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How does Growth of Seed Orchard (Improved) vs Wild (Unimproved)
Seedlings of Pinus contorta (Lodgepole Pine) Differ Under
Commercial Greenhouse Conditions?

Overview

Reforestation programs in Alberta rely primarily on planting greenhouse grown seedlings versus direct seeding or
natural regeneration. In order to optimize the management, growth and economics of seeding grown in commercial
greenhouses, nursery managers attempt to maintain a similar height of seedlings from both improved and
unimproved seedlots. Furthermore, the forest industry in Alberta typically provides the same criteria or ‘Specs’ for
retaining seedlings at the time of lifting (criteria for height: 7-23cm, root collar diameter: (RCD) > 2.2mm). However,
seed orchard origin seed (improved) is expected to grow taller than wild seed (unimproved) as this is the trait of
selection in most tree improvement (TI) programs in Alberta. In this study we evaluated the performance of various
growth traits including: height, RCD, root-shoot ratio, above-ground biomass (AGB), leaf area, and below-ground
biomass (BGB), to compare the performance of improved versus unimproved seedlings and assess the impact on
those seedlings discarded (Culls) versus retained (Specs) at the time of lifting.

Methodology

A subset of eight lodgepole pine seedlots including: 3 improved lots from the Al, B1, and B2 Tl programs, 1 elite
lot (selected parents only) from the B2 Tl program and 4 unimproved lots from the LF 2.1, SA1.1, UF1.2, UF1.3,
UF1.4 seed zones of Alberta (map reference: CPP plan, FGRMS) were used, and seeded into 411B stock type
styroblocks with 144 cavities. The nursery crop was destined for summer planting and taken directly to the field in
July from the nursery (ie: no cold storage) after lifting. During lifting, both Culls and Specs were collected from each
seedlot and brought back to the University of Alberta for processing: (1) For Culls, 100 seedlings per seedlot were
selected randomly from the total number of culled seedlings which were counted; (2) For Specs, 30 seedlings per
seedlot was obtained for each seedlot. Results are presented for height and CRD only.

Ob | eCtIVEe: To determine if there were differences in: 1) height and RCD between improved vs unimproved
seedlots; and 2) culled vs specs seedlings.

Figs. 1, 2, 3, and 4:

Qutcomes/Results Each seedlot is divided into Culled and

Al and B1 culled seedlings were significantly taller with larger
RCDs than their unimproved counterpart seedlots LF2.1 and UF
1.3 culled seedlings respectively. In addition, A1 and B1 culled
were significantly taller with larger RCDs than A1l and Bl specs
respectively. B2 (both culls and specs) were taller than B2 elite
seedlings (p<0.001). RCD of B2 culls were significantly larger
(p<0.001) than B2 elite culls, however, there were no differences
between specs seedlings. For height and RCD, there were no
differences within the B2 seedlot.

Among the unimproved seedlots, LF 2.1 specs showed
significantly better performance than its counterpart Al specs for
both height and RCD. UF 1.2 specs’ height showed the same
height and significantly larger RCD than their counterpart B2 specs.
The growth performance of the SA1.1 seedlot showed the poorest
performance among all the unimproved seedlots as the RCD of
both culled and specs trees failed to meet the lifting specification
for diameter".

Specs categories. Green shaded bars
represent culls and orange shaded
bars represent specs seedlings. Bars
with a similar colour are compared
with each other between Fig. 1
(improved) and Fig. 2 (unimproved),
and between Fig. 3 and Fig. 4. For
example: Al (culls) is compared with
LF 2.1 (culls) and A1l specs with LF2.1
specs. The p-value denotes the
significance difference within the

group (culls vs specs) and x (p<0.001)
# (p<0.005) denotes the significance
differences between the group/
seedlots (same colour coded bars
across the figures in the same line).
The red dotted lines show the size
range that seedlings must be within at
the time of lifting to meet specs”.
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Fig 1: Mean Height of Improved Seedlots

Fig 2: Mean Height of Unimproved Seedlots
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Conclusion/Next Steps

Overall, improved seedlings are taller than unimproved seedlings, as both (culls and specs) of unimproved seedlots
were below the red dotted range line, meeting the lifting criteria”. Notably, in the case of Al and B1 culled, both tall trees
and those with larger RCDs than the specs trees, are being discarded. Although the B2 elite seedlings were expected
to perform better than the regular improved B2 seedlings, because of the higher genetic worth of the elite lot, this was
not the case. Comparatively, B2 culls and specs showed almost the same height and RCD, and therefore further study
is needed to understand on what basis B2 specs are retained at lifting. Specs seedlings of unimproved seedlot UF 1.2
performed better than the specs of the B2 lot showing some potential to outperform other unimproved seedlots. Overall,
the above results are based on height and RCD data only, hence further analysis will be done to evaluate the correlation
of other phenotypes such as root-to-shoot ratio, and leaf area, before drawing a final conclusion about the comparative

growth performance of the seedlots.
* lifting criteria for height: 7-23cm; root collar diameter: (RCD) > 2.2mm
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