Technical Specification: FORACME-SUBT1

System: Improved Fdlow
Variation: Pine/Oak

Summary*

The improved fdlow sysem involves the management of secondary pinelosk vegetation for the
production of timber, fudwood and other products through enrichment planting with Pinus oocarpa
and liberation thinning to encourage the growth of naturdly regeneraing oak (Quercus sp). These
aess, unsuited to permanent agriculture, are ether periodicdly ceared for crops or used for
gazing and fudwood cdllection. Enrichment planting can greaily enhance income generation from
otherwise largely unproductive land.

Ecology”3*°

Pingloak forest occurs in temperate to sub-tropica highland regions of Centrd America It contains
a number of different species of pine and ok and is associated with a number of other species
many of which have locd uses. The mog important commercid pine species is P. oocarpa. Q.
segouiensis (roble) and Q. crispipilis (chicinb) are amongst the most important oak species in the
Chuipas region for locd use. Much of the pingok forest in the Chigpas Highlands has been
degraded through years of timber extraction and charcod production.

Pinus oocarpa is a light demanding species that grows best between 700 and 2000 mad and with
1000-1500 mm ran Ayr. It thrives on free draning soils but will tolerate shdlow or infetile soils
and steep dopes. The mean annud temperature in its natura rangeis 13-21°C.

Classfication of climate/ site productivity
Climate is dasd as optimal and sub-optima based on the conditions where the spedies exhibits
best performance® (the use of this sysem in areas dassfied as suboptimd for dimaic conditions

is not recommended):

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

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

Site produdtivity is inferred from localy reported yidd of maize and soil conditions for the site®.
(Exceptions occur on high planes with sandy soils of medium depth medium ste productivity may
be assumed even if maize yidds are low as maize does not grow well at these higher devations))

High Medium Low
Maizeyiddina > 2500 kg/ha 1500-2500 kg/ha <1500 kg/ha
‘good’ year with
fertilizer
Sail type Loamy/sandy soilsfew | intermediate Clayey, Soney soils
stones, >30cm deep <20cm deep
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M anagement obj ectives

The objective is to produce timber and other products from othewise largdy unproductive land.
Pinus oocarpa produces good qudity timber, there is a ready market for both round and sawn
wood, it is dso usad locdly for house congdruction. Oak is the preferred species for fudwood but
trees of good form can produce high vdue timber. Other native species are used for various
purposes including poles, dakes fruits and flowes Thinning should am to liberate both the
planted pine and oak trees of good form. Regenerating pingloak forest has a high biodiversty vaue
due to the variety of tree pecies and other flora and fauna present. Soil conservation is improved

on stegp dopes.

Potentid _income — assuming a net vadue of timber of USH20 /m3 (accounting for harvesting and
trangportation costs) 200 m3 pine timber /ha would produce a totd net income of US$H4,000 /ha a
the end of the rotaion plus additiond benefits from fudwood and other products (Volume
estimated from average reported yield).

Cods of implementation’ - Estimated costs per ha over the rotation arer establishment US$290,
maintenance US$390 and opportunity cost (lost production from land) US$0-1200 deperting ste
quality

M anagement oper ations

Edtablishment

1. Pating lines of 2m width should be deared through the exiding secondary vegeation to
reduce competition for light. The planting lines should be cdeared of dl herbaceous and shrubby
vegetaion and dl overhanging branches cut back; planting lines may be diveted round larger
trees to save labour. It is recommended to cut these lines on an east-wes axis to maximise the
avalable sunlight.

2. Hoes for seedlings should be 30cm depth and 30cm diameter — large holes produce better
conditions for root development. 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 sart of the rains.

3. It is importat to obtan good qudity planting stock, which should be ready for plating & the
beginning of the rany season. Planting dendty should be between 5700 sems /ha (7x2 to
7x3m), The roots of seedlings should be pruned judt prior to planting to help root devel opment.

Maintenance

1. Weeding should be carried twice per year — until canopy dosure.

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

3. Hanting lines should be maintained clear of overhanging branches until the pine trees keach the

height of surrounding sscondary vegetation.

Thinning and harvest

1. Thinning should teke place in year 15, trees of good form should be retained those of poorer
form being removed to leave 240-280 sems per ha asthe find dengty (6x7m to 6x6m).

2. The harvest should take place in year 40 when the trees have a diameter of 40cm

Re-establishment

1. Shdtewood: 25 to 30 trees per ha (gpprox. 20x20m) may be retained as seed trees when the
man crop is feled to provide seed for the new crop. Regeneraion should be maintained by
regular wesding.

2 Re-esablisiment through the taungya sysem. An incresse in soil fertility may make the plot
auitable for replanting with pine seedlings combined with cultivation of maze for the fira 34
years.



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 45.7 tonnes of cabon per ha aove an initid ol and
vegetation carbon basdine of 181.5 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 5m3/ha for planted pine trees and 3m3/ha for exising oak
vegetation. The basdine is the cabon stock in typica drub falow based on the assumption thet
current land use, involving periodic burning, would continue unchanged and that the long term
average carbon storage would  be the same as current carbon stock.

Detdls of the moddling gpproach and paamees used (intid biomess maximum potentid
biomass per ha gpecies didribution; maximum growth; biomaess dlocation rddive to sem; average
annud mortdity; wood carbon content; turnover and decompogtion factors product alocation and
lifetime) are given in de Jong et al 1998. Deails of the productivity deta are given in de Jong et al
1995.

M onitoring®

Monitoring targets for the fird 3 years are based on egtablishment; the farmer must have completed
planting by the third year. For year 5 the target is based on survivd of planted trees. Theresfter
monitoring targets are basad on DBH, the expected DBH a the time of monitoring is based on a
predicted mean annud diameter increment on which carbon sequestration estimates are based.

Y ear Indicator

1 At least 33% plot established

2 At least 66% plot established

3 Whole plot established.
At least 475 stems /ha planted

5 85% survival

10 Average DBH not less than 13cm

15 Average DBH not less than 19.5cm
At least 240 stems /haremaining

Additional Information
(Under development)
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