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MEMORANDUM

FOR g The Regional Directors
Regions 2, 3,4A, 5,86, 9, 12, 13, NCR and NIR

FROM § The Director

SUBJECT FMB TECHNICAL BULLETIN NG.22-C, DESIGN AND LAYOUT
OF A MECHANIZED CONTAINER TREE NURSERY

DATE

JUN 16 2015

I. This Technical Bulletin

This Technical Bulletin is to introduce some design and lay-out of a mechanized
means the readiness to incorporate new machinery and procedures as needed to
increase production. Integrated flow means arranging buildings, structures, walkways,
roadways, efc., to complement each other. Space is saved by purposely designing
certain areas to accommodate several aclivities.

I, Users of the Technical Bulletin

The users of the Technical Bulletin are the Nursery Managers, Growers,
Assistant Growers and readers who plan to start and operate a nursery for native plants
as well as exotic plants in the tropics.

lil. Introduction

A perfect nursery site will never exist. The goal is to develop an efficient
operation that optimizes plant growth and expedites harvesting and shipping. In general,
the average permanent nursery should be designed to accommodate the
administration, operations and the production areas. There should be no space wasted
although unused land has to be included if expansion is planned.

s a long-term commitment and investment. Care, caution
i

A permanent nursery i
d be used in designing a nursery site. Good design and layout

and lot of thoughts shoul
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will increase efficiency in growing seedlings and in minimizing unnecessary time and
cost.

must give careful attention to planning and design of the
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seedling growing area to ensure the production of uniform, healthy plants in quantities
that will meet quality demands.

Nursery fimfe*s:pe;’
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IV. Nursery Design and lay-out

A well desig ﬁar@ forest nursery should have proper roads, office, growing media
sheds, seed germination, growing areas, waler supply, ze§§se mmuni ication, water or
irrigation system, fe ﬁii"agi etc. Ceﬂsis;es’gﬁcs; shouid also b / the construction of

ertilizers, pesticides

storage faci 5;:;&5 for nursery éfgii‘
The design of ti

r materials

minimur i i
paved with gravel and «
throughout the vear, esp

2. Infrastructure and
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b. Preparation area — This area should have enough space for preparing and
storing growing media.
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house - The seeder building will house the seeding line that

includes the media mixer, soil eiﬁﬁsa*gr tray filler, seeder, tray topper, and

watering channel, and frays. it s ,;ggé ?;;v: ?“;"Z&ii% of permanent materials
iy )

with a pef.i anent
s could be covered with
permiis considerable

| _:;;, the sidewalls are
perature and hur inside the greenhouse.
s needed, the plastic cover at the sides can
ventilation by allowing dry air *@ g:‘;ies’ '{ e
5 :

z r
spféﬁkies’: i‘s zsf‘?fﬁ% humidity inside the greenhouse.
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Growing areas — If possible, the growing and hardening areas should be laid ¢
in a north-south é.?ei‘iiizﬁ. This direction provides maximum sunlight to all
Sééé%ﬁgs The width of the growing bench (pallets) Gé}i‘se nds on the nu
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planner. The spacing between the growing benches should be between 0.5-1 m.
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a. Shadeh

ive 3;?;; fis an !mp %‘Ea?‘ﬁ
raditionally, shadehouses are
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consideration in nursery operation
covered with gﬁauezzgﬂ* in a variety of densities, materials, and colors.
Shadehou = t tio s |

Pabies
?‘!Q Qpa

b. Hardening area
The hardening areas are minimally-controlled area or open grawm
areas where the container seedling will be subjected to ségsw growth using
moderate stress in order to acclimatize the seedlings to the out-planting
environment. The areas shall be covered with gravel. They will be totally
under ambient climate and will be equipped with permanent irrigation
system such as ground or basal sprinklers for watering and injecting

fertilizer.

Just like in the growing areas, the containers will be placed on
pallets and tf‘r gs% ets with the containers placed on raised plafform
with rails.

Power Supply - A forest nursery site should be accessible to electricity for the

operation of nursery equipment, inciuding irrigation pumps, chillers, potting
machines, computers, lighting and so on. If electricity is not available, then
generators will have to be used.

Water Suj ;:;; - Adequate quality water supply are exiremely essential for a
containeriz nur pump house should be constructed within the
forest nursery area or near the water source.
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Water System - An overhead and basal water sprinkler system is the most
common watering sys e used in ¢ forest nL ies. ter s
should be able to water the plants at a fairly rapid rate. It is relatively inexpensive
to install and to operate.

7. Preparation and shipping — This can be an extension of the growing areas where
planting stock are graded and prepared for delivery to giaﬁ%mg site

8. Waste disposal area — This area should be isolated, secured, and well-separated
from seedling houses. Good nursery hygiene is essential if disease free
seedlings are to be produced for fransplanting in the field.

9. Other Facilities - Very often washing and toilet facilities and a lunch room are
overlooked when nurseries are being planned. Th
hégis Staﬂﬁai"d:; o §e?sgna§ hygiene as most workers are in daily contact with

V. Types of growing environments

There are three types of tree nursery environments based on the relative amoun
of environmental modification: minimally-controlied environments, semi-controllet
environments, and fully controlled environments. For the DENR , the first two typ
be used.
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1. Semi-controlled environmentis

This type of propagation environment is designed to control only cerfain
aspects of the ambient environment such as heat by opening the side vents or
roll-up the plastic cover or opening the doors. In tropical and semi-tropical
countries, crops can be propagated in semi-conirolled structures all year round
excenpt in extreme weather conditions. For example, the side vents can be closed
during seed germination and opened as needed to provide adequate ventilation.
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Semi- controlled environmenis ar
because they do not need additional
computer conirol.
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2. Minimally controlled environments {Open Growing Areas)
reas were dev e;s'phé fo "ﬁsnz‘:‘éa;cg an inexpensive

Open growing a I e container
seedling that was well acclima f?é-‘zz:i to the environment. The areas can be graded
for good drainage and covered with gravel. A ”g’i“é”ﬁ they offer little control of the
ambient climate, these areas are equipped with semi- permanent irrigation lines
that water and inject mineral nutrients. Containers should be placed on benches
or pallets to encourage air pruning of roots. The pallets with the Cﬁﬁﬁa!ﬁéfs are
arranged into elongated beds or bays, the dimensions of which are determined

by the irrigation system.

nsive way 1o
ﬁd‘ﬂg on the
dling or less

Although open growing areas are zhe least
produce container stock, seedling growth rates !
climate, it may take at least 6 moi ,i%’i% o —{cﬁug,-
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pmpsqat;arz environments. To prevent heat injury ica (
this area can be equip §3ec§ with a shade cloth to reduce sunlight from reaching
the young plants.

Fully-controlled environments
?L illy controlled environments are propagation structures like greenhouses
in which all or most of the equipment to simulate favourable environmental
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'fac%.ce?s are comj fled. Although fully-controlled environments have
the advantage of gea; -round production, this be available yet in the
Philippines because of higher costs of ruction and operation where
electrica E power outages is common and the difficulty of obtaining specialized
parts and repair services.
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Vi. Greenhouse siruciures

envir

for the production of plants and may b
onment of a greenhouse has its o3
production. Greenhous

side walls that is used
asonally or year round. The closed
%‘ecg;ﬂfemem compared with outdoor
oduction can be classified as free-

A greenhouse is a structure with a glass or plastic roof and
g | se

S‘!‘.&ﬁﬁ!i’?gj or gutier-connec

1.

i% Trée s,;za the name implies is a structure that is not
att to anoft ide walls 2.4-3.0 meters high with
roll-up 3%5}1&*% whic I ugh the greenhouse. The free standing
greenhouses ¢ for new nurseries because they offer the lowest

, an start with one or two
structures and ther e as the need arises. Individual greenhouses are
popular in forest and conservation nurseries because many different crops can
be grown in separate environments and offer better access.

investment ger S

A free-standing greenhouse can have a quonset (hoop), gothic or rigid

shape. The Quonset is usually the least expensive and is available in widths up

10 meters. Gothic designs have higher light transmission. The rigid designs
may use trusses to span a width up to more than 20 meters

™

. Gutter-connected greenhouses

A gu féi’-ﬁf’ﬂﬂ cted 5?&%52“3&! |5 a series of fruss
at the gutter level. Individual bays vary in Wi dti fzem 4m to 8m and
clearance of 3m to 5m to the gutter. Bays can be put together to get any
use desired.
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Most greenhouses can be built with galvanized steel. Steel makes a
strong frame to withstand strong wind and still allow about 80% of the light to

3. Foundation and Floors

The most important function of %hé foundation is to tie the structure to the
gremé o p:’ever*t strong winds from lif ;{‘g the structure and t ﬁébﬁté"a& all the
various loading forces, be able to keep the envir Q*“éé‘?‘éfﬁ Qfea‘? af‘d pest free aﬁci
provide a solid base for the containers and otl
handling syste

E%

Foundations and floors should be made of poured concrete but asphalt or
gravel paths between the structures are a less expensive option. Bare soil or
even soil covered with plastic tarp or weed barrier is never recommended in
propagation areas.

4. Design Loads
The different types of propagation structures are based on the
following three functions:
a. Engineering — Should be able to safely support the design loads;
b. Biological — Should be able to capture maximum sunlight, and
protect the crop from adverse weather conditions aﬁﬂ pests;
c. C}atfa%cﬁa Allow easy access and handling of seedlings and
materials

5. Greenhouse coverings
The function of the propagation structure covering Es to reduce sunlight
while maintaining the desired or ambient temperature and humidity levels for the
plants. In the Philippines where an average of 20 g; hoons visits the
country, rigid plastic or structured ?33“6% of *iﬁregiéss, acrylic and ﬁeiygamﬁna‘i‘%
are recommended in favour of plastic filn panels are lightweight
and durable, and they have excellent 55‘_}"? i:*'ars“"s%w properties. Structured
plastic panels are available in both single Ed\;er corrugated sheets and
chambered flat panels, which can be double or friple-layered.

The polycarbonate sheet for greenhouse industry is available as solid,
multiwall and corrugated. Polycarbonate is unbreakable and offer high insulation
values. It provides light transmission up to 90%, the same as glass. It has 200
times greater impa:t resistance that glass, 20 L!m%S greater impact resistance
than fibreglass and ten t

imes sffc:sﬁger ;,rsan acrylic but its weight is just one-
cighth of glass. Furthermore, the air between the sheets acts as an insulator
which hinders heat fransfer %:z@twem the interior and the exterior of the room.
Still, the internal structure adds some mechanical strength to the polycarbonate
sheet.

6. Pallets
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For container crops, they have to be grown on pallets and raised benches
because container tree seedlings have ﬁgafeqs ve root systems that quickly grow
out at the bQEEQ%‘E‘i of the container. If they are allowed fo grow on the ground, the
roots will grow into the soil. These external roots must be air pruned to
encourage the growth of fibrous roots. To cause roots to desiccate and air prune,
an air space must be provided under the container.

Container nurseries are ﬁ'eségneiﬁ to maximize materials handling using
wood, synthetic, or metal pallets that can be handled by forklifts. The dimensions
of the pallets can be designed to fit he dimensions of the trays and easily moved
by the forkiift.

7. The propagation bench or rails

The cheapest way to grow plants is on the gsaur:fi However, air
circulation and environmental control to encourage root pruning are difficuit to
achieve, and other problems may complicate growing, ﬁunésng; isease and
rot. Benches, thes*éff:m are reﬁgmmeﬁéeiz.

The basic needs are an open metal surface raised up o %;rze round, suc
as a steel mesh, that allows air to flow freely. It should be
centimeters high fo allow air to circulate underneath. The frame can be
constructed out of freated lumber or metal.

8. Tfanigs%’*"*? Carts

The transportation cart allows one person fo move thousands of trays or
seedlings easily , and guickly within the nursery. The idea is to accommodate as
many seeded trays as possible for germination eliminating any wasted space.
Shelves can be aﬁ'g‘%%tab%e to accommodate ? lants of different heights and come
with wire mesh bottom. Carts are equipped with wheels for easy movement.

m

9. Conveyors

A very important consideration in the nursery is the movement of trays
during seeding operation and seedlings during grading ﬁ pping. Conveyors
can be very simple, effective, eﬁ’f’: ent and flexible means i:::f moving trays within
the nursery. Conveyors are available in any width or length needed. They can be
installed permanently or set-up temp or rarily. The conveyors should be instalied in

Eme so i !a* the trays can ;:;w moved from one conveyor segment to the next.
There are three kinds of conveyors: gﬂ!: cohveyors, modular conveyors and roller
conveyors.

Vil. Greenhouse equipment and logistics
1. Tray filler

Growing media filling is electronically controiled ‘té ensure that fravs are
B e - . =
i h will slow down before

fect fﬂ“ﬂg and compacting. The

he soi f:iig ng proce
n
ur depending on the size of tray.
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Roller Dibbler

The roller dibbler is a simple but effective device for dibbling the cells of
container trays prior to seeding. Mounted on a :‘nm@vsr the container trays are
passed under a roller which has dibbler pegs profruding to produce neat, uniform
depressions.
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Seeder Machine
Sowing will be mainly done by the automatic seeder and sown on
container trays where the seeds will germinate and a—géa;séis?‘ until me} are ready
. ) ) N

for planting. These automatic seeders are mechanically sophisticated and very
efficient at delivering exact numbers of seed to each cavity, thus eliminating the
need for thinning or transplanting. The fastest and most expensive among the
automated seeders are the drum seeders. Sowing efficiencies can be as hiﬁh as

98%.

How the drum seeder works

The diagram below shows how the seed er F cks up seed out of the
hopper, removes unwanted multiple seed using fine jets of air from the singulator
bars, and places them in the tray.

& |
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1. Tray
2. Beli conveyor
3. Dibbles (Aluminium pins with different diameter and form according to the
ceii\
4. Polypropylene brush for the soil cleaning between the pins.
5. %.'.}m ren dibbler synchronized with tray advancement.
6. Sensor for zero position.
7. Seeding drum.
8. Double blow bar with more holes for the seeding singulation.
o,

10.High pressure tunnel for nozzle cleaning.

11.Low pressure chamb .2

12.5eed holding ;, lat f: ansp
uniformly the se

3.Scraper blade.

4.Seed recover plate.

W
Vacuum tunnel for see c% suction.
0N

?
er (0,2 bar) for seed drop.
parent methacrylate, oscillating to distribute
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15.Vibrator which makes the sucking @as;e;
16. Drums with electronic height adjustmen

4. Tray Cover
fter the containers are seeded, the seed is covered with a thin layer of
growing media to hold the seed in place and prevent the seed to dry out.

g

After the trays have been topped, the trays will continue to pass through a
watering channel that will give uniform watering before the frays are loaded to
carts and brought fo the p*@;}a ation house. The fundamental @bieaéwe is 1o
provide a continuously humid ﬁmr@nmem conditions for every seed without
depriving it of oxygen through exten ded saturation to *‘*i‘iﬂs;e uniform
germination which is the foundation fés’ um?@rrﬁ growth.
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E
se seedling demand will outpace production, the nursery operator must
I r wi té’ser to develop completely new facilities or expand f‘%‘e existing ones.
Given the capability of the a;i@ma‘;ﬂ:a seeder to produce, gx;ansrr f growing areas
such as greenhouses, shade houses and open areas is often strongly favsreé rather
than investing in the development of another site and new equipment. If there is no
more area for expansion, another alternative is fo develop satellite m@;’%ﬁ%& fo
accommodate production overflow.

| layout for containerized nurseries that use mechanized or semi-
i should have large capacity area Eha? can handie operation for
forest, agro-forestry, food production and ornamental ‘zeedééﬁgs;

FOR THE REFERENCE AND GUIDANCE OF ALL CONCERNED.

RICARDOG %ﬁiEERéR@; CESG il



