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R A. Can plants really influence soil moisture
Schuur 200 W5 ST conditions? To what degree?

Evapotranspiration i loss of water from
transpiration through stomata and
evaporation (hard to separate)

1. Hubbard Brook I Northern Hardwood Forest Example of deforestation effects:
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Figure 3-2. Summer hydrology, 1 June through 30 September. (@—@)
3 2,

Watershed 6, agarading forest (A—a) ; Flooding, landslides, etc

during November and December of 1965 and maintained bare by herbicide
treatments. Shaded area represents period when Watershed 2 was

devegetated. Bormann and Likens 1994
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2. Saltcedars (Tamarix spp.)i

Aintroduced several species in the
18006s from Eur ope
Mediterranean region

AFacultative phreatophytei 1° water
source is from the water table, but.can
also utilize other water sources

AVery high leaf area index (LAI) i area
of leaf surface per area ground.




AConsequences:

AUp to 70 to 80% vegetative cover in
riparian areas, diversity reduction

AGreatly increases soil salinity
Al tree needs upto 760 L kD d*

Astands use up to 2 X HO as major
southern Califonia cities!!

3. Take Home

Plants do make a big difference in regional
water budgets.

I Example of a typical northern hardwood
forest

I Example of an environmentally degraded
island (half of an island)

I Example of an invasive species

Evapotranspiration is huge!

Net transport
to land

Figure 10.1 The global water cycle. Pools km®) and fi ’ i
o eyel (km®) and flux (km*/y) are from Spiedel and
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Matt presented up to here on October 24,
2008.

B. Global Water Cycle:

Most available water is in the ground
(Webb et al. 1993):  smcpice
Rooting zonei 58,100 kn?
Soili 121,800 kn¥

o land
Aquifers, etci 8,020‘106_km
111,000 71,000

Figure 10.1 The global water cycle. Pools (km®) and flux (km®/: from Spi
Y, fux (km?/yr) are from Spiedel and

Evapotranspiration i 71,000 kn#
Rooting zonei 58,100 kn#
Not even enough water for 1 year

Figure 10.1 The global water cycle. Pools (km®) and i ¥ i
pemd B ey (km?®) and frux (km¥yr) are from Spiedel and




C. Keys for plant water uptake

. Must have a huge surface area must
intercept water to take it up

. Must maintain a strong negative water
potential to extract water from the soll

. Must keep in contact with soil wateri
bulk flow verses diffusion

b. Root Hairs

Not all rooting zone water is available to plants

Q: How do we interpret the PWP relative to plant
and soil s?
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a. Fine Roots (O 2 m m) Jackson et al. 1997

RAI is 4 x SA of earth, 14 x SA of land!

c. Mycorrhizae

A90% of all plants are mycorrhizal
AHyphal dia.: 15 Bn vs.02 mm: fine roots

Water potential equations are basically universal:
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Pressure Potential

Matric potential

Water is available if the pressure potential is
stronger than soil matric potential




