Does soil morphology govern spatial patterns of loblolly pine needle and shoot dieback
and its response to culture and genetics?
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NSDscore=3 INTRODUCTION - OUR HYPOTHESIS

Across the southeastern United States young intensively managed loblolly pine (Pinus taeda) plantations are plagued by a
syndrome called needle and shoot dieback (NSD). NSD kills needles, and in the most severe cases terminal buds, thus

lowering primary production of young stands and potentially wood quality of older stands [1,2]. Figure 3. Image of the Spodosol

soil profile with the depth to
the Bh horizon identified by a
red line (left). Continuous

Numerous hypotheses have been posited as the cause of NSD. These hypotheses include freeze damage, heat damage, ' orediction map of the depth to

various pathogens, and nutrient limitations/imbalances [1,2,3]. Certain properties of NSD do indeed suggest that a nutrient
limitation or imbalance is related to NSD symptoms. These include its timing (emerging in late summer and progressively
worsening to winter), its progression (usually from old to new vegetative material), its restriction to young stands (older
stands with larger roots systems might access more diverse or better balanced nutrient pools), and observations of chemical
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the Bh in a Spodosol at the
landscape scale (right).

different severities. These symptoms are not

accompanied by resin exudation characteristic of differences across NSD symptomatic and non-symptomatic foliage (potentially involving K and B). so M e T T T T
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Soils below both installations where we scored NSD (Figure 2) are classified as Spodosols (of

LOBLOLLY PINE NEEDLE AND SHOOT DIEBACK AT TWO PINEMAP TIER I1 INSTALATIONS the Alaquod great group). These soils are characterized by steep vertical gradients in soil

organic matter (Figure 5). Soil organic matter contents are relatively low in surface soil layers
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Figure 2. Stem maps with NSD occurrence and severity across two PINEMAP . .
Tier Il Installations. The Alachua Co. SSIGNS installatlon s In FL and the These observations suggest that another, currently unaccounted for, environmental factor affects NSD symptoms and

Wayne Co. SSIGNS installation is in GA. their relationship to culture and genetics.

Monitor the recovery/growth of NSD symptomatic trees during the current growing season.
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