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Drought Impact Types:
~ Delineates dominant impacts.
S = Short-Term, typically less than
& manths (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
8 manths (e.g. hydrology, ecology)

Intensity:

[] None

[] DO Abnormally Dry

[] D1 Moderate Drought
] D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought
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Hypotheses or Objectives

Our general objectiveis to examine seedling physiology and root
system architecture in response to nursery-induced drought
conditioning of coastal Douglas-fir, western larch, and black walnut seed
sources across a range of maternal tree environments.

o Specifically, this study assesses whether drought stress memory
formed during the first year of growth affects seedling new growth
biomass allocation and the cascading effects on gas exchange under
a subsequent drought.




Methods
Nursery drought conditioning treatments

Douglas-fir » 7Blackwalnut . - Western Iarch

Species Provenance Droughtconditioning

Douglas-fir Coast Range Control  75%
Inland Moderate 60%
Cascade Foothills Extreme 50%

Westernlarch 8 seed sources Control 75% +
(British Columbia- Moderate 60%-75%
Inland North West) Extreme  45-60%

Black walnut Indiana Control 85-95%
Maryland Moderate 75-85%

Extreme 55-65%
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Methods
Simulated outplanting

 Controlled environment conditions
= Moisture

Nutrient availability

Temperature

Light

l.
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Simulated outplanting

O Physiological measurements under drought
and optimal watering

o Whole seedling transpiration rate (E )

Weight loss
Atime - Leaf area

plant —

o Net photosynthesis (A

o Water potential
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Simulated outplanting

1 Morphological measurements

o Egressing root length and dry weight
o Foliage area and dry weight
o Root plug dry weight

o Stem dry weight
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 Biomass allocation to new
roots was positively
correlated to Ej .y and Ay
under drought and after
watering

Eplant (Kg m~2s~1)

Eplant (Kg m—2s~)

Epjant (Kg m2s~)

9e-5
8e-5
7e-5
6e-5
5e-5
4e-5
3e-5
2e-5

le-5

1.6e-4 -

1.4e-4
1.2e-4
1.0e-4
8.0e-5
6.0e-5
4.0e-5
2.0e-5
0.0

3.5e-5 1

3.0e-5

2.5e-5

2.0e-5

1.5e-5

1.0e-5

5.0e-6

0.0

1A Western larch
p: 0.0002 AT
1r:0.40 ..o P,
°
.00 0.05 0.10 0.15 0.20 0.25
Douglas-fir
0)
°
p: 0.045
1r:0.22
°
] e O °
O
] °
[ ] og O

1 p:0.0014
T T T T T r.\035 1
000 0.02 0.04 006 008 010 0.12
E) Black walnut

r ‘0.72

0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035

New root mass allocation

A (umol CO»p m—2 3‘1) A (umol CO»p m—2 5‘1)

A (umol CO»p m2 5'1)

Major Findings
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Major Findings
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Company Benefits and Deliverables

» Species-specific drought conditioning protocols may help
reduce reforestation costs associated with replanting failed
plantations by tailoring phenotypes to match a broad range of site

conditions across three major forestry regions of the US.
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Summary

» Our results suggest the presence of a drought memory, in that
early drought stress modified seedling responses to subsequent
drought events.

» These results also highlight the importance of species ecology and
provenance of the seed in the formation of drought memory, and
Its impact on the morpho-physiological acclimation responsesto
subsequent drought stress.
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