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Beardmore, T., Wang, B.S.P., Penner, M., and Scheer, G. 2008. Effects of seed water content and storage
temperature on the germination parameters of white spruce, black spruce and lodgepole pine seed. New For-
ests 36: 171-185.

The effect of seed water content (WC) (2-3, 5-6, and 22-25%, on a fresh weight basis), storage temperature (+4,
-20, -80 and -196°C) and storage duration (6, 12, 24, 48 and 60 months) on the germination of white spruce (Pi-
cea glauca (Moench) Voss), black spruce (Picea mariana (Mill.) B.S.P.) and lodgepole pine (Pinus contorta Dougl.
ex Loud. var. latifolia Engelm.) seed was investigated. Germination of white spruce control (untreated) seeds and
seeds adjusted to 2-3% and 5-6% WC declined after 48 months of storage at -80 and -196°C, with a further de-
cline at 60 months at -20, -80, -196°C. Germination remained high when control white spruce seeds and seeds with
2—-3%, 5-6% WC were stored at +4°C, over all storage durations. Generally, black spruce and lodgepole pine ex-
hibited high germination at all storage temperatures at 2—3% and 5-6% WC as well as the control (untreated) seed,
for up to 60 months in storage. Germination declined for all three species when seed was conditioned to 22—25%
WC. This loss in germination was partially recovered in white spruce seed stored at +4, -20 and -80°C after storage
durations of 24, 12 and 48 months, respectively, and in black spruce seeds stored at -20 and -196°C after storage
durations of 24 months. Mean germination time (MGT) was relatively constant for all species, under all conditions,
except for seed conditioned at 22-25% WC, where MGT increased for white spruce seed stored 48 months at -80
and -196°C, and for black spruce seed stored 24 months at +4 and -80°C and 60 months at -196°C. These results
show that the optimal storage temperatures are 4°C for white spruce, and 4, -20, -80, and -196°C for black spruce
and lodgepole pine, and 2—6% water content is optimal for all three species at these temperatures.

Bonga, J.M., MacDonald, J.E., and von Aderkas, P. 2008. Cloning of conifers, with emphasis on mature
trees. Chapter 16 in G.P. Rao, Yipeng Zhao, V.V. Radchuk, and S.K. Bhatnagar, editors. Advances in Biotech-
nology. Studium Press LLC, Houston, Texas, USA. pp. 475—490.

Conifers occur worldwide and, in the northern hemisphere, form the most common forest type. Because the demand
for wood products is growing rapidly, traditional natural regeneration will have to be supplemented increasingly by
more effective regeneration technologies. Cloning plays an important part in this. For several conifer species, rapid
cloning of immature or mature zygotic embryos has been achieved by means of somatic embryogenesis, a tissue
culture technique that has found worldwide commercial application. However, for most conifer species, cloning
of mature trees by somatic embryogenesis, which has some advantages over cloning zygotic embryos by that
method, has to date been an elusive goal. In this chapter, we compare clonal propagation of embryos and mature
conifers and try to establish why the latter is so much more difficult than the former; we also suggest some potential
remedies.

Chakraborty, S., Luck, J., Hollaway, G., Freeman, A., Norton, R., Garrett, K.A., Percy, K.E., Hopkin, A.,
Davis, C., and Karnosky, D.F. 2008. Impacts of global change on diseases of agricultural crops and forest
trees. CAB Reviews: Perspectives in Agriculture, Veterinary Science, Nutrition and Natural Resources 3 (054):
1-15.

The fourth assessment report of the Intergovernmental Panel on Climate Change projects rising levels of green-
house gas and global temperature. The well-known dependence of plant diseases on weather has long been
exploited for predicting epidemics and to time applications of control measures for tactical disease management.
Fingerprints of inter-annual climatic variation on pathogens have recently been shown in literature linking pathogen
abundance to atmospheric composition. Past reviews have dealt with impacts of changing atmospheric composition
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and climate on diseases, regional or country-wide assessments of climate change impacts and impacts on
specific disease/pathogen or pathogen groups. All agree on paucity of knowledge prompting a need to gen-
erate new empirical data on host—pathogen biology under a changing climate. Focused on experimental
research, the purpose of this review is to summarize published and unpublished studies on plant pathogens
and diseases in free-air CO, enrichment (FACE) facilities and open top chambers and other current non-
FACE research to offer a summary of future research needs and opportunities. Critical review of recent
literature on the influence of elevated CO, and O, on agriculture and forestry species forms a major part of
the treatise. Summaries of unpublished or ongoing experimental research on plant pathogens from FACE
studies are included as a catalogue of work in this neglected area. The catalogue and knowledge gaps are
intended as a resource for workers initiating research in this area as well as the general scientific commu-
nity grappling with the design and scope of next generation of FACE facilities.

Graham, R.l., Morin, B., Lapointe, R., Nealis, V.G., and Lucarotti, C.J. 2008. Molecular characteri-
sation of a cypovirus isolated from the western spruce budworm Choristoneura occidentalis. Archives
of Virology 153: 1759-1763.

A novel cypovirus, assigned CoCPV, was isolated from natural populations of the western spruce budworm,
Choristoneura occidentalis. The complete nucleotide sequences of genomic segments S2-S5 and S7-S10
were determined. Each segment contained a single open reading frame. Conserved motifs 5’ (AGU-UU.....
UUUGUGC) 3’ were found at the ends of each segment. Analysis of S2, which encoded a putative RNA-
dependent RNA polymerase protein, confirmed CoCPV belonged to the genus Cypovirus within the family
Reoviridae. Further phylogenetic analysis using S10 (the polyhedrin gene) aligned this virus with species
type-16, closely related to a cypovirus isolated from C. fumiferana.

Graham, R.l., Zahner, V., and Lucarotti, C.J. 2008. An intracellular symbiont and other microbiota
associated with field-collected populations of sawflies (Hymenoptera: Symphyta). Canadian Journal of
Microbiology 54: 758—-768.

Six species of sawfly (Hymenoptera: Symphyta) from four taxonomic families (Agridae, Diprionidae, Pam-
philiidae, and Tenthredinidae) were collected from locations across Canada and surveyed for their associ-
ated microbiota. Total DNA was extracted from individual insects, and polymerase chain reaction (PCR)
was used to amplify the conserved 16S rRNA gene from microbiota. Denaturing gradient gel electropho-
resis (DGGE) and restriction fragment length polymorphism (RFLP) were undertaken to separate bacterial
clones associated with the host insect. Sequencing of the PCR-DGGE and PCR-RFLP products revealed
a dominance of a- and y-Proteobacteria, with most sequences showing high similiarity to bacteria previ-
ously identified from other insect species and environmental samples. Additionally, a strain of the bacterial
endosymbiont Wolbachia and a Wolbachia bacteriophage were identified from the mountain ash sawfly
(Pristiphora geniculata).

Schneider, R., Berninger, F., Ung, C.-H., Bernier, P.-Y., Swift, D.E., and Zhang, S.Y. 2008. Calibrat-
ing jack pine allometric relationships with simultaneous regressions. Canadian Journal of Forest Re-
search 38: 2566—2578.

Allometric equations for estimating foliage biomass, sapwood area, and branch basal area from tree diam-
eters and crown lengths for jack pine (Pinus banksiana Lamb.) in eastern Canada were calibrated using
mixed models. A first model is presented that relates branch foliage biomass to branch diameter and rela-
tive position within the crown. These results show that a branch’s foliage biomass is inversely proportional
to its depth within the crown. At the tree level, parameters (sapwood area and branch basal area to foliage
biomass) were also calculated. The sapwood area to foliage biomass parameter is proportional to stand
density, whereas branch basal area to foliage biomass is constant. The tree-level allometric models were
calibrated using a mixed-effects seemingly unrelated regression to account for between-model correla-
tions.
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