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A Spruce and Scots pine

weak decrease of W g4 g during drought (keep stomata more closed)

Downy oak and beech

strong decrease of W4t g during drought (keep stomata more open)

- Species differ in their degree of isohydricity

P,egjwn q,leaf"[apa] - 4 Relationship between the degree of isohydricity, root distribution,
and root water uptake.
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~  Study sites

sty 4 TreeNet sites in Valais

Spruce Scots pine
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Each of the four study sites had a
monospecific forest

Soil and soil moisture data were available
for deep soil profiles (2 m depth)

AR T

Chippis, 630 masl Saillon, 850 masl Hohtenn, 1120 masl  Chippis, 600 masl
Rockslide Loess Moraine Rockslide
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Example: Downy oak
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Methods: time series (2015-2020, hourly)

Example: Scots pine
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Results: Fine root distribution

Oak and beech have significantly more fine roots in deep soil layers than spruce and pine
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Results: Depth shift of root water uptake as soil drought progresses

With progressing drought, oak and beech shift their root water uptake to deeper soil layers.

Conifers shift their water uptake much less than oak and beech, even when the topsoil is very dry.
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In May and June, beech trees take water mainly from the moist topsoil.

In July and August, when the topsoil is dry, they take water mainly from below 1 m depth.
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Results: Daily root water uptake (from 0-200 cm depth) per one unit of leaf area
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Results: Maximum soil desiccation in the study period (2015—-2020)
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Summary water use: compared to isohydric species, anisohydric species ...
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Results: Tree responses to decreasing soil water potential

Onset of stress induced leaf shedding
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Figure S2 a: Downy oak
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Table 3

Species’ water use in response to progressive soil desiccation. More anisohydric species (red), more
isohydric species (blue). +++ very high, ++ high, + moderate, (+) low, 0 null. Wjeaf pd, Pleaf ma: leaf
water potential at predawn or midday; RWU: root water uptake; P 50: pressure at 50 % xylem

cavitation.

Drought response / trait

Decrease of Wiear_md With decreasing Wiear pd +++ ++ + +
Fine root density in deep soil > 1 m depth ++ +++ + ¥
Compensatory RWU from deep soil > 1 m depth ++ o (+) 0
Maximum RWU per one unit of leaf area +++ o + 3
Maximum dryness in deep soil > 1 m depth +++ ++ + (+)
Risk for reaching P 50 xylem vulnerability +++ ++ 0 0




(<]

RWU 6am-5pm [mm]

o

[$)]

N

'TW'D éam [um]

LIJIeaf [M Pa]

lI“soil [M Pa]

VPD [kPa]

Figure 5 complete

) Downy oak European beech ) Scots pine Norway spruce
[ a [ C
i [ —— midday
I —e— predawn
r 9) o h
1} /,—"” T
et /‘/,,
ok - -
-3F + y
—— predawn
midday
-4r [ --- mean W, 0-200 cm (1:1)
& stop stem growth (TWD>0)
5L L e onset of leaf shedding
i) ) k) )
1000 r r r
[P
—e— 20cm 140cm
| —*— 80cm 200cm

-3t L L L L L
-18 -15 -12 -09 -06 -0.3

-18 -15 -12 -09 -06 -0.3 -18 -15 -12 -09 -06 -0.3 -18 -15 -12 -09 -06 -0.3

Mean W, 0-200cm [MPa]




Beech trees can take up soil water to at least 4 m depth

from not redoximorphic, well aerated soils
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High variability of soil water retention under field conditions

Data collection: hourly, over several years
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Soil drying mainly because of transpiration
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