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Introduction

This paper provides the first ever perspective on plantations by the three countries of the North American Forest Commission (NAFC).  It also outlines the challenges faced in addressing plantations in North America, and opportunities for collaboration.  

The worldwide significant increase of forest plantations over the past 20 years is partly due to the economic advantages of plantations over natural forests for providing wood. Another major factor is the desire to protect and set aside more natural forest areas, which reduces the forest area available for logging and increases the costs of obtaining wood from natural forests. Substitution of supply of wood by forest plantations is expected to reduce logging pressure on natural forests. Plantations are also used for their environmental and social benefits, such as combating desertification, absorbing carbon to offset carbon emissions, protecting soil and water, rehabilitating lands degraded by other uses, and providing employment in rural areas.  These world trends are also true from a North American perspective, and Canada, Mexico and the United States are addressing these important factors.

Despite their comparative benefits, forest plantations are not without challenges. Plantation forestry will be increasingly concentrated on those sites that are inherently more productive than on those which are marginal, and where the costs of transport to processors are most economical. Consequently, plantation programmes are likely to be more silviculture-intensive and located primarily where the forest land base is stable, secure and productive (Kanowski 1997).  There is a risk that natural forests might be cleared to make way for forest plantations.  In regions where wood is to a large extent harvested in natural forests, the rapid development of forest plantations closer to wood-processing centres may move employment opportunities from rural to urbanised areas.  This may affect future economic stability of forest dependent communities. 

Ecological sustainability of plantation forests has also been questioned.  Uniformity of crop, intensity of production and concentration of operations are features of plantation forests that have raised concerns that many of the sites on which trees are planted may not sustain their productivity. Nutrient export, physical damage of soil structure, and greater risk from pests and diseases have all been claimed to make plantation forests inherently unsustainable (Evans 1997). However, a review of reports on the decline and long-term productivity of plantations concludes that plantation forestry is likely to be sustainable in terms of wood yield in most situations provided good practice is maintained (Evans 1997). 

Finally, since plantations constitute the main niche for genetically modified (GM) trees, there are concerns that, once GM trees are widely used, transgenes may disperse to natural tree populations. There is also a risk of non-target effects of transgene products providing insect and disease resistance in GM trees.

Research and development will certainly help resolve some of the issues raised by the rapid development of forest plantations. For instance, the lack of data recording yields in successive rotations has been identified as a major gap (Evans 1997). Some important research programs on tree farming have recently been implemented. These will be key in providing the needed knowledge for sound management practices, optimal species-site matching, stand protection, silvicultural tree improvement, and long-term planning and modeling for North American countries. 

1.- PLANTATIONS IN NAFC COUNTRIES

There is a growing awareness that intensively managed plantations can reduce the pressure on natural forests to meet fiber demand. In this approach, suggested by several authors and closely identified with Daniel Botkin and Roger Sedjo (Sedjo 2001), intensively managed plantations would supply much of the fiber needs; less intensively managed natural forests could still provide specialty products such as quality hardwoods. The goal would be to increase the size of protected forests, which would consist of the remnants of undisturbed forests as well as areas set-aside and removed from human influence in the future. Usually it is assumed that the intensively managed plantations would be sited in the tropics and sub-tropics on former agricultural land or converted from degraded natural forests (Victor and Ausubel 2000, Sedjo 2001). One extreme estimate is that world demand for wood could be met by intensively managed plantations on 10% of the area now open to harvesting (Oliver 1999, Sedjo 2001). This approach has gained credence in scientific circles, and to a certain extent is occurring in an ad hoc fashion in the U.S. as public land is removed from timber management. Nevertheless, there are many unintended consequences of not managing natural forests (e.g., forest health, wildfire risk, economic dislocations; Oliver In Press).

1.1.  In México 

Mexico has 55 million hectares of temperate and tropical forests that means 28 % of the total land plus 80 million hectares cover with arid zones vegetation in north Mexico. The main temperate forest are located in high lands (mountains) composed by coniferous, mainly by the genus pinus, and the tropical forest, composed by the broadleaves trees are in the south east (low lands).

80 % of the forest belong to social owners (“ejidos” and indigenous communities), 15 % to small owners and only 5 % (national parks and protected areas) belong to the government.

Mexico is a very biodiversity country has the first world place in reptils species and plants, third in birds and fourth in land mamals.

Forest Plantations
The information about forests plantations is fragmented the area cover with plantations it is estimated in 50,000 hectares, 80 % located in south east where the ecological conditions are the best for the develop of commercial plantations. The plantations are develop outside natural forest in low productivity cattle and agricultural lands: By law it is forbidden to sustitute forest by plantations, specially when using exotic species.Inside natural forest is aplied the concept “reforestation” and outside is aplied the concept “forestation” 

The government as not plantations, half of the plantations are developed by private enterprises associated with ejidos and the other half belongs to small owners.

Forest plantations in Mexico began in the fifties decade in the past century, but only very recently (one year ago) are playing an important role in the economic and social development of the areas around the projects. The history of plantations in the country started with the establishment of around 6,400 hectares using different broad leave species like eucalyptus and others in less scale, for a fiberboard factory located in the state of San Luis Potosí, in central Mexico. Another relevant experience was the project “La Sabana”, established, between 1974 and 1980, with 10,000 hectares of pinus caribe in the State of Oaxaca, for supply of raw material to a factory of cellulose and paper belonging at that time to the government.

Starting in the last decade, foreign investors planted some experimental plots using different eucalyptus species in southeast Mexico. In 1994 one company of the US began a 18,000 hectare project with Eucalyptus spp chips production; in 2001 the project was purchased by a Mexican factory of fiber boards located in Michoacan State. Right now they are harvesting 2,000 hectares per year, cutting an average of 200 cubic meters per hectare; the total volume represents 4 % of the total volume cutting in Mexico in natural forests. As this volume exceeds the installed capacity of the factory they will sell raw material to others factories. In 1994 another Mexican investor began a new project in the State of Tabasco also using Eucalyptus spp, instead of some financial troubles they are selling some logs for industrial tests to a US factory.

In 1996 a Ireland company was starting a new project in the State of Tabasco, initially it was planned for 28,000 hectares using Melina arborea, in 1999 this project was sealed to a Mexican investor and is still on the road but in a less scale. Also, in 1998 a Mexican paper company  (PIMSA – COPAMEX) began a project in the states of Sinaloa  and Nayarit (9,000 hectares) and at the same time another investors start a new plantation project in the states of Oaxaca and Veracruz (20,000 hectares). In both cases with Eucalyptus spp (mainly  Eucalyptus grandis, E. urophylla, and E. Urograndis).

In the same fashion, as of the past decade, plantations of native species of higher commercial value, such as red cedar (Cedrela odorata) and mahogany (Swietenia macrophylla), have become attractive to small woodlot owners (“ejidatarios”). Also are increasing the plantations of teak (Tectona grandis), melina (Gmelina arborea) and pink cedar (Acrocarpus fraxinifolius).

The yields obtained in plantations are, in any case, much better than the expectations, for instance, for Eucalyptus spp the medium annual increment (MAI) was between 30 and 45 cubic meters by hectare by year (m³/ha/ye) and for red cedar and Mahogany the MAI estimated is between 15 and 20 m³/ha/yr. The rotation period is estimated in 6 – 8 years in the first case and in about 17 – 20 years in the second case.

It is estimated that there currently exists in Mexico 50,000 hectares of commercial plantation forests, half of then with exotic species and the rest with native species. All located outside of forest mainly in lands before used for cattle;. The areas with bigger potential are located in Southeast Mexico where the tropical climate allow the best yields.

In 2001 the Federal Administration founded the National Forestry Commission (CONAFOR) agency who takes on charge the incentive program “Commercial Forest Plantations Development Program” (PRODEPLAN) originally started in 1997, in the beginning it was necessary the modification of the PRODEPLAN Operation Rules, interest in commercial forest plantations has grown becoming in a very attractive  topic for small owners. So the number of projects increased from 58 and 61,000 hectares to 492 and 159,000 hectares for planting between the year 1997 to the year 2008. By the end of 2002, it is expected that there will be support for 190,000 hectares to plant in the mentioned period. The amount by each planted hectare is varying from 450 to 700 USD.

Main species used in Forest Plantations

In South East Mexico
Eucalyptus

Eucalyptus spp has been very popular in reforestation government projects since 1920 s, this genus was introduced in Mexico at the beginning of twenty century and has been used in a big scale for restoration purposes in degraded lands. For commercial purposes is utilized only from 10 years ago.

There are more than 25 different species already planted in all the country but only a very few for industrial use. In warn rainy climate are: Eucalyptus grandis, E. urophylla and E. grandis with a rotation time of six to eight years.

At this day the genus Eucayptus is around 25,000 hectares specially en South east Mexico, this is a half of the total area devoted to commercial plantations and is expected to continue in development because his faster grow and almost total absence of natural enemies. 

Caribe Pine

The caribe pine (Pinus caribaea caribaea and Pinus caribaea hondurensis) is a very useful specie for tropical plantations especially in a very humid and warm places. The fiber is very adequate for print paper factories because they need big size fibers. There are about 9,000 hectares of caribe pinus all of then located in the State of Oaxaca. The rotation age is about 10 years.

Native hight value species

In tropical conditions the situation with native species is very different, there are many small owners planting native species like red cedar (Cedrela odorata), mahogani (Swietenia macrophylla and S. mexicana), primavera (Cybistax smithii – donell) and rosa morada (Tabebuia pentaphylla). There are more than 15,000 hectares covered by this species. The rotation age is going from 15 years to 25 years depending of the final destination of the raw material.

Other Exotic species

In the tropical areas some exotic species are becoming very popular basically they are teak (Tectona grandis), melina (Gmelina arborea) and pink cedar (Acrocarphus fraxinifolius) the reason is because the time for harvest (between 8 and 12 years old) is shortest compared with native species. Today are more than 5,000 hectares planted using this species.
In Central and North Mexico
Other coniferous plantations

There are many native coniferous species in Mexico, the coniferous are planted in temperate areas in central and north Mexico, the plantations for Christmas trees are using ayacahuite pine (Pinus ayacahuite var. Veittchi) and Oyamel (Abies religiosa). For timber and plywood are common the red pine (P. Patula), ocote pine (P. Pseudostrobus) and moctezuma pine (P. montezumae); anyhow the plantations in temperate climate cover less than 3,000 hectares and are not so important compared with plantations in tropical areas.

Other Eucalyptus plantations

In temperate areas there some eucalyptus plantations, the most common are: Eucalyptus globulus and E. Camaldulensis with a rotation age of 12 years.
1.2.  In United States 

The United States has 302 million hectares of forestland, or 33% of the total land area. Public forests dominate in the western U.S., while eastern forests are mostly privately owned. Overall, 58% of forestland is privately owned. To a great degree, actively managed plantations are privately owned. About two-thirds of forestland is classed as timberland (204 million hectares), capable of producing more than 1.4 cubic meters per hectare per year and not legally withdrawn from timber harvest (Smith et al. 2002). Only 11% of timberland is planted (22 million hectares) and most of that is in the South (67%--14.5 million hectares). Planted forests are defined as at least 40% planted trees and may be further divided into plantations and augmented forests. In plantations, there is on-going management to maintain a composition of almost exclusively planted trees. 

Forest Plantations
Comprehensive information for the area of plantations is lacking. Official estimates of 16,238,000 hectares (FAO 2001) exclude the 5.5 million hectares of planted forests in the Western U.S. because it is impossible in field sampling to distinguish between plantations and augmented forests due to rapid in-growth of unplanted species. Underestimation may be a problem in other regions, especially of older plantations. On the other hand, areas counted as plantations may cease to be managed and never harvested due to changed ownership and urbanization. 

Intensity of plantation management varies by ownership, region, and species. In general, management intensity is greatest in the South and lowest in the Northeast. Forest industry manages the most intensively; other corporate owners (essentially financial institutions and investment entities) and large non-industrial private owners somewhat less intensively; with lowest intensity by small non-industrial private owners. Management intensity of publicly owned plantations is least on federal land and most some on state and local government land, especially in the Lake States. Broadleaf plantations are the most and least intensively managed; the fertigated hybrid poplar plantations in the Pacific Northwest versus the widely spaced and direct-seeded restoration plantings in the South. 

Main species used in Forest Plantations

In Southern U.S.

Pines

One out of six hectares of timberland in the South is a plantation; of every 100 ha of plantations in the South, 94 are privately owned (54 ha by industry, 40 ha by NIPF); of the 6 ha out of 100 ha that are publicly owned, 4 are in National Forests and the rest owned by other public entities such as state forestry or wildlife agencies (Guldin and Wigley 1998). Large areas of the south in private ownership have been planted to species of pine, primarily loblolly (Pinus taeda) in the coastal plain; slash pine (P. elliottii) in Florida and adjacent states; and increasingly longleaf pine (P. palustris) for restoration. All are native species although timber management has drastically changed their relative dominance. Loblolly pine achieves 25% or greater growth than slash under intensive management and is more resistant to fusiform rust. Wood quality of slash pine is superior to loblolly, especially for lumber, and it is more resistant to Southern pine beetle. Longleaf pine has been more difficult to regenerate in the past and is less favored for plantations for timber production but interest in restoring native longleaf ecosystems is driving conversions from plantations of other pine species and on former longleaf sites now occupied by low-quality hardwoods.

Cottonwood

The native Eastern cottonwood (Populus deltoides) is the fastest growing tree in North America. Interest in growing cottonwood has fluctuated and objectives have shifted between sawlogs, pulpwood, and biofuels. Most plantations today are established for pulpwood or chip production on rotations of ten years or less (Stanturf et al. 2001a). Plantations are established using clones and the native P. deltoides clones have out-produced hybrid poplar in the South. There are approximately 15,000 hectares of cottonwood plantations, primarily in the Mississippi River Valley.

Oaks and other Hardwoods

Forest industry has dabbled in hardwood plantation culture, focusing primarily on sweetgum (Liquidambar styraciflua), sycamore (Platanus occidentalis), green ash (Fraxinus pennsylvanica), and various oaks (Quercus spp.). Industry interest has waned in recent years but public agencies are active in restoring floodplain hardwood forests in the Lower Mississippi Alluvial Valley (LMAV--primarily in the states of Mississippi, Arkansas, and Louisiana). Current plans for restoration on public and private land suggest that as many as 200,000 ha could be restored in the LMAV over the next decade (Stanturf et al. 2001b). The dominant goal of all restoration programs in the LMAV has been to create wildlife habitat and improve or protect surface water quality.  In practice, this means afforestation of small areas (usually no more than 100 ha) within a matrix of active agriculture. Restoration follows an extensive strategy of low cost per ha planting or direct seeding of heavy-seeded species of value to wildlife. Hard mast producers such as the oaks (Quercus spp.) are favored for their wildlife value and because they are the most difficult to obtain by natural processes.  

In Northeast and Lake States Region

Pine

Widespread planting of red pine (Pinus resinosa), white pine (P. strobus) and jack pine (P. banksiana) took place during the 1930s across the northern tier of states on abandoned farmland, cutover forestland, and following catastrophic wildfires. Planting was primarily of red pine. White pine, while valuable for timber, was plagued with problems of white pine blister rust and white pine weevil. Red pine planting on new sites continued in the Lake States into the 1980s, and it is the species most often planted after harvesting. Today red pine is the most important conifer in the Lake States, and markets have developed to use the material. While planted on public land in New York and other northeastern states, demand did not develop to the same extent and it is doubtful that these plantations will be maintained into another rotation. In Maine, older pine plantations are allowed to naturally regenerate following harvest.

Hybrid Larch

Approximately 1,000 hectares per year of hybrid larch (Larix spp.) were planted in Maine by one company for several years. When another company acquired the land, larch planting ceased. Nevertheless, there is a demand for high quality long fibers in the Lake States and Maine that could be furnished by hybrid larch (see below, Opportunities).

Hybrid Poplar

Projected shortages of native aspen for fiber production have led to interest in hybrid poplar in the Lake States, particularly Minnesota. The first commercial plantings in early 1990s began an active planting program that continues. Today, there are over 7,000 hectares of hybrid poplar planted in Minnesota.

Hybrid Willow

Demonstration scale plantings of Salix hybrids in New York have reached 200 hectares. Plantings are clonal material, primarily of shrub willow types, intended for energy and bioproducts. Plantations are harvested on a 3-4 year cycle, with 6 to 7 harvests possible before re-planting is needed. 

In Western U.S. 

Douglas-fir

Industrial plantations of Douglas-fir (Pseudotsuga menziesii) occur west of the Cascade mountain range in Washington and Oregon. Management intensity is less than in the South, with little site preparation following harvest. Banded herbicide may be used to control competing vegetation in the first year, with little fertilization. Rotation age is around 40 to 45 years, with 2 or 3 thinnings. 

Hybrid poplar

There are nearly 50,000 hectares of hybrid poplar plantations in the Pacific Northwest (Oregon and Washington). West of the Cascade Mountains, poplar plantations have been established on poorly-drained alluvial soils of the lower Columbia River floodplain. High yields are obtained in 8 years. East of the Cascades in the semi-arid, sandy soils of the mid-Columbia River Basin, fertigated (fertilizer applied in the irrigation stream) plantations are merchantable after 6-7 years (Stanton et al. 2002). Established originally in response to a projected regional shortage of pulpwood, growers today are shifting toward solid wood products. Nevertheless, rotations will remain short (under 15 years) to maintain their status as agricultural crops.

Eucalyptus

There are approximately 5,000 ha of Eucalyptus plantations in northern California. Extensive trials in the South failed due to low temperatures. Although Eucalyptus could thrive in Peninsular Florida, land values are too high for development for this to be attractive.

1.3.  In Canada 

Canada extends over 997 million hectares in total, of which 921.5 million hectares is land area. There are 15 terrestrial ecozones within Canada, containing forest types ranging from the towering coastal rainforests in British Columbia to the sparse and slow-growing forests at the Arctic tree line (approximately 60 degrees North latitude). Temperate and boreal forests cover nearly half of Canada's landmass.

Of the 417.6 million hectares of forests in Canada, 234.5 million hectares are considered "commercial forests"—capable of producing commercial species of trees as well as other non-timber benefits. Currently, 119 million hectares of these commercial forests are managed primarily for timber production, while the remaining area has not been accessed or allocated for this purpose.

Canada is unique in that 94 percent of the nation's forests are publicly owned. Under the Canadian Constitution, the provinces have ownership and legislative authority over most publicly owned forest land—71 percent of the total forest land. The federal government's responsibility for forests is based on its ownership of 23 percent of Canada's total forest land, most of it in two of the three territories in the north.

Six percent of Canada's forest land is owned by an estimated 425,000 individuals, families, communities, and forest companies. These privately owned forests, of which 80% are located east of Manitoba and mostly in the Maritime provinces, are generally productive and of high quality. These private forests are the source of 19% of Canada's industrial roundwood production (i.e., logs, bolts, and pulpwood), 77% of maple products, 79% of fuelwood and firewood, and virtually all of the nation's Christmas trees (Canadian Forest Service, 2002).

Forest Plantations
Reforestation in Canada is not a new concept. Reports of tree planting on the Prairies date back to the 1830s, and Canada has been involved in research on tree improvement since the early 1950s. In the late 1960s and early 1970s, provinces and industries started investing in ways to produce trees more quickly, from a smaller land base, and closer to wood-processing centres, due to an energy crisis that drove up transportation and production costs. This research has continued since the energy crisis, encouraged by various issues such as using wood as an alternate form of fuel, fast-growing wood for the forest industry, and carbon sequestration.

In the year 2000, the area planted or seeded in Canada was 425,034 ha (Canadian Council of Forest Ministers, 2001). Although many trees are planted annually, Canada does not distinguish the reason that trees are seeded or planted, be they for afforestation, reforestation, or replanting. It is therefore impossible to delineate how much plantation area there is in Canada. This has led to the FAO stating that Canada has no plantations.

Mean annual increment (MAI) in Canadian forests varies from 0.5 to 8 m³/ha/yr depending on species and sites, with an average of about 1.7 m³/ha/yr. Interest is growing in establishing plantations capable of producing wood in a shorter time than forests, and this requires fast growing tree species. To this day, there are no large-scale industrial plantations of fast growing trees in Canada. However, the number and areas of fast growing high-yield plantations are increasing, for research and development.

In Canada, only a few tree species have been bred for fast growth and high-volume yield. The tree most commonly used is hybrid poplar (Populus spp.), a cross of native and non-native poplar species. 

Yields vary widely across the country due to factors such as soil quality, climate, damaging agents such as insects and disease, and the intensity of management. Current MAI for poplars in Canada varies from 9 to 25 m³/ha/yr, depending on the site and trees used. On better sites, MAI is reported to vary from 15 to 35 m³/ha/yr - much higher than the current average yield in Canadian natural forests (van Oosten, 1999). Breeding and genetic research to date indicates a range in MAI.  The following represents the documented upper range of other species in Canada:  Norway spruce (Picea abies) at 15 m³/ha/yr, red pine (Pinus resinosa) at 15 m³/ha/yr, larch (Larix spp.) at 13 m³/ha/yr, and white spruce (Picea glauca) at 11 m³/ha/yr.  Native trembling aspen (Populus tremuloides), considered a fast growing forest tree, yields up to 6 m³/ha/yr (Canadian Council of Forest Ministers, 2002).

Selection and breeding will be required to develop trees adapted to the different regions of Canada. In the past, small industrial plantations of hybrid poplar were established in Canada, from Québec to British Columbia.  Many clones used, however, were affected by leaf disease, septoria cankers and frost damage. Browsing by deer or moose and damages by voles are other major problems in some hybrid poplar plantations in Canada.  A company in Ontario has maintained 2,000 hectares of plantations, mostly of hybrid poplar, for the past 20 years and one company in Alberta is starting a poplar farming program with a goal of planting 24,000 hectares over the next 25 years.  Nurseries of Québec’s Ministère des Ressources naturelles were to produce more than 1.5 million hybrid poplars in 2002, including hybrids of P. deltoides, P. balsamifera, P. nigra, P. trichocarpa, and P. maximowiczii.  Other species have been planted in these and other areas of the country.

2.- Issues associated with plantations

Plantations organized for fiber production traditionally have been even-aged monocultures that can produce as much as ten times greater wood volume as natural forests (Kanowski 1997).  The significant advantages of these simple plantations are they easily can be established using proven technology, their management is straightforward, and they benefit from considerable economies of scale. Intensively managed simple plantations are risky, however, because of their high initial investment, higher susceptibility to diseases, and narrower windows for thinning or harvesting (Oliver In Press). The lack of flexibility with respect to potential products is a disadvantage of simple plantations where rotations are longer than pulpwood rotations (Larsen 1995). Kanowski (1997) argued for the need to develop more complex plantation systems that seek to maximize social benefits other than wood.  Complex plantations hold great potential to meet conservation goals. Complex plantations that retain the economic and logistic advantages of simple plantations can be used to restore forests over large areas (Stanturf and Madsen 2002). Complex plantations can be established that provide greater social benefit at a reasonable cost, perhaps as little as a 10 percent reduction in timber returns compared to a simple plantation (Kanowski 1997).

The main issues associated with plantations are referred to environmental, and economical aspects as well as a sound management of the plantations. Depending on the development conditions existing in every country (Canada, Mexico or United States) this issues could be less o more important.

Environment (use of exotic species)

In Mexico, the plantations starting by private enterprises in the past decade, in very pour rural zones in the states of Veracruz and Tabasco, with a very strong opposition from ecologist , particularly against the use of the eucalyptus. Today this opposition  is almost not existing anymore because the first plantations (established in 1994) are being  harvesting and the benefits: employment, rural development and others, are easy to see now. As a consequence, rural owners are right now planting by if self a lot of trees (native and exotic) in low productivity agricultural lands with monetary support from the federal government recovering the original use of soil (tropical forest). By the way the Forestry Law ban to remove natural forest vegetation for use the land for forest plantations; that means that the plantations are develop only in areas without trees (afforestation) and before used for low productive agriculture or extensive cattle. In this way the plantations represents a sustainable alternative for recuperate the forest cover. Mean while the rule of the General Law of Ecological Equilibrium and Environmental Protection (LGEEPA) says that is compulsory for forestry planters,  who will use exotic species (with out to take in to the consideration the extension of the project) to present an Impact Environmental Study, for the small owners this is a very expensive study and, on the other hand, don’t have a technical o scientific basis. On the opposite case there is not any similar rule for agriculture planters who are using exotic species. Of course it will be necessary to change the rule of LGEEPA in order to avoid obstacles to the forest plantations development.

On the other hand in Canada the use of fast growing exotic species (e.g., hybrid poplar & larches, Norway spruce) may be problematic in some provinces where legislation prohibits the use of non-native trees. In addition, many fear an environmental backlash with the use of pesticides and fertilizer in plantations, as well as the perceived threat to biodiversity should the use of genetically modified trees be considered. 

Arguments against the establishment of plantations, such as their threat to biodiversity, aquatic ecosystems, and soil quality are beginning to be reassessed. It has been shown that plantations on marginal farmland represent better habitat for many wildlife species.  A study of the habitat value of short rotation poplar plantations in southeastern Ontario concluded that “the plantations appear to be promising tools in managing landscapes to increase regional biodiversity and to protect sensitive species and habitats” (Hoffman et al., 1993).

Rural development
In Mexico, because the historical conditions of the social development in the rural zones in the past century the poorest people of the country is located there. This was originated by different situations mainly of then created by an agrarian reform starting in 1920 s  who create the ejidos giving forest lands, not useful for agriculture o cattle, to people without land called ejidatarios. The land was deliver only in deposit but not in property and obviously without access to credits and others effective supports; as a consequence more than 15 million hectares of forest (mainly tropical rain forest) were destroyed creating plenty of poor people. Finally en 1990 s the property rights began to be recognized the government but the change of the social conditions will take some decades more.

By this reason in this country the forest plantations era becoming in a valuable alternative for the peasants giving employment and helping to the rural development with services like: clean water, electricity, roads, medical assistance and soon on. 
Economics

Mexico is importing more than 4,000 million of U S dollars in forest products every year, mainly cellulose, and on the other hand, the cost of the raw material coming from natural forest is too expensive for the Mexican companies so they prefer to produce paper with imported cellulose. For the substitution of importation   and to create a critical forest mass the government designed, in 1997,  the “Commercial Forest Plantations Development Program” (PRODEPLAN). The goal of this incentives program  is to support the develop of 875,000 hectares of commercial forest plantations in 25 years increasing the actual production coming from natural forest from 10 to 30 million of cubic meters. Also this program pretend cover the national necessities of tropical high  value woods of native (red cedar and mahogany for instance) and exotic species (melina and teak for instance) and to generate exportations in a medium and long term.

As fast growing, high-yield plantations have only been established on a limited basis in Canada, the economic profitability of growing trees in this manner is still unproven.  The value of securing a supply of quality wood fibre in proximity to mills has prompted a few wood and paper producers to invest in fast growing plantations, both on their own land and by leasing local farm land.  However, producers are keeping in mind that the commodity nature of most forest plantation products and the increasing globalization of markets for these products maintain strong price pressure in favor of the lowest cost producers (Kanowski 1997).

Urbanization and Fragmentation

In the U. S. The increasing of the population, affluence, and demographic shifts in the South, Lake States, and Pacific Coast regions are causing fragmentation of forestland and conversions to non-forest. In the South, population is growing faster than the national average and shifting from rural to urban. Population projections from 1992 to 2020 indicate increasing human impacts on forestland along the Piedmont and Atlantic and Gulf Coasts. In the Pacific Northwest, growth around large metropolitan areas such as Portland, OR and Seattle, WA will result in many current plantations never harvested except in “real-estate” cuts when land is sold for development. In the Lake States, rising demand for vacation homes in forested areas results in similar pressure on forestland, both in terms of actual conversion to other uses and fragmentation of the land base.

Herbicides

In the United States forestry herbicides are used in most plantation programs for site preparation or release. Herbicides are used most intensively in southern pine plantations, and in establishing broadleaf plantations in general. Indeed, they are critical in establishing poplar plantations (Stanturf et al. 2001a). Forestry herbicides have been shown to have few detrimental consequences when used as labeled. Nonetheless, forestry herbicides are banned in some European countries and in the Canadian provinces of Quebec and Saskatchewan. Mechanical alternatives to herbicides may be less effective, more costly, and are more energy-intensive with greater potential impact on the site and higher risk for soil erosion and stream sedimentation. On non-industrial private ownership’s, particularly in the southern pine region, herbicides may be the only feasible alternative to prescribed fire in reducing risk of wildfires.

Water Quality Best Management Practices

In United States the control non-point source pollution associated with forest management operations such as timber harvesting through direct regulation or voluntary implementation of environmentally sound forestry practices. These voluntary practices are often codified as Best Management Practices (BMPs), with regulatory backup through general environmental laws prohibiting excessive erosion and sedimentation.  Section 404 of the Clean Water Act regulates the discharge of dredged or fill material into navigable waters and associated wetlands, requiring permits for most activities causing more than minimal soil disturbance in regulated wetlands.  However, many forestry practices are statutorily exempt from permitting requirements as long as they are conducted within regulatory limits as part of an established, ongoing operation.  For example, roads must be constructed in accordance with federally prescribed BMPs and drainage must not be so intensive as to convert wetlands into uplands.

Voluntary BMP programs in most states have been shown to be effective in protecting water quality. Voluntary compliance is high, especially where harvesting is planned and conducted with involvement of professional foresters. Nevertheless, environmental groups press for direct regulation of forestry practices. 

In Mexico this issues are not concerning in this moment due the mostly of projects are very new (from seven years to now).
Diseases and pesticides

In Mexico there are some issues in relation with the healthy of the trees, specially with species belong to the meliaceae family attacked by insects and the most environmentally friendly method for combat then (biological control). 

Another issue is related to the “ eucalyptus psilido” (glycaspis brimbleicombei) who comes to Mexico in 2000 from Australia trough California. This insect is attacking the eucalyptus planted in  erosion soils and in urban parks in north and central Mexico; fortunately is not capable to attack eucalyptus in very humid conditions, that means don’t affect commercial plantations.

Total Maximum Daily Loading

Regulatory agencies in the U.S. are approaching water quality protection from non-point source pollution as a watershed issue, through the setting of Total Maximum Daily Loading (TMDLs). In this approach, receiving waters are characterized as to current pollutant loading and potential sources in the watershed are regulated based on the pollutant loading that could be allowed without impairing the quality of the receiving water. Great uncertainty exists as to how these regulations will be implemented.

Smoke Management and Regional Air Quality

Public agencies and non - industrial private landowners who manage less intensively than forest industry own many hectares of plantations in the South. Prescribed fire is a cost-effective way to manage understory fuel loads and reduce risk of wildfire. Smoke from prescribed fire or wildfire moving onto roadways is a serious public safety issue. Most of the fatalities from wildland fire in the U.S. are from automobile accidents resulting from impaired visibility due to smoke. Nevertheless, regional air quality is an increasing problem in the South and use of prescribed fire in plantation management could be curtailed in areas declared to be non-compliant with air quality standards.

Land 

Through public dialogue on the topic of plantations, ownership of the forest land in Canada has been identified as a potential challenge to establishing plantations.  Existing long-term leases on provincial Crown (public) lands may be an impediment to establishing plantations on these lands, depending on the nature of the lease and the desire of the lessee to use the land for a reason other than plantations.  With respect to private land, challenges exist in western Canada because of the lack of private lands and in eastern Canada, as most forest land is in the hands of small woodlot owners.  There is an opportunity, however, for farmers to grow trees on agricultural land in place of, or in addition to, more traditional crops.  Ownership has not proven to be an impediment in other countries where plantations have been established on both private and public lands.

3.- CONSTRAINTS

Economic Uncertainty

Use of plantation technology for timber production is primarily by forest industry, other corporate owners, and large non-industrial private landowners. The economic viability of plantation forestry is tied to the health of the forest industry, which has not been good for several years. The economics of the industry has always been cyclic, but many observers question whether this latest downturn is somehow different, in effect they question whether forest industry will be economically viable in the long-term. Forest industry has been criticized for its low return on equity; one response has been to sell off corporate timberlands. 

In the South, where plantation forestry is concentrated, pine pulpwood prices peaked in 1998 and are now at 50% of that price level. Even before the peak in pine stumpage, the U.S. South was not the lowest cost pulpwood producer. The productivity of plantations in tropical and subtropical countries is higher and production costs are lower. Outside the South, industry questions whether plantations are the best strategic option for supplying raw material. For mills in the Northeast and Lake States, a better choice might be to rely on imports.

Non-industrial private landowners account for 40% of the plantation area in the South and contribute substantially to wood supply. The lack of adequate regeneration following harvest on this ownership has long been noted and is the target of incentive programs by the federal and state governments, as well as technical assistance by the forest industry, state forestry agencies, and cooperative extension. Landowners generally respond first to financial incentives, and then seek technical assistance (Nilsson et al. 1999). 

Recently enacted federal legislation increases assistance to non-industrial private owners through funding of new programs (Forest Land Enhancement Program) and enhancements to existing programs (Conservation Reserve Program, Wetlands Reserve program, and Environmental Quality Incentives Program). Part of the overall policy to provide assistance to rural areas (the Farm Bill, or more properly the Farm Security and Rural Investment Act), these incentive programs increasingly are viewed as methods to “bribe” landowners to install conservation practices that may not result in financial return. In the future they may be linked to sustainable forestry practices and result in less intensive plantation management.

Public Perceptions

It has long been thought that urban dwellers view production forestry very differently from rural inhabitants. On the contrary, survey data suggest that there is little difference in attitudes toward production forestry between urban and rural inhabitants, including those who own forestland. Opposition to plantations is widespread and usually focuses on two aspects: monoculture and clearcutting. Some opponents of plantations are simply against harvesting and utilization of any kind and regard plantations as being solely for timber production. Others object to monocultures as unnatural, sterile, and having no conservation value, despite much scientific evidence to the contrary. Opposition to clearcutting is more than a bias against artificial regeneration; even-aged natural stand management is opposed as well. 

In contrast to other regions of the world, plantations in the U.S. are mostly of native species (although sometimes beyond their natural range or in greater proportion than occurred historically). To date there has been limited opposition to hybrids. Nevertheless, extremist groups have destroyed or vandalized hybrid poplar breeding programs in the Pacific Northwest and the Lake States, under the mistaken belief that they were genetically modified organisms (GMOs). Greater use of exotics or hybrids, such as the use of hybrid larch in the Lake States, could engender greater opposition. While the U.S. population appears to have a greater tolerance for GMOs in food than Europeans, use of biotechnology in forestry may be a flash point.

4.- NEW OPPORTUNITIES AND GLOBAL LINKAGES FOR THE NAFC COUNTRIES

Opportunities Intensification

Whether or not the Botkin-Sedjo model is perceived as correct, timber supply models predict expansion of plantations in the South of U.S. and further intensification of management (Wear and Greis In Press; Haynes 2002). The near-term opportunities for intensification of plantation management in the South are greatest for improving nutrition and further deployment of intensive practices. Although great strides have been made in understanding nutrient limitations and developing site-specific prescriptions and fertilization technology, management of forest nutrition is at about where agriculture was in the 1960s. Realizing the productivity gains requires further development of spatial planning tools, together with growth and yield models that incorporate intensive treatments and interactions with genetic makeup.

The potential for intensification in areas outside the South is greatest in the Lake States and Pacific Northwest where processing capacity exists. The question is whether plantation management will intensify in a similar fashion. The alternative, as noted above in Constraints, is whether or not plantations are the best strategy, or will fiber needs be met by imports. 

Afforestation 

For fiber

One way to meet future fiber demands is to establish new plantations on former agricultural land. Afforestation of conifers and broadleaves is occurring under several federal incentives programs already, to garner environmental benefits. Market forces may further drive this trend in the South of the U. S.; as forestland in the Piedmont and along the coast is converted to urban uses, new pine and cottonwood plantations may be established in the mid-South (Wear and Greis In Press). Afforestation will be acceptable to the public but converting even low-quality hardwood stands to pine plantations will be resisted and converting natural pine to plantations pine may not be acceptable. To the extent that public funding pays for afforestation on private land, public sentiment can influence private decisions.

Hybrid larch plantations could provide fiber of the needed quality in the Lake States but hybrid larch would be an exotic, of unknown acceptability to the public. Hybrid larch could reach pulpwood size in 20 to 25 years. Hybrid poplar plantations are likely to continue to be established to take land out of row crop production and to meet demand for fiber for pulp, oriented strand board, and biofuels.

For high value woods

There are in Mexico more than 11 million hectares of low productivity agriculture and cattle lands, six million of then are located in the southeast where are the ideal conditions for fast growing plantations using hight value species; it is expected that forest plantations will be the main use of the soil within the next 50 years.

For biofuels

Bioenergy offers significant opportunities to reduce greenhouse gas emissions and new technologies have been developed to produce biofuels in large quantities, including biomass combustion for heat production. The use of forest residues for heat and power production by forest industry is already well integrated in large plants. The use of biofuels for general power production is limited, however, by the lower cost of coal and other fossil fuels. Pilot scale and demonstrations of woody biomass for power plants and district heating plants are in place or proposed in the U. S. (Northeast and Lake States). A 1-cent per KWH green premium for willow would make it attractive as compared to coal, in biomass plantations in an 80 km radius of a power plant. 

Canada has years of research experience in biofuels.  Increasing usage of ethanol and other bio-based fuels is creating an opportunity for tree plantations.  Western Québec has been at the forefront of producing biomass on very short rotations from willow (Salix spp.) coppices, and studying the practicality of using pig manure as a fertiliser for these types of plantations. Some experimental plantations have sustained yields of more than 20 tons/ha on lands considered marginal for agriculture.

In Mexico the people who is living in the poorest rural areas (20 million of inhabitants) needs important quantities of wood for cooking (charcoal) and other domestic uses. The gobernment is promoting the dendro energetic plantations offering money for the development of this specializated projects.

Biotechnology

Biotechnology offers great potential for forestry but there are many scientific, social, ethical, and regulatory concerns to be addressed before the potential can be realized. Initially, biotechnology is being used to vegetatively propagate superior genomes in clonal forestry. The technology exists now to develop Genetically Modified Organisms (GMOs) such as conifers able to tolerate herbicides that act on broad-leaved competition (e.g., glyphosate). Eventually, biotechnology will be used to develop disease-resistant trees and trees with specific wood properties. Such designer trees could be developed for pharmaceutical and chemical feedstocks, as well as with fiber properties attractive to papermakers. 

The CFS has a comprehensive research programme on forest biotechnology. It carries out environmental safety assessment research that addresses issues such as gene flow from transgenic trees to natural populations, long-term stability of introduced genes, and the potential long-term effects of genetically enhanced trees in the ecosystem. Tools to analyse the impact of transgenic trees in intensively managed or semi-natural forests and to permit sound deployment strategies are being sought. Ongoing work includes small-scale field releases of genetically modified trees under strict confinement conditions to develop protocols for tracking the fate of foreign genes in forest soil and to monitor changes in soil microbial populations and gene stability. The potential for development of insect resistance to transgenic spruce containing a Bacillus thuringiensis gene is also being investigated. Another important component of the CFS biotechnology research programme addresses micropropagation of conifers, including somatic embryogenesis.

Research programmes on biotechnology are underway, and show great potential for forestry.  Areas of collaboration are numerous and can build on current research, such as the study of transgenic trees where the United States is working with herbicide resistant trees, and Canada is investigating insect resistance.

Restoration and Conservation Uses

Plantation technology is already used in forest restoration in U.S., especially for bottomland hardwoods under the Wetlands Reserve Program. The recent Farm Bill authorizes expansion of the program by 800% over the next 7 years, offering great potential for complex plantations of multiple species in intimate mixtures (thereby mimicking natural forest composition and eventually structure). 

The Kyoto Protocol, if and when ratified, would allow afforestation to count toward compliance with emission reduction commitments. Carbon offset credits already are being exchanged and carbon sequestration projects have been established in the Southern United States and Southeast Mexico. There is great potential for plantations to be established for carbon credits, but probably in conjunction with other uses such as restoration and biofuels.

A national feasibility assessment of afforestation for carbon sequestration is currently underway. It is being led by the federal government trought the CFS (Canadian Forest Service), in partnership with other levels of government, the private sector, and environmental non-government organisations. Both fast and slow growing tree species, along with land availability, will be examined through pilot projects located across the country.

Specialized uses of plantations will increase, primarily to protect water quality. Riparian buffers using cottonwood and hybrid poplars are used in the South and Lake States in heavily agricultural areas. Increasingly, forestry will be regarded as part of the solution to water quality protection instead of being seen as part of the problem. In other applications, willows have been used to manage nutrients on dairy farms in the Northeast. Cottonwood has been used in phytoremediation at military and industrial sites, to remove organic pollutants by dewatering waste sites. Pollutants are taken up in the transpiration stream and concentrated in plant tissue, where it can be incinerated or buried in landfills. 

Public Participation and Perception

The growing importance of the public voice in decision-making has spurred the development of processes such as public consultations that reflect the diversity of views on sustainable development issues. In a national survey of landowners in 2000, carried out in Canada, , 16% of the farmers reported having planted blocks of trees, 10 acres on average, within the past 5 years. From that same survey, 80% of the farmers agreed that it is important to plant trees that are native to their local area (Environics Research Group, 2000).

Throughout 2001, public dialogue on the use of plantations in Canada was undertaken for the development of programme Forest 2020.  Opportunities and concerns were identified from focus groups, workshops, phone interviews, meetings and conferences.  They included: reducing pressures on existing forests, creating new protected areas, income diversification, legacy building, alternate fibre source, employment, wood security, and flexibility to Canada’s forest sector (Canadian Council of Forest Ministers, 2002).  Results from the public dialogue have been used to further develop Forest 2020.

Is not easy to change the way of think of the people but in Mexico the peasants now are very interesed in planting trees as some kind of life insurance due the long term for recuperate the invesment.

New Opportunities for the NAFC countries

The authors have identified the following potential areas of collaboration:

· Differentiating Forest Plantations and Improved Forests

· The Global Forest Resources Assessment 2000 identified plantations as one resource for countries to report on, in addition to geography, forest cover, trees outside forests, volume and biomass, and fires.

· The United States of America has identified a lack of comprehensive information in the area of plantations, in part due to the difficulty of distinguishing between plantations and augmented forests in the field.  As Canada does not currently differentiate amongst the reasons for planting, collaboration on a method or definition to distinguish plantations from augmented forests may well be of interest.

· As plantations are managed more intensively, there will be a greater need for more accurate and efficient nutrient and water management, as well as competition control. Although the understanding of nutrient limitations and developing site-specific prescriptions has improved significantly over the years, the current level of knowledge is still behind that used for agricultural crops.

There are also opportunities to further study and share information on the contribution of plantations to income diversification, future wood supply and carbon sequestration.  

5.- CONCLUSIONS AND RECOMENDATIONS

Forest plantations are increasing in the North American countries, the conditions for that are varying from country to country and the management of the plantations in each place are very different depending on the climate, species cultivated and the final products to be obtained.

Of course there are many circumstances concerning forest plantations but the opportunities are bigger than the limitations, every year more area is devoted to forest plantations and forest policy, in general, is supporting the development of plantations. The countries has incentives programs giving money to the small owners and industrial planters looking for best and more cheap raw material and, in some cases, recover the forest use of the soil. 

The main concerns are related to the intensity of management, the use of pesticides and the use of exotic species.

This first collaboration under NAFC on plantations has provided a comprehensive view on the current status of plantations in North America.  The authors have also outlined some challenges as well as opportunities for collaboration.

They recommend that the NAFC establish a working group on plantations to further collaboration. Plantation experience in the three countries varies, as does the reason for establishing plantations. By collaborating on areas of common concern, such as those outlined in the “New Opportunities” section above, NAFC countries can share knowledge, facilitate partnerships and undertake research to better develop and manage their respective plantation estates. Their findings could be shared with other Commissions. of the FAO.

Forest plantations are right now the base of the forest industry in United States and Canada and will become, in the medium term, in the basis of the forest industry in Mexico.
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Annexes

Forest 2020 programme in Canada and specific programmes

The Canadian Council of Forest Ministers, the council of the 14 ministers responsible for forests in Canada, is currently discussing a new vision for forestry in Canada.  Through Forest 2020, the Canadian Council of Forest Ministers will further enhance the long-term sustainability of the forests by promoting greater social and economic prosperity as well as improved conservation of the forest heritage, by supporting:

Increased wood fibre production through the establishment of plantations of fast growing, high-yield tree species, and intensified silviculture in previously harvested, or second growth, forest areas;

A level of forest ecosystem conservation that is scientifically and socially acceptable;

Greater community stability and self-sufficiency grounded in the wise use of all forest resources.

The establishment of fast growing high-yield plantations through Forest 2020 would allow Canada more flexibility in responding to the cumulative demands for forest land use and conservation, within its sustainable forest development framework. 

Research in Intensive Tree Farming Systems

Canada has scientific capability and a tradition of tree improvement through selection and breeding.  In Québec, the research network Réseau Ligniculture-Québec (RLQ) was launched in 2002 to coordinate, support and stimulate research, development, and technology transfer activities related to intensive tree farming in the province. The network is a partnership among universities, industries, and governmental agencies, including the Canadian Forest Service (Natural Resources Canada). It will focus on five research themes: genetic improvement of trees, fast growing tree physiology, plantation growth and productivity, protection of plantations from insects and diseases, soil fertility conservation, and the development of strategies for implementing fast growing plantations, with analyses of their environmental and socio-economical impacts.

RLQ is planning to implement over the next four years a major network of experimental plantations distributed in four regions of Southern Québec. Plantations will use mainly hybrid poplars and hybrid larches, with complementary species (under cover), such as fast growing spruces and high-value hardwoods. The regions chosen contain a relatively large number of abandoned farmlands, many of which would be ideal sites for tree farming.

Tree farming is part of the Triad, a strategy for sustainable forest management which proposes the allocation of about 4-5% of forest areas to intensive wood production. This allocation is expected to provide more wood than the areas allocated for conservation and extensive management would have provided, i.e., up to 25% of total wood production, according to some models.

The Prairie Farm Rehabilitation Administration (PFRA) Shelterbelt Centre in Saskatchewan has been breeding trees for prairie conditions, primarily for use in shelterbelts, and distributing them to farmers for over 100 years.  Some of their current work is on the use of trees for producing wood, to be used as a new source of income for farmers.  

The Canadian Forest Service (CFS) has a strong scientific research team, and one area of study currently expanding is that of climate change.  In addition to researching the sensitivity of Canadian forests to climate change, the CFS is determining and assessing the contribution of Canadian forests, including plantations, and their management to the carbon cycle. 
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