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A Financial Analysis Using Improved White Spruce and Lodgepole Pine
Planting Stock in Alberta: Genomic Selection vs. Traditional Breeding

Introduction

Genomics-assisted tree breeding (GATB) is an emerging biotechnology method that has the potential to produce
improved planting stock in selected traits, such as greater volume or higher wood quality, more quickly and
effectively compared to using traditional breeding (TB) methods. In this study, we conducted an ex-ante stand-
level financial benefit-cost analysis that is linked to a provincial tree growth and yield projection (GYPSY) model to
investigate the potential financial benefits of using improved white spruce (Picea glauca) and lodgepole pine
(Pinus contorta var. latifolia) planting stock identified via alternative tree improvement strategies (i.e. GATB vs TB
methods) for forest companies in the province of Alberta, Canada.

Goals and Objectives

1. Investigate whether there are additional financial benefits of planting stock derived from selecting parents
using the GATB approach compared with selecting parents for planting stock using the traditional field-based
tree breeding method for 3" generation improved white spruce and lodgepole pine programs in Alberta.
Develop a decision matrix to help forest managers financially justify the use of the GATB method under
varying biophysical and market circumstances, including: (1) various levels of site productivity; (2) higher
genetic gain in volume at rotation as a result of higher genomic selection accuracy; (3) a shorter breeding
cycle; (4) a change in potential seedling costs for GATB planting stock at the time of planting; and (5) a
potential price premium for better- quality logs at harvest.

Financial model, Data and Assumptions
For comparison, a Faustmann formula was used to determine the maximum land expectation value (LEV)
generated by each breeding strategy at the optimal economic rotation age.

Table 1. Values of input variables used in the financial model.

Variable Values '

Discount rate 2% [public sector investment), 4% & 6% (private sector investment)

Site Index (top height @ breast & (low), 12 (medium), and 18 m (high productivity)
height age 50

Volume gain over wild seed 30% (TB) and 30-50% ( 0%-20% additional gain with GATB due to higher
selection accuracy, higher survival rates)

Seedling cost (including breeding, $0.60/stem (TB) and $0.60-0.92/stem (depending on area (15-100% ) planted
nursery and planting costs) with improved GATB planting stock.); 5960/ha (TB) and $960-1,472/ha (GATB)

Planting density 1600 stems/ha
Log price @mill-gate S60/m? (TB) and 560-200/m? ($0-140/m?* price premium with GATB)

Harvest and hauling costs $30/m?

Breeding cycle time 33 years (TB) and 18 years (GATE) to produce improved planting stock.

Results

Table 2. Financial justification for using genomics-assisted tree breeding (GATB) derived planting stock relative to
planting stock derived from traditional breeding (TB) method. A red cell represents an additional loss of more than
CAD$-50/ha; a yellow cell represents an additional loss between $0 and $-50/ha; and a green cell indicates an
additional benefit (greater than $0) of using GATB seedlings compared with the net present value of using TB
seedlings at a 4% discount rate for both white spruce (top) and lodgepole pine (bottom).
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Conclusions

1. The use of GATB-selected 3" generation planting stock was difficult to justify on economic grounds alone
compared with TB-selected planting stock under the current sawlog market value and the current planting rate
(~15%) with improved stock in Alberta for both white spruce and lodgepole pine.

. The stand-level financial performance of lodgepole pine GATB planting stock consistently outperformed that of
the white spruce GATB stock. Thus, if budgets are limited, investing in lodgepole pine improvement programs
would generate more revenue per hectare than investing in white spruce in Alberta.

. Results from the sensitivity analysis revealed that the GATB method is:

a) more financially supported at lower discount rates;

b) strongly supported through decreased seedling costs with increased areas planted with improved stock;

c) strongly supported through an increase in log price premiums at harvest resulting from potentially better
wood quality and higher volume production relative to TB-selected stock.
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