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Introduction

The University of Georgia EASY Pan (Evaporation-based Accumulator for Sprinkler-enhanced
Yield) was introduced in 2001 as a simple, cost-effective alternative for scheduling irrigations on
sprinkler irrigated row crops in humid regions. The EASY Pan approach has been shown to
provide a reasonable comparison to other irrigation scheduling techniques while being easy to
understand by the user (Thomas et al., 2003; Thomas et al., 2001). Because existing irrigation
scheduling technologies have not been extensively adopted in humid regions, alternative
approaches are needed that can be effectively integrated into row crop farming operations where
the farm manager generally allots little time to monitor soil water conditions or water needs of
the crop.

In all direct applications of the EASY Pan, one pan is expected to provide irrigation scheduling
recommendations for an entire field. As with evaporation pan data from a weather station, the
evaporation results from a single device are designed to represent a relatively large geographical
area. The EASY pan was originally designed to use a #3 galvanized wash tub for the pan, which
will hold about 17 gallons of water. Unfortunately, the person installing the EASY pan must
trans-port (usually by hand) this water to the field when setting up the pan. The size was
selected to allow flexibility in soil and root depth characteristics while maintaining a sufficient
water supply for reduced maintenance. Screen cover materials are used to help represent the
water use characteristics of different row crops while also reducing the potential loss of water to
animals and preventing foreign materials from entering the pan.

Heavy-textured soils and crops with deep rooting depths can allow a significant amount of water
to be removed from the pan prior to an irrigation event (Thomas et al., 2001). An in-depth
presentation of the previous work can be found in UGA Cooperative Extension Bulletin 1201.

Several users have questioned the need for the larger sized tub or pan. This publication presents
results of a test with two smaller pans. The potential to use a smaller unit would allow a single
individual to easily set up and maintain the EASY Pan and, at the same time, reduce the overall
cost of materials in the construction process. The hypothesis of this particular test was that the
two smaller pans would respond in a similar manner to the larger pans under evaporation and
excess rainfall conditions.
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Methods and Procedures

Eighteen different galvanized pans were used. For this particular test, six #3 (large-sized) pans
representing the original design (17 gallons), six #0 (medium-sized) pans (8 gal.) and six KA
(small-sized) pans (4 gal.) were installed. The free water surface area on the large pan is about
460 mm2 when the pan is full (at the drain hole). Each size pan was randomly selected to have
either the standard wire cover (2" wire mesh) or standard window screen (0.0625" wire mesh).
See Figure 1.

 

Each of the pan units uses a float which allows the water level to be represented on a float
indicator arm (Thomas et al., 2004). The float unit designed for both the #3 and the #0 pans
were standard brass toilet bowl floats [about 4.3" dia.]. The float unit on the KA pans was
constructed from PVC material instead of using a toilet bowl float. The float dimensions are 3
inches in length and 1.5 inches in diameter with end caps glued to each end. The float
dimensions were designed to provide a similar surface displacement to the floats for the other
pans.

All pans were placed, leveled, and the back indicator plate attached per the installation
instructions (Thomas et al., 2001). Care was taken to ensure a similar wind run and compass
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orientation condition for all pans. All pans were at least 3 feet from each other during the test,
with a random selected location for each pan. The water level in each pan was maintained so the
indicator arm attached to the float was between the black (upper) “do not irrigate” line on the
back plate and the red (lower) “irrigate” line (Figure 1). For operational purposes, the black line
position is designed to represent field capacity in the soil, and the red line represents the soil
water deficit where irrigation should commence. If the water level in one pan in the same
treatment dropped below the red line, all pans within that treatment were refilled. Periodically
during the test, the pans were cleaned and restarted to maintain an oil- and debris-free surface
for evaporation. No copper sulfate, dye or chlorine additives were used to reduce algae growth
during this test. If algae growth became evident, all pans were cleaned and re-started.

The pans were not sheltered from rainfall, as would be representative of an actual field situation.
The test was designed to evaluate the evaporation rate from each of the pans and screen covers
as well as the response of the pans and covers to rainfall. Under typical evaporation conditions,
the pan level would decline prior to the next reading. The water lost from each pan was
considered a positive response in the graphical representations. The pans were operated for a
period of two months (3 Aug. to 3 Oct.) to provide a sufficient number of days with both
evaporation and rainfall. This period typically has large and medium evaporation rates in the
southeast region of the United States. Irrigation events do occur during this period for row crops
like peanut and cotton. During that period of testing, at least eight significant rainfall events
caused the pan levels to rise prior to the next reading (rainfall amount exceeded the evaporation
amount).

Table 1. Description of EASY Pans that were tested.

Label Description CV**

L~50 #3, 17-gallon tub (Large) with 2" wire mesh
screen

30

L~WS #3, 17-gallon tub (Large) with window screen 33

M~50 #0, 8-gallon tub (Medium) with 2" wire mesh
screen

18

M~WS #0, 8-gallon tub (Medium) with window
screen

23

S~50 KA, 4-gallon tub (Small) with 2" wire mesh
screen

21

S~WS KA, 4-gallon tub (Small) with window screen 28

* All tubs are galvanized steel; large tubs are 24" top dia., 21" bottom dia., and 11" depth; medium tubs are 18.5" top dia., 15.6" bottom dia., and
9.5" depth; small tubs are 13.5" top dia., 11" bottom dia., and 7.75" depth. Drain holes were 0.5" dia. and were drilled 3.5" from the top of the
pan.
** CV is the Coefficient of Variation for the three replications of each treatment. The CV is calculated for each treatment based on the average
of the individual reading CVs (SD/Mean Difference in water level for the three replications) over the entire period of study. Based on the data
collection schedule, the CV represents an average 2.1 day reading interval.

The variability in pan level readings within a particular treatment was analyzed using the
coefficient of variation. The expectation is that the smaller pans would respond to evaporation
rates (change in water level) in a similar manner to the larger pans. The analysis was made to
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determine if the pans of the same size and same screen material responded similarly to each
other, and how the variation was different between pan sizes. For the test, at least 26 different
readings were available over a two-month period of time that did not include a refill of a pan or
a significant rainfall event (where a pan overflowed through the drain hole).

Results and Discussion

Response of the Smaller Pans in Comparison to the Larger Pan

The medium pan (M~50) did not respond exactly the same as the larger pan (L~50) [Figures 2
and 3]. It appears that the response due to rainfall was quite different between the two pans.
There may have been a situation where all pans did not fill at the same rate when rainfall
occurred (ratio of the area of the float compared to area of the pan). The small pan (S~50)
responded in a similar manner to the medium pan (M~50) when compared to the large (L~50)
pan.

 

Figure 2. The relationship and linear correlation line for the average water loss or gain between
the large pan (L) and the medium pan (M), both with 50 mm wire mesh screen (50).
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Figure 3. The relationship and linear correlation line for the average water loss or gain between
the large pan (L) and the small pan (S), both with 50 mm wire mesh screen (50).

 

The response of the medium and small pans, respectively, as compared to the large pan when all
pans have window screen is shown in Figures 4 and 5. The response of the pans to rainfall was
again a factor. A large discrepancy for the rainfall impacted results was evident between the
large and small pans with the window screen (Figure 5). The small pan did a better job of
representing the evaporation that occurs from the large pan. If the pan is to be used exclusively
for “low water use” crops (i.e., window screen and a short rod length), the small pan may be a
reasonable alternative.
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Figure 4. The relationship and linear correlation line for the average water loss or gain between
the large pan (L) and the medium pan (M), both with window screen (WS).

 

Figure 5. The relationship and linear correlation line for the average water loss or gain between
the large pan (L) and the small pan (S), both with window screen (WS).

 

Statistical results did not show any significant differences (based on P
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