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Old Growth Review

• Most of the focus to date has been on Recommendation #6: “Until 
a new strategy is implemented, defer development in old forests 
where ecosystems are at a very high and near-term risk of 
irreversible biodiversity loss”

• This is being implemented
• However, the government has stated that it accepts all the other 

13 recommendations



Old Growth Review

• Recommendation #3

“Adopt a three-zone forest management framework to guide forest 
planning and decision-making”

• The three zones are termed: protected, converted and consistent
• These seem very similar to the TRIAD concept that has been 

around for at least 20 years



“Converted forests”

“Converted forests are those that we have already or intend to change from 
their natural state to intensive management areas as industrial timberlands. 
Although these lands do not provide all the same services as old and ancient 

primary forests, they can still provide a number of important ecosystem 
services in addition to timber, such as water, recreation, carbon 

sequestration, wildlife, tourism, etc.), especially since many are close to 
communities. Conversion areas may have multiple objectives compatible with 

industrial timber production”.



Do we already have plantations?

• According to the federal government, there are no plantations in 
Canada. This is because Canada purportedly practices ‘extensive 
forestry’, akin to the “consistent forests” category in the Old 
Growth Review

• The FAO now recognizes two categories of planted forests: 
plantations and ‘other planted forests’

• The evidence suggests that the argument that Canada has no 
plantations is not quite consistent with what is found on the 
ground



Do we already have plantations?

According to the FAO:

• ‘Plantations’ are planted forest which is intensively managed and meets 
all the following criteria at planting and stand maturity: one or two 
species, even age class, and regular spacing. Plantation forests are 
established for the production of timber, fibre, energy and non-wood 
forest products. Plantation forests mainly composed of introduced 
species represent a subcategory of plantation forests

• ‘Other planted forests’ are planted forest that does not meet the criteria 
of a plantation forest and may even resemble natural forests at stand 
maturity. Other planted forests may be established for purposes such as 
ecosystem restoration and the protection of soil and water



Hybrid Poplars, Vancouver Island



25-yr-old Douglas-fir, Vancouver Island



Spaced and pruned Lodgepole pine, Williams Lake



A few statistics (as of 2020)

• There are ca. 294 million ha of planted forests globally, 
representing 7% of the world’s forest area

• The area is increasing: it has risen from 171 million ha in 1990 to 
294 million ha today

• North America reported having 46 million ha of planted forests in 
2020, but the rate of establishment is declining, mainly because of 
trends in the USA

• In North America, 14.1 million ha were classified as plantations, 
and 31.7 million ha as ‘other planted forest’



Source: FAO Forest Resource Assessment 2020



A few more statistics (as of 2020)

• About half the countries (86) that reported having plantation 
forests indicated that they did not involve introduced species

• Plantation forests comprising introduced species cover 49.7 million 
ha globally, 1.4% of the total forest area. A significant proportion is 
in Asia (20.9 million ha) and South America (17.8 million ha)

• Only 4% of the plantations in North America (268 000 ha) are 
comprised of introduced species



A common view of plantations

• Monocultures
• Single age
• Exotic species
• Excessive fertilizer use 
• Excessive use of herbicides and pesticides
• Industrial (therefore bad)
• Involve loss of biodiversity
• Involve serious socio-economic effects
• Adversely affect water dynamics
• Genetically modified trees



Kaingaroa Forest, New Zealand



Slash pine (Pinus elliottii)
Hluhluwe, KwaZulu-Natal, South Africa



Planted Eucalyptus pellita (foreground) and Acacia mangium
(background), Sarawak, Malaysia



14 yr-old Shining Gum (Eucalyptus nitens), Victoria, Australia



Purpose of plantations

• The concerns about plantations often stem from a belief that 
they are solely about the production of industrial roundwood

• Some plantations have shown phenomenal growth rates, 
especially when well-managed

• However, many plantations are established for other reasons, 
such as environmental remediation, watershed protection, 
and biodiversity enhancement



Eucalyptus grandis, 110 m3/ha/yr, Costa 
Rica

Eucalyptus ovata, 100 m3/ha/yr, 
New Zealand



3.5 year old Pinus patula x caribaea, Queensland, Australia



30-month old Eucalyptus urophylla x grandis, Hainan, China
(DBH: 12 cm; Height 15 m)



Planted Casuarina, Egypt



Corsican pine (Pinus nigra) planted in Scotland to stabilize coastal sand dunes



Afforestation in Wengniute Banner, Inner Mongolia, China



Larix gmelinii, Hebei, China: planted to halt desertification



WWF Forest Forward program

Since 2007, there has been recognition of the importance of plantations, 
encapsulated in the New Generation Plantations program



WWF New Generation Plantations program

There are four overarching principles:

• maintain ecosystem integrity
• protect and enhance high conservation values
• effective stakeholder engagement
• economic growth and employment



Plantations are here to stay

• Planted forests, whatever their nature, and here to stay
• However, there are many different approaches, ranging 

from maximizing timber productivity at the cost of all 
other values, to maximizing other values, such as 
biodiversity

• In many instances, plantations are being established as 
part of environmental remediation programs, paid for 
through carbon funding



Black walnut and black locust plantation, in New York, managed as silvopasture



Plantations are here to stay

An example of a problem:
• New Zealand has a well-known wine industry, that is increasingly 

producing organic wines
• Vines are supported by wooden posts, but these are made from 

plantation pine (radiata pine) and treated with the carcinogenic 
Chromate Copper Arsenic (CCA). This is not accepted in organic 
vineyards. All CCA-treated wood must be disposed of in landfills. In 
the Marlborough region alone, an estimated 15-18 million posts 
are in use, with ca. 600,000 replaced annually

• The result: development of a brand new $1 billion hardwood 
industry project that will grow durable Eucalyptus on land too dry 
for vines. The aim is to supply all demand by 2050.



Khaya senegalensis trial, Queensland, Australia



An unexpected problem: possum damage to Khaya senegalensis



Health

• Trees, like every other organism, are subject to ill-
health. We know a lot about different causes of ill-
health, but are still discovering how little we actually 
know. 

• As new situations are created, new problems also tend 
to emerge

• The health of ecosystems can also be considered, 
although different criteria are used



Scale of the problem

• In the USA, more trees are killed annually by tree 
epidemics (“treedemics”) than by fire

• Treedemics can be devastating, as with chestnut blight 
in the USA, Dutch elm disease in the UK, and emerald 
ash borer in the USA and eastern Canada



The UK

• About 20 tree epidemics have arrived in the UK since the 1960s, 
and about 40 have been identified is highly likely to occur

• Many are introduced accidentally, especially in potted plants
• Many nursery trees are moved around – in Europe, plants may 

start in the Netherlands, be moved to Italy, where growth is faster, 
and then be shipped to the UK, often through a country such as 
Germany

• This is important in the UK, where the value of tree imports has 
increased from Can$ 10 million in 1992 to Can$ 161 million 2021

• With tree planting pledges the numbers are expected to increase 
as the UK has few tree nurseries 



Phytophthora ramorum

• Cause of ‘sudden oak death’
• Known as a water mould
• Major cause of mortality in live-oak and tan oak in California and 

Oregon since 1995
• Affects more than 150 species of plants
• Found in the UK since 2002, affecting Rhododendron and 

woodland trees
• Since 2009, a genetically different form (to the one in California) 

has been affecting plantations of Japanese Larch (Larix kaempferi), 
causing extensive mortality. Sweet chestnut (Castanea sativa) is 
also killed by it. Sycamore and beech trees susceptible, but may 
recover when larch and chestnut are removed. European and 
hybrid larch are also hosts.

• Douglas-fir, Grand Fir, Noble Fir and Western Hemlock can be 
infected when growing near an infected larch. Has also been 
identified in Sitka Spruce in the UK.



Larch plantation in the UK affected by Phytophthora ramorum. Statutory Plant Health 
Notices require that any symptomatic tree be felled, plus any larch within a 250 m buffer 

zone



Phytophthora ramorum

• Not entirely clear how it spreads, although it tends to occur in 
clusters, indicating that inoculum pressure may be related to 
adjacency

• In the UK, in 2015, clusters of infected sweet chestnut ere 
identified in southwest England, with no other infected plants 
nearby. Suggests that long-distance transport by moist air streams 
may be possible.

• Can also be transferred on felling equipment, in mud, on shoes, on 
car, atv and bicycle tires 

• Nothofagus obliqua is as sensitive as sweet chestnut, but much 
less common (although there are some experimental plantations in 
the UK).



Ash in the UK

• European Ash (Fraxinus excelsior) is affected by Hymenoscyphus
fraxineus. Restrictions on imports were tightened in 2012, but still 
occur

• There are currently about 150 million ash trees in the UK, and 90 –
99% of infected trees are expected to die

• The estimated costs of the removal of dead trees from hazardous 
locations is estimated at more than Can$ 26 billion

• Black Ash (F. nigra) and the Green Ash (F. pennsylvanica) are 
susceptible, whereas White Ash (F. americana) is relatively 
resistant.



Ash dieback on the South Downs, England

© Copyright Andrew Diack and licensed for reuse under this Creative Commons Licence.

https://www.geograph.org.uk/profile/88005
https://www.geograph.org.uk/reuse.php?id=6522883
http://creativecommons.org/licenses/by-sa/2.0/


Dealing with pathogens

• Breeding and selection of insect and disease resistant 
species and hybrids, and enhancing this through 
vegetative propagation

• Biological control
• DNA-based tools for disease identification, detection 

and monitoring
• Growing availability of genomes of trees and their pests 

and pathogens



Dealing with pathogens

• Experience with Eucalyptus shows that early plantations 
were relatively free of diseases and pests

• The incidence of damage has grown over time: Native 
species may acquire the capacity to infect/infest, or 
pests and diseases may be accidentally introduced 

• One of the most common responses is to create hybrids 
with disease- or insect-resistant species 



7.5 year-old Corymbia hybrid trial, Queensland, Australia



Cryphonectria canker

• Caused by various species of Chrysoporthe
• Became a problem in Brazil in the 1970s, but some 

trees in progeny trials appeared to be resistant
• The resistant trees were natural hybrids of Eucalyptus 

grandis and Eucalyptus urophylla
• Use of these hybrids is now standard in most advanced 

Eucalyptus plantations



Breeding and selection

• Breeding and selection of improved genotypes has 
been central to plantation forestry, whether it be for 
eucalypts, radiata pine, Sitka spruce of Douglas-fir

• The grandis x urophylla hybrid continues to offer 
potential, and is now being combined with other 
Eucalyptus plantation species, including nitens, 
globulus, and camaldulensis

• With a huge range of species to choose from, 
unexplored species such as E. benthamii, E. 
longirostrata, E. brassiana and E. pelita are being 
examined



Disease identification

• Forest pathologists have not got a great track record, 
especially with the diseases of Eucalyptus

• DNA-based tools are now revealing how wrong some 
early identifications were

• An example if Cryphonectria canker, previously thought 
to be caused by Cryphonectria cubensis

• The disease is actually caused by numerous species of 
the new genus Chrysoporthe. Treatment of each may be 
different, as may strategies for breeding disease-
resistant trees

• DNA-based tools are also revealing the misclassification 
of some insects, such as Gonipterus scutellatus, now 
known to be a suite of cryptic species



DNA-based tools are also revealing the misclassification of some insects, such as 
the leaf- and shoot-feeding weevil Gonipterus scutellatus, now known to be a 

suite of cryptic species



Movement and establishment of pests and 
pathogens

• DNA-based population genetic tools such as 
microsatellite markers are helping track the global 
movement of pathogens

• The cause of Mycosphaerella leaf blotch, Teratosphaeria
nubilosa originated in Australia and moved from there 
to South Africa

• It then spread from South Africa to other parts of 
Africa, Spain and Portugal

• It has now appeared in Uruguay and Brazil, where it 
came from Spain or Portugal



Mycosphaerella leaf blotch



Movement and establishment of pests and 
pathogens

• A particular concern is the number of potential pests and 
pathogens that have not been described

• For example, gall-forming Hymenoptera are an important 
pest of Eucalyptus. However, only about 8000 of the 
estimated 44,000 of Australian Hyemenoptera have been 
described

• No hymenopteran gall-formers are important in 
Australian eucalypt plantations, but 13 Australian species 
have been identified as problems in eucalypt plantations 
elsewhere. An example is Leptocybe invasa



Donald Owen, California Department of Forestry and 
Fire Protection, Bugwood.org

Damage caused by Leptocybe invasa

https://www.forestryimages.org/browse/detail.cfm?imgnum=5495034#collapseseven


Movement and establishment of pests and 
pathogens

• The red turpentine beetle (Dendroctonus valens) is a 
secondary pest of pines in its native range (North and 
Central America)

• It reached China in the early 1980s, spreading rapidly 
from Shanxi Province to four adjacent provinces

• It has infested 500,000 ha of pine forest, causing 
extensive mortality in Pinus tabuliformis

• Potential causes include more aggressive attack 
behaviour, high dispersal capability, an abundance of 
naive hosts, lack of predators and pathogens, positive 
interactions with native bark beetles, new fungal 
associates and favourable climate patterns



Joseph Berger, Bugwood.org

Red turpentine beetle (Dendroctonus valens)

https://www.forestryimages.org/browse/detail.cfm?imgnum=2102021#collapseseven


Movement and establishment of pests and 
pathogens

There are a massive number of poorly understood insects 
and diseases that have either shown or have the potential 
to become serious invasive pathogens. Examples include:
• The European spruce bud blight pathogen, Gemmamyces

piceae, now found in Alaska on Sitka spruce
• Hungarian spruce bud scale, Physokermes inopinatus, 

first described in Hungary in 1973, but has spread to 
several European countries

• Siberian silk worm (Dendrolimus sibiricus) has spread to 
European Russia, Korea and Mongolia

• Sakhalin fir bark beetle (Polygraphus proximus), a 
secondary pest in its native range, but a primary 
pathogen in its invasive range (Siberia, European Russia)



Biological control

• One of the earliest examples of biological control in 
forestry is the use of Anaphes nitens to control 
Gonipterus scutellatus in South Africa

• Insect parasitoids have been widely used to control a 
range of different insect pests

• Biological control has not worked for eucalypt diseases, 
but Phlebiopsis gigantea is applied to cut pine stumps 
in Europe to control annosum root rot (caused by 
Heterobasidion sp.)

• The use of endophytes in trees to increase their 
resistance has attracted attention but is still in its 
infancy



Phlebiopsis gigantea

Urmas Ojango



Genomes and genomics

• Eucalyptus grandis has been sequenced to near 
complete reference quality, and the sequencing of 
some other species is quite advanced

• The genes that confer resistance to pests and 
pathogens are being identified

• Defence mechanisms that enable trees to defend 
themselves over long time periods, when pathogens 
evolve much more quickly, are being studied

• The genomes of pathogens (e.g. Teratosphaeria
nubilosa, Ceratocystis fimbriata several species of 
Botryosphaeriaceae) have been sequenced, as has the 
genome of the insect pest Leptocybe invasa



Genomes and genomics

• Genomics may also help explain why some Eucalyptus
clones known to be resistant to the causal agent of 
Coniothyrium canker have lost this resistance over time

• It may also help explain how seemingly host-specific 
native pathogens may start infecting introduced 
eucalypts

• It may also help explain the host-shift of host-specific 
Eucalyptus pathogens to native species, such as has 
been recorded for Quambalaria eucalypti in Uruguay, 
where it is infecting native Myrtaceae



Genomes and genomics

• While work has been done with eucalypts and a few of 
their pathogens, it genomic studies of other species and 
their pathogens is still at a very early stage 

• Genomics are being used to study some pathogens, 
such as the ascomycete fungus, Dothistroma
septosporum

• This has revealed likely patterns of introduction to 
different parts of the world, with a possible origin in the 
Himalayas



Transgenic trees

• An embargo exists on their deployment in many parts 
of the world

• Permission granted to use them in Brazil and the USA, 
and they are believed to be in use in China and possibly 
elsewhere

• One species has been specifically engineered for 
pathogen resistance: American chestnut, using a gene 
derived from wheat. In 2021, the Sierra Club approved 
its use, and in 2022, the FSC started looking at 
transgenic trees, but there is still substantial and 
widespread resistance



Ecosystem health

• This is much more difficult to assess the individual tree 
health.

• It is heavily dependent on the societal aspirations 
driving the assessment

• Plantations are often considered as ‘unhealthy’ 
ecosystems on the grounds of their limited biodiversity 
and environmental issues such as water quality



Patula pine, Sabie, South Africa



Herbicide application may have limited social license



Most concerns are about ecological impacts and effects on humans



Ecosystem health

Ecosystem concerns have resulted in significant changes 
to plantation practices in Europe and elsewhere, including
• Greater mixes of species
• Changes in silviculture, including stocking density, 

timing of thinning, timing of style of final harvest
• Reduced use of fertilizers, pesticides and herbicides (or 

none at all, as in Switzerland)
• Water protection
• Landscape considerations, such as connectivity
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Ecosystem health

This brings us back to the Old Growth Review and 
recommendation #2

“Declare the conservation and management of ecosystem health and 
biodiversity of British Columbia’s forests as an overarching priority and enact 
legislation that legally establishes this priority for all sectors”. 

The authors argue that this means a shift from a timber-
based focus with ecological health as a constraint to an 
ecologically-based focus with timber as one of many 
benefits 



Ecosystem health

• Healthy ecosystems are often equated with resilience, 
especially in relation to the impacts of climate change

• Healthy ecosystems are considered to have greater 
diversity, a critical factor in determining resilience

• In some situations, plantations could actually help 
ecosystem resilience, for example by using broadleaf 
plantations as landscape-scale fire breaks



Birch plantation, Finland



Plantations in British Columbia

• There is a place for plantations in BC
• They need to be planned as part of a landscape that 

contains the two other types of forest
• We seriously lack the silvicultural expertise to make the 

most of the opportunities presented by plantations
• Primary forest should not be felled and replaced with 

plantations – there is enough cleared land and 
secondary forests

• Clear objectives need to be set so that plantations can 
be managed to produce the expected services
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