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Abstract

Variation in solar ultraviolet (UV) radiation induces a wide-range of plant responses from the cellular to whole-plant scale.
We demonstrate here for the first time that partial stomatal closure caused by UV exposure significantly increases leaf tem-
perature independently of any increase in incident energy on the leaves. Significant leaf warming in response to UV radiation
was consistent in tomato (Solanum lycopersicum L. ) across different experimental approaches. Exposure to UV radiation
significantly decreased stomatal conductance and increased leaf temperature by up to 2°C in field experiments where solar UV
was attenuated using filters. Smaller but significant increases in leaf temperature due to decreases in stomatal conductance
occurred in multi-day controlled environment (CE) growth room experiments and in short-term (< 2 hours) irradiance response
experiments, both using fluorescent lamps to provide UV treatments. We show that leaf warming due to partial stomatal closure
is independent of any direct warming effects of UV manipulations. We discuss the implications of UV-induced warming both

for crop production and understanding broader plant and ecosystem responses to UV radiation.

Hosted file

UV radiation causes leaf warming due to partial stomatal closure - Title page Main body (V2).pdf
available at https://authorea.com/users/349951/articles/474913-ultraviolet-radiation-causes-
leaf-warming-due-to-partial-stomatal-closure


https://authorea.com/users/349951/articles/474913-ultraviolet-radiation-causes-leaf-warming-due-to-partial-stomatal-closure
https://authorea.com/users/349951/articles/474913-ultraviolet-radiation-causes-leaf-warming-due-to-partial-stomatal-closure

3

Figure 1.

Tiear (°C)

g, (mmol m2s7)

1

2 3 4 5 6
Days of UV Radiation Exposure

7

1

2 3 4 5 6
Days of UV Radiation Exposure




2
3
4

Tiear T

2 3 4
Days of UV Radiation Exposure

E(mmol m?s°)

2
Days of UV Radiation Exposure

2 3 4
Days of UV Radiation Exposure

Figure 2.




3

Figure 3.

Tiear™ Tair (°C)

-0.8
-1.0 . o uv-
.
1.2 e Uv+
14 o
-1.6
Pooled slope: -0.3356
-1.8 ngled\snfg;epl: 0.8630 o
-2.0
5 6 7 9

E (mmol m2s)




Figure 4.

(Tiear Taidemar - (Tiear Taidsmarr (°C)

ar

g, (% Change)

E (% Change)

a
08
06
04 Al data: One-phase associaton
R%048
02 R;:0.17£003
Ry 090 £0.13
550038
} 05 ) 5 20 25 30
02 PGIAS Weighted UV Irradiance (W m2)
o
Al data: One-phase decay b
%03
10 Ry 169423
Ry 861297
20 K 086+048
30
-40
-50
i
“oo 05 10 15 20 25 30
PGIAS Weighted UV Iradiance (W m?)
o
Al daa: One-phase decay c
041
Ry 81%16
“oo o5 10 s 20 25 30

PGIAS Weighted UV Iradiance (W m?)




N

No UV:Y =-0.317*X - 0.052
UV:Y =-0.395"X +0.106
Equal slopes? P=0.090 a
Pooled slope = -0.3505

Equal Y intercept? P<0.001

5 4 3 2

AE = Egyp, - Esagr (mmol m?s)

Decreasing Transpiration

Increasing Relative Leaf Temperature

(Tiear TaidFinaL = (Tiear Taid starr (°C)

AT =

Figure 5.




1
2

Figure 6

Tiear ("C)

Tiear (°C)

Tiear (°C)

40

Equal slopes? P=0.0714
Pooled slope =-0.01234

a®g Equal Y imercept? P=0.2736
35 Pooled Y intercept: 35.61
o UV+
. UV-
30
25
N S
200 400 600 800 1000 1200
g, (mmol m2s7)
26
b
25 o UV+
. UV-
24
Equal sopos? P=0.990
Pooled slope = -0.001306
Equal Y intrcept? P=0.773
Pooled Y intercept: 25.7
23
200 400 600 800 1000 1200
g, (mmol m2s™)
23-
c
22
21
P=0012
R%068
¥ =-0.000608°X + 2291
20
200 400 600 800 1000 1200

g, (mmol m2s)




