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The Department of Environment and Natural Resources (DENR) with its great concern and 
determination to protect and conserve the remaining dipterocarp forests, issued the following 
directives: DAO #24 Series of 1991 – limitation of logging to second-growth forests; DAO #25 
Series of 1992 – creation of the National Protected Areas System; and DAO #21 Series of 1996 
– establishment of 10-ha dipterocarp plantations per year in all regions of the country.  Over and 
above all these issuances is a strong political will on the part of the people themselves to 
promote enrichment planting within timber concessions and establish future dipterocarp 
plantations. 
 
When the DENR issued the directive to restock dipterocarp forests by planting 10-ha plantations 
per year in all regions of the country, the immediate solution was wildling collection, which is a 
ready source of planting materials.  However, recovery of wildlings in the nursery has been 
reported to be very low, percent survival being directly affected by height/age of wildlings upon 
collection.  This alternative measure failed in some regions due to lack of appropriate 
technologies along nursery care and maintenance (Pollisco, 1997). 
 
A technology on increasing the chances of survival of wildlings in the nursery is needed to 
optimize the already limited sources of planting stocks.  Pollisco (1994a) reported a 
methodology on the nursery care and maintenance of wildlings that is herein provided in this 
series.  The significant point that it can offer is the comparable survival of wildlings belonging to 
different height classes/ages; it used to be limited to wildlings 15 – 5- cm high. 
 
The use of rooted cuttings, or vegetative (clonal or asexual) propagation is not a common 
practice for the planting stock production of dipterocarps.  However, in anticipation of the 
projected demand for dipterocarp planting stock for enrichment planting, assisted natural 
regeneration and plantation establishment in al regions of the country, a simple, inexpensive 
sand-rooting technology on clonal macro-propagation by cuttings has been developed (Pollisco, 
1994b). 
 
Now that the commercially classified dipterocarps are almost gone, hedge gardens can serve as 
ex-situ conservation area.  If certain species or individuals are particularly endangered, shoot 
material may be taken directly from coppice shoots, or other products of reiteration from the 
hedge garden for eventual clonal propagation. 
 
Dipterocarps have long been considered as slow-growing hardwood species.  This statement 
seems to be too general this time since ERDB has come up recently with new evidence, as a 
result of experiments on clonal propagation. 



 2

SOURCE(s) OF SEEDS AND OTHER PROPAGULES 
 
 
Information sourcing/linkage establishment 
 
Gather information regarding the location of fruiting dipterocarps as well as wildlings from the 
DENR field units/ERDS (or the old FORI experimental forests) and CENRO personnel like forest 
rangers and laborers.  Even gatherers of minor forest products and natives living in the vicinities 
of forests may be the right persons who would know the possible sources.  Requests related to 
collection activities should be done properly. 
 
 
Collection of selected planting materials 
 
Seeds 
Phenotypic characteristics of the mother trees will serve as bases for seed selection.  Avoid 
trees that are poorly developed, diseases and dying.  Collect seeds from several parent trees to 
assure diversity among seedlings.  Collection should cover a broad geography, including the 
environmental extremes at the edge of the range. 
 
Wildlings 
Places where fruiting occurred in the previous year should be revisited and the dominant 
wildlings should be selected for collection.  Since phenotypic characteristics of trees can be 
considered as criteria for selection of good mother trees, collection should be confined, if 
possible, to straight-boled and balanced-canopy dipterocarps.  Distances of trees where 
wildlings are to be collected should be about 100 m. 
 
Clonal propagules 
Propagules may be collected from: 

• healthy seedlings raised in the nursery; 
• wildlings in the forest whenever available; and 
• stockplants in hedge gardens. 

 
In clonal propagation, consider the following: 

• proximity to the work area; 
• convenience during collection; and 
• known age and seed sources of stockplants. 

 
Eventually, a hedge garden as source of propagules is more practical because the stockplants 
are protected, and the maintenance assured. 
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PLANTING STOCK PRODUCTION 
 
 
Seedling production technology 
 
Collection 
Seeds of dipterocarps are normally collected from the ground; mother trees are tall and 
inaccessible.  However, good quality seeds can be collected by picking directly from trees: 

• Select mother trees that have well-balanced crown, and straight and cylindrical bole with 
40-80 cm dbh. 

• Clear the area by removing twigs and branches around the mother tree, at least 3-5 m 
beyond its projected vertical crown diameter. 

• To ensure genetic diversity, collect the same amount of seeds from different trees 
located at several points (e.g., 100 m apart).  This distance may be reduced if there are 
only a few fruiting trees. 

• Collect seeds preferably on the second week of seedfall at 1-2 days interval for a month. 
• Place in large plastic bags and seal airtight.  Be careful in handling the plastic bags with 

the seeds. 
• Transport the seeds to the nursery immediately after collection. 

 
Seed sowing, seedling care and maintenance 

• Remove the wings and sow by pressing the seed horizontally on the germinating bed.  
Potting medium – 1:1 soil (preferably dipterocarp forest soil) and river sand.  These can 
be also sown directly in pre-potted plastic bags.  Cover the seeds with the medium at 
least 0.5 cm.  These seeds should be sown immediately upon arrival from source 
because their lifespan is very short (up to three weeks). 

• In cases where seeds are sown in germinating beds: when the germinants have 
developed the first pair of fully opened leaves, put them in the previously prepared 
plastic bags and keep under the nursery shed for two months. 

• Water the potted seedlings twice a day during summer; only once a day when it is not 
summer. 

• If you need to fertilize, use complete fertilizer (14-14-14) dissolved in tap water.  Apply at 
1g/seedling. 

• The application of fungicide/insecticide may be also necessary. 
 
Hardening 

• After 1 ½ - 2 months, transfer seedlings to a more exposed area with a little distance in 
between.  This is needed to allow growth especially of species with medium to large 
leaves.  Keep the seedlings in this condition for two months. 

• Before outplanting, harden the seedlings by gradual exposure to full sunlight.  As part of 
the hardening process, reduce the frequency of watering. 

 
 
Care and maintenance of wildlings 
 
Selection of wildlings 
Ideally, newly-germinated wildlings, or those with 2 – 4 leaves are easy to collect and raise in 
the nursery.  They have a high survival rate compared to dormant ones because of their actively 
growing apical buds and more lateral and fibrous roots.  Select wildlings with more than 7-mm 
diameter and 15-50 cm height (Gianan, 1994).  Collect larger wildlings especially when there 
are no new germinants. 
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Packaging of wildlings 
Pack the collected materials in bundles and mud puddle the root system.  Wrap them using 
available materials like banana sheaths, or plastic bags and tie with abaca.  Place the bundles 
in a layer of large airtight plastic bags for eventual transport.  Bring the packed wildlings to the 
nursery as soon as possible for immediate potting. 
 
Pre-potting treatment 

• For 15-50 cm wildlings, trim the leaves half their original sizes before potting.  For larger 
wildlings, detop, leaving about half of the stump for potting.  Trim also the remaining 
leaves.  The trimmed shoot portion can be used for clonal propagation. 

• Prune long taproots and dip in rooting hormones if available (e.g., IBA at 10-100 ppm) to 
enhance root development. 

 
Potting 

• Fill plastic bags, 4 x 6 or 5 x 8 (industry specs), with mixed soil and sand (1:1 ratio).  Use 
soil preferably from the area where the dipterocarps were collected to take advantage of 
the mycorrhiza, or beneficial microorganisms in the area. 

• With the aid of a bamboo stick, dibble the wildling in the plastic bag handling the root 
system with extra care.  Add sufficient soil and facilitate compaction by pressing and/or 
slightly dropping the plastic bag on a hard surface several times. 

• Prepare a shaded are for the potted wildlings.  Arrange the wildlings, about 25-30 potted 
wildlings per row and about 150-160 potted wildlings per column. 

 
Preparation of recovery chamber 

• Prepare a shaded area for the potted wildlings.  Arrange the wildlings properly, about 
25-30 potted wildlings per row and about 150-160 potted wildlings per column. 

• Prepare 3.5-4 m long wire structures, No. 3/16, (industry specs).  Bend until a 
horseshoe shape is formed.  Place the wire, like an arc over the wildlings, 2 m apart 
from each other.  Place a straight wire to support or hold the horseshoe-shaped wires 
and place a transparent plastic cover the nets. 

• To maintain high relative humidity inside the structure, keep the wildlings enclosed 
under the black nets and plastic cover. 

• The nets and plastic should cover even the sides of the recovery chamber to simulate 
an airtight condition. 

• Water twice or thrice a day depending on the climatic condition.  Use either a hose or a 
sprinkler.  Lift the plastic cover to ensure that all the wildlings are watered.  If financial 
resources are available, set up an appropriate misting system for easy watering. 

• Keep the wildlings in this condition for two months. 
• After two months, remove the plastic cover.  Two weeks after removing the plastic 

cover, remove the nets.  Water the wildlings twice a day.  Keep the wildlings under the 
shade for two months. 

• Fertilize at a rate of 0.5-1 g per plant and add dipterocarp soil at one cup per plant. 
 
Hardening area 

• Transfer the wildlings to a 50-60% partly shaded area for one month.  Slowly expose to 
higher light intensities until eventual outplanting. 

• Water once a day. 
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Clonal propagation by cutting using the nonmist system 
 
Preparation of potting media 

• Media A.  For the root induction phase, prepare the rooting media: coconut coir and river 
sand in a 50:50 ratio. 

 Media B.  After the roots have established and the shoots have produced a new leaf, 
prepare the media for continued shoot growth and eventual hardening, consisting of 
ordinary garden soil, preferably mixed with soil from a dipterocarp forest, and sand (1:1 
ratio). 

• Sterilize Media A by sun-drying for one week. 
• As pot media, use hiko trays, plastic bags, plastic trays, or whatever material is 

available. 
• Before planting, saturate the media with water and further sterilize by pouring Benlate 

solution to the mixture in the hiko trays, or whatever container is available. 
 
Collection and preparation of cuttings 

• Secure cuttings of different species from nursery-raised seedlings/wildlings from a 
nearby forest/from the hedge garden.  Cut the stems of stockplants using sharp pruning 
shears, leaving at least two nodes on the stumps of the seedlings.  Place the cut stems 
in a pail or tray half-filled with water. 

• Discard the tip and divide the rest into two-node cuttings using sharp pruning shears.  
Make a slanting cut at the base of the cuttings. 

• Cut the leaves into half their original sizes.  Discard nodes without leaves. 
• Soak the cuttings with 200 ppm Benlate solution for one hour.  To prepare the solution, 

measure 1 g of Benlate powder and completely dissolve in 5,000 ml water by continuous 
manual stirring, or by means of a magnetic stirrer.  Avoid prolonged contact with the 
skin, or any part of the body.  Wash hands thoroughly after the whole 
operation/procedure. 

• Make a would by scraping/removing a small portion of the base (0.5-1 cm) which will 
come in contact with the hormone mix to facilitate surface contact between the hormone 
and the cutting. 

• Dip the basal portion (0.5-1 cm) of the cuttings in different concentrations of IBA for one 
hour, depending on the species. 

• Before planting the cuttings into the potting media, make holes about 3-4 cm deep per 
tube, or plastic bag. 

• Insert one cutting per hole and gently press the soil against the cutting for it to be firmly 
established in a vertical position. 

 
Propagation system 

• Procure 62 x 25 plastic bags and wire (3/16). 
• Prepare a support structure using the wire.  The dimensions should be that which will fit 

inside the large plastic bag.  Put the wire structure in the plastic bag. 
• Place the trays with the cuttings inside the polyethylene bags for 2-4 months or after the 

cuttings shall have produced lignified roots.  Then transfer them to Media B for further 
shoot elongation and hardening purposes. 

• Gather the opening of the plastic bags and tie tightly using a plastic straw, abaca, or 
whatever material is available. 
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Maintenance 
• Water the cuttings once a week using a mist sprayer. 
• Conduct periodic inspection to: 

 check the progress of rooting; 
 remove contaminated and/or dead cuttings; and 
 check holes or openings on the bags which would allow the escape of air and 

moisture. 
 
Transplanting 

• Transfer rooted cuttings with one fully-opened new leaf to Media B for continued shoot 
development. 

• Place the newly-transferred cuttings under a plastic tent for one month. 
 
Hardening 

• Remove the cuttings from the tent and place them under a shaded area and eventually 
expose them to full sunlight. 

• Water the established cuttings regularly until eventual outplanting. 
 
 
Hedge garden establishment and management 
 
With the hedge garden, the main focus is sustainable production of shoots for vegetative 
propagation.  The stockplants at the hedge garden are artificially induced to produce a 
numerous shoots through the process of reiteration. 
 
Site selection 
Select a site which is not prone to flooding during rainy season.  The soil should be sandy loam, 
that which is well-drained.  Shade should not exceed 50%. 
 
Establishment 
Remove all vegetation for proper spacing.  Level/terrace to reduce soil disturbance and for 
proper placement of planting stocks.  Set spacing at 1 m between seedlings/wildlings in a row 
and 0.5 m between rows in a bed.  Fence the area to keep animals and intruders away from the 
garden. 
 
Maintenance 
For favorable production of shoots, attend to the following maintenance activities: 

• watering 
• weeding 
• fertilizer application 
• pest-and-disease  monitoring and control 
• pruning of trees around or within the garden 

 
Proper tagging is also needed. 
 
Watering varies at different times of the year.  Water the stockplants twice a day during 
summer; only once a day when it is not summer. 
 
Grasses grow faster than dipterocarps, hence clipping of grasses to ground level is needed.  
Complete removal of grasses is discouraged to prevent soil erosion especially during rainy 
season. 
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Apply complete fertilizer after the harvesting of propagules.  Fertilize in between rows of hedge 
plants.  Apply organic fertilizer at least once a year. 
 
Prune the trees around the garden if the branches pose as threats especially during windy days.  
Stockplants need sunlight in order to produce food.  So do not establish hedge gardens inside 
the forest canopy where sunlight cannot penetrate.  You may use large gaps, though, with at 
least 50% penetration of sunlight. 
 
Tag the stockplants and keep record as to the number of shoots produced and the performance 
of each stockplant.  Tagging and record keeping are necessary during the identification of those 
that will be rogued once the rooting ability of each stockplant is determined. 
 
Management of stockplants 
Detopping/bending and coppicing are the methods used in producing orthotropic shoots.  
Detopping is the removal of lateral branches, shoot apex and uppermost nodes.  It should be 
done before tying the detopped stem, bent to the maximum.  Coppicing is detopping, leaving 
only a few nodes (2-4), without bending.  With bending, the seedling/wildling should be more 
than a meter tall.  See to it that the remaining stem can still be bent when tied to a peg firmly 
established on the ground. 
 
Harvesting of propagules 
Harvest the propagules when most of the uppermost/younger leaves of the shoot are already 
mature (about 3-4 months rotation).  Leave 1-2 nodes per shoot to be cut per donor stump to 
assure future harvests.  Take note of the number of stems available per stockplant for 
monitoring purposes. 
 
 
Pest and disease control 
 
Monitor and control pests and diseases especially during active growth of shoots, whether 
seedling, wildling, or cutting, in the nursery, or in the hedge garden.  Succulent shoots are food 
to the caterpillars; hence every individual plant should be checked.  Weevils are also a common 
pest, wherein they curl the succulent leaves to serve as nests for their eggs.  Remove these 
invaders manually.  Destroy the curled leaves.  Fungus can be detected by the presence of 
fruiting bodies in the area.  In case severe infestation happens, use chemical sprays.  Spray 
pesticides/fungicides after every harvest. 
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COMPARATIVE COSTS OF PRODUCTION: SEEDLINGS, WILDLINGS AND 
ROOTED CUTTINGS 
 
 
Seedlings 
 
Assumptions 
The number of seedlings to be raised is 100,000/cycle year.  Cost of production will be up to the 
plantable size of seedlings (10-12 months). 
 
Limitations 
Very short viability of dipterocarp seeds (1-2 weeks); desired quantity and quality of seeds that 
can be gathered every collection period; some species produce seeds every 4-5 years only; 
sourcing of seeds; and seeds usually become available only from June to August. 
 
Production activities 
Seed collection (climbing and gathering of seeds); cleaning of seeds/sowing; preparation of 
potting media; and potting of seedlings: 
 
5 laborers x P200/day x 66 days (June-August) P66,000/year 
 
Maintenance: 
 
2 laborers x P200/day x 22 days x 10 months P88,000/year 
 
 TOTAL P154,000/year 
 
Supplies/Materials: 
 
Plastic bags (4 x 6) 1,000 pcs 8,750.00 
Soil (collect from vicinity, preferably from the forest) 3,500.00 
River sand 3,500.00 
Fertilizer N: P450 x 5 bags 2,400.00 
 NPK: P500 x 5 bags 2,500.00 
Water  5,000.00 
 
 TOTAL P25,650.00 
 
 Travel/Freight cost (15%) 27,078.75 
 15% Contingency 31,140.60 
 
 TOTAL 58,219.35 
 
 GRAND TOTAL P237,869.35 
 
Cost per seedling is P2.40. 
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Wildlings 
 
Assumptions 
Goal of production is 100,000/cycle year.  Collection will be conducted every other month.  This 
will allow a certain period for potting after every collection.  The cost of production will be up to 
plantable size. 
 
Limitations 
Survival in the nursery is 70% (to collect 30% more in order to produce the goal); sourcing of 
wildlings; distance of source to the nursery; availability of desired quantity/quality of wildlings; 
and the shoots of wildlings can be also used as sources of cuttings before planting. 
 
Production activities 
Collection of wildlings and mudpuddling/packing: 
 
Contract labor at the collection site 
at a rate of 600 wildlings/day for 3 laborers/day. 110,000.00 
 
Preparation of potting media and potting of wildlings: 
 
Hire 10 laborers; higher survival for 
immediately potted wildlings.  Potting rate is 
35-40 wildlings/hr.  Therefore, for 21,666/collection 
time, 8 days are needed to finish 
potting at P200/day for six times. 96,000.00 
 
Maintenance: 
 
2 laborers x 176 days x P200/day 70,400.00 
 
 TOTAL P276,400.00 
 
Supplies/Materials 
 
Plastic bags (4 x 6) 1,000 pcs 8,750.00 
Soil (collect from vicinity, preferably from the forest) 3,500.00 
River sand 3,500.00 
Fertilizer 2,400.00 
Transparent plastic (62 x 24) 2,500.00 
Water 5,000.00 
 
 TOTAL P25,650.00 
 
 Travel/Freight cost (15%) 45,438.75 
 15% Contingency 52,254.60 
 
 TOTAL P97,693.35 
 
 GRAND TOTAL P399,743.35 
 
Cost per wildling is P4.00 
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Cuttings 
 
Assumptions 
Goal of production is 100,000 rotted cuttings per year.  The cost of production will be up to 
plantable size.  Hedge garden has already been established and is sustainable to serve as 
stockplants/sources of cuttings.  Otherwise, sources will be the wildlings. 
 
Limitation 
Availability of stockplants and desirable size. 
 
Production activities 
Collection of shoots; preparation of materials (cutting of leaves into half the original size, cutting 
of stems into two-nodal sections, fungicide application, wounding of base of each cutting, and 
hormone “IBA” application); preparation of potting media; potting of cuttings; and transfer of 
potted cuttings in the prepared chamber: 
 
At a rate of 1,000 cuttings/day, hire 5 laborers 
at P200/day for 130 days. P130,000.00 
 
Maintenance: 
 
2 laborers x 176 days x P200/day 70,400.00 
 
 TOTAL P200,400.00 
 
Supplies/Materials 
 
IBA  11,000.00 
Plastic bags (4 x 6) 11,375.00 
Plastic bags (64 x 25) 13,300.00 
Coconut coir dust 325.00 
Fungicide 280.00 
River sand 4,200.00 
Ordinary garden soil 4,785.00 
Plastic straw 100.00 
Pails/Trays 1,500.00 
Pruning shears 2,500.00 
Blade cutters 1,000.00 
Water bills 4,000.00 
 
 TOTAL P54,365.00 
 
 Travel/Freight cost (15% of total cost) 38,364.75 
 15% Contingency 44,119.46 
 
 TOTAL P82,484.21 
 
 GRAND TOTAL P337,249.21 
 
Cost per rooted cutting is P3.40. 
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