
 

Appendix 1.  Some timbers used by Kings 
Fourth Generation Woodworking Co.  
By kind permission of Kings Fourth Generation Woodworking Co., Broadway, P.O. Box 194, 
Carterton, New Zealand, telephone +64-6-379 8812, fax +64-6-379 8919, email 
timbertops@generation-4.co.nz, web  www.generation-4.co.nz/timber.html   

 

 

 

 

 

 

 

 

 

 

New Zealand Native Timbers

NZ Plantation Timbers

Imported Timbers

Click on the samples to see a larger view and/or further details 

“These images are true representatives of each species. Grains and colours 
can vary considerably.”  

 
 
  

New Zealand Native Timbers 

 
Kahikatea  

 
Matai  

 
NZ Heart Kauri  

 
NZ Kauri Pale 

        

 
NZ Red Beech * 

 
Rewarewa  

 
Rimu Heart 

 
Rimu Pale 

        

 
Rimu Recycled 

 
Southland Beech * 

 
Tawa  

 
Totara  

* The only sustainably grown New Zealand native species 

         

  70

http://www.generation-4.co.nz/company.html
http://www.generation-4.co.nz/technical.html
http://www.generation-4.co.nz/showcase.html
http://www.generation-4.co.nz/agents.html
http://www.generation-4.co.nz/enquiries.html
http://www.generation-4.co.nz/competition.html
http://www.generation-4.co.nz/index.html
javascript:;
http://www.generation-4.co.nz/specs/matai.html
http://www.generation-4.co.nz/specs/kauri.html
javascript:;
javascript:;
http://www.generation-4.co.nz/specs/rewarewa.html
http://www.generation-4.co.nz/specs/rimu_heart.html
javascript:;
javascript:;
http://www.generation-4.co.nz/specs/southland_beech.html
http://www.generation-4.co.nz/specs/nztawaspec.html
javascript:;
mailto:timbertops@generation-4.co.nz
http://www.generation-4.co.nz/timber.html
http://www.generation-4.co.nz/timber.html#native
http://www.generation-4.co.nz/timber.html#plantation
http://www.generation-4.co.nz/timber.html#imported


 

 
Black Totara 

      

        

NZ Plantation Timbers 

 
Lawson Cypress 

 
Macrocarpa 

 
NZ Ash 

 
NZ Blackwood 

        

 
NZ Elm 

 
NZ Saligna 

 
Radiata Pine 

 
Silver Wattle 

        

Imported Timbers 

 
African Wenge 

 
African Bubinga 

 
African Padauk 

 
African Anegre 

        

 
Aust Blackwood  

 
Aust Jarrah  

 
Aust Silky Oak 

 

        

 
Burmese Teak 

 
Euro Beech 

 
Fiji Kauri 

 
Fiji Salu Salu 
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Fiji Yaka  

 
Hondouras Sapele 

Mahogany 

 
Victorian Ash (Aust)  

 
USA Ash 

        

 
USA Cherry 

 
USA Maple 

 
USA Oak 

 
USA Black Walnut 
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Appendix 2.  IUFRO Breeding theory and 
progeny testing: Eucalyptus and Acacia 
breeding programs in some Asian countries 
Chris Harwood, Ensis, Private Bag 12, Hobart 7001, Australia. 

Downloaded from http://iufro.uncronopio.org/node/6  

At the IUFRO Conference “Eucalyptus in a Changing World” in Aveiro, Portugal, in October 
2004, I was struck by a remark made in one of the sessions to the effect that little work on 
eucalypt breeding seems to be going on in Asian countries. While some of the work is under-
reported in the international literature, many Asian countries in fact have well-advanced 
programs of domestication and genetic improvement for eucalypt species and other tree 
genera of Australian origin. 

Australian tree genera are very prominent in tropical and subtropical plantation forestry (Evans 
and Turnbull 2004). In addition to their use in formal plantations, eucalypts and other 
Australian species are planted widely in rows or as individual trees on farms, around 
homesteads, and along canals and roadsides throughout much of the warmer regions of the 
world. Plantations of Acacia species of Australian origin are estimated to occupy about 2 M 
hectares, and continue to expand rapidly (Midgley and Turnbull 2003). Planting of Australian 
species as exotics began in the late 18th century, and has continued at an accelerating rate, 
despite some controversies over issues such as weediness, water use, social impacts and 
land ownership. 

Commencing in the 1960s, with the support of FAO and IUFRO, international species and 
provenance trials based largely on seed collections made by CSIRO’s Australian Tree Seed 
centre were established in many countries. The most productive species and provenances of 
Eucalyptus and Acacia, and other Australian genera prominent in tropical plantation forestry 
such as Casuarina, Grevillea and Melaleuca were identified. Important new plantation species 
such as A. crassicarpa were “discovered” and domesticated in this process. Over the past 
twenty years, A. crassicarpa has gone from a virtually unknown tree in the wilds of north 
Queensland and New Guinea to a major commercial plantation species for pulp and paper in 
Southeast Asia (Midgley and Turnbull 2003). China, Indonesia, Thailand and Vietnam all now 
have well-established progeny testing programs and seed orchards for this species. 

Inbreeding and negative selection, often from a sub-optimal initial introduction, have caused 
severe genetic deterioration in many unmanaged land races of key Australian tree species, 
with resulting declines in the productivity of plantations based on informally collected seed 
(Harwood et al. 2004). Over the 1980s and 1990s, strong efforts were made to establish in-
country mass-production of genetically improved planting stock based on superior 
provenances of key species, through seed orchards and clonal programs. Government 
research agencies and some private companies in many Asian countries now have well-
established breeding populations based on appropriate provenances of their key species, and 
seed orchards and clonal programs delivering large quantities of improved planting stock, 
resulting in substantial gains in plantation productivity. A recent meeting in Bangkok, Thailand, 
sponsored by the Australian Centre for International Agricultural Research (ACIAR) and 
attended by lead scientists from national agencies charged with forest genetic research, 
documented the domestication status of Australian species in Asian countries. This 
information is summarised in Table 1 below. 

Eucalyptus and Acacia breeding programs in some Asian countries. 

It can be seen that countries such as China, India, Indonesia, Thailand and Vietnam are well-
advanced in overall domestication of Australian species.  Forest plantation companies have 
now established sophisticated tree improvement programs to support large scale industrial 
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plantings – Acacia mangium, A. crassicarpa and E. pellita in Indonesia and the programs to 
develop hybrid eucalypt clones in China are good examples. Genetically improved planting 
stock (relative to the best wild introductions) comprises a rapidly growing percentage of new 
plantations.  In southern India, for example, seedling seed orchards established in the mid 
1990s (Varghese et al. 2000) already provide about 20 kg of improved E. camaldulensis and 
E. tereticornis seed per year, sufficient to establish more than 2,000 ha of plantations.  The 
breeding populations of these species established in southern India have also yielded a new 
series of highly productive clones for clonal forestry, and form a genetic base for hybrid 
breeding. Growth of the orchard seed in genetic gain trials is superior to that of local 
commercial seed sources (Mohan Varghese, pers. comm. 2004). 

 

In China, which now has over 1.5 M hectares of eucalypt plantations, new plantings are 
delivering yields of around 20 m3 ha-1 year-1, almost three times that achieved with 
previously-used species and silviculture (Van Bueren 2004). The development of high-yielding 
trees has been at least partly responsible for the rapid expansion in planting area, and it was 
concluded that the eucalypt research and development supported by ACIAR and implemented 
by Chinese research institutes in partnership with Australian forest research agencies has 
almost certainly made a considerable contribution to improving the living standards of rural 
people in southern China. In Vietnam, the establishment of over 130,000 hectares of highly 
productive clonal plantations of the acacia hybrid A. mangium  x auriculiformis is an 
outstanding achievement, considering that research on tropical acacias commenced in that 
country only in the late 1980s (Le Dinh Kha 2001; van Bueren 2005, in press). 
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Appendix 3.  Lists of arbuscular mycorrhizal 
plants suitable for windbreaks around 
truffières and unsuitable ectomycorrhizal 
plants.   
There are several web sites that have lists of the types of mycorrhizas that are formed by 
various species of plants.  Some good ones are: 

www.ffp.csiro.au/research/mycorrhiza/ozplants.html#define  

www.horticulturalalliance.com/Plant_Species_and_Type_of_Mycorrhizae.asp  

www.mycorrhiza.org/EXPERTflat.PDF  

www.nifg.org.uk/ecto.htm#Which%20trees  

www.tandjenterprises.com/BioVam_Plant_List.htm  

Table 1 is a short list of a few plants that form arbuscular mycorrhizas (AM or VAM) that can 
be grown near to a truffière.  Incidentally with the exception of native beeches, manuka and 
kanaka almost all New Zealand natives form AM mycorrhizas.  Table 2 is a list of some of the 
trees that form ectomycorrhizas.  These harbour fungi that can compete with truffle fungi.  
Truffières should not be planted close to these and these trees should not be included in living 
windbreaks adjacent to a truffière.  Compilation © Truffles & Mushrooms Consulting Ltd, 2006. 

 

 

Table 1.  Some arbuscular mycorrhizal plant species 

 
Common name   Botanical name Plant family 
   
Akeake Dodonaea viscosa Sapindaceae, 
Akiraho Olearia paniculata Asteraceae 
Almond Prunus dulcis Rosaceae 
Apple Malus  Rosaceae 
Apricot Prunus armeniaca Rosaceae 
Angelica tree Aralia  Araliaceae 
Ash Fraxinus  Oleaceae 
Avocado Persea americana Lauraceae 
Bamboo Bambusa  Pooideae 
Banana Musa  Musaceae 
Barberry Berberis  Berberidaceae 
Bayberry Myrica  Myricaceae 
Black locust Robinia  Fabaceae 
Blackberry Rubus eubatus Rosaceae 
Box elder Acer negundo Aceraceae 
Broadleaf Griselinia Griseliniaceae 
Boxwood Buxus  Buxaceae 
Buckeye Aesculus  Hippocastanaceae 
Burning bush Euonymus  Celastraceae 
Cacao Theobroma cacao Sterculiaceae 
Camellia Camellia  Theaceae 
Catalpa Catalpa  Bignoniaceae 
Cherry Prunus avium Rosaceae 
Chinaberry Melia azedarach Meliaceae 
Coral tree Erythrina indica Fabaceae 
Crabapple Malus  Rosaceae 
Cryptomeria Cryptomeria japonica Taxodiaceae 
Cucumber tree Magnolia acuminata Magnoliaceae 
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Dogwood Cornus  Cornaceae 
Fig Ficus carica Moraceae 
Flax, New Zealand Phormium tenax Agavaceae 
Fuschia Fuchsia  Onagraceae 
Gingko Ginkgo biloba Ginkgoaceae 
Gorse Ulex europaeus Fabaceae 
Grapes Vitis  Vitaceae 
Hackberry Celtis  Ulmaceae 
Hibiscus Hibiscus rosa-sinensis Malvaceae 
Holly Ilex  Aquifoliaceae 
Horse chestnut Aesculus  Hippocastanaceae 
Juniper Juniperus  Cupressaceae 
Kamahi Weinmannia racemosa Cunoniaceae 
Karamu Coprosma robusta Rubiaceae 
Kauri Agathis Araucariaceae 
Korokia Corokia buddleoides Cornaceae 
Kowhai Sophora spp. Papilionaceae 
Lacebark Hoheria populnea Malvaceae 
Lawson cypress Chamaecyparis lawsoniana Cupressaceae 
Lemonwood Pittosporum  Pittosporaceae 

Leyland cypress X Cupressocyparis leylandii Cupressaceae 

Macrocarpa Cupressus macrocarpa Cupressaceae 
Magnolia Magnolia  Magnoliaceae 
Mahoe Melicytus ramiflorus Violaceae 
Maples Acer  Aceraceae 
Marbleleaf Carpodetus serratus Carpodetaceae 
Mulberry Morus  Moraceae 
Olive Olea europaea Oleaceae 

Palms Cycad  Cycadaceae 

Papaya Carica papaya Cariceae 

Paulownia Paulownia Paulowniaceae 

Peach Prunus persica Rosaceae 

Pear Pyrus communis Rosaceae 

Persimmon Diospyros  Ebenaceae 

Plum Prunus  Rosaceae 

Podocarp Podocarpus  Podocarpaceae 

Pohutukawa Metrosideros excelsior Myrtaceae 

Privet Ligustrum  Oleaceae 

Rain tree Koelreuteria elegans Sapindaceae 

Rata Metrosideros  Myrtaceae 

Redwood, coastal Sequoia sempervirens Taxodiaceae 
Redwood, giant Sequoiadendron giganteum Taxodiaceae 
Ribbonwood Plagianthus betulinus    Malvaceae 

Rowan Sorbus  Rosaceae 

Sycamore Acer  Aceraceae 

Tree-of-heaven Alianthus altissima Simaroubaceae 

Tulip tree Liriodendron Magnoliaceae 

Viburnum Viburnum  Caprifoliaceae 

Yew Taxus spp Taxaceae 
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Table 2.  Some ectomycorrhizal plants (* may also form arbuscular mycorrhizas). 

Common name Botanical name Plant family 

   
Alder Alnus  Betulaceae 
Strawberry tree Arbutus Ericaceae 
Aspen Populus * Salicaceae 
Beech Fagus  Fagaceae 
Birch Betula  Betulaceae 
Cedars Cedrus  Pinaceae 
Chestnut Castanea  Fagaceae 
Cherry, bird Prunus padus Rosaceae 
Cherry, dwarf Prunus cerasus Rosaceae 
Cherry, wild Prunus avium Rosaceae 
Douglas fir Pseudotsuga menziesii Pinaceae 
Eucalyptus Eucalyptus * Myrtaceae 
Fir Abies  Pinaceae 
Hawthorn Crataegus Rosaceae 
Hazels Corylus  Betulaceae 
Hemlocks Tsuga  Pinaceae 
Hickory Carya  Juglandaceae 
Hornbeam Carpinus  Betulaceae 
lronwood Casuarina Casuarinaceae 
Kanuka Kunzea ericoides * Myrtaceae 
Larch Larix  Pinaceae 
Lime Tilia  Tiliaceae 
Manuka Leptospermum scoparium * Myrtaceae 
Oak Quercus  Fagaceae 
Pine Pinus  Pinaceae 
Poplar Populus * Salicaceae 
Redbud Cercis canadensis Fagaceae 
Rock rose Helianthemum Cistaceae 
She-oak Casuarina * Casuarinaceae 
Spruce Picea  Pinaceae 
Walnut Juglans  Juglandaceae 
White leaved rock rose Cistus Cistaceae 
Wild service tree Sorbus torminalis Rosaceae 
Wild pear Pyrus pyraster Rosaceae 
Willows Salix * Salicaceae 
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Appendix 4  Gilmore’s 1958 paper on 
Douglas fir  
Gilmore, J.W.  1958.  Chlorosis of Douglas-fir.  New Zealand journal of forestry 7: 94-106.   

The full article can be downloaded free of charge from:  
http://www.nzjf.org/free_issues/NZJF07_5_1958/35E128E8-C36C-4432-8296-
4E60B097564A.pdf  
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Appendix 5.  A review of older papers on 
growth responses to arbuscular mycorrhizal 
inocula  
Reprint of: Hall, I.R. 1988. Potential for exploiting vesicular arbuscular mycorrhizas in 
agriculture. In: Biotechnology in Agriculture, Ed A. Mizrahi, Advances in Biotechnological 
Processes 9: ARL, New York, 141-174.  See, in particular pages 142 and 152 of the reprint for 
typical examples of growth responses to inoculation by arbuscular mycorrhizal fungi. 
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Appendix 6.  Effects of fungicides on 
containerised plants in Finland. 
Tarja Laatikainen Side effects of nursery fungicides on ectomycorrhiza of Scots pine 

seedlings.  In:  EUROSOIL 2004, September 04 to 12, Freiburg, Germany.  
www.bodenkunde2.uni-freiburg.de/eurosoil/abstracts/id771_Laatikainen.pdf  

 

Abstract (abridged) 

About 150 million forest tree seedlings are annually produced in Finnish forest nurseries. 
During last two decades container seedlings have extensively replaced barerooted seedlings. 
In containers seedlings are growing as dense moist mats, which is favourable to pathogenic 
fungi. Furthermore, in Finland seedlings are usually stored over winter outdoors under the 
snow cover, which allow some fungi, like scleroderris canker (Gremmeniella abietina Lagerb.), 
and snow blights, to spread from one container to another. Therefore, routine controls for 
fungal diseases with fungicides are considered to be a necessary forest nursery practice, and 
there is practically no seedling production in Finland without fungicide treatments. 

Fungicides chlorothalonil and propiconazole have become common forest nursery practice for 
control of scleroderris canker and snow blights of conifers (e.g. Phacidium infestans P. Karst. 
and Herpotrichia juniperi Duby) during over winter cold storage.  The repeated and long-term 
use of fungicides has raised the concern of the side effects of pesticides on soil 
microorganisms, especially on ectomycorrhizal infection of seedlings after outplanting. 

In the preset study the side effects of the fungicides, chlorothalonil and propiconazole, on 
ectomycorrhizal fungi on Scots pine (Pinus sylvestris L. Karst.) seedlings have been evaluated 
both in laboratory and field experiments.  Toxicity tests were performed with pure culture tests 
on agar petri dishes, where the fungal growth was measured as colony diameter, and in liquid 
pure cultures, where the growth was determined as mycelium biomass and ergosterol 
concentration. Fungicide effects on nutrient uptake and allocation by mycorrhizal fungi to 
symbiont seedling were studied both in allocation tests in pure cultures, and in laboratory 
microcosms with Scots pine seedlings inoculated with Paxillus involutus or Hebeloma cf. 
longicaudum, as well as, in a field experiment in a forest nursery. 

Both chlorothalonil and propiconazole had a clear inhibitory effect on the growth of almost all 
tested mycorrhizal fungi.  Allocation tests showed that ectomycorrhizal fungi have differential 
capability to take up ammonium, and propiconazole might influence on these processes 
depending on a species of ectomycorrhizal fungus. Propiconazole induced free amino acid 
arginine synthesis both in pure culture tests with P. involutus mycelium, and in shoot of 
inoculated Scots pine seedling. Noteworthy was the accumulation of arginine in samples both 
from non-mycorrhizal and mycorrhizal seedlings. Chlorothalonil caused growth reduction and 
a retarded frost hardening in forest nursery container seedlings. The effect can be seen still 
two years later as changes in concentrations of total nitrogen and total free amino acids. 
Results of this study may indicate a stress-related influence of both fungicides in Scot pine 
seedlings. 
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