PET

Potential Evapotranspiration

What atmospheric factors determine the
daily conversion of liquid water to water
vapor resulting in water loss from surface
water and soil —plant system



INCHES

SOUTHERN HIGH PLAINS

13-14 inches
during growing season

Record High 40.55

1 Inches 194

40-45 inches
during growing season

Record low 5.86 inche
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POTENTIAL EVAPORATION RATE

Water, like most liquid substances can exist
In three states (Solid, Liquid, & Vapor)

Radiation Load
Provides energy to convert liqguid water to vapor

Heat of Vaporization = 2.45 MJ/Liter. Average daily net
radiation ranges from 20-30 MJ/m?/day=0.32-0.48 acre
Inches/day

Temperature and Humidity

Establishes the Vapor Pressure Deficit of the air
surrounding the crop, Relative Humidity = Water
concentration of air relative to water holding capacity

Wind Speed

Reduces boundary layer resistance, Wind Speed of 10
MPH are adequate



POTENTIAL EVAPOTRANSPIRATION

ET, = c[W-R, + (1-w) — f(u) — (e,-eq)]

ET, = potential crop evapotranspiration (mm/day)

W  =temperature-related weighting factor

R, =netradiation in equivalent evaporation (mm/day)

f(u) = wind related function

(e,-e4q) = vapor pressure deficit of the air at mean air
temperature

C = adjustment factor to compensate for the effect
of day and night weather conditions
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ENERGY BALANCE of a LEAF

| .
Evaporation neoming Reradiation(5-10%)
Reflected (15-20%
T Convection
llalllll* ‘llllllllll
T Leaf or Canopy

Transmitted(5%)

Riet = Rinc R R R erag=EVaporation
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Average Daily Net Radiation vs Daily PET
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2011 Minimum Daily RH vs Maximum Daily Temperature
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2011 vs 2014 Daily Minimum Relative Humidity
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—4—2014 Min RH
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2011 -PET
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Accumulated PET 2011

Lubbock -53 inches

Lamesa - 56 inches

Plainview - 56 inches
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Minimum Daily RH
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2014 Daily PET for Lubbock, Plainview and Lamesa
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2014 Accumulated PET
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CROP WATER USE

PHYSICAL CONDITIONS
PET

BIOLOGICAL CONDITIONS

Leaf Area Index
Stomatal Conductance
Canopy Architecture

AGRONOMIC CONDITIONS

Row Spacing:Narrow Rows Reduce Soil Evaporation,
Increase Crop Water Use

Row Orientation :North-South Rows Reduce Wind
Movement Through Crop, Increase Crop Canopy Light
Interception, Circular Rows Best for Pivots

Soil Surface Crop Residue Management:
Increases Infiltration, Reduces Soil
Evaporation



Cytosol and vacuole

Pore

Heavily thickened
guard cell wall

Guard cells

Subsidiary cell

Epidermal cell

(B)

(<) Stomatal pore Guard cell

Figure 4.14 Electron micrographs of stomata. {(A) A stoma
from a grass. The bulbous ends of each guard cell show
their cytosolic content and are joined by the heavily thick-
ened walls. The stomatal pore separates the two midpor-
tions of the guard cells. {2560x) (B) Stomatal complexes of
the sedge, Carex, viewed with differential interference con-
trast light microscopy. Each complex consists of two guard
cells surrounding a pore and two flanking subsidiary cells.
(550:x) (C) Scanning electron micrographs of onion epider-
mis. The top panel shows the outside surface of the leaf,
with a stomatal pore inserted in the cuticle. The bottom
panel shows a pair of guard cells facing the stomatal cavity,
toward the inside of the leaf. (1640x) (A from Palevitz 1981,
B from Jarvis and Mansfield 1981, A and B courtesy of B.
Palevitz; micrographs in C from Zeiger and Hepler 1976
[top] and E. Zeiger and N. Burnstein [bottom].)
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CROP COEFFICIENTS
Ke=ET, /ET,

Kc¢ = crop specific,
varies with stage of development
amount of ground cover, and
soil water availability



CROP COEFFICIENT (CWU/PET)
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IRRIGATION WATER SUPPLY
27,000 gallons/acre inch

Gallons/Min/Acre Acre Inches/Day
1.0 0.053
2.0 0.107
3.0 0.160
4.0 0.214
5.0 0.267
6.0 0.320
7.0 0.373




Atmospheric Conditions Determine the Rate
of Water Evaporation on Daily and Seasonal
Basis

Crop Type, Stage of Growth, and Agronomic
Practices such as Row Spacing, Residue
Management, Irrigation System and Water
Supply Determine Daily Crop Water Use
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