so that the seeds fall out
2. Usually the seeds are attached to papery wings that can be 
rubbed away by hand 
3. Use the floating method to separate the good seeds from the 
bad ones  

EXTRACTION OF CEDAR AND FIR TREE SEEDS BY 
FREEZING
1. Soak the cones in water 
2. Put in the freezer over night 
3. Remove the cones in the morning and keep them under the sun 
until they thaw 
4. Repeat the process until the cones open
You can replace this method if the nursery is located where there 
are freezing temperatures during the night, by spreading the 
cones on open surface, spray them with water by using a regular 
hose three times during the day and leave to freeze overnight. 

Rock

x

√

Seeds

SEED CLEANING 

Seed cleaning is used to separate good seeds from bad seeds as 
well as from other debris in the collected seed lot. Several seed 
cleaning methods can be applied

SEED CLEANING BY SIZE
This method is used when the seed lot is mixed with other debris 
like leaves, straw, soil, and/or gravel. 

Material: 

1. A set of 4 to 5 sieves with di	erent pore sizes
2. A piece of cloth or any other material for collection after 
sieving

P14 P15P15P14



CHAPTER 2 SEED COLLECTION AND HANDLING Reforestation Manual

SEED CLEANING BY WEIGHT
Used for separating healthy seeds from infected or empty seeds. 
Healthy seeds are dense, while the infected or empty seeds are 
less dense and therefore lighter in weight. To separate the seeds, 
submerge them in di	erent buckets of water with di	erent salt 
concentrations; the empty or infected seeds will float, and the 
healthy seeds will sink. 

Material: 

1. 5 buckets of water with di	erent salt concentrations: distilled 
water, tap water, tap water with 5% salt (500g/10 liters of 
water), tap water with 10% salt (1,000g/10 liters of water), tap 
water with 15% salt (1,500g/10 liters of water) 
2. Salt (added to the water)

Method: 

1. Prepare the buckets of water with the di	erent salt concentrations
2. Take a handful of seeds and submerge them in the buckets of 
water with di	erent salt concentrations; starting with the bucket 
of distilled water
3. Discard any seeds that float 
4. Move the sunken seeds to the next bucket with tap water 
5. Keep repeating steps 3 and 4 in the remaining saltwater buck-
ets, from lowest to highest salt concentrations, until you end up 
with a batch of healthy seeds

SEED SEPARATION BY TRUNDLING
This method is usually used for seeds and/or fruits that are round 
in shape (for example, wild apple, myrtle, juniper berries, and 
nettle tree).

Material:

1. Flat board
2. Seeds (with debris) 
3. Cloth 

Method:  

Used to separate the seeds from leaves and other debris.
1. Trundle the seed and debris mix on a slanted flat surface or 
board. The round seeds will outpace the other debris to the bot-
tom of the board
2. Place a cloth below the flat surface or board
3. Collect the seeds from the ground 
4. Discard the remaining debris and leaves
5. Repeat the process with the remaining batches of seeds

This method is usually used for seeds and/or fruits that are round 

-

Method: 

Di	erently sized seeds/unwanted material requires the use of 
sieves with di	erent pore sizes. This method separates di	erently 
sized seeds from each other and separates the seeds from larger 
and smaller debris.
1. Spread the cloth on the ground
2. Pass the seeds through the sieve with the largest openings and 
shake from side to side
3. Collect any fallen material and pass them through a smaller sieve
4. Repeat process with smaller sieves until the seeds are 
successfully separated and collected either in the sieve or on a 
cloth after sieving

P16 P17P17P16



CHAPTER 2 SEED COLLECTION AND HANDLING Reforestation Manual

AIR CURRENT SEED CLEANING METHOD
This method is used for seeds with lightweight debris that can be 
easily separated by air current from heavier seeds.

Material: 

1. Fan 
2. Piece of cloth 2x2m 

Method: 

1. Place the cloth at the base of a fan and turn the fan on
2. Drop the seed and debris mixture in front of the fan so that the 
light debris blows away and the seeds collect near the base of the fan 
3. If the seeds also blow away with the debris, then slow the fan 
speed down a notch or increase the distance between the fan and 
the thrown seeds
4. Collect the seeds at the base of the fan 

Seeds are classified into two categories based on their storability: 
Recalcitrant (seeds that can’t be dried or stored for long periods of 
time) and Orthodox (seeds that can be dried to moistures as low as 
10% and stored for long periods of time; usually measured in years).

- For short-term storage, a fridge with ability to store seeds 
at around 4 OC

- For long-term storage, freezer with ability to freeze as low 
as -20OC

SEED STORAGE
- To dry seeds, use a fan, or keep for a specific time at room 

temperature until required moisture content is reached
Glass jars can be used to store seeds in, preventing humidity from 
reaching the stored seeds. Avoid using plastic bags for seed storage.

MEASURING MOISTURE CONTENT OF THE SEEDS
Material: 

1. Oven to dry seeds
2. Clean healthy seeds
3. Hygrometer 
4. Precision balance (0.001 g) 

Method:

1. Weigh a sample of seeds and record the weight (in grams)
2. Dry the sample at 105 OC overnight 
3. Once dry, weigh the sample again and record the new weight
4. Calculate the percentage of moisture: % moisture =100X (weight 

of seeds before drying-weight of dry seeds )/(weight of seeds 
before drying )

5. If the percentage moisture is about 10% then you have reached 
the desired moisture for storage If not, then repeat the process 
until you reach 10% 

6. Put the seeds in a glass jar and store at -10OC or 4OC, depending 
on the species and storage time needed
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Seed dormancy is an evolutionary characteristic exhibited by seeds 
of many species, inhibiting the germination of seeds. Determining 
the type of dormancy a seed possesses is the first step to take in 
improving germination. 

- Non-dormant seeds: germinate within 30 days
- Physical dormancy: seed coat is impermeable or too hard, 

inhibiting water imbibition and thus embryo development 
- Physiological dormancy: prevention of embryonic growth 

until chemical changes occur (when chemical inhibitors are 
broken down)

- Morphological dormancy: underdeveloped/immature or 
undi	erentiated embryo

Most observed dormancies with native species in Lebanon are 
physical and physiological dormancies. According to the type of 
dormancy present, that hinders germination, one or more of the 
following seed treatments can be selected: 

TREATING SEEDS WITH PHYSICAL DORMANCY
1. This method is used for seeds with hard seed coats
2. Follow the best practice to soften the seed coat (Table 1)

MECHANICAL TREATMENT
Material:

1. Tin bucket that can hold 2 liters and can be easily sealed
2. Sand paper grade 40 to 60 
3. Seeds 

SEEDS
Method

1. Line the inner side of the tin can with sand paper (face inwards); 
secure it with tape.

2. Put the seeds inside the tin can and seal
3. Powerfully shake the tin can so that the seeds hit the inner walls 

of the tin with some force
4. Open the tin and check whether the seeds are softened; if they 

are not, repeat the process
5. Perform an imbibition test (see page 26) at the end of the 

treatment

SEED TREATMENT 

SEEDS

HOT WATER TREATMENT 
Material: 

1. Pot 
2. Volume of water that is three times larger than the volume of seeds
3. Seeds 

Method: 

1. Boil the water in the pot
2. Once it boils, turn the heat o	 and place the seeds in the water 
3. Keep the seeds in the water for 24 hours until they cool down
4. Perform an imbibition test (see page 26) at the end of the 

treatment
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The acid grade 1.4

ACID TREATMENT 
Note that this method is not used for any of the species mentioned 
in this guide, however it was included in case it is needed for any 
species that might require acid treatment in the future. 

Material: 

1.  Plastic bucket that is at least three times larger than the volume 
of the seeds (avoid galvanized iron)

2. Sulfuric acid
3. Goggles
4. Thick and long gloves that cover arms 
5. Old clothes
6. A stick made of plastic or iron for stirring 
7. Plastic sieve

Method:

1. Pour the acid in the bucket
2. Slowly add the seeds to the acid (making sure not to splash or 

spill any acid) 
3. Stir the mixture every now and again with the stick (usually it 

doesn’t take more than one minute)
4. Take the seeds out using the plastic sieve 
5. Rinse the seeds thoroughly with tap water 
6. Mix the acid with baking soda then discard the mixture in the soil 
7. Perform an imbibition test (see page 26) at the end of the 

treatment

Safety measures when working with acid 

- Wear the goggles the entire time 
- Wear the gloves while working with the acid 
- Wear old clothes 
- Keep the bucket at a distance so that you don’t 

inhale the fumes from the acid
- The acid grade that we use is of specific gravity 1.4

PROTECTION GEAR
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TREATING SEEDS WITH PHYSIOLOGICAL DORMANCY
Physiological dormancy is triggered by a change in the chemical 
formation of the seed that causes it to sleep. To overcome this type 
of dormancy, stratification treatments are recommended, as shown 
in Table 1:

COLD STRATIFICATION 
Material: 

1. Refrigerator (use the vegetables drawer) (make sure power supply 
is continuous)

2. Two di	erently sized containers
3. Mesh bags with tiny pores (bags for garlic/stockings) 
4. Thermometer
5. Perlite and/or peat moss 

Method: 

Note: Make sure any hard seed coats are softened before continuing 
to dormancy treatment. 

1. Soak the seeds in water for at least 24 hours, making sure 
they imbibe water (test them by breaking some seeds to assess 
whether the inside of the seed is swollen or by performing a simple 
imbibition test)

2. Follow one of the following methods to keep the seeds moist 
throughout the process

- Put the seeds in the mesh bags and bury them in moist peat 
moss - perlite mixture (50%-50%) 

- Place the seeds in the small container and keep it 
uncovered; put the small container inside the larger 
container and fill it with water until a layer of water about 
1cm high surrounds the smaller container. Cover the larger 
container tightly

3. Put the seeds in the refrigerator for as long as it takes to break 
dormancy (follow Table 1) 

WARM STRATIFICATION 
Warm stratification di	ers from the cold stratification only in 
temperature: seeds are kept at room temperature

MIXED TREATMENTS 
Some seeds need to follow mixed warm and cold stratification 
treatments to break their physiological dormancy (follow Table 1).

Peat moss + 
Perlite

Water

Water

Side View
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IMBIBITION TEST
1. Separate 100 to 400 seeds into four equal sets (samples).
2. Weigh the seed samples after treatment and record the weight
3. Place seeds into a mesh bag or stocking and tie the ends to make 

sure seeds do not fall out
4. Place in bucket and soak for 48 hours 

1 2

3 4

5

6

5. After 48 hours, remove the seeds and spread them out on a 
napkin and pat dry, so there is no water on the seed surface in 
running water, or if running water is not available use an aquarium 
bubbler and change water at least every 6 hours

6. Weigh the seeds and record the weight. Subtract the original weight 
from the new weight to determine if the seeds absorbed water
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Vegetative propagation is used for species that are di¥cult to 
reproduce with seeds, by promoting root development of cut stems. 
Hardwood cuttings are usually taken in late autumn through mid-
winter, when the wood is dormant. Parent trees should be young, 
healthy and free from evident diseases. However, this method will 
not be discussed in detail within this book.

Material: 

1. Rooting hormone (auxins) containing one or more of the following 
hormones: 

a. IAA (indole-3-acitic acid) 
b. IBA (indole-3-buteric acid)
c. IPA (indole-3-proioninc acid)  
d. PAA (phenyl-acetic acid) 
e. 4-Chloroindole-3-acetic acid (4-CI-IAA)

2. Stem cuttings for healthy young parent trees
3. Containers
4. Heating source, such as heating mats to place containers on 
5. Light soil, such as a peat moss – perlite mixture

6. Mist irrigation system
Method: 

1. Cut stems making sure they have 3 to 4 healthy buds on them; 
do not let them dry out

2. Reduce leaf number/size either by removing the leaves or cutting 
them in half 

3. Dip the cut stems in the hormone
4. Insert the cut stems in the moist soil (peat moss – perlite mixture, 

50% - 50%)
5. Place the containers over the heat source (the heat should not 

exceed 35 OC)
6. Turn on the mist system for several seconds every 20 to 30 

minutes so that the leaves remain wet, this is to ensure they don’t 
lose water

7. Monitor the cuttings until they produce roots then move them 
into larger containers

Hormone

Progreess through time

Cut

VEGETATIVE PROPAGATION
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Selecting the optimum growing media is very important in native 
seedling production, as it is the main physical support substance in which 
roots grow and take up water and nutrients to ensure proper growth. 

CHARACTERISTICS OF GOOD GROWING 
MEDIA

HOW TO MEASURE PH 

1. Cleanliness 
a. Free of diseases (do not reuse growing media from previous planting) 
b. Free of weed seeds 

2. Porous to enable leaching of water. The ideal particle size range 
of a growing medium components, to promote good aeration and 
water holding capacity, is about 0.8 to 6 mm 

3. Proper water holding capacity. A good growing medium will have 
a high water holding capacity, but also allow excess water to drain 
to avoid waterlogging

4. High cation exchange capacity (CEC). CEC is the ability of a 
growing medium to chemically hold positively charged ions. This 
process allows for nutrient exchange that are transported to the 
foliage

THE SLURRY METHOD 
Material: 

1. pH meter 
2. A cup (150 mL-250 mL)
3. Distilled water 
4. Growing media

Method: 

1. Calibrate the pH meter
2. Fill one pot with growing media
3. Add half a cup of distilled water to the pot
4. Mix well 
5. To collect a water sample, grab a handful of the growing media 

and squeeze it over a cup
6. Measure the leached solution’s pH  

5. mixing the di	erent types of growing media using a bucket as a 
standard measuring tool: 
- Look for the pH level on the label
- If there is no available growing media type with a pH of 

around 5.5, select a mixture of growing media to reach that 
pH level. Make sure at least one has a high pH and another 
a low pH

- Make trial mixes by: 
a. Mixing a bucket using the di	erent types growing media (make sure 
to take measurements for future reference)  
b. Measure the pH (refer to the pour-through method on page 34)
c. If the pH is higher than 5.5 then increase parts of growing medium 
with a lower pH 
d. If the pH is lower than 5.5 then increase parts of growing medium 
with a higher pH
e. Use the mixture of growing media that has the closet pH to 5.5

1/2 cup of water

Soil
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THE POUR-THROUGH METHOD
 Material: 

1. pH meter 
2. Cups, 150mL-250mL
3. Distilled water
4. Growing media filled in containers

Method: 

1. Calibrate the pH meter
2. Place cups beneath the containers filled with growing media
3. Pour distilled water through the selected containers until at least 

50 ml of leachate is collected in the cups
4. Wait 15 minutes for leachate to settle and begin measurement of pH

Table 2 Growing media types for native seedling production

GROWING MEDIA TYPES

Soil type pH Infiltration 
Water holding 
capacity

Particle size 
Presence of 
weed seeds 

Cation 
exchange 
capacity

Peat moss 4 to 5.6 Very good Very high 2 – 15 mm No High 

Peat moss 3-4 Very good Very high 15 – 50 mm No Medium - high 

Perlite 7 Very good Good Large No Poor 

Compost Diverse Good High Variable Yes – if not well 
treated Poor

Inorganic soil Usually basic Poor Medium Very small Yes Good

Sand Usually basic Good Medium Medium size Yes Poor

Coco-peat 
(colr) 5.4 to 6.4 Very good Medium Main particles 1 – 

4 mm No Medium
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Selecting a proper container type is crucial for the growth of well-
developed root systems, ensuring proper growth of seedlings and 
establishment post-planting. Characteristics that should be taken 
into consideration when choosing the containers: 

1. Size and volume of containers, selected according to:
a. Site conditions, especially depth of the soil. Container size and 
volume should match the depth and type of soil of planting sites, 
where smaller containers are used for shallower and rocky soils 
and larger containers used in deeper soils.  A site assessment is 
recommended prior to the selection of containers.
b. Species characteristics and growth habits. The size and volume 
of the container also depends on species. It is recommended to use 
deeper and larger containers for fast growing species and shallower 
and smaller containers for slow growing species.

2. Durability of containers. Selecting containers that can be used 
over several growing seasons can decrease cost of production 
on the longer term. The type of material it is produced from is 
important to take into consideration, as cost is directly related to 
it.

3. All containers should have the following characteristics regardless 
of their type: 

a. Bottom and side openings or slits to allow air pruning of roots and 
avoid root spiraling 
b. Vertical ridges inside the container surface to direct the roots 

downward
c. Raised from the nursery ground
d. Ability to check roots throughout the growing season
e. Easy handling throughout the growing season Type Material Ease of filling Self-raised Sortable Ease of storage

Styro-blocks Styrofoam Very easy No No Uses lots of space

Deepots Plastic Easy Yes Yes Can be stored inside each other

Plastic tray 
system (BCC) Plastic Very easy No No Can be stored inside each other

Ibsar box Plastic Easy No No Uses lots of space

This is a list of some containers that are available in the market: 

StyrofoamD-Pots Platic Tray

IBSAR Box

a. b.+ c.

Table 3 Growing container types used in native nurseries in Lebanon 
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FILLING CONTAINERS AND SOWING

Material: 

1. Selected containers
2. Growing media
3. Dust pan 
4. Distributor, if needed (made of plastic opened at the level of the 

individual containers) 
5. Wooden Press
6. Smooth and firm working bench, preferable made of iron 

(Measurements: 90cm high, 3m long, 1.5m wide, and 7-10cm 
edge). If not available, any flat surface on the ground, well 
covered, can be used

7. Perlite or other lightweight material used as top cover (such as 
pine nut shells grinded to 2 mm)

Method: 

1. Adjust the distributor, if needed, above the containers. The need 
depends on the container type

2. Fill the containers with growing media, using the dust pan to 
remove excess growing media from containers or distributors

3. Hold the containers 30 cm above the table/floor and hit it 
against the table/floor (repeat twice or three times at the same 
intensity) to settle the growing media   (notice that the soil will 
shrink few centimeters)

4. Fill the pot with more growing media
5. Use the press rack to press the growing media or do so by hand 
6. Distribute the seeds to the containers and take the following into 

consideration: 

a. The seeds should be sown away from the container edges 
b. If the seeds have already germinated, the radicle should be 
oriented downwards 
c. The number of seeds per container is determined by species and 
germination rate 

7. Cover the seeds with light material like perlite or pine nut shells 
8. Distribute the containers throughout the nursery 
9. Irrigate the containers until they reach full capacity 
10. Weigh one tray of containers and record the weight 
     (full capacity) to determine future water management (Refer to          
     Determining when and how much to irrigate on page 47)

FILLING CONTAINERS AND SOWING

a.

d. e.

2

b. c.

Growing Media Mixture

Perlite

2

30 cm
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TRANSPLANTING SMALL SEEDLINGS 

It is important to transplant small seedlings right after germination if 
more than one seed germinates per container. Carefully transplant 
extra seedlings into empty containers. 

Material: 

1. Fondue fork 
2. Filled containers 
3. Forceps 

Method: 

1. Slowly pull the seedlings out from containers with more than one 
seedling, making sure the roots do not break

2. Lay the lower part of the root on the surface of the growing media 
in an empty container

3. Use the fondue fork (or something similar) to push the root down 
through the growing media by creating space around it. Make 
sure to leave a distance of 1 cm between the tip of the root and 
the bottom of the container 

4. When you reach the desired depth, making sure the shoot is 
above the growing media surface and the root system is well 
covered, with one hand tightly holding the shoot and the other 
hand the fondue fork, push the fork down to cut the root o	, to 
induce lateral root formation

5. Remove the fork gently 
6. Press the growing media around the seedling to close the fork marks
7. Irrigate heavily until the media is saturated with water 

TRANSPLANTING SMALL SEEDLINGS 

c.b.a.
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BASIC CONSIDERATIONS DETERMINING WHEN AND HOW MUCH TO 
IRRIGATE

Irrigation is a critical factor for proper seedling development and 
reaching ideal seedling targets at the end of the growing season. 
A well-designed irrigation system improves seedling quality, lowers 
labor cost, ensures seedling uniformity, and decreases water runo	 
and loss. There are three stages of plant development and each 
require a di	erent approach to irrigation management:

1. Establishment phase: the phase between germination and the 
production of the first set of leaves or needles 

2. Rapid growth stage: the stage of rapid growth during which 
seedlings nearly reach growth targets (usually ends in mid-August) 

3. Hardening phase: the stage when growth slows as seedlings 
are exposed to harsh conditions like less frequent irrigation and 
fertilization 

Water quality is a primary consideration to take before establishing 
a native nursery. Water quality should be determined prior to the 
start of seedling production:

- Acidity of water: pH of irrigation water can a	ect final pH 
of growing media and thus nutrient uptake by seedlings. It 
is recommended to have neutral or slightly acidic pH levels 
(5.5 - 7)

- Presence of salts: high levels of dissolved salts in irrigation 
water can have negative e	ects on seedling quality. It 
can a	ect water and nutrient availability to seedlings 
and damage irrigation systems by accumulation of salt 
deposits. High levels of some salts can also be toxic to 
seedlings, especially during the establishment phase. 
Salt concentrations can be assessed using an electrical 
conductivity (EC) meter. The optimal EC level of irrigation 
water is 0 to 500 µS/cm, although levels of 500 to 1,500 
µS/cm are acceptable

- Presence of pests and pathogens: irrigation water should be 
free of pests and pathogens such as weeds, bacteria, algae 
and other biotic pests that could damage seedling quality

Determining when and how much to irrigate depends on several 
factors such as temperature, sunlight, humidity, container size, 
species, growing stage of seedlings, etc… The most important 
concept is to saturate the growing medium during each irrigation 
event. This is called reaching saturation level (100% of the growing 
media). An easy irrigation management should be developed where 
nursery growers can easily know when irrigation should be scheduled, 
according to seedlings’ needs. The block weight method focuses 
on the development of a gravimetric weight scale to determine 
irrigation timing and frequency. Irrigation timing is based on block 
weights of individual trays containing a set of containers, starting 
from sowing phase until hardening phase.

- During establishment phase, the top surface of the growing 
media should always be kept moist, making sure the seeds 
never dry out. Continuous misting is recommended, however 
making sure to avoid excessive irrigation that could lead to 
damping-o	 or delay germination§

- During the growing phase (where 2/3 of the seedling target 
height is achieved), irrigation should be ample with block 
weights between 80 to 85% of the water saturation level. 
During this phase the seedlings should not experience 
moisture stress

- During hardening phase, when seedlings are prepared for 
field conditions, irrigation should be slowly and gradually 
reduced (around 5% every 2 weeks to reach 60% to 
65% of the water saturation level). The decrease in water 
provided will divert shoot growth to root growth, thus 
preparing the seedling for harsher field conditions post-
planting

BASIC CONSIDERATIONSBASIC CONSIDERATIONS DETERMINING WHEN AND HOW MUCH TO DETERMINING WHEN AND HOW MUCH TO 

Establishment phase Always keep the upper growing media surface moist

Rapid growth phase Water when trays reach 80% to 85% of the water saturation level 

Hardening phase Water when trays reach 60% to 65% of the water saturation level 

Table 4 Irrigation management according to seedling growth stages
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DETERMINING IRRIGATION BY THE BLOCK WEIGHT 
METHOD 

Material: 

1. Balance (able to measure up to 20kg)
2. Tray holding containers, representative of the containers used in 

the nursery (this set will be used the whole season to measure 
the amount of water needed and irrigation time for each species) 

3. Record keeping forms

Method: 

1. Irrigate the tray heavily (until the water drips out of the bottom)
2. Wait half an hour 
3. Weigh the tray and record the weight. This weight is the block 

weight at saturation (100%)
4. According to the 100% saturation weight, develop a gravimetric 

weight scale (100%, 85%, 80%, 75%, 70%, 65% and 60%), 
that will be used to determine when to irrigate throughout the 
growing season

5. Put the representative tray back with the rest of the trays in 
the nursery

6. Weigh the same representative set every day at the same time 
7. Irrigate when the weight drops down to the least allowable level 

determined by the gravimetric weight scale, at the specific 
growth stage 

Note: every time you irrigate, make sure the tray weight 
returns to the full saturation levels (100%) 
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The main objective of fertilization is to provide seedlings with the 
necessary and balanced amount of nutrients. Fertilization takes into 
consideration the rates of each element according to the seedling’s 
stage of life.

Elemental nutrients for plants:

Establishment Phase Growth Phase Hardening Phase
Table 5 Essential nutrients and their function in plant growth
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Nutrient Chemical formula Function 

Macronutrients

Nitrogen N - A component of chlorophyll, necessary for photosynthesis
- Aids plant with rapid growth 

Phosphate PO43- 

- Essential for photosynthesis
- Aids in proper plant maturation 
- Improves plant stress tolerance
- Promotes rapid growth
- Encourages blooming and root growth

Potassium K 
- Improves stress tolerance
- Aids in photosynthesis
- Reduces diseases

Magnesium Mg - Essential for photosynthesis
- A necessary component in promoting plant growth

Calcium Ca - Responsible for nutrient transport and retention
- Improves plant strength

Sulfur S
- Aids in protein and chlorophyll formation
- Promotes root growth
- Improves cold tolerance
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TYPES OF FERTILIZERS 

CONTROLLED RELEASE FERTILIZER (CRF)
CRFs are granule fertilizers that are coated with a polymer or resin 
controlling the gradual release of macro and micronutrients needed 
for the proper growth of seedlings, over a predetermined period (3, 
6, 9, 12, or 16 months). Depending on the objectives of the growing 
season, nursery growers select the needed duration.

Recommended fertilizer rates:

The low fertilizer rate is used for plant species known for their fast 
growth. The medium rate is for species with medium growth. The 
high rate is for the slow growing species. 

WATER SOLUBLE FERTILIZERS (WSF)
WSFs are fertilizers that are readily soluble in water, usually in the 
form of powder or granules. There are di	erent types of WSF with 
di	erent composition of nitrogen, potassium and phosphorus and 

other macronutrients and micronutrients. A nursery grower should 
identify the composition best suited to the growing objectives before 
the start of the growing season. The fertilizer solution is distributed 
through irrigation. 

General rules: 

- Small seeds do not have enough food reserves, so they 
require minimum fertilization when they germinate. Since 
large seeds have enough food reserve they therefore do not 
require any extra nutrient supplies upon germination 

- The best fertilization practices using WSFs, especially 
regarding timing and quantity, come from experience and 
information about plant nutrient requirement depending on 
the growth phase stage

- The fertilization program should be balanced throughout the 
whole season and include all macro and micronutrients needed 

Recommended fertilizer rates:

Rate Low Medium High

g/L 2 to 4 4 to 6 7 to 9 

Rate Low Medium High

ppm N 25 - 50 50 - 100 100 - 200

TYPES OF FERTILIZERS TYPES OF FERTILIZERS 

Table 6 Recommended controlled release fertilizer rates for native seedlings

Table 7 Recommended soluble fertilizer rates for native seedlings
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Nutrient Chemical formula Function 

Micronutrients

Iron Fe - Essential in chlorophyll manufacturing and protein manufacturing

Zink Zn - Necessary for use of stored energy
- Helps regulate growth

Copper Cu - Essential for reproduction
- Promotes root development

Boron B - Necessary for nutrient use and regulation
- Aids in energy production

Molybdenum Mo - Aids in nitrogen use

Chlorine Cl - Necessary for metabolism
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ESTABLISHMENT PHASE 
Fertilization is not needed during this phase. It should start as soon 
as the seeds germinate. If WSFs are applied, low concentrations (25 
- 50 ppm N) are recommended to avoid salt injuries. 

RAPID GROWTH PHASE 
During this phase, fertilization is critical. All macro- and 
micronutrients should be available to the seedlings to ensure growth 
targets are reached and health is maintained.  If WSFs are applied, 
nitrogen is needed at a concentration of 100 - 200 ppm. Seedlings 
should be monitored properly so that they don’t exceed growth targets. 

HARDENING PHASE 
During this phase, seedlings should adapt to outside environmental 
conditions before planting. Seedlings are prepared for the harsher 
site conditions post-planting, and shoot growth is diverted to root 
growth. If WSFs are applied, nutrient concentrations, particularly for 
nitrogen, should be calculated in order to slow down shoot growth. 
Nitrogen concentrations can be lowered to 25 - 50 ppm, depending 
on the growth rate. Lowering the nitrogen concentration with 
respect to the phosphorus and potassium will help the hardening 
process. Once seedlings reach 2/3 of the desired height, start the 
hardening process. 

Note: Since seedlings do not immediately respond to lower nitrogen levels, it is important to flush out excess nitrogen at the beginning 
of the hardening phase by heavily irrigating with fertilizer-free water 

Fertilizer type Mode of usage Advantages Disadvantages

Controlled 
release 
fertilizers 

Pre-mixed with growing media 
before sowing seeds

- Ease of use
- One-time application
- Reduced application costs
- Reduced environmental impacts 

- Inability to control the 
concentrations of fertilizer 
applied

- Mixing of CRFs not always 
uniform 

Soluble 
fertilizers 

Added continuously to the 
irrigation water in calculated 
quantities

- Precise control of the concentration of 
nutrients throughout the season 

- Lower chance of under- or over-fertilizing

- Needs precise calculations 
- Needs specialized injections and 

irrigations systems.
- Higher labor cost

MONITORING AND TESTING FERTILIZATION  

ELECTRICAL CONDUCTIVITY
Plants take up fertilizers as electrically charged ions. Measuring 
electrical conductivity (EC) gives an indication of how much 
fertilizer is present in the growing media for uptake by the seedlings. 
A simple field EC meter is used to measure EC, usually in units of 
microsiemens per centimeter (μS/cm):

- Normal readings during the growing season range between 
0.75 to 2 μS/cm

- Acceptable levels of EC for most native plants are between 
1.2 to 2.5 μS/cm

- If levels are above 3-4 μS/cm, leaching out the salts is 
required by excessive irrigation

Follow the pour-through method to measure EC:

Material: 

1. EC meter 
2. Cups, 150mL-250mL
3. Distilled water
4. Growing media filled in containers

Method: 

1. Calibrate the EC meter
2. Place cups beneath the containers filled with growing media
3. Pour distilled water through the selected containers until at least 

50 mL of leachate is collected in the cups
4. Wait 15 minutes for leachate to settle and begin measurement of EC

MONITORING AND TESTING FERTILIZATION  MONITORING AND TESTING FERTILIZATION  

Table 8 Application method, advantages and disadvantages of fertilizer types for native seedling production
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GROWTH EXPERIMENTS
Developing a small growth experiment is an easy and e	ective method to analyze and 
recommend needed fertilizer types and rates per species

1. Select one species per trial
2. Select the fertilizer types and/or rates (each set of seedlings should have a specific type 

and rate) 
3. Apply the di	erent treatments to the di	erent sets of seedlings 
4. Record the following so it can be studied later to determine the best practice:

a. Stem diameter
b. Stem height
c. Shoot to root ratio, which is taken at the end of the experiment. Remove the soil from 
the roots without damaging them; cut the seedling from the point of intersection between 
the shoot and the root; dry both the shoots and the roots at temperature of 60 OC for at 
least 48 hours to 72 hours and weigh each to calculate the ratio of shoot to root biomass 
(recommended to have a 1:1 shoot to root ratio)
d. Tissue analysis, if possible
e. Measure survival rate in the field 

5. Analyze all the data to decide which fertilization regime to follow for subsequent crops

Recommended rates

N % P % K % Ca % Mg % S % Zn ppm Mn 
ppm Fe ppm Cu ppm B ppm

1.5 0.2 1 0.5 0.2 0.1 30-150 100-
250

40-
200 4-20 20-100

Table 9 Recommended nutrient range for nutrient concentration in seedling tissue grown in 
containers

TISSUE ANALYSIS 
This method is fast and e	ective (if available), showing the exact level of nutrients that the 
plant has acquired from fertilizers
1. Collect foliar samples from seedlings with the same color and size 
2. Send the sample to a well-equipped laboratory with capacity for tissue analysis
3. Read the tissue analysis results and compare to internationally recommended rates 
4. Calibrate the rate of fertilizer accordingly if needed
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WEEDING PRUNING 

SORTING OF SEEDLINGS 

Weeds compete with native seedlings for water and nutrients and 
must be regularly removed, ideally before they disperse seeds into 
the containers, to keep the nursery clean 

Pruning is usually done for broad leaves species to:
- Control seedling height and transpiration rates
- Have a more uniform crop
- Meet the target shoot to root ratio for a particular species

Material: 

1. Pruning shears 
2. Seedlings to be pruned 
3. Measuring tape or mark

Method: 

1. Measure the container length to identify the target height needed 
(a 1:1 root to shoot ratio is recommended)

2. Determine the target height of seedlings after measuring the 
container length

3. Mark carefully using a measuring tape or other means where 
seedlings need to be pruned

4. Use pruning shears to cut the seedlings at the mark 
5. Remove excess pruned foliage

Sorting is done by rearranging containers (or trays) in a way that 
similar sized seedlings are grouped together. Sorting is done usually 
during the rapid growth phase and maximizes the e	ectiveness of 
the irrigation system. Sorting is done according to:

- Species
- Age of seedlings and sowing time 
- Container size

WEEDING PRUNING 

SORTING OF SEEDLINGS 

TRANSPORTATION OF SEEDLINGS TO 
THE FIELD

- Before transporting the seedlings to the field, they should be 
thoroughly irrigated a few hours or a day before shipping them

- The seedlings could be delivered with the containers or 
they could be removed from the containers and packaged 
in nylon bags and placed in cardboard boxes or vegetable 
crates, only if root systems are well developed and the root 
plug is solid enough

- The transportation vehicle should be equipped with shelter 
to protect the seedlings from direct wind

- The seedlings should be delivered the same day to the 
reforestation site since delays may cause decrease in 
seedling quality, especially if they are stored in a sunny or 
unprotected place

TRANSPORTATION OF SEEDLINGS TO 
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CULTURAL METHODS

Ideally, pest prevention measures are taken to avoid any pest 
infestation during the growing season. However, early detection of 
pests is also important so direct and fast measures are taken when 
any suspected pest is observed, knowing that most pests spread 
very fast. Below are some practices implemented at the nurseries to 
prevent or limit pests:

- Sanitation: keep all nursery compartments, equipment 
(containers, propagation equipment) and material (growing 
media and water) clean, because many pests could enter 
through them

- Clean seeds: Use pest free seeds. If not sure about the seed 
quality, rinse the seeds regularly with clean water and/or 
soak in a general pesticide to ensure they are free of pests 

- Proper irrigation and fertilization managements: Keep 
irrigation within controlled limit and don’t apply excess water 
if not needed and always water either in the morning or late 
afternoon to allow the seedlings to dry out before having 
warmer temperatures during the day. A well-studied and 
balanced irrigation management will ensure that. If using 
water soluble fertilizers, don’t apply fertilizers during the 
establishment phase of seedlings to prevent damping-o	 of 

small seedlings, until germination.  Excess Nitrogen causes 
succulent growth and delayed tissue maturity, and thereby 
making plants more susceptible to fungal infection

- Well ventilated propagation environment: If the seedlings 
are in a greenhouse keep air ventilation all the time during 
medium to high temperature especially after irrigation

- Sowing time and crop scheduling: sowing time depends both 
on species characteristics, mainly growth habit, and on out-
planting objectives and time. The growing season of native 
seedlings in a nursery is short (6 to 8 months) pre-planting. 
Therefore, scheduling sowing time is very critical in order to 
maintain healthy growth of seedlings and not have seedlings 
grow too large in their containers and create a stressful 
environment

- Daily monitoring and record keeping: this will allow nursery 
growers to identify on time presence of pests and take 
needed control measures. Nursery growers should be 
knowledgeable in pest identification

This section covers briefly best practices for 
pest management.

Pests in native tree nurseries can be diverse, 
caused by biological and environmental 
stresses. Nursery pests include fungi, 
insects, nematodes and other types of 
small animals such as rodents. Other pests 
include weeds that compete for water, 
nutrients and light. 

High humidity in a nursery along with high 
density of seedlings in high temperatures 
favor the proliferation of pests. There are 
two major methods to prevent and control 
pests in a nursery: 
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Pest/Disease Pest species Signs and symptoms
Recommended 
organic treatments

Preventive measures

Aphids Aphidoidea spp. Distorted new growth
Sticky honeydew Neem oil, aphid parasites

Monitor ever 2 weeks (especially 
during early summer) and prune 
vigorous tender growth

Botrytis blight Botrytis spp.
Gray mold
Leaf blights
Stem cankers 

Trichoderma harzianum
Cupper-soap fungicide

Monitor closely spaced nursery 
areas with poor air circulation
Increase spacing between containers

Crown and root 
rots Phytophthora spp.

Stunted growth and 
wilted
Weak main stem
Discolored roots that 
turn brown to black

Trichoderma harzianum
Trichoderma virens
Streptomyces 
griseovirdis

Monitor weekly for symptoms, 
especially media that stays wet

Damping-o	
Phytophthora spp.
Pythium spp.
Rhizoctonia spp.

Seeds do not germinate
Seedlings collapse after 
emergence

Trichoderma harzianum
Trichoderma virens

Monitor daily during germination 
and establishment phase for 
germination and symptoms
Do not over water and increase 
spacing between containers

Fungal leaf spots Wide range of species

Brown or black leaf spots 
with yellow border
Or 
Small brown leaf spots 
with dark brown border

Trichoderma harzianum
Remove infected leaves 
or seedlings or/and 
isolate infected trays

Monitor weekly for small fungal 
fruiting bodies
Do not over water seedlings
Improve airflow and keep 
greenhouse floor clean and free 
of water

Fusarium wilt Fusarium spp.
Leaves cup downward
Brown streaks visible on 
leaves in later stages

Trichoderma harzianum
Streptomyces 
griseoviridis
Remove infected 
seedlings or/and isolate 
infected trays

Monitor for cupping of leave 
margins
Encourage airflow in greenhouse
Do not over water seedlings

Rusts Wide range of species
Rust brown spots on 
lower and upper leaf 
surface

Isolate infected 
seedlings/trays 
immediately

Monitor for yellow and rusty 
orange spots on leaf surfaces 
upper and lower)

Spider mites Wide range of species

Early stage: discolored 
foliage and yellow 
flecking on leaves
Outbreaks: leaf drop and 
webbing 

Predatory mites and 
midges
Soap based fungicides 
every 6 days 

Monitor undersides of leaves, 
especially along veins. Look for 
webbing, egg clusters and red 
adult mites, in areas that are hot 
or dry such as heaters or vents
Lower greenhouse temperature 
and increase humidity

Table 10 Common diseases of native seedlings, preventive measures, and main alternative control methods
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CHEMICAL CONTROL

Chemical control is preferably used as a final measure only when a pest 
is observed. Certain chemicals are specific to certain types of pests. 

Always consult with a specialized pathologist or entomologist before 
continuing with chemical control .
Because chemical control is used as a final measure, organic 
treatments are recommended for some common diseases observed 
in native tree nurseries:

CHEMICAL CONTROL
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Abies Silisiqua, Fir 

SEEDS
Fir seeds are found in long, waxy cones. These cones exist on 
the highest branches of trees, which makes them di¥cult to 
collect. This requires climbing the tree to reach the cones, which 
is a di¥cult process because of the crowded and interlocking 
branches as well as the presence of wax. 
To facilitate the process, make sure the climber breaks all the 
dead branches in the way. These branches are easy to break by 
hand. Once at the top, pick the cones by hand and throw them 
to the ground for collection and storage in large, strong bags. 
If the collection process is delayed, the cones become delicate 
and prone to breakage if thrown from the top. In that case, they 
should be collected in a bag at the top of the tree, and then 
thrown to the ground. 
Fir cones take two years to develop. During this time the cones 
remain tightly closed. If left on the tree the cones readily open 
and shed their seeds. The seeds are ready and best harvested by 
mid-October.

SEED CLEANING 
After collecting the cones: 
1. Spread them out under the sun to dry, so that they can easily 

break and shed their seeds
2. Separate the seeds by using a sieve (1cm opening)
3. Remove the wings using a fan

SEED TREATMENT 
Soak the seeds in water for 24 hours then put them in mesh 
bags (refer to cold stratification section on page 24). Then cold 
stratify for 60 days or until the seeds start to germinate. 

CONTAINERS
Use medium size containers (300 - 450 mL) because roots grow 
very slowly. 

SEED SOWING 
Sow the seeds early in the season (February-March) so that 
they have time to reach the required size before the weather 

warms up. If the seeds germinate in the cold stratification, plant with 
the radicle (the first root) oriented downwards. Then cover the seeds 
with perlite and irrigate thoroughly. 

IRRIGATION AND FERTILIZATION
Fir is the slowest species in growth, which is why it requires heavy 
fertilization. 

OTHER CONSIDERATIONS 
Fir is sensitive to sunlight and therefore requires shade. Use more 
than 50% coverage mesh to protect the seedlings from sunlight. 
Fir is also sensitive to daylight. In June when the day starts to 
shorten, and nights become longer the seedlings produce a terminal 
bud and stop growing. To prevent this from happening, the ‘night’ 
period should be interrupted by using artificial light. Install automatic 
lamps that turn on around 11:00 p.m. and turn o	 at 2:00 a.m.  

HARDENING 
Begin hardening in September (or August depending on growth 
rate) when growth should slow. Stop using artificial lighting and 
follow the hardening steps. 
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الأحواض
تســتعمل للشــوح أحــواض متوســطة الحجــم أي بســعة 300 الــى 

450 ملــل لأن جذورهــا بطيئــة النمــو. 

زرع البذور
تــزرع البــذور فــي بدايــة الموسم)شــباط- آذار( لكــي يتســنى لها أن 
تصــل الــى الحجــم المطلــوب قبــل بــدء الجــو الحــار. إذا كانــت البذور 
قــد أفرخــت فــي البــراد )وهــذا مستحســن( فتــزرع بطريقــة يكــون 
فيهــا الجَذيــر )الجــذر الأول مــن حيــاة النبتــة( موجهًــا الــى الأســفل 

. ثــم تغطــى البــذور بمــادة البيرلايــت، وتــروى جيــداً. 

الري والتسميد
ــة  ــده بكمي ــب تزوي ــك يج ــواً، لذل ــاف نم ــأ الأصن ــن أبط ــوح م الش

ــطء.  ــذا الب ــوض ه ــي يع ــماد لك ــن الس ــرة م كبي

ملاحظات أخرى
ــي  ــه ف ــب تربيت ــك يج ــمس لذل ــن الش ــرا م ــوح كثي ــس الش يتحس
الظــل. وينصــح باســتعمال أنــواع القمــاش التــي  تحجــب أكثــر مــن 

ــمس.  ــوء الش ــن ض %50 م
كمــا أن الشــوح يتأثــر بتغييــر طــول الليــل والنهــار، ففــي حزيــران 
وعندمــا يبــدأ الليــل يطــول ترســل الشــتلة برعمــا نهائيــا معلنــة 
ــوء  ــتعمل الض ــر يس ــذا الأم ــادي ه ــو. لتف ــت النم ــد أوقف ــا ق أنه
فــي الليــل لكــي يكســر الليــل الطويــل فــا تعــود الشــتلة تتجــاوب 
مــع طــول الليــل، وتكمــل نموهــا. قــم بتركيــب ضــوء اوتوماتيكي 
ــي  ــاعة 2:00 ف ــد الس ــىء عن ــاعة 11:00 ويطف ــد الس ــغل عن يش

منتصــف الليــل.

التقسية 
تبــدأ التقســية حوالــي شــهر أيلــول حينمــا يصــل حجــم الشــتلة الى 
ــية  ــة التقس ــع عملي ــوء واتب ــىء الض ــوب، أطف ــتوى المطل المس

المذكــورة أعــاه )صفحــة ...(. 

الشوحالشوح

البذور 
تعيــش بــذور الشــوح فــي أكــواز طويلــة تغطيهــا مــادة صمغيــة 
كثيفــة. وتتواجــد هــذه الأكــواز علــى الأغصــان الأعلى من الشــجرة 
لــذا يصعــب قطافهــا كمــا غيرهــا مــن الأصنــاف. إذ يتوجــب علــى 
عمــال التجميــع تســلق الشــجرة للوصــول الــى الأكــواز وهــي 
عمليــة شــاقة بســبب كثافــة أغصــان الشــوح وتشــابكها ببعضهــا 

البعــض ، كمــا أن وجــود الصمــغ يزيــد العمليــة صعوبــة.
لتســهيل عمليــة التســلق، علــى العامــل تكســير الأغصان اليابســة 
التــي تعترضــه فــي طريقــه الــى الأعلــى. هــذه الأغصــان الخشــنة 
غالبــاً مــا تكــون ســهلة الكســر فيمكــن كســرها باليــد دون الحاجة 
الــى اســتعمال أي آلــة. عندمــا يصــل عامــل التجميــع الــى أعلــى 
الشــجرة، يقطــف الأكــواز باليــد ويرميهــا مــن أعلــى الشــجرة الــى 

الأرض حيــث تجمــع فــي أكيــاس قويــة. 
إذا تأخــر وقــت التجميــع وكانــت الأكــواز قــد أصبحــت قابلــة للكســر 
إذا مــا رميــت مــن أعلــى الشــجرة، عندهــا يجــب أن يحمــل العامــل 
الأكيــاس معــه الــى الشــجرة، ويعبئهــا فــي الأعلــى ويرميهــا مــن 

فــوق، وبذلــك يضمــن عــدم فقــدان البــذور. 
تحتــاج أكــواز الشــوح الــى ســنتين لكــي يكتمــل نموهــا أمــا البذور 

ــهر  ــي ش ــا ف ــل نموه ــغ كام ــي تبل ــا فه ــون بداخله ــي تتك الت
تشــرين الأول. وفــي هــذا الوقــت تكــون الأكــواز مــا زالــت مغلقــة 
ــر بذورهــا فــي شــهري  بإحــكام، ولكنهــا قابلــة لأن تتفتــح وتتناث
ــي  ــذور ف ــع الب ــب أن تجم ــك يج ــون الأول، لذل ــي وكان ــرين الثان تش

شــهر تشــرين الأول حتــى لا تضيــع فرصــة تجميعهــا . 

تنظيف  البذور
بعد أن تجمع الأكواز،

توضــع علــى مســطح فــي الشــمس حتــى تنشــف فتصبــح قابلة . 1
للكســر وانتشــار البذور

ــتعمال . 2 ــم باس ــطة الحج ــذور بواس ــل الب ــة فص ــتعمل طريق تس
ــنتم ــم 1 س ــات بحج ــال بفتح غرب

 تنزع الجوانح عن البذور بطريقة الهواء . 3

معالجة البذور
تنقــع البــذور بالمــاء لمــدة 24 ســاعة ثــم توضــع فــي أكيــاس 
شــبكية ثــم فــي أوعيــة كمــا تبيــن طريقــة معالجــة البــرودة 
)صفحــة..(. تتــرك البــذور فــي البرودة مــدة 60 يومــاً أو حتــى تتفرخ . 
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Acer Spp., Maple

There are three Maple species in Lebanon: Acer obtusifolium 
(synonym - syriacum), Acer hyrcanum subsp. tauricolum, and 
Acer monspessulanum subsp. microphyllum. 

SEEDS 
The seeds ripen between September and October, so collect 
them between mid- and late-October to ensure they have 
ripened. 
Seeds are collected in two ways:

- Either spread a sheet under the tree and shake the tree 
until the seeds fall 

- Or collect them by hand

SEED CLEANING 
After collecting the seeds:

1. Spread the seeds in a shady area until their wings dry out and 
can easily break o	

2. Rub the seeds by hand to break the wings o	
3. Use the fan to separate the seeds from the wings 

SEED TREATMENT 
All the Acer species have the same seed treatment requirements. 
Cold stratify for 40 days or until the seeds germinate.

CONTAINERS 
Acer obtusifolium is the fastest growing of the group so plant 
them in medium to large containers (450 - 650 mL). Acer 
hyrcanum subsp. tauricolum and Acer monspessulanum subsp. 
microphyllum grow slightly more slowly so they require small to 
medium size containers (300 - 450 mL). 

SEED SOWING 
Acer obtusifolium seeds should be sown around the end of 
March, while Acer hyrcanum subsp. tauricolum and Acer 
hyrcanum subsp. tauricolum seeds should be sown before the 
end of February. 

IRRIGATION AND FERTILIZATION 
Place Acer obtusifolium seedlings with species that receive a 
medium fertilization rate and place the Acer hyrcanum subsp. 
tauricolum and Acer monspessulanum with species that need high 
fertilization rates because of their slower growth rate.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August and 
September.
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الري والتسميد
توضــع شــتول القيقــب الســوري والقيقــب الطوروســي مــع 
المجموعــة التــي ســوف تتلقــى نســبة متوســطة مــن الســماد. 
أمــا قيقــب حرمــون فهــو  يتطلــب نســبة أكبــر مــن الســماد لأنــه 

ــو .  ــيء النم بط

التقسية 
ــية.  ــدأ بالتقس ــوب، اب ــول المطل ــى الط ــتول ال ــل الش ــا تص عندم

ــول. ــن آب وايل ــو بي ــية ه ــت للتقس ــل وق افض

القيقب

ــوري،  ــب الس ــان: القيق ــي لبن ــب ف ــن القيق ــواع م ــة أن ــاك ثاث هن
ــورق(.  ــق ال ــون )او دقي ــب حرم ــي، وقيق ــب الطوروس القيق

البذور
ان بــذور القيقــب تنضــج فــي شــهري أيلــول وتشــرين الأول، تجمــع 

فــي اواخــر تشــرين الأول وبذلــك نضمــن بلوغهــا بشــكل كامــل.
يمكــن جمــع البــذور بطريقتيــن حســب حالــة البــذور وموقــع 

الشــجرة. 

انشر قطعة من القماش ثم هز الشجرة حتى تتساقط   -
البذور عليها ثم تعبأ في أكياس

أما إذا تعذر تساقط البذور فيمكن قطافها باليد -

تنظيف البذور
بعد تجميع البذور 

تنشــر فــي الظــلّ حتــى تجــفّ الجوانــح فتصبــح قابلــة للتفتــت . 1
عنــد فركهــا باليــد

تفرك البذور باليد حتى تتفتت الجوانح. 2
تعتمد طريقة الهواء لتنظيفها من الشوائب الخفيفة. 3

معالجة البذور 
ــذور  ــج الب ــة، تعال ــس المعالج ــى نف ــب ال ــاف القيق ــاج كل اصن تحت

ــراد ــرودة لمــدة 40 يومــاً أو حتــى تتفــرخ فــي الب بالب

الأحواض 
القيقــب الســوري هــو الاســرع نمــوا بالمجموعــة لذلــك يجــب أن 
يــزرع فــي أحــواض متوســطة الحجــم ســعة 450 حتــى 650 ملــم. 
أمــا  قيقــب  حرمــون والقيقــب الطوروســي فهمــا ابطــأ بالنمــو 
لذلــك يحتاجــان الــى أحــواض صغيــرة الحجــم ســعة 300 حتــى 450 

ملــم. 

الزرع
ــر  ــي اواخ ــي ف ــب الطوروس ــوري والقيق ــب الس ــذور القيق ــزرع ب ت
شــهر آذار. أمــا قيقــب حرمــون فيــزرع باكــراً )قبل اخر شــهر شــباط(
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Alnus Orientalis, Oriental Alder 

Also referred to as “water neighbor” since it exists near water 
tables.

SEEDS
Alder seeds are present in small cones that resemble pine cones 
which are no more than 2 cm large. The seeds ripen in December. 
When the seeds are ripe, they swell up, pushing the cone scales 
to open and shed the seeds. 
The best time to collect the seeds is between December and 
February. When the cones start to open, it is a sign that the 
seeds are ripe. 

SEED CLEANING
Twist the cones by hand until they shed the seeds. 
Sift the mixture through a 3 mm sieve to separate the seeds 
from the scales. Then sift it again through a 1 mm sieve to clean 
the seeds from any smaller debris.

SEED TREATMENT 
Alder seeds need about 30 days of cold stratification.

CONTAINERS
Alder is a fast-growing tree and should be planted in large 
containers (450 - 650 mL). 

SEED SOWING
It is better to sow Alder seeds late in the season so that they do 
not grow too large in the containers.

IRRIGATION AND FERTILIZATION 
Alder trees develop nodules on their roots that contain Rhizobium 
bacteria, able to fix nitrogen from air, which means they do not 
need heavy fertilization. For this reason, group them with species 
that require low to medium fertilization rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.
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النغت

ــى النغــت أو جــار المــاء فــي الأنهــر والأماكــن  ــور عل يمكــن العث
ــم.  التــي يتواجــد فيهــا المــاء بشــكل دائ

البذور 
توجــد بــذور النغــت فــي أكــواز صغيــرة لا تتجــاوز 2ســنتم وتشــبه 
ــون  ــذور فــي شــهر كان ــر. تنضــج هــذه الب بالشــكل أكــواز الصنوب
الأول، وعندمــا تصبــح جاهــزة للقطــاف تنتفــخ البــذور داخــل الكــوز 

فتفتــح الأكــواز لكــي تنشــر مــا فيهــا مــن بــذور. 
إن أفضــل وقــت لتجميــع البــذور هــو مــن شــهر كانــون الأول حتــى 
ــد  ــواز ق ــن أن الأك ــد م ــذور أن يتأك ــع الب ــذي يجم ــى ال ــباط، وعل ش

بــدأت بالتفتــح، فهــذه إشــارة بــأن البــذور قــد بلغــت. 

تنظيف البذور
تفتل الأكواز باليد حتى تتساقط منها البذور 

ــل  ــل فص ــن أج ــم م ــم 3مل ــات بحج ــال ذي فتح ــط بغرب ــرر الخلي يم
ــن 1  ــل م ــم أق ــات بحج ــال ذي فتح ــم بغرب ــور، ث ــن القش ــذور ع الب

ــرة. ــوائب الصغي ــن الش ــذور م ــف الب ــم لتنظي مل

معالجة البذور 
تحتاج بذور النغت الى حوالي 30 يوماً من المعالجة  بالبرودة 

الأحواض
ــي  ــه ف ــب زرع ــذا يج ــو، ل ــريعة النم ــاف الس ــن الأصن ــت م إن النغ
ــوق.  ــا ف ــم وم ــى 650 مل ــعة 450 ال ــبياً بس ــرة نس ــواض كبي أح

الزرع 
مــن المستحســن زرع النغــت فــي وقــت متأخــر مــن الموســم 
حتــى لا يتــاح أمامــه المجــال  لأن يصــل حجمــه الــى مســتوى غيــر 

ــه.  مرغــوب ب

الري والتسميد
بكتيريــا  علــى  جذورهــا  تحتــوي  التــي  الأصنــاف  مــن  النغــت 
الرايزوبيــوم )Rhizobium( الموجــودة فــي درنــات خاصــة وهــي 
تعمــل علــى تثبيــت النايتروجيــن مــن الهــواء. لــذا فهو غيــر بحاجة 
للتســميد الكثيــف فــي المشــتل. ويجــب وضعــه  فــي المنطقــة 

ــماد.  ــن الس ــة م ــى كمي ــتقبل أدن ــوف تس ــي س الت

التقسية 
عندمــا تصــل الشــتول الــى الطــول المطلــوب، ابــدأ بعمليــة 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Arbutus Andrachne, Grecian Strawberry Tree 

SEEDS 
Grecian strawberry seeds are produced in small fruits that ripen 
in late fall (December). When ripe, the fruits soften and turn red 
which indicates the ripening of the seeds as well. 

SEED CLEANING 
Use the fruit blender to separate the seeds from the fruits. 

SEED TREATMENT 
Cold stratification for no more than 35 days.

CONTAINERS 
Use medium sized containers (300 - 450 mL).

SEED SOWING
Sow directly in containers after stratification, preferably in April, 
with at least 4 seeds per container. If seeds are not directly sown 
in single containers, aim to sow the seeds in deep and wide trays 
with light soil until they germinate. Then transplant the seedlings 
into single containers. 

IRRIGATION AND FERTILIZATION
Grecian strawberry seedlings have a medium growth rate, 
so they should be grouped with species that need medium 
fertilization rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

القطلب

البذور 
ينتــج القطلــب بــذوره داخــل ثمــار حمــراء تنضــج فــي أواخــر الخريف 
)كانــون الأول( فتحمــر الثمــار ثــم تصبــح طريــة، عندهــا تكــون 

البــذور قــد أكملــت مرحلــة النضــوج أيضــاً. 

تنظيف البذور 
تستعمل طريقة الخاّط الآلي لفصل البذور عن الثمار. 

معالجة البذور 
تعالج البذور بالبرودة لمدة لا تتجاوز 35 يومًا.

الأحواض
تزرع في أحواض متوسطة الحجم )150 ملم حتى 450 ملم(.  

الزرع 
يفضــل أن تنشــر البــذور فــي تربــة خفيفــة فــي أحــواض عميقــة 
ــرة  ــتول الصغي ــل الش ــا تنق ــد تفرخه ــرخ. وبع ــى تتف ــعة حت وواس

ــة.  ــواض الفردي ــى الأح ال

الري والتسميد
ــاف  ــع الأصن ــع م ــك يوض ــطة لذل ــرعة متوس ــو بس ــب ينم القطل
ــطة  ــة متوس ــى كمي ــي يتلق ــها  لك ــة نفس ــل الخاصي ــي تحم الت

ــمدة.  ــن الأس م

التقسية 
عندمــا تصــل الشــتول الــى الطــول المطلــوب، ابــدأ بعمليــة 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Cedrus Libani, Cedar 

SEEDS 
Cedar seeds are found in hard cones. When temperatures 
drop, the water that is present between the scales freezes and 
expands which pushes the scales to slightly open. As more water 
fills these spaces, more ice freezes the scales, and the cones 
open up more. The cycle continues until the cones pop open and 
the seeds fall out. 
In the past few years, cedar cones had not opened as much since 
the temperature had not dropped too low. So, collect the cones 
in December and store in a cold place for the next year. 
There are two ways to open the cones: 

- Place them at high altitudes (1500 m or above) and 
spray them with water during the day so that the water 
freezes over night and cones opens up 

- Wet the cones and put them in a freezer overnight and 
let them thaw during the day. Repeat several times until 
they open

Note that Cedar seeds need around 18 months to ripen. They 
usually ripen between November and December. 

SEED CLEANING 
Separate the seeds from the scales using the volume method 
(sieve method). Use a sieve with around 1 cm openings.

SEEDS TREATMENT 
Cold stratify to treat the seeds for a period of 30 to 60 days or 
until the seeds start to germinate. 

CONTAINERS
Use medium sized containers (300 - 450mL).

SEED SOWING  
Only sow the seeds that germinate to ensure that most of the 
seeds planted are healthy and growing, between March and April.

IRRIGATION AND FERTILIZATION 
Group Cedar seedlings with species that require medium or high 
fertilization rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

أرز لبنانأرز لبنان

البذور
ــح عندمــا تواجــه  ــذور داخــل أكــواز متراصــة بقــوة، تتفت تتواجــد الب
ــاه التــي تجمعــت داخــل فتحــات الحراشــف  الصقيــع فتتجمــد المي
الصغيــرة، محدثــة ضغطًــا علــى جوانــب هــذه الحراشــف. تتــم هــذه 

العمليــة عــدة مــرات مــن الســنة حتــى تتفتــح الأكــواز. 
ــواز  ــح الأك ــدم تفت ــة ع ــة الماضي ــنوات القليل ــي الس ــظ ف ــد لوح لق
وذلــك بســبب التغيّــر المناخــي وعــدم حلــول  الصقيع المعتــاد. ينصح 
بــأن تجمــع الأكــواز فــي وقــت متأخــر مــن الموســم )كانــون الثانــي(. 

وتخــزن كمــا هــي فــي مــكان بــارد نســبياً للســنة التــي تليهــا. 
هناك طريقتان لتفتيح الأكواز:

إما أن تجمع وتنشر في مناطق عالية )على ارتفاع 1500 متر وما  -
فوق( على أن ترش دائماً بالماء حتى لا تنشف البذور فتموت؛

او ترش الأكواز ثم توضعها في الثاجة ثم تخرج ويذوّب عنها  -
الثلج. تكرر العملية لعدة مرات حتى تتفتح الأكواز

تحتــاج بــذور الارز الــى 18 شــهر للنضــوج. عــادة مــا تنضج بين شــهري 
تشــرين الثاني وكانــون الاول. 

تنظيف البذور
ــم  ــطة الحج ــور بواس ــن القش ــذور ع ــل الب ــواز تفص ــح الأك ــد تفت بع

ــنتم.  ــم 1 س ــات بحج ــال ذي فتح ــتعمال غرب باس

معالجة البذور 
تســتعمل طريقــة المعالجــة بالبــرودة لمــدة قــد تصــل الــى 60 يومًا 

او حتــى تتفرخ البــذور. 

الأحواض
تستعمل أحواض متوسطة الحجم )120 الى 250 ملم(. 

الزرع 
تــزرع البــذور المتفرخــة فقــط لضمــان ان تكــون كل البــذور المزروعــة 

 . سليمة

الري والتسميد
ــاعدة  ــماد لمس ــن الس ــرة م ــى كبي ــطة ال ــة متوس ــتعمل كمي تس
الشــتول علــى الوصول الــى الحجم المطلــوب في الوقت المناســب. 

التقسية 
عندمــا تصــل الشــتول الى الطــول المطلــوب، ابدأ بعملية التقســية، 

عــادة مــا تكــون بيــن شــهري آب وأيلول.
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Celtis Australis, Nettle 

SEEDS 
The seeds have a similar shape to cherry seeds. They are 
enclosed in small sweet fruits that barely have any pulp. Seeds 
should be collected in October either from under the trees when 
the trees shed their fruits, or by hitting the branches. 

SEED CLEANING 
Slightly dry the seeds and gently rub them between two stone 
blocks until they peel. They are then cleaned well with water. 

SEED TREATMENT 
Soak the seeds in water for 24 hours then cold stratify them 
for 30 days.

CONTAINERS 
Large containers (450 - 650 mL) are used because Nettle trees 
are fast growing.

SEED SOWING 
More than one seed are sown in single containers to ensure 
germination of at least one, preferably in April. 

In the case that more than one seed germinates, transplant the 
extra seedlings.

IRRIGATION AND FERTILIZATION 
To ensure Nettle seedlings do not grow too large, group them 
with species that need low to medium fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

ميس

البذور 
ــة الشــكل.  ــذور الكــرز بالحجــم وهــي دائري ــذور الميــس ب تشــبه ب
تربــى فــي ثمــار حلــوة الطعــم لكنهــا صغيــرة بالــكاد لهــا بعــض 
ــث  ــجر حي ــفل  الش ــن أس ــا م ــرين الأول إم ــي تش ــع ف ــب. تجم الل
ــقط.  ــى تس ــا  حت ــأداة م ــرب ب ــها أو تض ــاء نفس ــن تلق ــاقط م تتس

تنظيف البذور
ــى  ــان حت ــن الخف ــن م ــن حجري ــرك بي ــم تف ــاً ث ــار قلي ــف الثم تجف

ــداً ــل جي ــم تغس ــر، ث تقش
معالجة البذور 

ــرودة لمــدة  ــج بالب ــم تعال ــذور بالمــاء مــدة 24 ســاعة ث تنقــع الب
ــا  30 يومً

الأحواض
نحتاج الى أحواض كبيرة )600 ملل( للميس لأنه سريع النمو 

الزرع 
تــزرع أكثــر مــن بــذرة واحــدة بالحــوض لضمــان الحصــول على شــتلة 

واحــدة علــى الأقــل، ثــم تفــرد وتنقــل الشــتول الزائدة. 

الري والتسميد
يحتــاج الميــس الــى كميــة قليلــة مــن الســماد حتــى لا يكبــر أكثــر 

ممــا هــو مطلــوب. 

التقسية 
عندمــا تصــل الشــتول الــى الطــول المطلــوب، ابــدأ بعمليــة 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Ceratonia Siliqua, Carob 

Carob seeds are found in pods that resemble green bean pods. 
The pod’s color changes from green to dark brown in the fall. 
The best location to get carob seeds is from carob molasses 
factories, where they extract the seeds from the pods by using 
specialized machines. 

SEED TREATMENT 
Carob seeds have a hard and gelatinous seed coat that is hard 
to break. Use the hot water method to soften the coat. Then cold 
stratify the seeds for 30 days.

CONTAINERS 
Use large size containers, 400 – 650 ml, because carob seedlings 
have taproots (one strong vertical root). 

SEED SOWING
Seeds are sown in March.

IRRIGATION AND FERTILIZATION 
Carob seedlings grow at a medium rate and so they should be 
grouped with species that need medium fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August and 
September.

الخروب

البذور
تتواجــد بــذور الخــروب فــي قــرون تشــبه قــرون الفــول بالشــكل أمــا 
لونهــا فيتحــول مــن أخضــر الــى بنــي داكــن فــي فصــل الخريــف. 
أفضــل مــكان للحصــول علــى بــذور الخــروب هــو فــي معامــل دبس 

الخــروب حيــث تُســتخرج البــذور مــن القــرون بواســطة آلات خاصــة.  

معالجة البذور 
لبــذور الخــروب قشــرة جياتينيــة قاســية لا تكســر بســهولة. 
يمكــن تذويــب هــذه القشــرة باتبــاع طريقــة الميــاه الســاخنة. ثــم 

ــا. ــدة 30 يومً ــرودة لم ــذور بالب ــج الب تعال

الأحواض
ــذور  ــروب لأن ج ــاج الخ ــة لإنت ــواض العميق ــتعمال الأح ــل اس يفض
ــذي  ــد ال ــذر الواح ــوري )الج ــذر الصنب ــوع الج ــن ن ــي م ــروب ه الخ

ــاً(. ــة عمودي ــرق الترب يخت

الزرع 
تزرع البذور حوالي شهر آذار.

الري والتسميد
ــبة  ــده بنس ــب تزوي ــك يج ــطة. لذل ــرعة متوس ــو بس ــروب ينم الخ

ــمدة.  ــن الأس ــة م معتدل

التقسية 
عندمــا تصــل الشــتول الــى الطــول المطلــوب، ابــدأ بعمليــة 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Cercis Siliquastrum, Judas Tree 

SEEDS 
Judas tree seeds are found in thin pods that resemble bean 
pods. They are, however, often infected with a worm that eats 
the seeds while they are still soft. Collect the seeds between 
September and December. Make sure to look for pods with 
healthy seeds. 

SEED CLEANING 
1. Dry pods in shaded areas until they are ready to break 
2. Rub them by hand until the seeds separate from the pods
3. Sift (3 mm) the seeds to separate them from the pod debris

SEED TREATMENT 
Use the hot water treatment to soften the seed coat. Then cold 
stratify the seeds for 60 days.

CONTAINERS 
Use medium sized containers (300 to 450 ml). 

SEED SOWING  
Sow more than one seed per pot to ensure the germination of at 
least one seedling.
Transplant the extra seedlings to empty containers.

IRRIGATION AND FERTILIZATION 
Judas tree seedlings grow at a medium rate so group them with 
species that need medium fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

زمزريق

البذور
تتواجد بذور الزمزريق في قرون رفيعة تشبه قرون اللوبية، وغالباً ما 

تصاب وهي ما تزال ندية بنوع من الدود يعيش داخل القرن فيبدأ بأكل 
البذور واحدة تلو الأخرى. وتدوم هذه العملية فترة طويلة من الصيف. 

قد تأتي الدودة على كل البذور، أما في بعض الأحيان فا تكاد تصل 
الدودة الى آخر البذور حتى تتصلب قشورها فا تعود الدودة قادرة 

على أكلها.  تجمع قرون الزمزريق في نهاية شهر أيلول وحتى كانون 
الأول. من الأفضل فحص بعض القرون للتأكد من وجود البذور الجيدة. 
قد تختلف الإصابة بالمرض من شجرة الى أخرى ومن موقع الى آخر. 

تنظيف البذور
تنشّف قرون الزمزريق في الظلّ حتى تصبح قابلة للتفتت. 1
تفرك القرون باليد حتى تنفصل البذور عن القرون. 2
تفصــل البــذور عــن قشــور القــرون بواســطة الغربــال ذي فتحــات . 3

بحجــم 3ملــم.  )طريقــة فصــل البــذور بالحجــم(

معالجة البذور
تســتعمل طريقــة الميــاه الســاخنة لتطريــة القشــرة القاســية، ثــم 

تتبــع طريقــة المعالجــة بالبــرودة لمــدة 60 يومــاً.  

الأحواض
تستعمل الأحواض المتوسطة الحجم. 

الزرع
توضــع عــدة بــذور فــي الحــوض الواحــد لضمــان الحصــول علــى بذرة 
واحــدة علــى الأقــل فــي كل حــوض. ومن ثــم تنقــل الشــتول الزائدة 

الــى الأحــواض الفارغة. 

الري والتسميد
الزمزريــق هــو مــن الأنــواع التــي تنمــو بســرعة متوســطة، لذلــك 

تحتــاج الــى نســبة متوســطة مــن التســميد. 
ــى  ــب عل ــي تتغل ــاف الت ــن الأصن ــق م ــة: الزمزري ــات إضافي معلوم

ــجير.  ــي التش ــتعماله ف ــح باس ــذا ينص ــة، ل ــروف المناخي الظ

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Crataegus Spp., Hawthorn 

There are two Hawthorn species in Lebanon: Crataegus 
monogyna and Crataegus azarolus. 

SEEDS 
Hawthorn seeds are found in small fruits that mature in the fall, 
between October and November. Collect seeds by spreading a 
piece of cloth under the tree and by hitting the branches with a 
long stick. Collect the fruits and place in bags for storage.

SEED CLEANING 
Use the tumbling method to remove the leaves from the fruits. 
Then put them in nylon bags until they ripen. 
Once ripe, use the fruit blender method to extract the seeds 
from the fruits. 

SEED TREATMENT 
Soak the seeds in water for 24 hours then cold stratify for 6 
months. 

CONTAINERS 
Use medium sized containers, between 300 to 450 ml.

SEED SOWING 
Sow seeds in trays and irrigate regularly until they germinate 
(which can take one year and half). Crataegus monogyna 
is easier to germinate than the C. azarolus. Once the seeds 
germinate transplant them into single containers. 

IRRIGATION AND FERTILIZATION 
Group Hawthorn seedlings with species that need medium 
fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

الزعرور

هنــاك نوعــان مــن الزعــرور: الزعــرور الأحــادي اللّــب وهــو غيــر 
ــر.  ــر والأحم ــان الأخض ــو نوع ــادي وه ــرور الع ــأكل والزع ــوب ل مرغ

البذور 
تتواجــد البــذور فــي ثمــار صغيــرة، تنضــج فــي الخريــف في شــهري 
تشــرين الأول وتشــرين الثانــي. تجمــع البــذور بنشــر القمــاش تحــت 

الشــجر وتضــرب بالعصــي ثــم تجمــع البــذور وتعبــأ بأكيــاس. 

تنظيف البذور
يتم تنظيف الثمار أولًا من الأوراق بواسطة الدحرجة. 

توضــع الثمــار فــي أكيــاس مــن النايلــون حتــى تنضــج وتصبــح طرية. 
ثــم تســتعمل طريقــة التنقيــة بالخــاط الآلي. 

معالجة البذور 
تنقــع البــذور بالمــاء لمــدة 24 ســاعة ثــم تعالــج بالبــرودة لمــدة 6 

أشــهر. 

الأحواض
تستعمل أحواض متوسطة الحجم  بين 350 و450 ملل. 

الزرع 
ــدة  ــتمرار لم ــا باس ــعة وريه ــة واس ــي أوعي ــرور ف ــن زرع الزع يمك
طويلــة ربمــا تــدوم أكثــر مــن ســنة ونصــف حتــى تتفــرخ البــذور. إن 
ــا  ــادي. عندم ــرور الع ــن الزع ــرع م ــت أس ــب ينب ــادي الل ــرور الأح الزع

تتفــرخ البــذور تنقــل الــى أحــواض منفــردة. 

الري والتسميد
يزود الزعرور بكمية متوسطة من السماد. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Cupressus Sempervirens, Cypress 

SEEDS 
Cypress cones continue to grow on the mother tree for more 
than 3 years. It takes around 2 years for the seeds to mature, 
and seed collection can take place when the cones are 2 to 3 
years old, preferably during the fall. 

SEED CLEANING 
Leave cones in a sunny place for several days until they open and 
shed the seeds. 
Use sieves to separate the seeds from other debris. 

SEED TREATMENT 
Soak seeds in water for 24 hours until they imbibe water, then 
cold stratify for 40 days. 

CONTAINERS 
Use large containers (450 - 650 mL) since cypress is fast 
growing.

SEED SOWING
Sow many seeds in each pot to ensure at least one seed 
germinates. Transplant any extra seedlings to empty containers.

IRRIGATION AND FERTILIZATION 
Because they are fast growing and usually planted early in the 
season, Cypress seedlings need little fertilizer and should be 
grouped with species that need low fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

السرو

البذور 
تبقــى أكــواز الســرو علــى الشــجرة الأم مــدة ثــاث ســنوات، إلا أنهــا 
تنضــج مــن الســنة الثانيــة. لذلــك  يُفضــل قطــاف الثمــار القديمــة 

والتــي مــا تــزال مغلقــة. 

تنظيف البذور
ــح  ــى تتفت ــام حت ــدة أي ــمس لع ــكان مش ــي م ــواز ف ــع الأك توض
ــن  ــذور ع ــل  الب ــال  لفص ــتعمل الغرب ــذور. يس ــا الب ــقط منه وتس

ــرى.  ــا الأخ البقاي
معالجة البذور 

تنقــع البــذور فــي المــاء لمــدة 24 ســاعة حتــى تشــرب المــاء جيــداً 
ثــم تعالــج لمــدة 40 يومــاً. 

الأحواض
تســتعمل الأحــواض المتوســطة الى الكبيــرة )600 ملل( لأن الســرو 

ســريع النمو. 

الزرع 
يــزرع عــدد مــن البــذور فــي الأحــواض لضمــان الحصــول علــى شــتلة 
واحــدة علــى الأقــل ثــم تنقــل الشــتول الزائــدة الــى أحــواض فارغــة. 

الري والتسميد
يحتــاج الســرو الــى كميــة قليلــة مــن الســماد لأنــه ســريع النمــو، 
كمــا يجــب ان يوضــع مــع الاشــجار التــي تتطلــب نســبة قليلــة مــن 

الســماد.

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Fraxinus Spp., Ash 

There are two species of Ash in Lebanon: F. angustifolia and 
F. ornus.

SEEDS
Ash seeds are found in clusters. They can be collected between 
September and November. To ensure the seeds have completely 
ripened, wait until late October to collect them.

SEED CLEANING 
If collected properly the seeds do not need more than cleaning 
from little debris. 

SEED TREATMENT 
Soak the seeds in water for 24 hours, then cold stratify them 
until they germinate. They can then be sown in containers. 

CONTAINERS 
F. anustifolia needs larger containers (450 - 600 mL) because 
it is a fast-growing species, while F. ornus needs medium sized 
containers (300 - 450 mL).

SEED SOWING 
Sow only the germinated seeds in the containers.

IRRIGATION AND FERTILIZATION 
F. angustifolia does not require much fertilization and should be 
grouped with species that need low fertilizer rates while F. ornus 
should be grouped with species that need medium fertilizer rates.  

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

الدردار

الدردار نوعان: الدردار القوقازي والدردار المزهر. 

البذور 
ــن  ــجرة. ويمك ــى الش ــة عل ــل جميل ــي كت ــدردار ف ــذور ال ــش ب تعي
جمعهــا بيــن شــهري أيلــول وتشــرين الثانــي. يفضــل الإنتظــار حتى 

أواخــر تشــرين الأول حتــى تكــون البــذور قــد أكملــت نضوجهــا.  

تنظيف البذور
إذا قطفــت بــذور الــدردار بعنايــة  فــا يبقــى داعــي لتنظيفهــا، إلا 

مــن الشــوائب الصغيــرة. 

معالجة البذور 
ــى  ــرودة حت ــج بالب ــم تعال ــاعة ث ــدة 24 س ــاء لم ــذور بالم ــع الب تنق

ــة.  ــذور المتفرخ ــم زرع الب ــراد فيت ــرخ بالب تتف

الأحواض
يحتــاج الــدردار القوقــازي الــى أحــواض كبيــرة)<600 ملــل( الحجــم 
لأنــه ســريع النمــو. أمــا الــدردار المزهــر فيمكــن زرعــه فــي أحــواض 

متوســطة الحجــم)440 ملــل(. 

الزرع 
يفضــل أن تتــرك البــذور فــي المعالجــة البــاردة حتــى تتفــرخ البــذور 

ثــم تــزرع البــذور المتفرخــة فقــط. 

الري والتسميد
لا يحتــاج الــدردار القوقــازي الا الــى كميــة صغيــرة جــدا مــن الســماد 
ــميده  ــن تس ــر فيمك ــدردار المزه ــا ال ــم أم ــاة الحج ــل مراع ــن أج م

بكميــة ســماد قليلــة الــى متوســطة. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Juniperus Spp., Junipers 

SEEDS
Juniperus excelsa, J. foetidissima, and J. oxycedrus seeds are 
found in cones the size of chick-peas. There are 3 to 4 seeds 
per cone in J. excelsa, and J. oxycedrus, one seed per cone in J. 
foetidissima, and one fused seed group in J. drupacea. Collect 
seeds between December and January. 

SEED CLEANING 
Use the blender method to extract the seeds from the cones of 
Juniperus excelsa, J. foetidissima, and J. oxycedrus. If the cones 
are soft enough, rub the cones between two rough surfaces; 
dry them properly and rub them again. Then use the floating 
method to test the seeds in concentrated 10% saltwater: 
empty seeds and debris will float while only the filled seeds sink 
to the bottom of the container. Discard the floating material. 
Collect the sunken seeds and use these seeds for sowing. 
For Juniperus drupacea rub the seeds between two rough 
stones to break the coat. These don’t need separation by 
floating, due to insignificant weight di	erence between imbibed 
and imbibed seeds/cones. 

SEED TREATMENT 
Once sunken seeds are collected: 
1. Soak them in oak ash water (10% ash) for three days
2. Remove from ash and rinse thoroughly with water 
3. Soak the seeds for 24 hours in citric acid solution (10%)
4. Remove the seeds and rinse thoroughly with water
5. Cold stratify them for 5 months or more

CONTAINERS 
Use medium sized containers (300 – 450 mL).

SEED SOWING 
Sow seeds in germination trays until they germinate. Transplant 
them into single containers. Because germination might take a 
while and because the seeds do not germinate all at once, trays 
should be monitored daily and every time a seed germinates it 
should be transplanted immediately. 

IRRIGATION AND FERTILIZATION
Group Juniper species with species that need medium 
fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.
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للزاب

البذور 
ــذور  ــد الب ــص. توج ــوب الحم ــم حب ــار بحج ــبه الثم ــواز تش ــزاب أك لل
 J. ــي ــن ف ــذرة أو بذرتي ــزاب، ب ــي الل ــذور ف ــى 4 ب ــواز: 3 ال ــل الأك داخ
Foetedesima.  وكــوز واحــد صلــب يحتــوي علــى 3 الــى 4 بــذور فــي 

الدفــران. تجمــع البــذور فــي شــهري كانــون الأول والثانــي. 

تنظيف البذور
ــت  ــه “إذا كان ــاط الفواك ــا خ ــتعمل إم ــذور يس ــن الب ــب ع ــزع الل لن
ــنين  ــيين وخش ــطحين قاس ــن س ــذور بي ــرك الب ــة” أو تف ــذور طري الب
)حجــر الخفــان(. ثــم تجفــف كليــاً وتفــرك بلطــف مــرة أخــرى. توضــع 
الكميــة كلهــا بالمــاء فتطفــو البــذور الفارغــة والقشــور الجافــة 
علــى الســطح وتغــرق البــذور المليئة. تنــزع البقايــا العائمــة وتجمع 

البــذور الغارقــة. 
امــا بــذور الدفــران فتفــرك بين حجــري خفان لنــزع القشــرة الخارجية. 

لا تحتــاج لان تفصل بواســطة التطويف.   

معالجة البذور 
بعد تجميع البذور الثقيلة تعالج بالطريقة التالية: 

تنقــع البــذور لمــدة 3 أيــام فــي مــاء رمــاد الســنديان: 100 غــرام . 1
رمــاد لــكل 1 ليتــر مــن المــاء

تنزع البذور من ماء الرماد وتغسل بالماء النقي . 2
تنقــع البــذور لمــدة 24 ســاعة فــي مــاء حامــض الليمــون أيضــاً: . 3

100 غــرام حامــض الليمــون لــكل 1 ليتــر مــن المــاء
تنزع البذور وتغسل جيداً بالماء العادي . 4
تعالج البذور لمدة 5 أشهر بالبرودة . 5

الأحواض
ــم )350  ــطة الحج ــى متوس ــرة ال ــواض صغي ــى أح ــزاب ال ــاج الل يحت

ــل(.  ــى 440 مل ال

الزرع 
ــزرع  ــي ت ــعة لك ــواض واس ــة أو أح ــواض خارجي ــي أح ــزاب ف ــزرع الل ي
بكميــة كبيــرة ثــم توضــع فــي مــكان حيــادي لأن تفريخهــا يمكــن 
أن يطــول كثيــراً أحيانــا ســنة أو أكثــر. كمــا أن البــذور لا تتفــرخ دفعــة 
واحــدة لذلــك تنقــل الشــتول المتفرخــة كلمــا وجــدت الــى أحــواض 

منفــردة. 

الري والتسميد
ــبب  ــميدها يس ــإن تس ــدة ف ــة واح ــرخ دفع ــتول لا تتف ــا أن الش بم
مشــكلة لعامــل المشــتل. لحــل هــذه المشــكلة يجــب وضــع برنامج 
تســميد حســب الأشــهر كمــا يلــي: مــن شــهر آذار حتــى آب تعطــى 
ــة  ــتلة )كمي ــر الش ــب كب ــون  حس ــزء بالملي ــى 150 ج ــة 50 ال كمي
أقــل للشــتلة الأكبــر( أمــا بعــد شــهر آب فتتوقــف عملية التســميد 
للشــتول الكبيــرة وتعطى الشــتول الصغيــرة فقط لشــهرين آخرين  

الكميــة نفســها التــي كانــت تتلقاهــا ســابقاً. 

التقسية 
ــى أن  ــوب عل ــح الشــتول بالحجــم المطل ــدأ التقســية حالمــا تصب تب

ــي.  ــرين الثان ــهري آب وتش ــن ش ــدأ بي تب
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Laurus Nobilis, Laurel 

SEEDS 
Locals call the tree “Laurel Olive” because the seeds resemble 
olives. Collect the seeds between December and January.

SEED CLEANING 
Rub the seeds between two rough stones until you remove the 
outer skin.

SEED TREATMENT 
Soak in water for 24 hours then cold stratify for around 40 days.

CONTAINERS 
Use large containers (450 - 650 mL).

SEED SOWING 
Sow one seed per container preferably in April.

IRRIGATION AND FERTILIZATION 
Laurel seedlings should be grouped with species that require low 
fertilizer rates. 

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

الغار

البذور 
تشــبه بــذور الغــار ثمــار الزيتــون تمامــاً حتــى أن الســكان يســمونها 
زيتــون الغــار. تجمــع البــذور فــي شــهري كانــون الأول وكانــون 

الثانــي. 

تنظيف البذور
تفرك البذور بين حجري خفان حتى تنزع القشرة عن البذور. 

معالجة البذور
تعالج البذور بالبرودة لمدة 40 يوماً.

الأحواض
تستعمل أحواض كبيرة الحجم )600 ملل(.

الري والتسميد
توضــع الشــتول مــع المجموعــات التــي تحتــاج الــى كميــة قليلــة 

مــن الســماد. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Malus Trilobata, Wild Apple

SEEDS 
Wild apple seeds are found at the core of the fruit, the seeds 
ripe in September, better collected in October. The fruit can be 
easily smashed between two stones to extract the seeds. Each 
fruit contains 1 to 5 seeds, depending on the tree and the health 
of the fruits. Clean from debris by filtering through a sieve or by 
using the floating method. 

SEED TREATMENT 
Soak in water for 24 hours and cold stratify for 30 days. 

SEED SOWING
Sow early spring after treatment usually seeds start to show 
germination during stratification. 

CONTAINERS 
Use medium size containers (300 - 450 mL). 

IRRIGATION AND FERTILIZATION 
Wild apple seedlings have a medium growth rate so they should 
be grouped with species that need medium fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August and 
September.

تفاح بري

البذور
تتواجــد بــذور التفــاح داخــل ثمــار التفــاح. ثمــار التفــاح البــري هــي 
ثمــار صغيــرة يمكــن كســرها إذا ضغطــت بيــن حجريــن مــن الخفــان. 
عندمــا تكســر الثمــار يصبــح مــن الســهل اســتخراج البــذور منهــا. 
ــف  ــب تنظي ــذور. يج ــى 5 ب ــن 1 ال ــاح بي ــرة تف ــي كل ثم ــد ف ويوج

ــف بالمــاء.  ــال، أو التطوي ــذور مــن الشــوائب بواســطة الغرب الب

معالجة البذور 
ــا فــي  ــج لمــدة 30 يومً ــذور التفــاح لمــدة 24 ســاعة وتعال تنقــع ب

ــرودة.  الب

الأحواض
استعمل احواض متوسطة الحجم )440 ملل(. 

الري والتسميد
إن شــتول التفــاح البــري متوســطة ســرعة النمــو نســبياً لذلــك يجب 

وضعهــا مــع الشــتول التــي تحتــاج لمعــدل وســطي من الســماد. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Myrtus Communis, Myrtle 

SEEDS
Myrtle seeds are found in fruits. The fruits each contain many 
seeds. They ripen between October and November. Collection is 
preferably done in November. 

SEED CLEANING 
The fastest way to extract the seeds is by using the fruit 
blender method. 

SEED TREATMENT 
The seeds easily germinate and might not need any 
stratification. However, a little cold stratification may help 
quicken the germination process. 

CONTAINERS 
Use medium size containers (300 - 450 mL). 

SEED SOWING 
Sow in separate containers, 4 to 6 seeds per container, preferably 
in April. Transplant the extra seedlings to empty containers. 

IRRIGATION AND FERTILIZATION
Use medium fertilization rates 100 ppm. 

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

ريحان

البذور 
الحمبــاس أو ثمــار الريحــان هــو فاكهــة لهــا طعــم مميــز. تحتــوي 
هــذه الثمــار علــى كميــة كبيــرة مــن البــذور. وتنضــج الثمــار فــي 
شــهري تشــرين الأول وتشــرين الثانــي. ينصــح بقطفهــا  بغيــة 

تجميــع البــذور فــي تشــرين الثانــي. 

تنظيف البذور
ــاط  ــطة خ ــي بواس ــذور ه ــف الب ــرعها لتنظي ــة وأس ــل طريق أفض

ــة. الفاكه

معالجة البذور 
إن بــذور الريحــان ســهلة الإنبــات حتــى مــن دون معالجــة إلا أن 

معالجــة البــذور بالبــرودة يســاعد فــي تســريع الإنبــات. 

الأحواض
تستعمل أحواض صغيرة الى متوسطة الحجم لإنتاج الريحان. 

الزرع 
تــزرع البــذور فــي أحــواض منفــردة. يمكــن زرع 4 الــى 6 بــذور فــي 
الحــوض الواحــد حتــى لــو نجحــت كل البــذور فــي النمــو فيمكــن أن 
تعيــش كلهــا فــي الحــوض نفســه او انقــل الشــتول الزائــدة الــى 

احــواض منفــردة. 

الري والتسميد
تعتمــد برامــج التســميد حســب حجــم الأحــواض المســتعملة فــإذا 
كانــت الأحــواض كبيــرة يمكن زيادة نســبة الســماد والعكــس صحيح. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Ostrya Carpinifolia, Hop Hornbeam

SEEDS 
Seeds are found in clusters hanging from the branches. They 
ripen in September. The best time to collect them is in early 
October, when the seeds are ready to fall when shaken. Spread 
large sheets under the trees and shake the branches until 
enough seeds have fallen. Collect the seeds and place in bags 
for storage.

SEED CLEANING 
Seeds are present in small pods that have tiny thorns, which 
could cause skin irritation if handled without gloves. Rub the 
bags until they are broken and release the seeds. Separate the 
seeds in distilled water, since the seeds are lightweight the filled 
seeds might float on tap water.  

SEED TREATMENT
Ostrya seeds should be cold stratified for 50 days or until some 
of them germinate. You can wait until the seeds germinate and 
sow germinated seeds only. 

CONTAINERS 
Use medium sized containers (300 - 450 mL).

SEED SOWING 
Sow 3 or more seeds per pot to ensure all the containers have 
at least one germinant.  Transplant any extra seedlings to empty 
containers.

IRRIGATION AND FERTILIZATION 
Hornbeam seedlings should be grouped with species that need 
medium fertilizer rates. 

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

مرّان

البذور 
تتواجــد بــذور المــرّان فــي مجموعــات متدليــة مــن الشــجرة 
وتنضــج حوالــي شــهر أيلــول. ينصــح بتجميــع البــذور فــي تشــرين 
الأول عندمــا تكــون البــذور قــد أصبحــت قابلــة للســقوط حيــن تهــز 
الشــجرة. تســتعمل طريقــة نشــر القمــاش وهــز الشــجرة لتجميــع 

ــر كميــة مــن البــذور.  أكب

تنظيف البذور
لأكيــاس بــذور المــرّان أشــواك مجهريــة تســبب تحســس للجلــد إذا 
عولــج مــن دون ارتــداء قفــازات. تفــرك الأكيــاس باليــد حتــى تتمــزق 
وتتحــرر البــذور مــن داخلهــا. تفصَــل البــذور بواســطة الــوزن بالمــاء 

 . المقطّر

معالجة البذور 
تعالــج بــذور المــرّان بالبــرودة لمــدة 50 يومــاً أو حتــى إنبــات 
جــزء مــن البــذور. يمكــن انتظــار البــذور حتــى تتفــرخ وزرع البــذور 

ــط.  ــة فق المتفرخ

الأحواض
تستعمل الأحواض المتوسطة الحجم )440 ملل( لإنتاج الشتول. 

الزرع 
تــزرع ثــاث بــذور أو أكثــر فــي الحــوض الواحــد لضمــان الحصــول على 
شــتلة واحــدة علــى الأقــل. ثــم تنقــل الشــتول الزائــدة الــى الأحواض 

الفارغة. 

الري والتسميد
ــزاد  ــواض وت ــم الأح ــب حج ــدل، حس ــميد معت ــج تس ــتعمل برنام يس

ــواض.  ــم الأح ــب حج ــماد حس ــة الس كمي

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Pinus Spp.,  Pines 

There are three pine species in Lebanon: Pinus pinea (Stone 
pine), P. brutia and P. halepensis

SEEDS 
Wild pine seeds exist in cones 8 to 10 cm large, while the 
edible stone pine cone is 15 to 20 cm large. Collect cones in 
December to ensure the seeds are ripe. 

SEED CLEANING
Lay the cones under the sun as soon as they are collected. Let 
them sit there until they open. The cones usually open in March 
or April depending on weather and relative humidity. Hit the 
cones against a stone to get the seeds out of the shells. Use 
the floating method to separate the empty seeds from the filled 
ones. Discard seeds that float and collect the ones that sink. 

SEED TREATMENT 
Pine seeds germinate easily, and also respond well to cold 
stratification. Using cold stratification will allow all the seeds 
to germinate in a short period of time, making nursery 
management easier. 

CONTAINERS 
Use large containers (450 – 650 ml) for P. pinea, being a fast-
growing species and medium sized containers (300 – 450 ml) 
for   P. halepensis and P. brutia., having a slower growth rate.

SEED SOWING
Since pine seeds are available, it is recommended that two 
seeds are sown in one container, then remove the extra 
seedlings after germination.

IRRIGATION AND FERTILIZATION 
The largest drawback about pine is that it has minimal response 
to hardening. In order to facilitate the hardening process, use 
medium fertilizer rates. 

HARDENING 
Hardening pines is the most di¥cult part of cultivation 
because it takes months to achieve. Sometimes it is even 
extended to January. 



P130 P131 P132

CHAPTER 9 NATIVE SPECIES Reforestation Manual

P131P130

الصنوبريات

هنــاك ثــاث انــواع مــن الصنوبــر فــي لبنــان، الصنوبــر المثمــر، 
الصنوبــر البروتــي والصنوبــر الحلبــي. 

البذور
تتواجــد بــذور الصنوبــر فــي أكــواز بحجــم 8 الــى 10 ســنتم للصنوبــر 
البــري و15 الــى 20 ســنتم للصنوبــر الجــوّي. وتجمــع الأكــواز فــي 

كانــون الثانــي لكــي نضمــن بلــوغ البــذور الكامــل داخــل الأكــواز. 

تنظيف البذور
ــى  ــاك حت ــرك هن ــع وتت ــا تجم ــمس حالم ــي الش ــواز ف ــر الأك تنش
تتفتــح مــن تلقــاء نفســها. يعتمــد تفتــح الأكــواز علــى حــرارة الجــو 
ونســبة الرطوبــة بغــض النظــر عــن المــدة. تتفتــح الأكوازعــادة فــي 
شــهريّ أيــار ونيســان. عندهــا تســتخرج البــذور مــن الأكــواز بطريقــة 
ضــرب الأكــواز بــالأرض حتــى تســقط البــذور منهــا. تنــزع القشــور عن 
البــذور. وتفــرز البــذور الجيــدة عــن الفارغــة بواســطة المــاء. تجمــع 

البــذور المــأى مــن قعــر الوعــاء وتعالــج. 

معالجة البذور 
ــة  ــع المعالج ــاوب م ــا تتج ــات إلا انه ــهلة الإنب ــر س ــذور الصنوب إن ب
بالبــرودة إذ أنهــا تتفــرخ جميعهــا دفعــة واحــدة ممــا يســهل علــى 

إدارة المشــتل التعامــل معهــا مــن حيــث التســميد والــري. 

الأحواض
ــر  ــا الصنوب ــوّي، ام ــر الج ــرة للصنوب ــواض كبي ــتعمال أح ــح باس ينص
أحــواض  فــي  وضعهمــا  الممكــن  فمــن  والحلبــي  البروتــي 

الحجــم.  متوســطة 

الزرع 
بمــا أن بــذور الصنوبــر متوافــرة بكثــرة ينصــح بــزرع أكثــر مــن بذرتين 

فــي الحــوض الواحــد وتفريــد الشــتول فيمــا بعد. 

الري والتسميد
أكبــر مشــكلة يواجههــا الصنوبــر بالزرع هــو عدم قابليته للتقســية 
ــميده  ــب تس ــك لا يج ــع ذل ــرة وم ــواض كبي ــه بأح ــب زرع ــك يج لذل

بكميــة كبيــرة لتســهيل عمليــة التقســية. 

التقسية 
إن تقســية الصنوبــر مــن أصعــب العمليــات إذ أنهــا تحتــاج الــى عــدة 

شــهور أحيانــاً فتمتــد العمليــة حتــى شــهر كانــون الثاني.

معلومات إضافية
إن جــذور الصنوبــر تعيــش بالشــراكة مــع نــوع مــن الفطــر يســمى 
الفطريــات الجذريــة أو الميكوريــزا Mycorrhiza    وهــو يســاعد جــذور 
الصنوبــر بالتفافــه عليهــا فيجلــب لهــا المــاء والغــذاء ويأخــذ منهــا 
مــا تصنعــه الشــجرة مــن ســكريات. يمكــن توفيــر هــذا الفطــر  عبــر 
خلطــه مــع بعــض مــن الرمــال المأخــوذة مــن مــكان تواجــد الصنوبر 
الكبيــر مــع التــراب المســتعمل فــي زرع الشــتول. )الكميــة التــي 

ينصــح بهــا 1كلــغ لــكل 300 ليتــر مــن التــراب( .
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Pistacia Spp., Pistachio 

There are three Pistachio species in Lebanon: Pistacia palaestina, 
P. atlantica and P. lentiscus .

SEEDS 
Pistachio seeds are found in clusters, some of which are green 
and others red. Red ones contain empty seeds while green ones 
contain filled seeds. Even though the seeds ripen in September, it 
is better to collect them until October so they ripen further, and 
easily fall when hit. Spread sheets under the trees and shake the 
branches until enough seeds have fallen. Collect the seeds and 
place them in bags for storage.
Viable Pistacia lentiscus seeds have a black seed coat, while 
empty seeds have a red seed coat.

SEED CLEANING 
The seeds have a thin skin on them that is easily removed by 
rubbing them between two rough stones. Dry the seeds then 
soak them in water. Collect the sunken ones. 

SEED TREATMENT 
Soak the seeds in water for 48 hours and sow them directly. 

CONTAINERS
Use medium to large containers (450 - 650 mL).

IRRIGATION AND FERTILIZATION 
Pistachio seedlings should be grouped with species that need 
medium fertilizer rates so that they do not grow too large.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

البطم

ــطيني،  ــم الفلس ــان، البط ــي لبن ــم ف ــن البط ــواع م ــاث ان ــاك ث هن
ــرزق.  ــي، والب ــم الاطلس البط

البذور 
ــراء  ــراء. الحم ــراء والخض ــا الحم ــذور منه ــن الب ــد م ــم عناقي للبط
بذورهــا فارغــة أمــا الخضــراء فتحتــوي علــى بــذور مــأى. تنضــج 
البــذور فــي أيلــول إلا أنــه يُفضــل تركهــا حتــى تشــرين الأول 
ــرب  ــجرة أو ض ــز الش ــد ه ــهولة عن ــاقط  بس ــة  للتس ــح قابل لتصب
ــذور الحمــراء والخضــراء معــاً بواســطة مــد  ــد. تجمــع الب العناقي

القمــاش علــى الأرض. 
ان لــون قشــرة بــذور شــجرة البــرزق الملــئ اســود امــا قشــرة البذور 

الفارغــة فهــي حمراء. 

تنظيف البذور
لهــذه البــذور قشــرة رقيقــة يمكــن نزعهــا بســهولة إذا مــا فركــت 
بيــن حجــري خفــان. تجفــف البــذور المعالجــة جيــداً ثــم تفــرك مــرة 
أخــرى وتنقــع بالمــاء فتغــرق البــذور المــأى. تجمــع هــذه البــذور 

وتســتخدم. 

معالجة البذور 
تنقع البذور بالماء لمدة 48 ساعة ثم ازرعها من دون معالجة. 

الأحواض
يمكــن اســتعمال أحــواض متوســطة الــى كبيــرة الحجــم)440 الــى 

600 ملــل( .

الري والتسميد
تســتعمل نســبة تســميد متوســطة حتــى لا يزيــد حجم الشــتول عن 

المســتوى المطلوب. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Platanus Orientalis, Oriental Plane 

SEEDS 
Plane seeds form round compact spheres that hang from 
the branches, resembling Christmas ornaments. Each sphere 
contains hundreds of seeds. Seeds ripen in October and 
November. The seeds can be collected in November.

SEED CLEANING 
Since the spheres only contain seeds, plane seeds do not need 
cleaning. When the spheres are hit with a hard object, the seeds 
loosen and disperse. 

SEED TREATMENT 
Seeds are put in cold stratification for 30 days.

CONTAINERS 
Since the trees are large, use the large containers (450 – 650 ml). 

SEED SOWING
Sow many seeds in one pot to ensure at least one seedling per 
container. 

IRRIGATION AND FERTILIZATION 
Oriental plane seedlings should be grouped with species that 
need medium fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

الدلب

البذور
تشــكل بــذور الدلــب مجموعــات كرويــة متراصــة تتدلــى مــن أغصان 
ــوي كل  ــاد. وتحت ــجرة المي ــن ش ــة م ــى الزين ــا تتدل ــجرة كم الش
مجموعــة علــى مئــات البــذور. تنضــج البــذور فــي شــهري تشــرين 

الأول والثانــي ويمكــن جمعهــا فــي تشــرين الثانــي. 

تنظيف البذور
إن بــذور الدلــب ليســت بحاجــة الــى تنظيــف إذ أنهــا تجمــع كريــات 
متراصــة ليــس فيهــا ســوى البــذور. تضــرب الكريــات  بــأداة صلبــة 

حتــى تنفــرط. 

معالجة البذور 
تعالج بذور الدلب بالبرودة لمدة 30 يوماً. 

الأحواض
يجب اختيار الأحواض الأكبر حجمًا حتى تسع الشتول الكبيرة. 

الزرع 
تــزرع عــدة بــذور فــي الحــوض الواحــد ثم تفــرّد لتبقــى شــتلة واحدة 

ــي كل حوض.  ف

الري والتسميد
يعتمد برنامج تسميد معتدل. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Pyrus Syriaca, Pear 

SEEDS 
Pear fruits ripen in September yet stay on the tree until October 
and November. The fruits should be harvested not later than 
October.  

SEED CLEANING 
Open the fruits and extract the seed(s) by hand or using a knife. 
Each fruit contains one to three seeds. 

SEED TREATMENT
Soak the seeds in water for 24 hours then cold stratify for 30 days.

CONTAINERS 
Use medium sized containers, preferably (300 -450 ml).

SEED SOWING
When the seeds start to show germination in the pots, usually 
early spring, sow them in separate containers, sowing two seeds 
per pot. 

IRRIGATION AND FERTILIZATION 
Pear seedlings should be grouped with species that need medium 
fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

إجاص برّي

البذور 
تنضــج ثمــار الإجــاص البــري فــي أيلــول حيــث تبقــى علــى الشــجر 
وتبــدأ بالتســاقط فــي شــهري تشــرين الأول والثانــي. تجمــع الثمــار 

فــي تشــرين الثانــي كهــد اقصــى. 

تنظيف البذور
تفتــح الثمــار باليــد أو باســتعمال الســكين لاســتخراج  بــذور كبيــرة. 

تحتــوي كل ثمــرة علــى بــذرة الــى ثــاث  بــذور. 

معالجة البذور 
تعالج البذور بالبرودة لمدة 30 يومًا. 

الأحواض
تســتعمل أحــواض صغيــرة )150 حتــى 350 ملــل( الــى متوســطة 

الحجــم. 

الري والتسميد
يجــب وضــع شــتول الاجــاص مــع الأنــواع التــي تحتــاج إلــى أنظمــة 
ســماد متوســطة ولكــن إذا تــم اســتخدام حاويــات أكبــر ، فاســتخدم 

نســبة عاليــة مــن الأســمدة بــدلا مــن ذلــك.

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Prunus Ursina, Bear Plum 

SEEDS 
Each fruit of the Bear plum contains one seed and can be 
collected in November.

SEED CLEANING 
The fruit flesh is removed either by hand or by using the fruit 
blender method. 

SEED TREATMENT 
Put the seeds in humid condition under warm stratification for 
30 days then cold stratify them for 30 days.

CONTAINERS 
Use medium sized containers (300 – 450 ml).

SEED SOWING
It is best to sow in April (after they germinate in treatment). 

IRRIGATION AND FERTILIZATION
Apply medium fertilization rates. 

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August and 
September.

خوخ الدب 

البذور 
تحتوي الثمار على بذرة واحدة، اجمعها حوالي تشرين الأول.

تنظيف البذور
انزع لحاء الثمرة باليد او باستعمال خاط الفاكهة. 

معالجة البذور 
ــة لحــرارة الغرفــة لمــدة 30  ــة فــي حــرارة مماثل ــذور رطب ضــع الب
يــوم. ثــم عالجهــا بالبــرودة لمــدة 30 يــوم ثــم ازرعهــا فــي الاحواض.  

الأحواض
تستعمل أحواض متوسطة الحجم.

الزرع
ازرع في نيسان. 

الري والتسميد
يتبع برنامج تسميد متوسط. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Prunus Mahaleb, Mahaleb Cherry

SEEDS 
One seed is present in each fruit, it is collected in July. 

SEED CLEANING
Use the fruit blender method to clean the seeds. It could also be 
done by hand. 

SEED TREATMENT
Soak the seeds in water for 24 hours then cold stratify for 30 
days.

CONTAINERS 
Use medium sized containers (300 – 450 ml). 

SEED SOWING 
Sow the seeds in separate containers. Due to lower germination, 
it is recommended to put two to three seeds per container. 

IRRIGATION AND FERTILIZATION
Group the seedlings with species that need medium fertilization.  

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

المحلب 

البذور 
تتواجد البذور في الثمار، توجد بذرة واحدة في كل ثمرة.

تنظيف البذور 
يمكن تنظيف البذور بواسطة خاط الفاكهة او تنزع باليد. 

معالجة البذور 
انقع البذور لمدة 24 ساعة ثم عالجها بالبرودة لمدة 30 يوما.

الأحواض 
استعمل احواض متوسطة الحجم. 

الزرع 
ــي كل  ــة ف ــن او ثاث ــة، ازرع بذرتي ــواض أحادي ــي اح ــذور ف ــزرع الب ت

ــة.  ــات قليل ــبة الانب ــوض لان نس ح

الري والتسميد 
 يتبع برنامج تسميد متوسط الى مكثف. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Prunus Dulcis, Almond 

SEEDS 
Seeds are collected between July and August.

SEED CLEANIANG 
Seeds do not need to be cleaned; the skin opens up when ripe.

SEED TREATMENT 
Preferably sow in November without treatment. 

CONTAINERS 
Plant in large containers because the seedlings are fast growing 
(450 – 650 ml).

SEED SOWING
Sow the seeds laterally, one seed per container.

IRRIGATION AND FERTILIZATION 
Almonds should be grouped with species that require low 
fertilization rates.

HARDENING 
Starts in August by lowering the irrigation frequencies and 
fertilizer rates, if using soluble fertilizers. 

لوز

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.

البذور
تجمع البذور بين شهري تموز وآب.  

تنظيف البذور
تكــون البــذور شــبه نظيفــة  لأن القشــرة تنتــزع عنها عندمــا تتحول 

الــى بذرة خشــبية. 

معالجة البذور 
يمكن زرع البذور من غير معالجة اذا زرعت في شهر تشرين الثاني. 

الأحواض
تحتاج الى احواض كبيرة لأن  الشتول تكبر بسرعة. 

الزرع 
تزرع بذور اللوز على حدها الجانبي. 

الري والتسميد
تسمد الشتول بنسبة خفيفة من السماد لأنها سريعة النمو. 
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Quercus Spp., Oaks 

SEEDS
Acorns ripen in October for Q. infectoria and in November for 
the other oak species (Q. calliprinus, Q. brantii, Q. cerris, and 
Q. ithabornesis). 

SEED CLEANING 
To ease sowing, remove the acorn cap. This will not a	ect the 
germination since acorns germinate from the other end. 

SEED TREATMENT 
The acorn does not require any treatment. 

CONTAINERS 
Always use deep containers to allow for deep tap roots.

SEED SOWING 
Acorns cannot be stored for more than 2 weeks. Sow each acorn 
in a separate container, preferably after collection. 

IRRIGATION AND FERTILIZATION
Apply low to medium fertilization rates. 

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

السنديان

البذور
البلــوط هــي بــذرة الســنديان التــي يتم زرعهــا. ينضــج بلّــوط الملّول 
فــي تشــرين الأول، أمــا الســنديان واللّــك والعــزر والطابــوري فتنضج 

فــي تشــرين الثاني. 

تنظيف البذور
يمكــن فقــط نــزع الغطــاء عــن البلّــوط لتســهيل الــزرع، ولكــن حتــى 
لــو لــم تنــزع فإنهــا لا تؤثــر علــى عمليــة الإنبــات لأن التفريــخ يتــم 

مــن الجهــة الثانيــة. 

معالجة البذور 
لا تحتاج البذور الى أي معالجة.

الأحواض
ــذور  ــتيعاب الج ــة لاس ــواض العميق ــتعمال الأح ــاً باس ــح دائم ينص

العموديــة. 

الزرع 
إن البلّــوط لا يخــزّن لأكثــر مــن أســبوعين، لــذا يجب أن يكون المشــتل 

جاهــزاً للــزرع. تــزرع البذور فــي أحــواض منفردة. 

الري والتسميد
يجــب التقليــل مــن التســميد أكثر المســتطاع لأن موســم الســنديان 
طويــل جــداً فــإذا  أفــرط فــي التســميد يكبــر الشــجر الــى مســتوى 

غيــر مرغــوب بــه. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.

معلومات إضافية
مــن الأفضــل زرع بــذور الســنديانيات مباشــرة فــي الأرض لأن بذورها 
تنتــج جــذرًا قويًــا يصــل لعمــق كافٍ يمكّــن الشــجرة فيمــا بعــد مــن 

الصمــود وحدهــا مــن دون الحاجــة لتدخــل الإنســان. 
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Rhus Coriaria, Sumac 

SEEDS
Sumac seeds are found in brown clusters with a thick outer skin 
(which is the sumac spice).

SEED CLEANING 
You can find seeds at mills that specialize in extracting the spice 
from the seeds, since they usually discard sumac seeds.

SEED TREATMENT 
Boil water, two times the volume of the clean seeds, then drop 
the seeds in the boiling water. Keep the water boiling with the 
seeds for one minute. Remove from heat and let them cool for 
24 hours. 
1. Soak in 10% oak ash water for 3 days 
2. Remove from ash and rinse thoroughly with water 
3. Soak the seeds for 24 hours in 10% citric acid solution
4. Remove the seeds and rinse thoroughly with water
5. Cold stratify for 3 months

SEED SOWING
Sow in germination trays until the seeds germinate, and then 
transplant the seedlings into individual containers.

IRRIGATION AND FERTILIZATION
Group sumac seedlings with species requiring low fertilizer rates. 
Vegetative propagation 
The sexual organs of the sumac exist on separate trees. Only 
the female tree produces seeds and spice. Uproot seedlings from 
under the female tree and plant in containers. This is an e	ective 
method to produce productive trees.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

السمّاق

البذور 
للســماق عناقيــد بنيــة اللــون تحتــوي علــى بــذور مغلفــة بقشــرة 

حامضيــة تســتعمل كمطيــب للطعــام. 

تنظيف البذور 
يمكــن شــراء البــذور مــن المطحنــة حيــث تفــرز القشــرة عن البــذرة، 

وترمــى  البــذور عــادة. 

معالجة البذور 
اغــلِ كميــة مــن المــاء بضعفــيّ حجــم البــذور المــراد معالجتهــا. 
اضــف البــذور الــى المــاء المغليــة. اغــلِ المــاء مــع البــذور لمــدة 
ــردا  ــار واتركهمــا حتــى يب ــزع الاثنيــن عــن الن ــم ان دقيقــة واحــدة ث

ــاعة.  ــدة 24 س ــا لم معً
انقع البذور بمحلول رماد السنديان )%10 رماد( لمدة 3 ايام .. 1
ثم اغسلها جيدا بالماء . 2
وانقعها بمحلول حامض الليمون )%10( لمدة 24 ساعة.. 3
.انزع البذور واغسلها جيدا. 4
عالج البذور بالبرودة لمدة 3 اشهر. 5

الزرع 
ازرع البــذور فــي صوانــي كبيــرة حتــى التفريــخ ثــم انقــل الشــتول 

الصغيــرة الــى احــواض منفــردة. 

الري والتسميد: 
ضــع الســماق مــع المجموعــات التــي تحتــاج الــى كميــة قليلــة من 

التسميد. 
طريقــة زرع الشــجيرات المتفرخــة تحــت الشــجرة الام توجــد الأعضــاء 
التناســلية  عنــد الســماق علــى أشــجار منفصلــة. فالشــجرة الذكر لا 
تعطــي ثمــار ولا بــذور، أمــا الشــجرة الأنثــى فهــي التــي تنتــج بهــار 
الســماق كمــا تنتــج البــذور، ويمكــن اقتــاع هــذه الشــجيرات مــن 
أمهــا وزرعهــا فــي احــواض هــذه طريقــة جيــدة لانتــاج شــجيرات 

 . منتجة

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.
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Sorbus Spp., Service Tree 

SEEDS 
Service trees produce fleshy fruits that are either brown 
(S. torminalis) or red (S. flabilifolia). The fruits ripen towards the 
end of September. It is therefore advisable to collect the seeds 
in mid-October, to ensure the seeds ripen. 

SEED CLEANING 
Use the fruit blender method to separate the seeds from the fruits. 

SEED TREATMENT 
Apply cold stratification for 40 days or until the seeds germinate. 
Only sow those that germinate. 

CONTAINERS 
Use small size containers (150 - 300 mL) for S. flabilifolia and 
medium size containers (300 - 450 mL) for S. taurminalis.

SEED SOWING
Sow the germinated seeds in separate containers. 

IRRIGATION AND FERTILIZATION 
Because S. flabilifolia has a slower growth rate, use higher 
fertilization rates than for S. taurminalis.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

الغبيراء

الزرع 
تزرع البذور المتفرخة في أحواض منفردة. 

الري والتسميد
تســمد الغبيــراء المروحيــة الــورق بكميــة مــن الســماد أكبــر مــن 

تلــك المســتخدمة لتســميد الغبيــراء القوقازيــة. 

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.

البذور
تنتــج الغبيــراء ثمــارًا لبيّة بنية اللــون “للغبيــراء القوقازيــة” وزهرية 
ــن  فــي أواخــر  ــا الثمرتي ــورق”. وتنضــج كلت ــة ال ــراء المروحي “للغبي
ــك ينصــح بجمــع الثمــار منتصــف شــهر تشــرين  ــول، لذل شــهر أيل
ــف  ــل أن تج ــت وقب ــد  نضج ــذور ق ــه الب ــون في ــت تك ــي وق الأول ف

كمــا يحصــل عــادة مــع هــذه الشــجرة. 

تنظيف البذور
تستعمل طريقة خاط الفاكهة لتنظيف بذور الغبيراء.

معالجة البذور 
ــزرع  ــم ت ــرخ ث ــى تتف ــاً أو حت ــدة 40 يوم ــرودة لم ــذور بالب ــج الب تعال

ــط.  ــة فق ــذور المتفرخ الب

الأحواض
تســتعمل أحــواض صغيــرة )150 ملــل( للغبيــراء المروحيــة الــورق 
لأنهــا بطيئــة النمــو، أمــا الغبيــراء القوقازيــة فنموهــا أســرع لــذا 
تســتعمل لهــا الأحــواض المتوســطة الحجم الــى كبيــرة )440 ملل(. 
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Styrax Officinalis, Storax 

SEEDS 
Storax fruits are yellow and poisonous if consumed. Each fruit 
contains only one large, hard, round seed. The seeds are usually 
all healthy and viable. 

SEED CLEANING 
The fruits are left in the sun to dry, however, you can rub them 
open and extract the seeds. 

SEED TREATMENT 
Storax seeds take time to germinate. Usually, the seeds collected 
under the mother tree show early signs of germination. Seed 
treatment protocol in the nursery is not yet understood, more 
trials need to be implemented. 

SEED SOWING
Sow germinated seeds in individual pots. 

CONTAINERS
Use large containers (450 -650ml).

IRRIGATION AND FERTILIZATION 
Use a flexible fertilization regime because of the di	erent 
germination periods. Use higher rates for the seedlings that 
germinated later in the season. 

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

الحوز

الري والتسميد
ــتول  ــة للش ــرة المتبقي ــب الفت ــرن حس ــميد م ــج تس ــد برنام يعتم
ــمد  ــة تس ــدة طويل ــتبقى م ــي س ــتول الت ــتل. فالش ــل المش داخ
ــب.  ــت قري ــي وق ــادر ف ــوف تغ ــي س ــك الت ــن تل ــل م ــات أق بكمي

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.

البذور
ــمك.  ــد الس ــي صي ــتعمل ف ــامة تس ــراء س ــار صف ــوز ثم ــار الح ثم
وتحتــوي كل ثمــرة علــى بــذرة واحــدة. للحــوز بــذور كرويــة كبيــرة 
ــا مــا تكــون مــأى بالكامــل وليســت بحاجــة للفــرز.   وقاســية غالبً

تنظيف البذور
تتــرك ثمــار الحــوز فــي الشــمس حتــى  تجــف .يمكــن فركهــا قليــاً 
مــا يســاعد فــي تســريع عمليــة التجفيــف. ثــم تســتخرج البــذور مــن 

الثمار. 

معالجة البذور 
يحتــاج الحــوز لوقــت طويــل لكــي ينبــت، عــادة عندمــا نجمــع البــذور 

مــن تحــت الشــجرة الام، يتفــرخ بعضهــا فــي وقــت قريــب. 

الأحواض
تســتعمل الأحــواض الكبيــرة لــزرع الحــوز إذ انهــا تنبــت فــي أوقــات 
مختلفــة فهــي بحاجــة لأن تبقــى فتــرات  متفاوتــة فــي المشــتل. 
لذلــك يلبــي الحــوض الكبيــر حاجــة الشــتول الكبيــرة التــي بقيــت 
لفتــرة أطــول كمــا ينفــع  لتلــك الشــتول التي بقيــت لفتــرة قصيرة. 
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Tamarix Spp. 

SEEDS 
Tamarix seeds are quite small and do not easily germinate. For 
this reason, they can be propagated vegetatively by rooting 
branches. 

CONTAINERS
Use large containers (450 – 650 ml) and keep them at a 
distance from one another since the seedlings grow laterally.

VEGETATIVE PROPAGATION 
Use semi-hardwood cuttings (those that just started to turn 
into hardwood). Remove the small branches from the base and 
leave only a small portion of the leaves. Dip the bases in rooting 
hormone and plant them in light soil (a mix peat moss and perlite 
is recommended). Leave them in a semi-shaded area until they 
produce roots. Then transplant them into individual containers. 

IRRIGATION AND FERTILIZATION
Group Tamarix seedlings with species that require medium 
fertilizer rates.

HARDENING 
When the seedlings reach the required size, begin the hardening 
phase. The best time for seedling hardening is between August 
and September.

الطرفة

الري والتسميد
تســمد تســميداً متوســطاً الــى خفيف حســب عمــر الشــتلة والفترة 

المتبقيــة مــن حياتها.

التقسية 
ابــدأ بعمليــة  الطــول المطلــوب،  الــى  الشــتول  عندمــا تصــل 

التقســية، عــادة مــا تكــون بيــن شــهري آب وأيلــول.

البذور 
ــذا  ــهولة، ل ــا بس ــادر تفرخه ــن الن ــدًا؟ وم ــرة ج ــذور صغي ــة ب للطرف

ــتول.  ــاج الش ــريش لإنت ــة التش ــد طريق تعتم

الأحواض
تســتعمل للطرفــة أحــواض كبيــرة ومتباعــدة لأن أغصانهــا تربــى 
بشــكل أفقــي مــا يشــكل عائقــاً أمــام حصــول كل شــتلة علــى مــا 

يكفــي مــن الضــؤ.

الزرع
تــزرع الطرفــة عبــر أخــذ أغصــان رفيعــة  أي تلــك التــي بــدأت بالتحول 
ــدة  ــرة المتواج ــان الصغي ــع الأغص ــزع جمي ــبية. تن ــان خش ــى أغص ال
حــول الغصــن وتتــرك بعــض الأوراق كمــا هــو مبيــن فــي الرســم. 
توضــع أســفل الأغصــان فــي مســحوق هرمــون التشــريش حتــى 
ــم  ــن، ث ــي الغص ــص ف ــة الق ــى منطق ــون عل ــذا الهرم ــق ه يعل
تــزرع الأغصــان فــي تربــة خفيفــة وتتــرك فــي مــكان بيــن الشــمس 
والظــل فتــرة شــهر أو شــهرين الــى أن تنتــج جــذورًا قويــة. عندهــا 

تنقــل الــى أحــواض كبيــرة. 
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