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A photo of the experimental site in 2007 in a rainfed peanut
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Photo of the eddy-covariance tower consisting of the three-
dimensional sonic anemometer and the fast response open-path
CO/H,0 infrared gas analyzer with the net radiometer on the
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Photo of the ET106 (Campbell Scientific, Logan, Utah)
automatic weather station.

Daily averages of (a) air temperature, canopy temperature, and
soil temperature at the depth of 2 cm, (b) soil water content
(SWC) at the depth of 2-5 cm and the daily total precipitation
(PTT) over the course of the study. DOY means days of year.
Daily total (a) solar radiation and (b) daily average of vapor
pressure deficit (VPD) over the course of the study. DOY
means days of year.

The trends in leaf area index (LAI) + standard deviation over
the course of the study.

Diurnal trends in (a) air temperature, canopy temperature, and
vapor pressure deficit (VPD) and (b) net radiation (Rn), latent
heat flux (AE) and sensible heat flux (H). Data are half-hourly
average over the selected 5 days during DOY 210 to 216.
Vertical bars indicate standard deviations.

Diurnal trends in (a) air temperature, canopy temperature, and
vapor pressure deficit (VPD) and (b) net radiation (Rn), latent
heat flux (AE) and sensible heat flux (/). Data are half-hourly
average over the selected 5 days during DOY 222 to 227.

Vertical bars indicate standard deviations.
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Diurnal trends in (a) air temperature, canopy temperature, and
vapor pressure deficit (VPD) and (b) net radiation (Rn), latent
heat flux (AE) and sensible heat flux (/). Data are half-hourly
average over the selected 5 days during DOY 248 to 254.
Vertical bars indicate standard deviations.

Diurnal trends in negative daytime net ecosystem CO,
exchange (-VEE) and solar radiation (Rg). Data are half-hourly
average over the selected 5 days during (a) DOY 210 to 216,
(b) DOY 222 to 227, and (c) DOY 248 to 254. Vertical bars
indicate standard deviations.

The relationship between daytime net ecosystem CO;
exchange (NEE) and solar radiation (Rg) on the selected 5 days
during (a) DOY 210 to 216, (b) DOY 222 to 227, and (c) DOY
248 to 254. A rectangular hyperbola was fitted to explain the
relationship between daytime NEE and Rg.

Diurnal trends in evapotraspiration (£) and ecosystem water
use efficiency (EWUE). Data are half-hourly average over the
selected 5 days during (a) DOY 210 to 216, (b) DOY 222 to
227, and (c) DOY 248 to 254. Vertical bars indicate standard

deviations.
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The relationship between evapotranspiration (£) and solar
radiation (Rg) on the selected 5 days during (a) DOY 210 to
216, (b) DOY 222 to 227, and (c) DOY 248 to 254. A linear
regression was fitted to explain the relationship between E and
Rg.

(a) Diurnal trends in surface conductance (g;) and decoupling
coefficient (Q2). Data are half-hourly average over the selected
5 days during (a) DOY 210 to 216, (b) DOY 222 to 227, and
(c) DOY 248 to 254. Vertical bars indicate standard
deviations.

Example of light response curves at different growth stages
during the study period. The Michaelis-Menten equation as
described in Equation 3.1 was used to fit the data, and the
regression coefficients are presented in Table 3.1.

Relationship between net ecosystem CO; exchange (NEE) and
photosynthetically active radiation (PAR) under (a) different
air temperature (7,), (b) different vapor pressure deficit (VPD),
and (c) under different soil water content (SWC) during the
peak growing stages (DOY 201-240). NEE data were averaged
with PAR bins. Bin width is 200 pmol photons m™ s™. Bars

indicate standard errors.
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Diurnal variations of negative net ecosystem CO, exchange (-
NEE), surface conductance (g;) and correspondingly
environmental factors of air temperature (7,,) and vapor
pressure deficit (VPD) on clear days under stress-free
condition (a and b, measured on DOY 210, 212, 213, 214, and
216) and water stress condition (¢ and d, measured on DOY
220,222,225, 226, and 227). Bars indicate standard errors.
Response of half-hour surface conductance (g;) to vapor
pressure deficit (V/PD) during water stress condition (measured
on DOY 220, 222, 225, 226, and 227) when PAR > 1000 pmol
photons m™ s

The relationship between photosynthetically active radiation
(PAR) and net ecosystem CO, exchange (NEE) on clear days
under (a) stress-free condition (measured on DOY 210, 212,
213,214, and 216) and (b) water stress condition (measured on
DOY 220, 222, 225, 226, and 227). The arrows indicate the
direction of the hysteresis effect.

Photo of the study site in rainfed peanut at the Southwest
Georgia Research and Education Center, Plains, Georgia,
USA.

A schematic of the system for measuring soil CO;

concentration, soil temperature and soil water content profiles.
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The photo of the comparison of the soil CO, gradient method 103
and the Li-8100 soil chamber in a 3x3 m sampling plot.
Linear relationship between the half-hourly mean estimated 110
CO; efflux by the gradient method and the mean of soil CO,
efflux measurements across five collars obtained by Li-8100
chamber during the same 30-min periods. Soil gas diffusivity
in the gradient method was estimated with two approaches
based on averaged soil profile water content and based on
harmonic averaged diffusivity. The two straight lines are fitted
regression lines.
Mean diurnal variations and their standard deviation on DOY 114
265,269,271, 272,273,277, 278, and 282 in 2006. (a) Soil
CO; efflux determined with the gradient method using the

Moldrup ef al. (1997) model to obtain &£ (closed circles) and

the mean of soil CO, efflux measurements across all five
collars within 30-min period obtained using the Li-8100 soil
chamber (open circles); (b) soil CO, concentration at depths of
0.02 and 0.12 m; (c) soil temperature at depths of 0.02, 0.05,
0.12, and 0.30 m; (d) volumetric soil water content at depths of

0.02 and 0.12 m (ensemble average for each half-hour).
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Relationship between the half-hourly estimated soil CO, efflux
by the gradient method using the Moldrup et al. (1997) model

to obtain & and soil temperature at 0.05 m depth on days DOY

265,269,271, 272,273,277, 278, and 282 in 2006. The non-
linear regression curve was fitted with Equation 4.12.
Relationship between soil CO, efflux determined with the
gradient method using the Moldrup ef al. (1997) model to

obtain & and soil temperature at the depths of (a) 0.02, (b)

0.05, (¢) 0.12, and (d) 0.30 m for measurements made on DOY
265, 269, 271, 272,273,277, 278, and 282 in 2006 (ensemble
average for each half-hour). The arrows indicate the direction
of the hysteresis effect. The numbers indicate the mean
absolute residual. Residual values calculated as the difference
between measured soil CO; efflux and modeled (Equation
4.12) values were used to assess the magnitude of hysteresis.
Relationship between the half-hourly temperature-normalized
efflux and soil water content at 0.12 m depth on DOY 265,
269, 271,272,273,277,278, and 282 in 2006. The linear

regression curved was fitted with Equation 4.14.
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Daily averages of soil water content (SWC) at the depth of 2-5
cm and the daily total precipitation (P77) over the course of
the study. DOY means days of year. Horizontal bar shows the
observation period.

Diurnal pattern of half-hourly change in (a) soil temperature at
the depth of 0.02 and 0.05 m, (b) soil water content (SWC) at
the depth of 0.02 and 0.02-0.05 m and the half-hourly total
precipitation (P77), (c) soil respiration (F) and soil diffusivity
(Dy), and (d) soil CO, concentration at the depth of 0.02 and
0.05 m during DOY 215 — 229.

Relationship between the half-hourly soil CO; efflux and (a)
soil temperature at 0.02 m depth and (b) soil water content at
0.02-0.05 m depth during drying period (DOY 216-224) and
rewetting period (after a 5.8 mm rain event on DOY 224). The
non-linear regression curves were fitted with Equation 5.2 and
5.4 for soil temperature and soil water content, respectively.
Relationship between the half-hourly soil CO, efflux and soil
temperature at 0.02 m depth under different soil water content
(SWC). The non-linear regression curves were fitted with
Equation 5.2. The temperature dependence of soil CO; efflux
on soil temperature expressed by Q9 was calculated according

to Equation 5.3.
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