CRD HIGHLIGHT- Fall 2021
FOLIAR NUTRIENT ANALYSIS AND CONELET ABORTION IN

LODGEPOLE PINE ORCHARDS AT HASOC, ALBERTA

Overview (2019-2021)

The Thomas lab — through an NSERC Collaborative Research and Development Grant— has provided
continuity to the project “Investigation of underlying causes for early conelet abortion in lodgepole pine
seed orchards in Alberta” that was developed between 2015-2018 for the B2Ph1 orchard, under the first
Industrial Research Chair (IRC1). In 2019-2021, we added two additional orchards (B1Phl & B1Ph2)
and incorporated new measurements including: (1) physiology and biochemistry (water and foliar
nutrient) analysis, (2) multispectral images using an unmanned aerial vehicle, (3) in-situ monitoring of
environmental conditions in the orchards (hobos) and root-zone (ground-penetrating radar), (4)
microtomography by synchrotron radiation (Canadian Light Source), and (5) controlled cross breeding
(polymix pollination). With this expanded approach, we hope to more fully understand the underlying
causes of high abortion in these pine orchards and provide recommendations to alleviate these
challenges and allowing seed yield targets to be met. This highlight sheet shows preliminary results on
the first approach: foliar nutrient analysis and conelet abortion.

Methodology

Approximately one third of the genotypes are being monitored for conelet abortion in the three orchards:
26 families and 156 trees for B1Ph1, 40 genotypes and 240 trees for B1Ph2, and 33 genotypes and 197
trees for B2Ph1, for a total of 593 trees in the study, with six replicates per genotype (a sampling
modification was done in 2020 due to the covid19 outbreak). For the years 2019, 2020 and 2021, needles
were collected from all 593 trees under study, for foliar nutrient analysis. To determine the N, P, K, Ca,
Mg, S, B, Cu, Zn content in needles, the Inductively Coupled Plasma-Optical Emission Spectroscopy
coupled to a plasma-optical emission spectrometer was used. The abortion rates and foliar nutrient
content levels were correlated using Pearson (R environment). For the spatial analysis, the abortion rates
and foliar nutrient content levels were plotted using ArcMAP 10.7.1. and the GPS coordinates of the 593
trees.
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Conclusions and future work

Figure 1. Spatial distribution of the abortion rate, foliar N, K, and Ca content for the B1Ph2 and B2Ph1 orchards, years 2019-2020.

Calcium showed foliar content levels that are well above the recommended levels (three orchards, 2019-
2020), likely leading to competitive inhibition. In particular, we suggest considering increasing fertilization
with K and Mg in the B1Ph2 orchard, in order to balance the K:Ca and Mg:Ca ratios in the trees. Knowing
the ratios of exchangeable bases is essential to determine if competitive inhibition is occurring in the
orchards. The B1Ph2 orchard (2019, 2020) showed the lowest content of foliar macro and micronutrients
among the three orchards. The spatial analysis (maps) confirmed the correlation between abortion and
nutritional status, and identified which areas have nutritional and abortion issues. This work suggests that
future soil sampling should be done by quadrant in order to understand the soil characteristics in the
different areas of the orchards. This approach will assist with more targeted, well-informed decisions
about future fertilization. In the next few months, we will include: (1) the environmental conditions in each
orchard, i.e. temperature & humidity (24 hobos/orchard, 2019-2021), (2) the final year of conelet abortion
(2021), (3) the ground penetrating radar analysis, and (4) drone surveys. We expect that a fuller picture
will emerge as to the critical elements underlying the conelet abortion at the HASOC facility.

Please contact Barb Thomas (bthomas@ualberta.ca), Tara Androschuk (tandrosc@ualberta.ca) or Esteban Galeano

(galeanog@ualberta.ca) for more information.
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