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Foreword

This Ethiopian Standard has been prepared under the direction of the Technical Committee for Forestry seed (TC 131) and
published by the Institute of Ethiopian Standards (IES).

The standard has been developed to address observed needs and to support the local industry in order to make progress

through upraising competitiveness and maintain comparative marketadvantage both domestically and internationally.

In the preparation of this standard reference has been made to the following:
SLM Ethiopia 2019, Guideline for production and management of planting materials for watershed development.
Anonymous 2023, establishing and managing forestry nurseries: technical manual for extension workers and
practitioners.
Kimondo and Kioko 2000, A manual for tree nursery management.
Hall 2003, Manual on nursery practices.
Roshetko, J.M., E.L. Tolentino, Jr., W.M.Carandang, M. Bertomeu, A. Tabbada, G.E.S. Manurung, and C.E. Yao. 2010.
Tree Nursery Sourcebook - Options in Support of Sustainable Development. World Agroforestry Center-ICRAF and
Winrock International. Bogor, Indonesia. 52 p.
ILO, 1989. Tree nurseries: an illustrated technical guide and training manual. Booklet no 6.
Dedefo K., A. Derero, Y Tesfaye and J Muriuki, 2017. Tree nursery and seed procurement characteristics influence on
seedling quality in Oromia, Ethiopia. Forests, Trees and Livelihoods 26(2): 96-110

Acknowledgement is made for the use of information from the above publications.
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ETHIOPIAN STANDARD ES 7044:2023

Tree nursery — Specification

1. Scope

This Ethiopian standard specifies the requirements for tree nursery which has annual seedling production capacity and total
area as described in Table 1.

Note: this standard applies for competence check and follows up of existing nurseries.

2. Normative references

ES ISO 3310-1, Technical requirements and testing-Part 1: Test sieves of metal wire cloth.

ES ISO 3310-2, Technical requirements and testing-Part 2: Test sieves of perforated metal plate.

ES ISO 7900, Steel wire and wire products for fences — Zinc- and zinc-alloy-coated steel barbed wire

3. Terms and definitions

For the purpose of this standard the following definitions shall apply.

3.1

tree nursery

a place where tree seedlings are produced and managed with special care until they are ready for out planting in the field.
3.2

nursery soil

a material mix with local soil, compost and sands that serves as a growing medium and provides essential nutrients and
support for tree seedlings.

3.3

tree seedlings

are young immature trees that have emerged from seeds and/or vegetative materials and are in the early stages of growth.
They are typically cultivated in nurseries, where they are provided with optimal conditions for growth before being
transplanted to the field.

3.4

seed bed

is a prepared area of soil or growing media specifically designed for sowing and germinating tree seeds.

3.5

transplanting bed

is a bed on which tree seedlings are transplanted from germination bed for better management and care until they are out
planted in the field.

3.6

nursery fence

a barrier or enclosure specifically designed to protect tree seedlings from damage within a nursery setting. Fences are
typically made from materials like wood, iron, live plants and other materials.

3.7

live fence

a type of fence made from living plants, typically trees or shrubs.
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3.8

productive area

the section or space within a nursery kept for actual tree seedling production, which includes seedbed, transplanting bed
and reserve bed.

3.9

facility area

a part of a nursery area kept for activities like road, paths, soil mix preparation, soil damping, store and office construction
and fence that facilitate tree seedling production.

3.10

container

a container made of polyethylene tubes, pots, trays and bamboo materials cut into specific lengths, filled with growing media
for tree seedling growth.

3.11

nursery equipment

a variety of tools used in tree nurseries to aid in the production, cultivation and maintenance of tree seedlings.

3.12

nursery materials

are materials which are used for tree seedling production such as grass and polyethylene tubes.

3.13

nursery inputs

which are used for tree seedling production like soil components, fertilizers and seed.

3.14

lay flat

a straight line passing from side to side through the centre of a polytene bag.

3.15

compartment

a separate section or part of a tree nursery.

3.16

blocks

a large single section subdivided into separate plots of a nursery.

4. Requirements

4.1 General Requirements
4.1.1 Tree nursery site shall:

4.1.1.1 have an access to permanent water supply.
4.1.1.2 have an access to all weather road and proximity to planting sites, labor and markets.
4.1.1.3 have good soil quality.
4.1.1.4 have gentle slope with good water drainage.
4.1.1.5 be secured from animals & natural calamities of flooding, landslides & strong winds
4.1.1.6 be free from previous pest and weed infestation.

4.1.1.7 have offices, stores, toilet, guard house, cleaning space and changing room.
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4.1.1.8 have professional managers (foresters) and trained laborers.
4.1.2 Tree nursery requirement
Tree nursery shall be classified into different categories based on landholding as described in Table 1 below and AnnexA.

Table 1: Tree nursery grading based on minimum area and production capacity.

} Production capacity
Grade Area (ha) Pot size (lay flat)
(Number)
8cm 1,200,000
10cm 1,000,000
Grade A 1 12cm 694,000
18cm 308,000
20cm 250,000
8cm 781,000
10cm 500,000
Grade B 0.5 12cm 347,000
18cm 154,000
20cm 125,000
8cm 390,000
10cm 250,000
Grade C 0.25 12cm 173,000
18cm 77,000
20cm 62,000
8cm 200,000
10cm 170,000
Grade D 0.17 12cm 118,000
18cm 52,000
20cm 42,500

4.1.3 Ratio of Production areato facility area
The actual production area to facility area for tree seedling nursery shall be 75:25
4.1.4 Paths between beds
The paths between beds for tree seedling nursery shall be 1 meter.
4.1.5 Bed length and width
The bed length in tree nursery shall be 10 meter or 20 meters and bed width of 1 meter.
4.1.6 Proportion of soil mixture
Tree nursery soil mixtures (basic soil, sand, organic matter/manure/compost) ratio shall be as follows. If basic soil is:
4.1.6.1 heavy (clayey) soils 1:2:2
4.1.6.2 medium (loamy) soils 1:1:1
4.1.6.3 light (sandy) soils 1:0:1
4.1.7 Container size
4.1.7.1The lay flat size of the container shall be 8 centimeter, or 10 centimeters, or 12 centimeters, or 18 centimeters,
or 20 centimeters.
4.1.7.2The length of the container shall be 12 to 15 centimeters.
4.1.8 Potting
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Potting mixture shall be moistened and then pressed into containers to a depth of about three - quarters of the height of

pots. Heavy compaction shall be avoided at the top of pots to avoid inhibition of root penetration.

4.1.9 Number of seed sown per pot
The number of seed sown per pot shall be 2 to 8 depending on the size of the seed and germination rate.
4.1.10 Seed bed arrangement
Seed bed orientation in tree nurseries shall be East-West.
4.1.11 Tools and equipment
Tree seedling nursery shall have at least tools and equipment like pruning shear, watering can, hand gloves, rake, wheel
barrow, hoe, shovel, germination tray, sieves, spade, machete, pot cutting role and knife, seed sacks, hammer, sickle,
file, bow saw, meter tape, weight balance, sprayer, boots, protective clothing, eye goggles, and water tanker.
4.1.12 Inputs
Tree seedling nursery shall have at least materials and/or inputs like grass, wood, polyethylene tube, compost, sand,
fertilizer, pesticides, ropes, local soil, seeds, tags, seed dibbler, notebook.......
4.1.13 Nursery shade
4.1.13.1 Shade shall be provided in the form of nets, grass, and leafy branches on the roof of a frame built on the
nursery bed.
4.1.13.2 The direction of the shade shall be East to West.
4.2 Specific requirements
Tree nurseries shall conform to the specific requirements listed under Table 2.

Table 2: specific requirements of tree nursery basic layout and design.

S/N | Activities Standard Verification

The unit shall be divided into beds, compartments and blocks:
= beds shall have 1 meter width and 10 to 20 meter length.
= beds shall be organized in to compartments of 10 beds.

) ] = blocks shall have 4 to 6 compartments. ]

1. Nursery production unit Measuring

= beds and blocks shall have walk ways and paths between
units of 1 meters and 2 meter respectively.

= blocks, compartments and beds shall consider geometric

shapes (rectangle).

e Seed beds can be raised that are elevated 12 to 15
centimeter from the ground to ensure proper drainage.

) ¢ Seed beds can be sunken in which the soil is excavated to a

2. Nursery bed preparation
depth of 12 to 15 centimeter below ground level.

e Seed bed can be leveled or flatted which require minimal

modification of the land’s topography to zero level.

e Shade density shall be medium (50%) to allow sufficient light
to pass through.

¢ Seedlings that have just been in pricked out shall have

3 Nursery Shade ) , .
shade placed 30 centimeter above the top of seedlings. Observation and

¢ Older seedlings shall have shades placed 75 Measurement

e centimeter above the bed.
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S/IN

Activities

Standard

Verification

¢ Shading during germination shall be whole time.
¢ Shading during seedling pricking out shall be one to two

weeks.

¢ Metal pole of the shade shall be 8 millimeter

¢ thickness and galvanized.

o If the poles are wooden, they shall be 10 millimeter
thickness with oil painted tips.

¢ Poles shall be spaced 4m x 4m or 4m x 6m or 6m x 6m and
the poles shall stand in concrete base with 30 cm width and
50 cm depth.

Observation and

Measurement

Store, Min.

¢ The wall of the store shall be constructed based on the
weather condition,using corrugated metal sheet or
bricks/blocks or wood and shall be placed at 15 square

meter area while the roof shall be corrugated sheet.

Measurement

Office, Min.

« office shall be at least 12 square meter which shall be

constructed from corrugated sheet, blocks or woods

Measurement

Nursery soil and compost
preparation and pot filling

area, Min.

¢ Area for soil mixing, sieving, compost and potting shall be 70

square meter.

Measurement

Sieve size

¢ A mesh size of - 5mm for seedbed soil mix.

- 2 mm for potting mix.

ES ISO 3310-1
ES ISO 3310-2

Fencing

¢ Nursery fence shall be constructed using barbed wire and
live fence.

¢ For effective live fence the height should be 3 mand 2 m
wide. It shall be regularly pruned. The preferable species
could depend on the area where the nursery established.

¢ Height of the pole of the fence shall be 2.5 m and placed in 2
m spacing.

o If the fence is constructed using barbed wire, the wire shall
be nailed in five levels.

¢ The first shall be nailed 25 cm, the second 50 cm, the third
75 cm, fourth 1.25 m and the last at 2 m from the ground.

ES ISO 7900

Visual Observation

5. Record Keeping

The tree nursery shall contain basic information for traceability and certification. Thus, the record keeping shall include at

least the following basic information:

5.1 Nursery seedling production record

Nursery name
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Date ....oooviiiiee Containertypeandsize........................
Speci Seed source and seed Weight of seed Number of seedlings Final number of quality
ecies
P lot number sown pricked out seedlings obtained

5.2 Nursery seedling order/dispatch form

NUrsery Name ........ccocceeeeeeniieeeeenne. Customer/destination . . ................
EState/COmMPANY ...
Date ..o Date dispatched . .. ................

Species | Seed source and seed lot number | Number order | Number of picked up | Sub total

Total

Receivedingoodorderby . ................. Date ..o

5.3 Nursery seedling discard record

N [0 T=T Y g =1 0 TP

Date .......coeeeeeeeee. Containertypeandsize........................

Species Seed source and seed lot number Reason for discard Number discarded
Total

Actionby ................. Approved bY ....ccooeeeiieiie,

5.4 Nursery seedlings transfer record

NuUrsery name.........ccoccceeeeeenieeeeennnee Transferredto............. ... ... ...

Date ..o, Containertype andsize ... ..........

Species Seed source and seed lot number Number transplanted

Total

Actionby............... Approved bY .....ooooeeiiiii

5.5 Nursery material input record

NUISEry NAmMe ...........ooveveveveeeieeeieeeeeeeeees Time.....................

Item Quantity Unit coast Total

Growing/germination media

e Sand

e Compost

e Other components

e Fertilizers

Containers

6
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e Polybags, small

e Polybags, medium

e Polybags, large

seeds
Herbicide
Total

5.6 Nursery labor budget
NUISEry NAmMe ..........oooveveveeeeeieeeeeeeeeeeeees Time.....................
Task Requirement Average production Man hour required (per

(Unit per year) units/man-hour year)
Sow germination trays
Pricking out
Direct sowing
Compost production
Watering
Weeding (every 2 weeks)
Nursery maintenance

Annual Total

Man hours

Man weeks

Workers required
5.7 Nursery fertilization record
NUISErY NAME ....oeeviiiiiiieie et Time .....................
Date Bed number/species Fertilizer application methods Application rate
5.8 Nursery watering record
NUISEry NAmMe ...........oooeveveveeeieeeieeeieeeeeeeen Time.........
Date Bed number/species Duration/volume of irrigation applied
5.9 Nursery monthly activities
NUISErY NAME ....oeeiiiiiiiiee et Time.........
Months Activities
January 1. Activity 1

2. Activity 2
3. Activity 3
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February

March

5.10 Nursery incidents (Fire, pest, floods, etc.)

NUISErY NAME......coviiiiiiiiee it Time.........
Months Incidences Date of occurrence Methods used to control
January 1. Incidence 1
2. Incidence 2
3. Incidence 3
4,
5.
February
March
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Annex A
(Informative)

Sketch of tree nursery layout
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Organization and Objectives

The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia
established in 2010 based on regulation No. 193/2010.ESA is established due to the
restructuring o f Quality and Standards A uthority o f Ethiopia (QSAE) which was
established in 1998.

ESA’s objectives are:-

% Develop Ethiopian standards and establish a system that enable to
check whether goods and services are in compliance with the
required standards,

% Facilitate the country’s technology transfer through the use of
standards,

¢ Develop national standards for local products and services so as to
make them competitive in the international market.

Ethiopian Standards

The Ethiopian Standards are developed by national technical committees which are
composed of different stakeholders consisting of educational Institutions, research
institutes, government organizations, certification, inspection, and testing
organizations, regulatory bodies, consumer association etc. The requirements and/
or recommendations contained in Ethiopian Standards are consensus based that
reflects the interest of the TC representatives and also of comments received from
the public and other sources. Ethiopian Standards are approved by the National
Standardization Council and are kept under continuous review after publication and
updated regularly to take account of latest scientific and technological changes.
Orders for all Ethiopian Standards, I nternational Standards and ASTM standards,
including electronic versions, should be addressed to the Documentation and
Publication Team at the Head office and Branch (Liaisons) offices. A catalogue of
Ethiopian Standards is also available freely and can be accessed in from our
website.

Standards Agency
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ESA has the copyright of all its publications. No part of these publications may be
reproduced in any form without the prior permission in writing of ESA.
International Involvement

ESA, representing Ethiopia, is a member of the International Organization for
Standardization (ISO), and Codex Alimentarius Commission ( CODEX). It also
maintains close working relations with the international Electro-technical
Commission (IEC) and American Society for Testing and Materials (ASTM).It is a
founding member of the African Regional Organization for Standardization
(ARSO).

More Information?
Contact us at the following address.

The Head Office of ESA is at Addis Ababa.

& 011- 646 06 85, 011- 646 05 65
£ 011-646 08 80

D<12310 Addis Ababa, Ethiopia
E-mail: info@ethiostandards.org,
Website: www.ethiostandards.org
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