Methods and Materials
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Limited rainfall is the main constraint to agriculture. Thus, agricultural research -Z -
that aims to understand plant behavior leading to soil water deficit avoidance isa & A;ﬂum
matter of priority. One emphasis has been screening for varieties that decrease & transpiration

stomatal conductance (gy,,) under high vapor pressure deficit (VPD), a proxy for 0 1 2 3 4

leaf evaporative gradient. VPD (kPa)
However, the link between g,,, closure and physiological consequences in the field is not yet clear. When

ambient temperatures exceed optimum leaf temperatures (7).,¢), maintaining high g,,,and transpiration rate
results in evaporative cooling of leaves. Particularly under soil water deficit, water conservative crops are at
risk of photosynthetic (4,) heat stress from decreased evaporative. The aim od this study is to identity T,
thresholds that result in A, damage and compare them to the range present in soybeans bred for maximum
transpiration responses and grown in the field.

Location:

Genotypes:

- ™
Davis, CA, Vegetable Crops

BP-59
(Maximum Transpiration Response)

BP-147
_ (Linear Transpiration Response)

—

Parameters Measured:

Research Field
Summer 2013
N
Treatments:
— ™
Well Watered
Water Deficit
—_ 4 Blocks W

Hypothesis

Results

Stomatal closure under high evaporative demand conditions leads to above optimum leaf temperatures for

photosynthesis and thus will lead to photosynthetic damage.

Atmospheric effects on the g,,, to evaporative gradient
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Fig 1. Data were analyzed using both VPD (Fig.1a), DlSCllSSlOn
and VPG (Fig.1b). Both of these evaporative gradients Stomatal closure under high evaporative resulted in higher leaf temperatures (Fig.4d-e), and thus VPD poorly predicted the

had significant (p<0.001) relationships with gi20. ' driving force for transpiration, the vapor pressure gradient (Fig.2). Considerable non-stomatal limitations to A, occurred in leaves
exposed to high evaporative conditions, when leaf temperature is high and is coupled with stomatal closure. The latter behavior
(p>0.51). The inclusion of T, . in the evaporative NAS been suggested as a mechanism for increasing crop water conservation and drought resistance. While this selection strategy
gradient brought all points to a much smaller range of |dOeS appear to have negative consequences, leaves demonstrated a capacity for repair or recovery from the effects of combined
VPG. The large decrease in VPG relative to VPD was  |stomatal limitations and heat stress in the moderate-high temperatures tested here. The response of g,,, to evaporative gradient
during soil water deficit had unexpected sensitivity under the least stressful daily conditions. Therefore, more evaluation of the

Unlike expected, no significant differences were found
between genotype stomatal response to VPD or VPG

proportional to T, being ~7.5°C lower than T, at
high VPD, while no difference was apparent at

~1.5kPa VPD (Fig.1¢). field performance of the physiology of water conservative genotypes under high temperatures and soil water deficit is needed.
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Fig.4. Laboratory temperature response
curves of F,/F revealed a temperature
threshold for damage or photoinhibition to
PSII at about 38°C (Fig.4a).

For the field, the majority of leaves
monitored over the course of the hottest
day (Day3), reached 38°C or higher at some
point in the day, regardless of irrigation
treatment  (Fig.4c). However, F /F
measurements, an indication of slowly
reversible NPQ and photoinhibition, did not
show a decrease by three hours past
sunset. This indicates a total and rapid
recovery of NPQ, or lack of photoinhibition.
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