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Pinus b E#Mdor| System: Terrestrial
Kingdom Phylum Class Order Family
Plantae Coniferophyta Pinopsida Pinales Pinaceae
Common name Scots pine (P. sylvestris) (English, New Zealand), Monterrey pine (P. radiata)

(English, Chile), remarkable pine (P. radiata (English), wilding pines (English,
New Zealand), Ponderosa pine (P. ponderosa) (English, New Zealand), Austrian
pine (P. nigra ssp. nigra) (English, New Zealand), lodgepole pine (P. contorta)
(English, New Zealand), contorta (P. contorta) (English, New Zealand), bishop
pine (P. muricata) (English, New Zealand), big cone pine (P. coulteri) (English,
New Zealand), maritime pine (P. pinaster) (English, New Zealand), radiata pine
(P. radiata) (English, New Zealand)

Synonym
Similar species

Summary Pinus spp.(pines) are considered to be the most ecologically and economically
significant tree genus in the world, distinguished from other conifers in their
role as an aggressive post-disturbance coloniser. The natural range for pines is
in the northern hemisphere, but they have been cultivated in many parts of
the world, forming the foundation of exotic forestry enterprises in many
southern hemisphere countries. In many of these areas, pines have invaded
the adjacent natural vegetation, and they are now amongst the most
widespread and damaging invasive alien trees in the world.

@é:
.' view this species on IUCN Red List
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Species Description

The genus Pinus is composed of a total of 111 species (Richardson, 1998). They are characterised by
monopodial growth and large size. The largest species, P. lambertiana reaches over 75m in height and more
than 5m in girth. Many Mexican pines grow in mountain areas with annual rainfalls of 1200-2000mm, but usually
reach heights of only 20-50m. Pines can be shorter in stature in more extreme habitats. Form and morphology
of the pine cone is highly variable. The greatest length occurs in P. lambertiana - up to 50cm. P. coulteri has
cones which are 20-35cm diameter and weigh up to 2.3kg. About a third of pine species bear cones which are
less than 5cm long. Generally, species associated with stressful environments have smaller cones. All pines
possess pine needles, although there is wide variation in the size and form of display. Needles are arranged in
bundles (fascicles or needle clusters) with the number of needles per fascicle being species-specific. Most pine
species have two, three or five needles per fascicle. The longest needles are up to 45cm, in P. palustris. At the
other extreme are species with needles which are 2-8cm. Needle longevity is strongly correlated with habitat
water and nutrient relations, and/or stress. Tropical pines keep needles for no more than 2-3 years, whereas
temperate forest pines keep needles for 4-6 years (Richardson, 1998).

The key features of pines which have been implicated in facilitating pine invasions, particularly in the southern
hemisphere, include: low seed-wing loading, small seed mass, short juvenile period, high degree of serotiny
(requiring heat from fire to release seed), low fire tolerance, short intervals between large seed crops,
intermediate disturbance frequency, high latitudes, long residence times and a high degree of planting by
humans (Higgins and Richardson, 1998).
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Notes

The following species are considered to be invasive: P. banksiana (New Zealand), P. canariensis (Australia,
South Africa), P. caribaea (Australia, New Caledonia), P. contorta (New Zealand), P. elliottii (South Africa,
Argentina, Australia), P. halepensis (Australia, New Zealand, South Africa), P. jeffreyi (Australia), P. mugo (New
Zealand), P. muricata (New Zealand), P. nigra (Australia, New Zealand), P. patula (Madagascar, Malawi, New
Zealand, South Africa), P. pinaster (Australia, Chile, New Zealand, South Africa, Uruguay), P. pinea (Australia,
South Africa), P. ponderosa (Argentina, Australia, Chile, New Zealand), P. radiata (Australia, Chile, New Zealand,
South Africa), P. roxburghii (South Africa), P. strobus (New Zealand), P. sylvestris (New Zealand) and P. taeda
(Argentina, Brazil, New Zealand, South Africa). Eight of these are currently widely planted in the southern
hemisphere (Richardson, 1998).

Pines require the presence of mycorrhizal symbionts in the soil for growth. Barriers to the invasion of pines
through the absence of these symbionts in the southern hemisphere have largely been overcome by the
introduction of the appropriate fungi (Richardson and Rejmanek, 2004).

Lifecycle Stages

Many pine species are long-lived. P. longaeva, for example, has reached documented ages of nearly 5000 years
(Currey, 1968; in Richardson, 1998). Pines become reproductive at approximately five years of age (Richardson
and Bond, 1991; in Bustamante and Simonetti, 2005). P. contorta and P. mugo produce viable seed at eight
years in New Zealand, P. radiata and P. pinaster at ten years, P. sylvestris and P. muricata at twelve years, and
P. nigra and P. ponderosa at thirteen years (DOC, 2005). The rotation period of a pine plantation is about 25
years (Lara and Veblen, 1993; in Bustamante and Simonetti, 2005).

Uses

Pines are a valuable source of timber, pulp, nuts and resin. They feature in ancient myths and rituals, have
influenced human history, and have been celebrated in the visual arts, prose, poetry and music. Pines have
been widely used and planted by humans in the Mediterranean basin since prehistoric times, influencing the
distribution of P. brutia, P. halepensis, P. pinaster and P. pinea (Richardson, 1998).

Large scale planting of pines started in the second half of the 19th century in Europe, although sustained large-
scale forestry only became widespread in the early 20th century, and expanded to other parts of the world in
the second half of the 20th century (Richardson and Petit, 2005). Pines were first introduced to the southern
hemisphere in the 17th century, although it was not until the 1880s that large scale commercial forestry began.
They have also been used for erosion control, as windbreaks and as ornamentals (Richardson, 1998). The main
pine species planted in the tropics are P. caribaea, P. elliottii, P. kesiya, P. oocarpa, P. patula, P. pinaster, P.
radiata and P. taeda. Several other Central American and Mexican pine species are also increasing in
importance (Richardson, 1998a). The main reasons for the use of pines include their simple structural design,
with straight trunks and an almost geometrical branching habitat that makes them ideal for timber production.
They also grow faster than many other species, and are easier to manage in plantations (Richardson and Petit,
2005).
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Habitat Description

Pines are found in a remarkably wide range of environments, from near the Arctic to the tropics. Some pine
species form virtually monospecific forests over very large areas, while others form mixed forests with other
conifers and broadleaved trees, or form savannas with open woodlands. The ranges of temperate pine species
are generally much smaller than those of higher latitudes. In temperate regions, and even more so in the
tropics, pines are usually associated with acidic, nutrient-poor soils. Pines have an ability to spread into more
productive sites both within and outside of their natural ranges, following disturbances which reduce the
competitive superiority of vigorous angiosperms. Fire is the driving force of succession in nearly all pine habitats
(Richardson, 1998).

A temperate climate is favourable for growth outside of its natural range, with rainfall being one of the more
important factors influencing growth rates. In its introduced range, P. radiata, for example, will grow on sand,
and tolerate salt spray and several degrees of frost, hence it can flourish from coastal areas to high altitudes. It
requires only 600mm of rain per year. The more favourable plant communities for the establishment of pine
seedlings in New Zealand includes bare ground, grassland, and herbland, with shrubland less favourable and
forest unfavourable. Some species may establish in openings in regenerating forest (DOC, 2005).

Reproduction

Pines have a mating system which favours genetic recombination and the creation of genetic variation (Ledig,
1998; in Richardson and Rejmanek, 2004). The seeds and pollen of pines are exceptionally well dispersed and
isolated pioneers can give rise to colonies by selfing (Richardson, 1998). Pines are able to produce thousands of
seeds by 8 to 13 years of age, which can disperse over 10km in favourable conditions (DOC, 2005). Seed will
remain viable in the soil for about three years, although it can remain viable in cones for much longer (DOC,
2005).

Characters such as small seed mass (<50mg), a short juvenile period (<10 years), and short intervals between
large seed crops (one to four years) were found to consistently separate invasive pines from non-invasive pine
species (Rejmanek and Richardson, 1996; in Richardson and Petit, 2005). Many rare conifer species exhibit
opposite characters. The invasion of conifers with seed mass <5 mg (eg. P. banksiana) is mostly limited to wet
and preferably mineral substrates. Vertebrate dispersal is responsible for the spread of pines with otherwise
non-invasive characters (eg. P. pinea, P. strobus) (Rejmanek and Richardson, undated; DOC, 2005).
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General Impacts

At least 19 Pinus species can be considered invasive (Richardson, 1998a). The main impacts of invasive pines
result from the increased abundance of trees in habitats where they were previously absent or less common
(Richardson, 1998). Many pine species are superb colonisers, with a wide range of adaptations that enable them
to become invaders (Hughes and Styles, 1989; Fagg and Stewart, 1994; Richardson et al., 1994; Richardson,
1998; in Richardson, 1998a). Large areas can be quickly colonised by wilding pines as a result of one significant
dispersal event, such as strong winds whilst trees are coning (DOC, 2005). Global change, with rapidly changing
climate patterns, altered disturbance and nutrient regimes, and increased fragmentation are likely to favour
further expansion of pine invasions worldwide (Richardson and Rejmanek, 2004). Most invasions are currently in
grassland and shrubland, with forests and woodlands generally only invaded following considerable disturbance.
Increasing human disturbance in forests and woodlands is likely to leave these habitats more vulnerable to
invasions by pines as well as other species (Richardson and Rejmanek, 2004). The range and density of pines
has also increased in some areas within their native range (Richardson, 1998).

Invasive pines can cause major impacts to catchment hydrology by reducing water flows, which has effects both
for the aquatic biota, and on water supplies for human populations. Changes to fire regimes occur in the fynbos
ecosystem of South Africa, resulting in the transformation from grassland/shrubland to pine forest (Richardson,
1998). The invasive spread of pines is closely linked to fire and their adaptations to new fire regimes. Some
introduced pine species can exploit the environmental conditions caused by wildfires. These pines are fire-
resilient species with small seeds, low seed-wing loadings, short juvenile periods, moderate to high degrees of
serotiny (requiring heat from fire to release seeds) and relatively poor fire tolerance as adults (Richardson,
1998). There is often little competition from native plants during the invasion window (Johnstone, 1986; in
Richardson, 1998). Pine forest habitats generally offer less benefits to native wildlife than native vegetation, and
contribute to an overall reduction in native biodiversity in many of the areas it has invaded (DOC, 2005;
Richardson, 1998; Richardson, 1998a; Bustamante and Simonetti, 2005). Dense stands of pines in exotic
environments can also cause changes in nutrient cycling and soil composition (Richardson, 1998). Invasive
pines can have impacts on humans, by causing reductions in water supplies, affecting recreation, and altering
the character of landscapes (DOC, 2005). \r\n

Click here for information about Potential future impacts of Pinus spp.

Management Info

Management of pine invasions requires the integration of a range of strategies, from selecting appropriate
species for afforestation to the manipulation of environment features to impede invasion (Richardson, 1998).
One of the most important management issues is the restoration or rehabilitation of infestation sites once
wilding pines have been removed. Options include sowing seed of native shrub species, or to interplant
infestations with native tree species, then removing the pines once the natives are well established (DOC,
2005).

\r\nThe most appropriate method for controlling wilding pines will depend upon factors such as the extent of the
infestation, the density of trees, size and age of trees, species present, access to site, native vegetation within
site, and the skills and resources available (DOC, 2005).

Please see management options for detailed information on management options.

Pathway

Pine trees were planted for erosion control in South Africa and New Zealand (Richardson, 1998).Pine trees form
the basis of exotic forestry enterprises in many countries, especially in the southern hemisphere (Richardson,
1998).Pine trees were introduced to some areas for ornamental purposes (Bustamante and Simonetti, 2005).

Principal source: Richardson, D.M. (Ed.). 1998. Ecology and biogeography of Pinus.
Department of Conservation, New Zealand., 2005. South Island Wilding Conifer Strategy.

Compiler: IUCN/SSC Invasive Species Specialist Group (ISSG) with support from the Terrestrial and Freshwater
Biodiversity Information System (TFBIS) Programme (Copyright statement)
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Review: Expert review underway: Dr B. W. van Wilgen. CSIR Natural Resources and the Environment
Stellenbosch South Africa

Pubblication date: 2006-03-13

ALIEN RANGE

[5] ARGENTINA [13] AUSTRALIA

[1] BERMUDA [1] BRAZIL

[2] CANADA [3] CHILE

[1] CHINA [3]1 FRANCE

[1] GIBRALTAR [1] ITALY

[1] LAKE MICHIGAN [1] MADAGASCAR

[1] MALAWI [1] NEW CALEDONIA

[2] NEW ZEALAND [1] SAINT HELENA

[5] SOUTH AFRICA [1] UNITED KINGDOM

[2] UNITED STATES [1] URUGUAY

Red List assessed species 30: CR = 4; EN =7; VU = 12; NT = 2; LC = 5;
Africallagma cuneistigma VU Amphilius natalensis LC
Anthocephala floriceps VU Bomarea glaucescens NT
Bomarea lanata VU Centropogon brachysiphoniatus CR
Chlorolestes draconicus LC Didunculus strigirostris EN
Euastacus bindal CR Gastrotheca pseustes EN
Gymnomyza samoensis EN Harpyhaliaetus coronatus EN
Hirundo atrocaerulea VU Lestinogomphus angustus LC
Melanophryniscus langonei CR Nothura minor VU
Notogomphus zernyi LC Proischnura polychromatica CR
Pseudagrion makabusiense LC Pseudagrion vumbaense VU
Ropalopus insubricus NT Sminthopsis butleri VU
Sporophila cinnamomea VU Sporophila palustris EN
Syncordulia gracilis VU Syncordulia venator VU
Taoniscus nanus VU Telmatobius laticeps EN
Telmatobius pisanoi EN Zaratornis stresemanni VU
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