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Radial stem growth and tree water deficit R
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... a method to monitor radial stem growth and
tree water relations in high temporal resolut

Point dendrometers ...
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e II * Radial stem growth of stop-
== N irrigation trees responds
very slow.

Stem radius changes [mm]

g |I ! * Annual growth rates of stop-
E e i e M T o ull. S . .
5 R e - irrigation trees remains

above the control four three
III' . years, before returning to
) the level of the control

Stem radius changes mm]

Stem radius changes [mm)

-> Growth shows a strong

legacy effect.
lII I.I_

Radial stem increment

Stem radius changes [mm)

Stem radius changes [mm]

» Growth includes wood and bark!!!!!

Stem radius changes [mm)
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TreeNet — the biological drought and growth indicator network

Beech Ash Downey oak Holm oak Spruge Fir Pine

WSL 'I T, . = ‘é . m “ ! % %g

ET H Z Fagus sylvatica Fraxinus excelsior Quercus pubescens Quercus petrea Picea abies Abies alba Pinus sylvestris

Uni Basel ) TreeNet Switzerland

|AP

ZHdK =
annual

BAFU recipitation
mm]

> 500 trees

> 10 species

> 60 sites

Up to 20 years of continuous data
» > 150 Mio data points (10 Min)

>
>
>
>

LORA technology (www.decentlab.com)
Automated data processing

www.treenet.info
WSL Roman Zweifel, Swiss Federal Institute for Forest, Snow and Landscape Research WSL 4



Stem radius changes and its derivates

GRO period > G_royvth rates
? 2 A % S i GRO = > Timing of
> 5 o E SR growth
82 s = TWD period
T n — C o
) T n
0 £ ’ > TWD
E % F:) v amplitudes
i 300 OE s » Timing of TWD
5
200 | » For s!oeues
» For sites
SR » For regions
1001/\ |
. TWD period > 24h
NOVEL chance to relate environmental = dry period

on’dltlons to growth at an hourly resolutlon

— TWD
i \/ V VVV V\/\/\[\/VU » Automatically
g 100 7 recorded,
= temporally
el highly
O - f } } } }
5Jun 10 Jun 15 Jun 20 Jun 25 Jun 30 Jun 5 Jul 10 Jul resolved data

2012

Roman Zweifel, Swiss Federal Institute for Forest, Snow and Landscape Research WSL 5




* Tree water deficit of stop-

irrigation trees returns to
""""‘ the level of the control after
kﬁgﬂ%

Mean TWD
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-> Tree water relations
responds quickly to the
treatment change

-> Sap flow breaks in and
remains at a lower level than
the control for four years
(data not shown)
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Comparison of PFY pines to other TreeNet trees
Species Site Altitude Monthly growth Daily growth

Pfynwald-lligraben_1725 ]
X Lens_890 =
X Saillon_1659 L]
Sagno_SE =
X Jussy_ NA -
X Bueren_458 =
X Vetroz_1571 =
X Neunkirch_1657
X Chippis_1660 ]
Hohtenn—Gampel NA -

high growth

X Pfynwald_Control_P1 L]

' no growth

X Sagno_Sw ]
X Chamoson_1567 =
X X X Visp_NA =
X Chippis_1575 =
Saillon_1569 =
Riehen_Forest | =
Schaenis_high L]
X Laegeren_Hut =
Birmensdorf_NA L]
Neunkirch_1134 =
Chamoson_1568 =
Saillon_1723 ]
Neunkirch_898 =
X Schaenis_low L]
X Laegeren_FF =
Saillon_1570 L]
Chamoson_1658 =
Muri_Spruce_old | =
Wangen_Forest | =
X Surava_1122 L]
X Sihlwald_1178 L
Pfynwald-lligraben_1724 =
X Muri_Beech | =
X Lausanne_NA u
X Vordemwald_NA | =
X Alvaneu_1552 =
X Surava_1558 =
X Sempach_NA =
Bachtel_Spruce =
X Bachtel_Beech =
X Scuol-Tarasp_108
Scuol-Tarasp_1560
Alvaneu_1553 =
Schmitten_NA
Davos_NA ]
Beatenberg_NA L
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Comparison of PFY pines to other TreeNet pines

o o o o
Precipitation (control) [mm per year] Temperature (control) [°C]
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Comparison of PFY pines to other TreeNet pines

Diameter at breast height [cm] Tree height [m]
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Comparison of PFY pines to other TreeNet pines

Average growth rate per day [um] Hours with growth [hours per year]
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Comparison of PFY pines to other TreeNet pines

Growth start [Day of year] Growth end [Day of year]
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Comparison of PFY pines to other TreeNet pines

Tree water deficit (maximum during growth period) [um]
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Disentangling the drought effects of air and soil

Growth [%]

Why trees grow at night
Zweifel et al 2021 6
New Phytologist 4
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EWSL

SWP [kPa]
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Disentangling the drought effects of air and soil

Growth [%]
I 6
4
We found: 2
0

» Growth with very moderate VPD only
> Growth also with moderately dry soil
» No growth with dry soil

Or in other words:
» VPD drives growth in a wide range of soil

conditions
Why trees grow at night
Zweifel et al 2021
. New Phytologist
1 2 3
VPD [kPa]
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vpd coefficient
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Disentangling the drought effects of air and soil
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Coming soon:

Sterck et TreeNet:

» New Bayesian model to
predict growth

» Disentangling of VPD and
SWP effect
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