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Fostering Efficient Forest Restoration!

Exploitation of precious wood reserves, firewood production, creation of pastureland, expansion of
agricultural- or tree monocultures, exploitation of mineral resources ...: in the past few decades alone
various human activities have degraded or completely destroyed large areas of forests- often with
severe negative consequences....

In this situation decisive actions to preserve remaining forests and to restore forests areas are both
very important.

Many initiatives involved in forest rehabilitation heavily rely on reforestation with seedlings grown in
tree nurseries. However, in practice this approach is often more part of the problem then of the
solution, as this strategy is not only relatively expensive, but also frequently fails to achieve its
objectives in practice.

As shown in table No. 1, apart from the use from seedlings raised in tree nurseries, a number of other
techniques are potentially available to support forest restoration measures.

Table 1: Overview of different available forest restoration techniques

No Techniques Realisation
1 Natural regeneration from Regeneration of trees (and shrubs) from seeds of nearby individuals
seeds and/ or from seeds spread by wind or animals (such as certain
species of birds and rodents). The forest regenerates itself without
any outside help.
2 Rejuvenation via stock or root | Some tree species have the capacity to regenerate from plant
cuttings sapling, that are formed at tree stumps or tree roots close to the
surface.
3 Utilisation of "wildlings" Young tree seedlings established naturally for example on clear-

cuts or landslides, can be dug up and used as "bare-rooted"
seedlings for reforestation elsewhere. Alternatively, such "wild
saplings" can also as a first step be taken to tree nurseries for

further cultivation.
4 Vegetative propagation of Cuttings of certain tree species, inserted into the soil and provided
cuttings with sufficient moisture, have the ability to form a new root system.

As in the case of the technique described under 3), these cuttings
can be used both: directly in reforestation areas or for further use
in tree nurseries.

5 Direct sowing Seeds that originate from trees outside the intended reforestation
areas can be used in a type of assisted natural regeneration: The
seeds are either scattered directly, sown in "seedballs" coated with
soil or sown after suitable soil preparation.

6 Utilisation of nursery plants In tree nurseries, trees of various sizes are grown from seed or from
seedlings of bare-root plants in pots. These young trees can then be
planted in pre-selected areas.

To assure the efficient use of available funding, a major guiding question should always be: “how to
achieve with a given fund the largest positive impact. In order to be able to answer this question it is



among other important to thoroughly analyze during the preparatory phase key characteristics,
potentials and constraints of the pre-selected forest rehabilitation areas.

Additionally, it is important to keep key strengths and weaknesses of different forest rehabilitation
techniques in mind. Some basic information related to strengths and weaknesses of different forest
restoration techniques are presented in Table No 2.

Table 2: lllustration of some of the strengths and weaknesses of different forest restoration measures

from natural
stump- or root
shootings

larger number of dormant stumps or roots
from tree species with high regenerative
potential exist,

>high survival rate due to connection to
existing root-system,

>management of “farmer- based
regeneration-" technique easy to teach
and spread

No | Technology Strengths Weaknesses
1 Natural >no costs for seed procurement and >does not work under all site
regeneration from | planting. conditions,
seeds >favorable development conditions for >without suitable seed trees of a
tree seedlings. diverse range of species in the
vicinity, forests from natural
regeneration may contain a limited
range of species.
2 Tree restoration >simple and cost-efficient method where a | >not all tree species can be

propagated in this way.
>not applicable in completely
deforested areas.

plants

species can be grown in any number
according to standardized procedures.
>allows the production of seedlings of a
wide range of sizes (including large
plants).

3 Rejuvenation via >simple and cost-effective type of forest >only a limited amount of tree
use of tree shouts regeneration, provided suitable tree species can be propagated in this
from root cuttings species are available. way,

>difficulty to produce a larger
amount of seedlings

4 Utilisation of >cost-effective method of tree seedling >"wildlings” are not available

wildlings procurement. everywhere.
>seedlings can be damaged during
digging or transport.

5 Vegetative >branches for cuttings can be obtained in >only a few tree species are

propagation of large quantities and with little time suitable for this form of
cuttings expenditure. regeneration.
>risk of high losses.

6 Direct sowing >under suitable site conditions/- >tied to availability of suitable seed
preparation, a relatively inexpensive trees and good conditions for
option for tree recovery. temporary seed storage

7 Use of nursery >In tree nurseries, seedlings of different >in practice, parts of used tree

seedlings raised in tree nurseries
are of inadequate quality.
>transplanting period and planting
techniques are often suboptimal.
>after transplanting, often
substantial amounts of seedlings
suffer a shock due to heat, sunlight
or lack of water and die.

>growing and transplanting tree
seedlings raised in tree nurseries is
cost-intensive.




In addition to the question of where the seedlings needed for forest rehabilitation could best come
from, for the success of forest rehabilitation measures it is crucial, that tree seedlings are able to
develop well and are not damaged for example by browsing animals or fire.

In order to develop a thorough, site-specific intervention strategy, it is recommended that forest
restoration initiatives undergo the assessment outlined in Graphic No.1.

Graphic 1: Proposed steps for site specific assessment of suitable intervention strategy for forest restoration
measures
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Generally speaking, for many reasons working with natural tree regeneration and/or with tree
restoration from natural stump-or root shootings can be regarded as the most preferred options.
However, provided that due to specific site conditions, both before mentioned forest restoration
options are either non-existent, insufficient or, in some very special cases, explicitly undesired (e.g.
the regeneration of invasive species or native species ill adapted to climate change), promising
alternatives strategies have to be identified.

Reforestation concepts do not have to be limited to one specific technique. Instead, based on a
thorough initial assessment of the site-specific conditions, they ideally combine various suitable
measures adapted to the situation. For example, abundant natural regeneration of just a few species
can be enriched by integrating additional tree species either by direct sowing or by filling gaps with
wildlings or tree nursery plants.

Tree species that can reach considerable sizes in mature forests aren’t automatically suitable for
regeneration in open spaces. In fact, there are numerous tree species whose seedlings can only
develop in the partial shade of more robust species.

And an important final remark: when engaging in forest restoration activities, it is important to be
aware from the onset, that necessary works aren’t finished once tree regeneration has been
established. Instead, some sort of maintenance work is often still required even several years after
the successful establishment of tree regeneration.
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Ten steps for successful tree planting

If the planting of tree seedlings is at least partially necessary for reforestation, the following
aspects must be taken into account:

10.

Careful analysis of the site conditions.

Selection of ecologically suitable tree species with a view to future planned utilization.
For example, no "exotic" species should be planted in nature conservation areas.

On sites that are strongly exposed to wind and sun, it may be advisable to first create
windbreaks and/or to grow a forest of particularly robust, undemanding species.

Only appropriately sized, vital tree seedlings with a well-developed root system should be
planted. If small parts of the root system are damaged, these parts should be cut back.
The tree seedlings should be planted in the first half of the rainy season. As little time as
possible should elapse between digging up the tree seedlings and planting them on the
forest restoration site.

Tree seedlings must be planted in sufficiently deep and wide planting holes. The size of
the planting hole should be at least twice as deep and as wide as the root mass of the
tree seedlings used. The young trees must not be planted too close together.

The planting holes should be filled in reverse order after the seedlings have been placed
topsoil material first, followed by the subsoil material. On heavily degraded sites, organic
fertilizer should also be worked in.

Creating a small crescent-shaped mound of earth around the tree seedlings against the
direction of the slope of the terrain increases the possibility of retaining rainwater and
providing the young tree seedlings with sufficient moisture.

A layer of mulch around the tree seedlings also serves to improve the water supply to the
young trees.

In the first few years after planting: periodically check and care for the tree seedlings,
remove competing vegetation if necessary, renew the mulch layer and water sufficiently.

Important: Shortcomings in just one of the ten steps for successful tree planting can seriously
jeopardise the overall success of the reforestation.



