Technical Specification FORREST-SUBT1

System: Forest Restoration (reforestation and regeneration)
Variation: Pinus oocarpa, Juniperus lusitanica, Quercus sp.
Summary*

This sysem involves the redtoration of open pine forest that has been degraded in te past through
harvesing, fire and grazing in order to increase the stocking of commercid species. Redtoration can
dather involve enrichment planting, where open aess are planted with pine (Pinus oocarpa) and
cipres Juniperus lusitanica), or through encouraging neaturd regeneration by fencing off the area to
prevent grazing.

Ecology®>*

Pine fores occurs in temperate to sub-tropica highland regions of Centrd America Pine is
asociated with a number of species induding ok (notably Quercus segouiensis and Q.crispipilis)
and cipres (Juniperus lusitanica). P. oocarpa is the mogt important commercid species and many
of the associated species have locd uses. Much of the pine forest in the Chigpas highlands has been
degraded through years of timber extraction.

P.oocarpa is a light demanding species that occurs over a wide range of dtitude, 250-2500 med,
and ranfdl, 700-3000 mmyr. It grows best between 700 and 2000 med and with 1000-1500 mm
ran /yr on free draining soils and will tolerate shdllow or infertile soils and steep Sopes. The mean
annud temperature in its naturd range is 13-21°C.

Classfication of climate and site productivity

Climate is dasd as optimad and sub-optima based on the conditions where the species exhibits
best performance?’This sysem is implemented in areas where pine forests occur naurdly, and
hence the use of this sysem in aeas classfied as sub-optimd for dimatic conditions should not
occur.

Subtropica/temperate, sub-humid
Optimal |700- 2000 med
1000 - 2000 mm/yr

SUb- Tropicd, humid
timal <700 or >2000 med
optim <1000 mm/yr

Ste productivity is classfication is still in devel opment

M anagement obj ectives

The main production objective is for timber for loca use and sde P.oocarpa produces good quality
timber, there is a reedy market for both round and sawn wood, it is dso used locdly for house
condruction. J.lusitanica produces good timber and is commonly used for house condruction. Oak
is the preferred species for fudwood, but trees of good orm can produce high vaue timber. Other
native pine foret species ae used for various purposes including poles, stakes, fruits and flowers.
Thinning should am to liberate both the planted pine and oek trees of good form. Regenerating
pine forest has a high biodiversty vaue due to the variety of tree species and other flora and fauna
present.
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Potentid _income — assuming a net vdue of timber of US$20 /m3 (accounting for harvesting and

trangportation costs) 300 m3 pine timber /ha would produce a totd net income of US$6,000 /ha a
the end of the rotation plus edditiond benefits from fudwood and other products (Volume
estimated from average reported yield).

Costs of implementatior?- Estimated costs per ha over the rotation are:

regeneration:  establishment US$70, maintenance US$510 and opportunity cost (lost income
from increased harvest control) US$0-720
reforestation: establishment US$360, maintenance US$585 and opportunity cost US$0-720

Management oper ations

The sdection of the most gppropriate system will depend on the condition of the forest and the
cause of past degradetion. Where there are insufficient seed trees to facilitate natura regeneration
or where seed trees are of poor form due to genetic degradation it will be necessary to plant
seedlings into open aress. If seed trees are present it may be sufficient to control the factors thet
have prevented naturd regeneration to date for example through fences and fire bresks.

Edtablishment

1

Regeneration - Where forest degradetion is the resut of and over grazing in forest aress, the
docking of pine trees can be increased through promoting natura regeneration by excduding
gock and gopping grazing in the forest. Where fire is a primary cause of degradaion the
cregtion of fire besks will be essntid in achieving forest regeneration. Community leve
commitment to controlling over harvesting and other causd factors of degradation will dso be

necessay.

Reforestation

2.1. Reforedeion involves the planting of pine and cipres seedlings in open areas of fored.
Panting dendty will depend on initid tree stocking densty and the occurance of
regeneration. Open areas should have a planting spacing of 3x3m.

2.2. Holes for seedlings should be 30cm depth and 30cm diameler — large holes produce
better canditions for root devdopment. The topsoil is more fertile and should be placed
in the bottom of the hole for better rooting. Very compact soils holes may be dug after
the start of the rains.

2.3. It is important to obtain good qudity planting sock, which should be ready for planting
a the beginning of the rainy season. The roots of seedlings should be pruned just prior
to planting to help root development.

Maintenance

1
2.
3.

Weeding should be carried twice per year — until canopy closure.

Pruning should be carried out when necessary to prevent forking and reduce laterd branching

All ativities must be caried out together with actions that will prevent a continued degradation
of the forest resource. Depending on the land use patterns in the community this may require
maintenance of fences and fire bresks and ensuring community controls over the use of the
forest arein place.

Thinning and Harvesting

1

2.

Thinning should teke place in year 15, trees of good form should be retained those of poorer

form being removed to leave find spacing of 6x6m.
The harvest should take place in year 40 when the trees have a diameter of 40cm

Re-establishment

Shdterwood: 25 to 30 trees per ha (gpprox. 20x20m) may be retained as seed trees when the
man crop is fdled to provide seed for the new crop. Regeneration should be maintained by
regular weeding.



Carbon sequestration potential®’

Carbon sequedration potentid over 150 years with a crop rotation of 40 years on an average qudlity
gte with optima dimatic conditions is 44.7 tonnes of cabon per ha aove an initid soil and
vegetation carbon basdine of 210 tC/ha

This incdludes aove and bdow ground biomass, soil carbon and carbon in products and is based on
an assumed annud timber production of 8m3/ha for planted pine trees ad 3m3/ha for exiding osk
vegetation. The basdine is the carbon stock in typical open foret based on the assumption that
current land use would continue unchanged and that the long term average carbon storage would
be the same as current carbon stock.

Detals of the moddling approach and paameters used (initid biomass maximum potentid
biomass per ha gpecies didribution; maximum growth; biomaess dlocation rddive to sem; average
annud mortdity; wood carbon content; turnover and decompostion factors, product dlocation and
lifetime) are given in de Jong et al 1998. Deails of the productivity deta are given in de Jong et al
1995.

Monitoring’
Monitoring indicators depend on the method used to assst regeneraion but in ether case are based
on establishment in the first few years thereafter using the diameter increment of regenerating trees.

Y ear Regeneration Restoration

1 Fences erected, stock excluded 33% area planted

2 Evidence of natura regeneration 66% area planted

3 Naturd regeneration abundant (et leest | All areaplanted (at leest 1111 stems/ha),
2500 sem/ha) Surviva a least 85%

5 Saplings at leest 2m in height Survivd e least 85%

10 Average DBC not less than 13cm Average DBC not less than 13cm

15 Average DBH not less than 19.5cm Average DBH not less than 19.5cm

Additional Information
(Under development)
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