
P
os
te
d
on

6
J
u
l
20
23

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
68
86
55
99
.9
38
26
56
3/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.
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Abstract

By regulating carbon uptake and water loss by plants, stomata are not only responsible for productivity but also survival during

drought. The timing of stomatal closure is crucial for preventing excessive water loss during drought, yet has high ecological

variability between species. An aspect of stomatal response that remains disputed is the mechanism driving the trigger for

stomatal closure during drought. We investigated this in a highly embolism resistant tree species Umbellularia californica.

We tracked leaf endogenous abscisic acid (ABA) levels and determined the predawn and midday leaf water potential and

gravimetric soil water content (gSWC) thresholds for stomatal closure and transpiration decline during a progressive drought.

We found that while U. californica plants have a peaking type ABA dynamic where ABA levels rise early in drought then

decline under prolonged drought conditions. The early increase in ABA levels corresponded to the closing of stomata and

reduced transpiration. Furthermore, we found that the gSWC at which transpiration declines occurs before any large decreases

in soil and predawn plant water status and could best be explained by declines in midday water potentials along with increased

ABA levels. Our results indicate that ABA mediated stomatal regulation is an integral mechanism for delaying whole plant

dehydration and can occur with minimal changes in bulk soil and plant water status.

Hosted file

umbdrought29623SM.docx available at https://authorea.com/users/349272/articles/653303-aba-

explains-the-soil-water-threshold-of-stomatal-regulation-during-drought

1

https://authorea.com/users/349272/articles/653303-aba-explains-the-soil-water-threshold-of-stomatal-regulation-during-drought
https://authorea.com/users/349272/articles/653303-aba-explains-the-soil-water-threshold-of-stomatal-regulation-during-drought

