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PREFACE

This dissertation contains two chapters. Chapter | of this dissertation is entitled

Changes in Soil Physical Properties Resulting from Swine Effluent Amendments to a

" Calcareous Silt Loam. Chapter i is entitled A Mixed Methods Evaluation of the

Computer Applet Soil Temperature Changes with Depth and Time as an Undergraduate

Teaching Tool. Both chapters are formatted as stand-alone articles for submission to the
Soil Science Society of America Journal and the Journal of Natural Resourc_:es and Life

Science Education, respectively.
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Changes in Soil Physical Properties Resulting from Swine Effluent Amendments

to a Calcareous Silt Loam



EXECUTIVE SUMMARY

The expanding swine industry in the Oklahoma panhandle not only generates
increased revenue, but billions of gallons of effluent that without proper management
potentially pose a significant threat to soil and water quality. When land-applied at rates
based on plant nutrient requirements, applications of effluent to Cropland can replace
costly fertilizer inputs without compromising the environment. In addition, swine effluent
applications have the potential to improve soil structural, physical, and management
properties. Therefore, the objectives of this study were to identify and quantify changes
in aggregate stability, organic carbon, particle size distribution, bulk density, and soil
ﬁﬂorphological properties of a Richfield silt loam resulting from various rates of: (1)
anhydrous ammonia, beef manure, and swine effluent to conventionally-managed,
continuous corn, (2) urea and swine effluent to continuous forage, and (3) swine effluent
using sprinkler and flood application techniques to a no-tilled corn-wheat-fallow rotation.
Soil samples were collected from long-term, swine effluent research experiments located
at the Oklahoma Panhandle Research and Extension Center in Goodwell, Oklahoma.
Analyses showed swine effluent amendments had little to no effect on soil physical and
morphological properties under the three management systems after 2to 5 years of
application. Differences in water stable aggregates, surface organic carbon contents,
and surface bulk density were beginning to emerge between treatments, but were not
significant or consistent across treatments and management systems. It is expected that
as applications of swine effluent continue, soil properties will continue to change,

warranting their reevaluation in the future.



INTRODUCTION

The landscape of the Oklahoma panhandle has undergone significant changes in
the past 10 years, as the once desolate short grass prairie is now home to numerous
large swine (Sus scrofa domesticus) production facilities. Between 1992 and 1997,
Texas County, Oklahoma experienced a 70-fold increase in its hog population, from
approximately 13,500 head in 1992 to over 900,000 head in 1997 (National Agricuitural
Statistics Service [NASS], 1997) making Texas County the third largest hog-producing
county in the United States. Of the approximate 1.69 million hogs sold in Oklahoma
annually, 1.45 million or 86% are produced in Texas County alone (NASS, 1997).

The expanding Oklahoma swine industry not only génerates increased revenue,
but billions of gallons of effluent that without proper management and utilizafion could
threaten high plains ecosystems. Swine efflue‘nt management problems are not limited
to Oklahoma, but are rather a nationwide concern. According to the U.S. General
Accounting Office (1995), between 1978 and 1994, the total number of hog operations of
all sizes nationwide decreased approximately v67% while the national hog inventory
remained the same. In 1992, approximately 2,500 hog operations nationwide housed
more than 1,000 animals onsite. These large operations housed approximately 30% of
the nation's hog inventory, totaling an estimated 15 million hogs.

Most waste generated by |arge swine production facilities is stored in outdoor,
earthen lagoons until it is land-applied (Kosco and Hall, 1999; Miner, 1999). In these
systems, waste is flushed out of confinements using fresh or recycled water, resulting in
effluents containing a mixture of the flush water, feces, urine, spilled feed, as well as
undigested dietary components, endogenous end-products and indigenous bacteria from
the lower intestinal tract (Sutton et al., 1999). Approximately 500 to 2,000 L of flush

water are used for every 1,000 kg of animal per day, resuiting in effluents containing



very low concentrations of solids (0.3 to 2%) (Vanotti and Hunt, 1999). Giusquianai et al.
(1998) found that most effluent constituents are found in the solid phase, with only
sodium, nitrogen and 22.4% of the total organic carbon occurring predominantly in the
liquid fraction.

When land-applied at rates based on plant nutrient requirements, use of effluent
on cropland can replace costly fertilizer inputs without compromising the environment
(Sutton et al., 197§). In addition, when properly land-applied, organic constituents of
animal waste have the potential to improve soil structural and physical properties by
increasing the organic matter content.
| Studies by Ndayegamiye and Cote (1989), Nath et al. (1973), Biswas and Ali
(1969), Biswas and Khosla (1971), Klute and Jacob (1949), Williams and Cooke (1961),
and Free (1949) found that soil organic carbon contents were significantly increased with
various rates of animal waste amendments. Specifically, Mbagwu (1989b) found that the
lower inherent organic carbon content of the soil, the higher the relative improvement in
residual organic carbon.

According to Sparling et al. (2003), the benefits of increasing soil organic carbon
contents are numeroué, as soil organic matter promotes soil cation exchange and
fertility, soil aggregation and porosity, water infiltration and storage, and microbial growth
(Allison, 1973; Sloan, 1990; Reeves, 1997; Karlen, Andrews, and Doran 2001). In
addition, increases in soil organic carbon help reduce the amount of carbon dioxide in
the atmosphere (Lal, 2001).

Numerous studies have also found that organic waste applications increase the
amount of water stable soil aggregates in the soil (Pagliaiet al., 1981; Browning and
Milan, 1944; Benebi et al., 1998; Mbagwu, 1989a, 1989b; Nath et al., 1973; Young,
1974; Guttay et al., 1956; Mbagwu and Bazzoffi, 1988). The effects of organic matter on

aggregate stability is considerable, as the organic carbon content of aggregates was



found to account for approximately 73 to 98% of aggregates’ tendency to disperse
(Mbagwu, 1990) and Tiarks (1973) found the relationship between organic carbon and
aggregate stability was linear.

Both long-term (Biswas and Khosla, 1971; Klute and Jacob, 1949; Williams and
Cooke, 1961) and short-term studies (Gupta et al., 1977; Kladviko and Nelson, 1979;
Mays et al., 1973; Salter and Haworth, 1961; Tiarks et al., 1974; Unger and Stewart,
1974; Volk and Ullery, 1973; Webber, 1978; Weil and Kroontje, 1979; Hazef, 1974)
found animal waste applications decrease bulk density. Studies have found bulk density
is inversely related to the amount of manure applied (Tiarks, 1973), as well as soil
organic matter content, aggregate stability, and soil respiration (Martens and
Frankenburger, 1992).

However, swine effluent applications above those needed for plant nutrient
needs can potentially impair soil quality. Often, the concentrated nature of swine
production and economic limitations that discourage long distance transportation of
waste, result in the frequent and continued application of effluent to the same land
(Duffera et al., 1999). Over application of swine effluent to cropland can lead to the rapid
increase in soil P concentrations. High concentrations of soil P in of themselves are not
detrimental, but the off-site movement of the P and/or P laden soil though runoff and
erosion can significantly impair surface water quality (Sharpley and Menzel, 1987). In
addition, large applications of effluent have been found to decrease a soil’s hydraulic
conductivity (Vanderholm and Beer, 1970) resulting from the dispersion of aggregates
due to the accumulation of Na* (Khaleel et al., 1981).

The objectives of this study were to identify and quantify changes in organic
carbon, aggregate stability, bulk density, particle size distribution, and soil morphological

properties of a Richfield silt loam resulting from various application rates of:



(1) Anhydrous ammonia, beef manure, and swine effluent to conventionally-

mahaged, continuous corn

(2) Urea and swine efflue.nt to a continuous forage system

(3) Swine effluent using sprinkler and flood application techniques to a no-tilled

corn-wheat-fallow rotation.

This research provided valuable information on the effects of swine effluent
amendments to calcareous soils in a semi-arid environment. Previous research on
animal waste amended soils has primarily focused on historical hog producing states,
such as lowa and North Carolina, where soils are typically acidic to neutral and the

climate is sub-humid to sub-tropical.



MATERIALS AND METHODS

Site Descriptions

Soil samples were collected from iong-term research experiments located at the
Oklahoma Panhandle Research and Extension Center (OPREC) in Goodwell, Oklahoma
(36°35'38”N 101°36°48”W). The Richfield series (fine, smectitic, mesic Aridic Argiustoll)
is the sole soil mapped in the study experiments (USDA-OAES, 1961). Three
experimental plots (701, 702 and 703B) were utilized in this research.

A randomized complete block was established for Experiments 701, 702, and
703B for the evaluation of soil properties receiving: 0, 168 and 504 kg N ha™ of beef
manure, swine effluent, and anhydrous ammohia applications under conventionally-
managed, continuous corn (Zea mays L.); 0, 168 and 504 kg N ha™' swine effluent and
urea applications to buffalograss (Bison, Buchloe dactyloides(Nutt) Englem),
bermudagrass (Midland, Cynodon dactylon (L) Pers.), pubescent wheatgrass (Luna,
Thinopyrum Intermedium (Host) Barkworth and Dewey) and orchardgrass (Paute,
Dactylis glomerata L.); and 0, 0.5x, 1x, and 2x applications of sprinkle and surface
applied swine effluent applications (where x equaled 201 kg N ha™ in 1999 and 224 kg N
ha'in 2000) under a no-tilled corn-wheat-fallow (Zea mays L- Triticum aestivum-fallow )
rotation, respectively. All treatments within an experiment were repeated in triplicate.
Experiment 701 was established in 1995 and Experiments 702 and 703B were
established in 1998. All experiments were supplemented with sprinkler irrigation as
needed to maintain proper crop growth.

The treatments in Experiments 701 and 702 were abbreviated in the following
manner: 0 kg N ha™' (CTL), 168 kg N ha™ swine effluent (SE168), 504 kg N ha™' swine
effluent (SE504), 168 kg N ha™ beef manure (BF168), 504 kg N ha™ beef manure

(BF504), 168 kg N ha™ anhydrous ammonia (AA168), 504 kg N ha™ anhydrous ammonia



(AA504), 168 kg N ha™" urea (UR168), and 504 kg N ha™ urea (UR504). In Experiment

- 703B, the treatments were abbreviated as follows: 0 kg N ha™ no-till (CTL), 0 kg N ha
tilled (TIL), 0.5x sprinkler-applied swine effluent (SPR0.5), 1x sprinkler-applied swine
effluent (SPR1), 2x sprinkler-applied swine effluent (SPR2), surface-applied swine
effluent (SURO.5), 1x surface-applied swine effluent (SUR1), 2x éurface-applied swine
effluent (SUR2), 168 kg N ha™ anhydrous ammonia (AA1), and 336 kg N ha'anhydrous

ammonia (AA2).

Soil Sample Collection
All soil cores were collected using a tractor-mounted Gidding’s hydraulic soil
probe equipped with a 4.45 cm by 122 cm core barrel during October 2000. Cores were
collected within the middle of each treatment plot, with care taken to avoid heavily
disturbed areas. Individual soil cores were stored in separate plastic core tubes and
returned to Oklahoma State University for further analysis. Additional samples of the
surface soil (0-7.6 cm) were collected, bagged separately, and used in aggregate

stability analysis.

Soil Analyses

All soil profiles were described using the standard format and nomenclature of
the Soil Survey Staff (1993). Once described, the 0-10 cm depth increment of each core
was air-dried and bground to pass through a #10 brass sieve (2 mm square openings).
The <2 mm fractions were used for particle size and organic carbon analyses.

Soil bulk densities were determined for the 0 to 15.24 cm and 15.25 to 30.48 cm
intervals of each subplot using a modified core method (4A3) described in Soil Survey
Staff (1996). Five samples of each depth increment were collected in each plot using a

hand-driven bulk density probe. Aggregate stability was determined for each surface 0-



7.6 cm soil sample using the wet sieving method (4G1) outlined by the Soil Survey Staff
(1996). Aggfegate samples from each plot were run in triplicate. Particle size distribution
was determined using a modified pipette method described in Konen (1999). A sample
pretreatment of 30% hydrogen peroxide was used to ensure all silt and clay particles
acted discretely, as opposed to remaining in organo-mineral aggregates (Gee and
Bauder, 1986). Organic carbon was determined using the modified Mebius method,
where oxidizable organic carbon was reduced using potassium dichromate in the
presence of sulfuric acid. The remaining chromium was quantified using a

spectrophotometer at 590 nm (Nelson and Sommers, 1982).

Data Analysis
Data was analyzed using the PROC MIXED procedure in Statistical Analysis
Systems (SAS) (SAS Institute, 2002). Backwards-stepwise regression was performed to
determine the correlation between various soil properties using the PROC REG

(SELECTION = BACKWARD) procedure in SAS.
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RESULTS AND DISCUSSION

Soil Physical and Morphological Properties Relating to Swine, Beef and

Anhydrous Ammonia Applications to Conventionally Managed, Continuous Corn

Selected Morphological Properties

Average depth of mollic color was not significantly different between the control
and the six treatments (Table 1-1). Mollic color is defined as a moist soil color having a
value and chroma equal to or less than 3. However, the SE504 treatment had a
gignificantly shallower average depth of mollic color (47 cm) when compared to the
AA168 (62 cm) and BF504 (63 cm) treatments, with p-values of 0.0458 and 0.0417,
respectively. This difference was not thought to be treatment induced, but rather resulted

from inherent soil variability.

Table 1-1. Average depth of mollic color, depth to argillans and depth to carbonates by

N-source and rate for Experiment 701.

N-Source Rate Depth of Mollic Color  Depth to Argillans  Depth to Carbonates
kg N ha™ cm
Swine
168 56abc 18a 50a
504 47a 26a b4a
Beef
168 b6abc 18a 60a
504 63bc 19a 63a
AA
168 62bc 23a 68a
504 52abc 13a 58a
Control
0 57abc 16a 58a

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.

11



There were no significant differences in depth to argillans and depth to
carbonates between the treatments. Depth of argillans was determined by first presence
of clay films on peds and depth to carbonates was determined by first presence of
effervescence when the soil was treated with 1 N hydrochloric acid.

No significant differences in morphological properties between treatments was
expected, due to the relatively short duration of the experiment (5 years).

No treatments in Experiment 701 contained granular structure within the surface
horizon. Annual tillage practices likely resulted in the destruction of the granular peds
through increased compression (compaction) and the stimulation of organic matter

decomposition.

Organic Carbon and Aggregate Stability

Mean surface (0-10 cm) organic carbon content of the BF504 treatment was
significantly higher than all other treatments and control (Table 1-2). Similar studies
(Tiarks et al, 1974; Unger and Stewart, 1974; Haghiri et al., 1978) have found that high
rates of beef manure can increase the organic carbon content of soils over a short
period of time, as beef manure typically contains a high percentage of organic materiais
(approximately 46 to 55% total solids, feedlot manure) (LPES, 2002).

AA168, AA504 and SE168 treatments had significantly lower percentages of
water stable aggregates in the surface horizon when compared with the control (Table 1-
é). It is thought that the destruction of water stable aggregates in the anhydrous
ammonia and swine effluent treatments is possibly the result of aggregate dispersion
due to increasing sodium concentrations, as preliminary data shows that the application
of both N-sources is increasing the amount of sodium found in the soil (Table 1-3). This
is consistent with Khaleel et al. (1981) who found increased dispersion of aggregates in

swine effluent treated soils due to buildup of effluent-derived Na*. Other investigators

12



have also reported that applications of wastes containing high concentration of Na*,
resulting in aggregate dispersion and reduction in water infiltration and percolation

(Powers et al., 1975; Travis et al., 1971).

Table 1-2. Average surface organic carbon and water stable aggregates by N-source

and rate for Experiment 701.

N-Source Rate Organic Carbon  Water Stable Aggregates

kg N ha” % (w/w) %

Swine

168 1.0a 16.4a

504 0.9a 18.7ab
Beef

168 1.0a 18.3ab

504 1.5b 18.7ab
AA

168 1.0a 13.3a

504 0.9a 9.9a
Control :

0 1.0a 26.5b

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.

Table 1-3. Average surface sodium by N-source and rate for Experiment 701.

N-Source Rate Sodium
kg N ha™ mgL"
Swine
168 72.0ab
: 504 85.7a
Beef
168 57.6b .
504 54.7b
AA _
168 54.7b
504 68.9ab
Control. :
0 50.2b

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.

11 Unpublished data, J.C. Turner (2003), Okiahoma State University

13



It is also possible that the flood application of effluent is destroying aggregates,
as Gregorich et al. (1993) found that the sudden wetting of a soil can decrease the
strength and stability of soil aggregates. Aggregate disintegration by wetting is
dependent upon the rate of wetting (Quirk and Panabokke, 1962; Kay and Angers, 1999)
and is thought to occur due to differential swelling of soil materials and/or aggregate
explosion due to entrapped air (Panabokke and Quirk, 1957; Quirk and Panabokke,
1962).

Analysis of the data using backward-stepwise regression found that surface bulk
density was very weakly correlated (p-value = 0.0831, R* = 0.1153) with the percentage

water stable aggregates in Experiment 701 (Table 1-4).

Table 1-4. Regression coefficient for percent water stable aggregates in Experiment 701

Predictor Variable Beta p-value
Intercept -26.37625
Surface bulk density 31.68867 0.0831

These results are contrary to thoée of Tiarks (1973), who found an almost
linear relationship between surface water stable aggregates and organic carbon
contents and Kemper and Koch (1966) who found a good correlation between clay
content (in the range between 5 and 90%) and wet sieve aggregate stability in soils from
semi-arid regions.

Further research is needed to better define the soil properties influencing the

stabilization of aggregates in these fields.
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Bulk Density

Average surface bulk densities for the treatments were not significantly different
than the CTL (Table 1-5). However, surface bulk density for AA504 treatment was
significantly lower than for SE504 treatment (p-value = 0.0302). It is thought that
because the swine effluent was applied via flooding, the large-amount of effluent applied
to the SE504 plots may have resulted in the destruction of non-water stable soil
aggregates and the subsequent filling of pores with dispersed sediments, thereby

increasing the bulk density as discussed in Nemati et al. (2000).

Table 1-5. Average surface and subsurface bulk density by N-source and rate for

Experiment 701.
N-Source Rate Surface Bulk Density = Subsurface Bulk Density
kg N ha™ Mg m®
Swine
168 1.48ab 1.62abc
504 : 1.52a 1.60abc
Beef
168 1.47ab 1.54c
504 . 1.46ab 1.71ab
AA :
168 1.38ab 1.57abc
504 1.34b 1.46abc
Control
0 1.45ab 1.62bc

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.

The surface bulk densities of all treatments were appfoaching that considered
root limiting in silt loam (1.45 Mg m™®) and clay loam soils (1.5 Mg m™®) (Daddow and -
Warrington, 1983).

Average subsurface bulk densities for all treatments, with the exception of

AA504, were not significantly different than the CTL. In addition, the average subsurface

15



bulk density of the BF504 treatment was significantly higher than for the AA504 and
BF168 treatments. Reasons for the increase in subsurface bulk density with increasing
rates of beef manure are unclear. Observed differences in all subsurface bulk densities
are thought to be due to inherent soil variability, as the effect of the treatments on bulk
densities would likely be small at the depth sampled.

Data analysis using backward-stepwise regression found that surface bulk
density was weakly correlated with the combination of percentage water stable

aggregates and surface sand content (p-value = 0.0126, R? = 0.3055) (Table 1-6).

Table 1-6. Regression coefficients for surface bulk density in Experiment 701

Predictor Variable Beta p-value
Intercept 0.93971
Water stable aggregates 0.00422 0.0306
Sand 0.01422 0.0171

The positive relationship between water stable aggregates and surface bulk
density are contrary to what was expected. One would have expected a negative
correlated of water stable aggregates with surface bulk density, as increases in stable
aggregation often result in decreased in bulk density.

Several studies found bulk density was inversely related to soil organic matter
content, aggregate stability, and soil respiration (Martens and Frankenburger, 1992).
However, this research found no relationship between surface soil organic carbon and

surface bulk density.
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Soil Texfure

There were no differences in the surface sand and clay contents between
treatments (Table 1-7). However, average surface silt conten.t of SE504 was significantly
lower than AA504. This difference is most likely a result of spatial variation rather than

amendments app|ied.

Table 1-7. Average surface sand, silt, and clay contents by N-source and rate for

Experiment 701.
N-Source Rate Sand Siit Clay
kg N ha™ %
Swine
168 30a 45ab 253
504 31a 43a 26a
Beef
168 31a 45ab 24a
504 30a 47ab 23a
AA
168 - 30a 46ab 24a
504 28a 50b 23a
Control
0 29a 47ab 24a

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance. :

Soil Physical and Morphological Properties Relating to Swine Effluent and Urea

Applications to Continuous Forage

The presentation of statistical comparisons between treatments was limited to

within a single grass species.
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Selected Morphological Properties

Within the bermudagrass plots, SE168 had a significantly deeper average depth
of mollic color than the UR treatments (Table 1-8). Also, average depth to carbonates
were deepest in the SE treatments and shallowest in the CTL.

Within the wheatgrass plots, UR504 had a significantly deeper depth of mollic
color than the CTL. Additionally, UR168 had significantly deeper average depth to
carbonates than SE168, SE504, UR504, and the CTL.

There were no differences in depth to argillans between treatments within a
grass and no treatments contained granular structure within the surface horizon.

Variations in morphological properties between treatments was believed to be

due to inherent soil variability rather than effects of treatments applied.
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Table 1-8. Average depth of mollic color, depth to argillans and depth to carbonates by

N-source and rate for Experiment 702.

Grass N-Source  Rate Depth of Depth to Depth to
Mollic Color Argillans Carbonates
kg ha™ cm

Buffalograss

Swine - 168 63a 14a 61a
504 55a 12a 64a
Urea 168 65a 16a 61a
504 69a 19a 64a
Control 0 66a 17a . 71a
Bermudagrass
Swine 168 83a 16a 91a
504 69a 12a 79a
Urea 168 58b 19a 61b
v 504 58b 6a 65b
Control 0 53b 15a 58c
Orchardgrass _
Swine 168 64a 10a 68a
504 60a 16a 62a
Urea 168 62a 16a 69a
504 67a 15a 67a
Control 0 62a 13a 63a
Wheatgrass
| Swine' 168 57ab 19a 61a
504 62ab 16a 65a
Urea 168 55ab 14a 84b
504 67a 14a 65a
Control 0 47b 16a 57a

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) within a single
grass species as determined by analysis of variance.

Organic Carbon and Aggregate Stability
There were no differences in surface (0 —10 cm) organic carbon contents

between treatments within the buffalograss, bermudagrass, and orchardgrass plots
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(Table 1-9). However in the wheatgrass plots, U540 contained significantly more surface
organic carbon than SE168. This increase could potentially be due to increased inputs of
plant residue or increased storage of soil organic matter with increased N applications.
However, because increased amounts of organic carbon were only found in one of the
eight 504 kg N ha™ treatments, it is possible that difference is caused by natural
variability in soil organic carbon contents.

There were no significant differences in the amount of water stable aggregates
within the buffalograss plots (Table 1-9).

Within the bermudagrass plots, SE168 had significantly more stable aggregates
than SE504, UR504, and CTL; UR168 treatment had significantly more stable |
aggregates than UR504; and the CTL had sighificantly more stable aggregates than
SES504 and UR504. The reasons for the decline in water stable aggregates in SE504
and UR504 are unclear, but may be linked to small declines in organic carbon quality
and quantity at the high application rates (as seen in the SE504 rate), buildup of Na*,
destruction of aggregates due to rapid wetting in the SE504 treatment, or differences in
surface bulk densities.

Within the orchardgrass plots, the CTL had significantly higher amounts of water
stable aggregates than the SE and UR treatments. It is unclear as to what is causing the
serious decline in the amount of water stable aggregates in the N-amended plots, as the

decrease cannot be tied to treatment, organic carbon contents or surface bulk density.
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Table 1-9. Average depth of organic carbon and water stable aggregates by N-source

and rate for Experiment 702.

Grass N-Source  Rate Organic Carbon  Water Stable Aggregates
kg ha™ % (Wiw) %
Buffalograss
Swine 168 1.3a 24a
504 1.2a 10b
Urea 168 1.4a 23a
504 © 1.5a 10b
Control 0 1.1a ' 30a
Bermudagrass
~ Swine 168 1.5a 34acde
504 1.3a 11bd
Urea 168 1.3a 31acde
504 1.4a 21bcd
Control 0 1.3a 39ce
Orchardgrass
Swine - 168 1.4a 9a
504 1.4a 7a
Urea 168 1.5a 14a
504 1.2a 5a
Control 0 1.3a 24b
Wheatgrass .
Swine 168 1.2a 26acd
504 1.5ab 10bd
Urea 168 1.4ab 35acd
504 1.6b 15ab
Control 0 1.4ab 13abd

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) within a single
grass species as determined by analysis of variance. )

Orchardgrass treatments in Experiment 702 also contained fewer water stable
aggregates than conventionally-tilled treatments of Experiment 701. This is contrary to

previous research that has found that continuous forage/grass systems increase surface
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water stable aggregates due to the lack of tillage and soil aeration and‘ increases in
organic carbon over conventionally-tilled fields (Cambardella and Elliot, 1992; Patton,
unpublished data).

In the wheatgrass plots, SE168 had significantly more water stable aggregates
than SE504. Also, UR168 had significantly more stable aggregates than SE504, UR504
and the CTL. This was similar to trends seen in the bermudagrass plots, where 504
rates of SE and UR had less water stable aggregates than those receiving lower N rates.
These differences may be linked to differences in organic carbon quality and quantity,
microbial activity, or differences in surface bulk densities between the low and high N
application rates, but fufther investigation into these claims is needed.

Backward-stepwise regression determined that the combination of depth of mollic
color, depth to carbonates, and subsurface bulk density were weakly correlated (p-value

= 0.0083, R® = 0.2074) to the amount of water stable aggregates (Table 1-10).

Table 1-10. Regression coefficients for percent water stable aggregates in Experiment

702
Predictor Variable Beta p-value
intercept -28.00937
Depth of Mollic Color -0.033620 0.0626
Depth to Carbonates 0.38428 0.0065
Subsurface Bulk Density 30.18916 0.0591

Bulk Density
Few differences in surface and subsurface bulk densities were found between
treatments (Table 1-11). In the buffalograss and bermudagrass plots, SE504 had

significantly higher average surface bulk densities than UR168. Swine effluent
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applications via flooding may be resulting slaking of non-stable aggregates and
subsequent filling of pores with dispersed sediments, leading to increased bulk density
(Nemati et al., 2000). In addition, the sheer weight of the effluent may have contributed

to compaction of the surface soil layer.
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Table 1-11. Average depth of surface and subsurface bulk densities by N-source and

rate for Experiment 702.

Grass N-Source  Rate Surface Bulk Density  Subsurface Bulk Density
kg ha™ Mg m*®

Buffalograss

Swine 168 1.43ab 1.46a
' 504 1.57a 1.46a
Urea 168 1.36b 1.45a
504 1.45ab 1.42a
Control 0 1.40ab 1.44a
Bermudagrass ,
Swine 168 1.34ab 1.48ab
504 1.42ab 1.43ab
Urea 168 1.28a 1.41ab
504 1.45b 1.37a
Control 0 1.41ab 1.57b
Orchardgrass
Swine 168 1.45a 1.47a
504 1.50a 1.45a
Urea 168 1.56a - 1.41a
504 148 : 1.36a
Control 0 1.44a 1.33a
Wheatgrass
Swine 168 1.66a 1.42a
504 1.46a 1.42a
Urea 168 1.39a 1.48a
504 1.42a : 1.41a
Control 0 1.45a 1.43a

+ Within each property, values displaying the same letter are not significantly different (p-value < 0.05) within a single
grass species as determined by analysis of variance.

Backward-stepwise regression determined the combination of depth to argillans
and depth to carbonates were very weakly (p-value = 0.384, R? = 0.1200) correlated to

surface bulk density (Table 1-12).
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Table 1-12. Regression coefficients for surface bulk density in Experiment 702

Predictor Variable Beta p-value
Intercept 1.66975
Depth to argillans -0.00389 0.0612
Depth to carbonates -0.00250 0.0282

Soil Texture

There were no significant differences in surface sand contents between

treatments (Table 1-13).
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Table 1-13. Surface sand, silt and clay contents by N-source and rate for Experiment

702.
Grass N-Source  Rate Sand Silt Clay
kg ha™ Yo
Buffalograss
Swine 168 23a 53b 24a
504 23a 52b 25a
Urea 168 22a 53b 25a
504 23a 51ab 26a
Control 0 23a 49a 28b
Bermudagrass
Swine 168 24a 53a 23a
504 21a 53a 26ab
Urea 168 22a 53a 25ab
504 23a 52a 25ab
Control 0 23a 51a 26b
Orchardgrass
Swine 168 23a 52a 25a
504 23a 52a 25a
Urea 168 23a 53a 25a
504 23a 51a 26a
Control 0 21a 54a 25a
Wheatgrass
Swine 168 22a 51a 27a
504 23a 52a 25a
Urea 168 22a 53a 25a
504 22a 53a 25a
Control 0 23a 52a 25a

T Within each property, values displaying the same letter are not significantly different (p-value < 0.05) within a single
grass species as determined by analysis of variance.

Statistical differences in 'average surface silt and clay contents between
treatments were present. However, these differences are within the range of error for the

particle size procedure (+ 3%).
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Soil Physical and Morphological Properties Relating to Various Application Rates
of Swine Effluent Using Sprinkler and Flood Application Techniques to a No-tilled

Corn-Wheat-Fallow rotation

Selected Morphological Properties

No differences in depth of mollic color and depth to argillans were found between
treatments (Table 1-14). Average depth to carbonates was significantly greater in the
AA2 and SUR2 treatments than in the CTL, SPR0.5 and SPR1 treatments.

Variations in depth to carbonates were likely tied to an episode of soil
disturbance, rather than treatments applied. It is believed that many of the plots in
Experiment 703B were disturbed during the installation of a nearby natural gas well
(personal communication, Laurence Bohl, OPREC Station Superintendent, May 30,
2003) during the early to late 1970’s. This disturbance, rather than the treatments
applied, is the probable cause of differences in depths to carbonates. -

Only five of the 42 soil cores collected from Experiment 703B contained granular
structure in the A-horizon. The treatment and depth of granular struéture were as
follows: control (12 cm), 1x surface-applied swine effluent (4 cm), 2x surface-applied
swine effluent (17 cm), 1x anhydrous ammonia (10 cm), and 2x anhydrous ammonia (10

cm).
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Table 1-14. Average depth of mollic color, depth to argillans and depth to carbonates by

N-source and rate for Experiment 703B.

N-Source Rate Depth of Mollic Color  Depth to Argillans  Depth to Carbonates

cm

Sprinkle

0.5x 43a 27a 35abcg

1x 43a 23a 36abcdg

2x 38a 13a 44abcdetg
Surface

0.5x 40a 16a 40abcdeg

1x 42a 16a 46bcdefg

2X 53a 20a 48cdef
AA ‘

1x 46a 26a 40abcdetg
: 2X 51a 25a 50def
Control

0 44a 17a 38abctg
Tillage

0 48a 18a 42abcdetg

T Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.

Organic Carbon and Aggregate Stability

There was no significant difference in surface organic carbon contents among
treatments and the controls (Table 1-15). In contrast to previous research, tillage had the
most significant effect on promoting the amount of water stable aggregates (Table 1-14).
TIL contained significantly more water stable aggregates than SPR1, SUR2, AA1, AA2,
and CTL treatments. Reason for increased aggregate stability in the tilled plots is
unclear, as previous research has found that tillage destroys water stable aggregates
(Baldock and Kay, 1987; Canarache, 1999).

In this experiment, no soil properties were significantly correlated with the

amount of water stable aggregates as determined by backward-stepwise regression.
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Table 1-15. Average surface organic carbon and water stable aggregates by N-source

and rate for Experiment 703B.

N-Source Rate Organic Carbon  Water Stable Aggregates

% (W/W) %

Sprinkle

0.5x 1.1a 11ab

1x 1.1a 9a

2x 1.1a 11ab
Surface

0.5x 11a 13ab

1x 1.1a 11ab

2X 1.1a 9a
AA

1x 1.2a 7av

2x 1.2a 10a
Control

_ 0 1.1a 10a

Tillage

0 1.0a 16b

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.

Bulk Density

Average surface bulk densities varied wildly among treatments (Table 1-16).
However, it is important to note that there were no consistent differences in surface bulk
densities between the two application methods of swine effluent, between the tillage
control and the no-till control, or between rates within swine effluent application methods.

Much like the surface bulk densities, average subsurface bulk densities were
highly variable among treatments. Only AA1 had a subsurface bulk density different than
. the CTL. In addition, the average subsurface bulk density for AA1 was significantly
higher than SPR1, SPR2, SUR1, SUR2 and AA2. Reasons for the high bulk density in
the AA1 are unclear. The wide variations in surface and subsurface bulk densities are
likely a remnant of previous field disturbances when the natural gas well and

accompanying pipelines were instalied.
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Table 1-16. Average surface and subsurface bulk densities by N-source and rate for

Experiment 703B.

N-Source Rate Surface Bulk Density = Subsurface Bulk Density

Mg m®
Sprinkle :
0.5x 1.41abcd 1.51abcdef
1x 1.47ac 1.45abcdf
2x 1.40bcd 1.44abcd
Surface
0.5x 1.36bcd 1.51abef
1x 1.34bcd 1.46abcdf
2x 1.39abcd 1.42abd
AA
1x 1.34bd 1.59cef
2x 1.44acd 1.44abcd
Control .
0 1.42acd 1.48abcdf
Tillage
0 1.47ac 1.54acef

T Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.

No soil properties were significantly correlated with surface bulk density within

this experiment.

Soil Texture

No differences in percentages of sand and silt contained in the surface horizon
were found between treatments (Table 1-17). Differences in clay may be due to previous

soil disturbance or natural soil variability.
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Table 1-17. Average surface sand, silt, and clay contents by N-source and rate for

Experiment 703B.
N-Source Rate Sand Silt Clay
Y%
Sprinkle
- 0.5x 15a 53a 32ab
1x 14a 51a 35ab
2x 15a 53a 32ab
Surface
0.5x 15a 52a 33ab
1x 16a 56a 28a
2X 15a 52a 34ab
AA
1x 16a 48a 36b
2x 14a 52a 34b
Control
0 17a 50a 33b
Tillage . '
0 15a 52a 33ab

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.

Changes in Soil Physical and Morphological Properties Relating to Swine Effluent
Applications under Conventional, No-till, and Continuous Forage Management

Systems

Data addressing differences in soil properties arising from swine effluent
applications were compiled using soil samples and analyses from Experiments 701, 702
and 703B. Swine effluent applications ét the 0.5x and 2x rates in Experiment 703B were
| used in this discussion, as they are comparable to 168 and 504 kg ha™ N rates applied
in Experiments 701 and 702. Statistical analyses were not completed between

experiments due to the lack of replication. Therefore, only general trends will be

discussed.
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Selected Morphological Properties

Changes in morphological properties are thought to be insensitive to the short-
term treatments employed and so, no diffefences in properties were expected between
treatments and/or management systems (Table 1-25). Therefore, observed differences
between experiments are thought to be due to past management practices or natural soil
variability rather than treatments and management systems evaluated (Tabie 1-18). In
the case of Experiment 703B, the shallow depth of mollic color and depth to carbonates

likely resulted from the installation of a natural gas well.
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Table 1-18. Average depth to mollic color, depth to argillans, and depth to carbonates
for swine effluent treatments under conventional, no-till and continuous

forage management systems

Experiment Depth of Mollic Depth to Depth to
Rate Color Argillans Carbonates
kg N ha cm

701
168 ’ 56 18 50
Continuous Corn 504 47 26 54
0 57 16 58

702
Buffalograss 168 63 16 61
504 55 12 64
0 66 15 71
Bermudagrass 168 83 14 91
504 69 12 79
0 53 17 : 58
Orchardgrass 168 64 10 68
504 60 16 62
0 62 13 62
Wheatgrass 168 57 19 61
504 62 16 65
0 47 16 57
703B 0.5x sprinkle 43 27 35
2x sprinkie 38 13 44
No-till Corn- 0.5 x surface 40 16 40
Wheat-Fallow 2x surface - 53 20 48
0 44 17 38

Organic Carbon and Aggregate Stability

Tillage had a considerable effect on the amount of surface organic carbon stored
in the soils (Table 1-19). The c;onventionally-tilled plots of Experiment 701 consistently
had less surface organic carbon than continuous forage and no-tilled plots of

Experiments 702 and 703B, respectively. it has been well proven that soil disturbance
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via tillage significantly decreases the organic carbon content of the soil, as soil aeration

promotes the short-term microbial oxidation of organics (Canarache, 1991).

Table 1-19. Average organic carbon and water stable aggregates for swine effluent

treatments under conventional, no-till and continuous forage management

systems
Experiment Rate Organic Carbon Water Stable Aggregates

kg N ha™* % (W/W) %

701
168 1.0 16
Continuous Corn 504 0.9 19
0 1.0 27

702
Buffalograss 168 1.3 24
504 1.2 10
0 1.1 30
Bermudagrass 168 1.5 34
504 1.3 11
0 1.3 39
Orchardgrass 168 14 9
504 1.4 7
0 1.3 24
Wheatgrass 168 1.2 26
504 1.5 11
0 1.4 13
703B 0.5x sprinkle 1.1 11
2x sprinkle 1.1 11
No-till Corn- 0.5 x surface 1.1 13
Wheat-Fallow 2x surface 1.1 9
0 1.1 11

Furthermore, continuous forage systems had larger organic carbon
accumulations when compared to no-tilled systems. The accumulation of organic carbon
in forage systems likely stems from the prolific root systems of forage grasses, which

contribute large amounts of organic matter from above and below ground plant biomass
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to soil organic carbon pools, as well as from the reduction in the rate of mineralization
due to decreased soil disturbance (Saniju et al., 2003; Cambardella and Elliot, 1992).

Increasing rates of swine effluent seemed to promote the decrease of surface
organic carbon contents in the conventionally-tilled plots and in soils under warm season
grasses (bermudagrass and buffalograss), while increasing organic carbon contents
under no-till management and cool season grasses (orchardgrass and buffalograss).
Differences in effects of higher rates of swine effluent on soil organic carbon contents
under the two management systems and between the two types of grasses are puzzling
and needs to be further investigated. However, it is thought that increased N applications
without comparable increases in deposited or applied C resulted in the oxidation of
native soil organic matter in the conventionally-tilled plots (Nemati et al., 2000).

In addition, surface applications of swine effluent lead to increased abcumulation
of organic carbon when compared to sprinkler swine effluent applications. Reasons for
the differences are uncertain, as the same amount of effluent-derived water and organic
matter should have been applied via both methods. It is possible that surface
applications of effluent saturated the soils for a longer period of time than the sprinkler
applications, resulting in depressed microbial activity and organic carbon decomposition.
However, this has yet to be proven.

In general, water stable aggregates were most abundant under continuous
forage and lowest under the no-tilled corn-wheat-failow rotation. This trend was
expected, as the proliferation of roots and lack of tillage within the forage system is
known to promote the formation of soil aggregates (Saniju et al., 2003; Cambardella and
Elliot, 1992); while fallowing decreases the amount of water stable aggregates due to
non-continuous additions of plant residue (Monreal et al., 1995).

In addition, water stable aggregates amounts tended to decrease from low to

high rates of swine effluent and is likely caused by increases in soil Na* concentrations
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with increasing swine effluent applications. This is consistent with the results of Powers
et al. (1975) and Travis et al. (1971) who reported applications of wastes containing high
concentrations of sodium, dispersed soil aggregates and reduced water infiltration and
percolation.

Backward-stepwise regression found in swine effluent amended treatments,
depth to carbonates and surface bulk density were very weakly correlated (p-value =

0.0079, R? = 0.2060) with the percentage water stable aggregates (Table 1-20).

Table 1-20. Regression coefficients for percent water stable aggregates in swine

effluent amended plots across experiments

Predictor Variable Beta p-value
Intercept -49.64814
Depth to carbonates 0.17076 0.0344
Surface bulk density | 37.01965 0.0160

Bulk Density

There were no clear-cut trends in surface bulk density between management
systems (Table 1-21). However, increased application rates of swine effluent typicaily
resulted in increased soil bulk density. This compaction is likely due to soil dispersion
(either from Naf or physical destruction of aggregates by the effluent) or the sheer
weight of flood-applied effluent on the soil.

Much like surface bulk densities, treatments with high rates of swine effluent
tended to have higher bulk densities than treatments where lower rates were applied.

The subsurface lek densities were highest in the tillage treatments and lowest in
the continuous forage treatments (Table 1-21). Tillage is known to increase the bulk

density of the soil, particularly at the depth of tillage (Brady and Weil, 2002, p. 143).
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Decreased bulk density in the forage treatments is possibly due to root growth and

subsequent formation of aggregates and pores (Saniju et al., 2003).

Table 1-21. Average surface and subsurface bulk densities for swine effluent treatments

under conventional, no-till and continuous forage management systems

Experiment Rate _ Surface Bulk Density  Subsurface Bulk Density
kg N ha™ Mg m®

701
168 1.48 1.62
Continuous Corn 504 1.52 1.60
' 0 1.45 . 1.82

702
Buffalograss 168 1.43 1.46
504 1.57 1.46
0 1.40 1.44
Bermudagrass 168 1.34 1.48
504 1.42 1.43
0 1.41 1.57
Orchardgrass 168 1.45 1.48
504 1.50 1.45
0 1.44 "1.33
Wheatgrass 168 1.56 1.42
504 1.46 1.42
0 1.45 1.43
703B 0.5x sprinkle 1.41 1.51
2x sprinkle 1.40 1.44
No-tili Corn- 0.5 x surface 1.36 1.51
Wheat-Fallow 2x surface 1.39 1.42
0 1.42 1.48

in swine effluent amended treatments, surface silt content and subsurface bulk
density were very weakly correlated (p-value = 0.0304, R? = 0.1533) with surface bulk

density (Table 1-22).
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Table 1-22. Regression coefficients for surface bulk density in swine effluent amended

plots across experiments

Predictor Variable Beta p-value
Intércept 2.57028
Surface Silt Content -0.35512 0.0810
Subsurface bulk density -0.01159 0.0090

Surprisingly, subsurface bulk density was negatively correlated with surface bulk
density. Positive or no correlation was expected, as long-term properties or management
factors that affect the surface were expected to have the same or no effect on the

subsurface.

Soil Texture

Surface soil texture was coarsést in the conventionally-managed, continuous
corn treatments (> % sand) and finest in the no-till plots (> % clay) (Table 1-23). Due to
the lack of vegetative cover most of the year, conventionally-managed treatments may
have experienced higher rates of wind erosion than continuous forage or no-till
treatments, where the soil was covered with vegetation or residue. Increased wind
erosion would result in the coarsening of soils as finer particles, such as the silts are
blown away.

Increased surface clay content in the no-till plots was likely resulted from the

installation of the natural gas well, as trenches/holes were filled in with argillic subsoils.
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Table 1-23. Average surface sand, silt, and clay for swine effluent treatments under

conventional, no-till and continuous forage management systems

Experiment Rate Sand Silt Clay
kg N ha™ %

701
' 168 30 45 25
Continuous Corn 504 31 43 26
0 29 47 24

702
Buffalograss ' 168 23 53 24
504 23 52 25
0 23 49 28
Bermudagrass 168 24 53 23
504 21 53 26
0 23 51 26
Orchardgrass 168 23 52 25
504 23 52 ‘ 25
0 21 54 25
Wheatgrass 168 22 51 27
504 23 52 25
0 23 52 25
703B 0.5x sprinkle 15 53 : 32
2x sprinkle 15 53 32
No-till Corn- 0.5 x surface 15 52 33
Wheat-Fallow 2x surface 15 52 34
0 17 50 33
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CONCLUSIONS

Over the short-term (2 to 5 years), swine effluent applications had little effect on.
soil morphological and physical properties of a fine, smectitic, mesic Aridic Argiustoll
under conventional, continuous corn, continuous forage and no-till corn-wheat-fallow
management systems when compared to beef manure and commercial fertilizer
applications. Although not significantly different at the time of this research, differences
in soil propeﬁies under various rates of swine effluent applications are beginning to
appear and are expected to become more pronounced over the duration of the
éxperiment. This research suggests treatments receiving high rates of swine effluent
were beginning to experience degradation in soil properties, as increases in surface bulk
density and decreases in surface organic carbon and surface water stable aggregates
were found.

Reevaluation of the properties targeted in this research at various intervals in the
future will provide a continuous assessment of the temporal nature of soil physical
property changes induced by various rates of swine effluent applications to three
different managemenf systems. Results of this research can be used as baseline for
evaluating these changes, as inherent soil variability between plots was a limiting factor
in this study.

In addition to the soil properties evaluated in this research, future studies could
potentially benefit from additional analyses pertaining to: Na* concentrations, aggregate
size fractionation, root density profiles, soil microbial activity, soil glomalin and
extracellular polysaccharide concentrations, organic carbon fractionation, organic matter
quality, soil macrofauna (earthworm) activity, factors influencing aggregate stability (iron,
calcium carbonate, etc), and small-scale evaluations of soil variability at the OPREC

complex. It is believed that because so little is known about the changes in soil physical
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properties resulting from swine effluent applications in semi-arid regions on calcareous
soils, future researchers need to go beyond “typical” analyses conducted in this research
in order to truly understand the soil chemical, biological, and physical factors influencing
soil organic carbon concentrations, surface bulk densities and water stable aggregates

in these systems.
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Appendix 1-1. Plot Map for Experiment 701, Oklahoma Panhandle Research and
Extension Center, Goodwell, Oklahoma

Experiment 701
Beef, Swine, Anhydrous Ammonia
Applications to Corn
¥stablished 19935

N Rate !

Plot Size: 6 rows x 30ft. )
30 in. rows 2 Beel S0
3 Beef 150
NRate: X rate =150 Ib. NJA ‘ Beel 430
5 Swine [\
6 Swine 50
7 Swine 150
8 Swine 450
9 AA Q
10 AA 50
1 AA 150
12 AA 450

i35

<)
301 1302 {303 {304 {305 {306 {307 | 308 {309 |310 {311 {312
30
8 4 11 3 2 1 10 7 6 9 12 s

201 {202 (203 | 2064 | 205 | 206 {207 | 208 | 209 {210 |211 {212
2 4 9 7 11 6 - |1 3 S 10 |8 12

101 1102 ;103 | 104 1105 | 106 | 167 | 108 [ 109 {110 | 111
3
[
|

112

8 12 |1 10 {5 7 1

180"

4

9 |e

47



t 702, Oklahoma Panhandle Research and

Extension Center, Goodwell, Oklahoma

Appendix 1-2. Plot Map for Experimen

. Experiment 702
Swine Effluent Applications to Year-Round Forage Systems
Plot Layout N
Grass Treatment Grass Species Fertilizer Fertilizer .
Treatment Source

Gi Bermudagrass F1 none

G2 Buffalo grass F2 50 1b./A Swine

G3 - Wheatgrass F3 150 ib./A Swine

G4 . Orchardgrass F4 450 Ib/A Swine

: F5 50 Ib./A AN

F6 150 Ib./A AN
F7 450 Ib/A AN
] Rep 1 Rep 2 . Rep 3 Rep 4
T 123 131 141 211 221 231 241 31 321 331 341 411 421 43} 441
| G3Fs |GiF4 } GAF2 | G2F! G2F5 [G3F2 [GIF6 |G4F5 G4F7 | G2F7 | GIFI | G3FS G3F5 | G2F1 ||G4F2 | GIF6
112 122 i32 142 212 222 232 242 312 322 332 342 412 422 432 442
G3F6 |GIF5 | G4Fl |G2Fs G2F4 | G3F5 |Gl Fl ] G4F4 G4F4 | G2F3 | GIFS | G3F4 G3F4 | G2F5 | G4F4 | GIFS
113 123 133 143 213 223 233 243 3i3 323 333 343 413 423 433 443
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116 126 136 146 216 226 236 246 316 326 336 346 416 426 436 446
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T 10° alley Center Pivot Wheel Track
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0s

Experiment 702

Swine Effluent Applications to Year-Round Forage Systems

Plot Layout
N
Grass Treatment Grass Species Fertilizer Fertilizer
Treatment Source
Gl Bermudagrass Fl none
G2 Buffalo grass F2 50 Ib./A Swine
G3  Wheatgrass F3 150 1b./A Swine
G4 . Orchardgrass F4 450 1b./A Swine
F5 50 ib./A AN
Fé 150 Ib/A AN
F7 450 Ib./A AN
5 Rep 1 Rep 2 Rep 3 Rep 4
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113 123 133 143 213 223 233 243 313 323 333 343 413 423 433 443
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Appendix 1-3. Plot Map for Experiment 703B, Oklahoma Panhandle Research and

Extension Center, Goodwell, Oklahoma

Experiment 703

Corn-Wheat Rotation
Swine Effiuent Applications to Cropping Systems
Established 1998
Application Method and Rate

Ta Application N Rate

1 Sprinkier 0.5x

Plot Size: 6 rows x 30ft. 2 Sprinkler 1.0x
30 in. rows 3 Sprinkler 2.0x

4 Surface 0.5%

NRate: 1x=1501b. N/A 5 Surface 1.0x
6 Surface 2.0x

7 Injection 0.5x

8 Injection 1.0x

9 Injection 2.0x
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1 Check 0x

12 AA 1.0x
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Appendix 1-4. Summary of 1998 through 2000 Swine Effluent Analyses
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Lab ID { Animal Source Dats Exp 1t Digest | Acidified } ECfield) | pH %N %G | NHy{mg/l} | DM% | Ortho-P Digestion
asm’ mg L Na Ca Mg K Mn S B P Fe Zn Cu
mgL’ | mgL” | mgL™ [ mgL" | mgL” | mgl7 [mgL™ [mgL"

Mg81 Swine May 12-98 702 35/20 yes 35.4 NA | 0.413 {0.0818] 4153 | 2.16| 42.80 ] 169.750| 82.338 | 27.353 | 417.38 | 0.336 . 2.562 | 48.458] 6.785 | 14.245( 0.128

M983 Swine Ma‘y_i?.-QB 702 35/20 yes 33.7 NA {0.4713]0.2232] 2040 1.83] 48.20 | 171.150} 103.600§ 32.200 | 433.13 | 0.534 . 3.189 } 53.008 | 18.6031 1.216 { 0.156

MI810 Swine June 5-38 702 35120 17.9 NA 10.1158] 0.1783 970 1.28 ) 59.10 {109.725| 55.510 | 13.300 | 361.73 | 0.399 . 2.791 128.368] 6.979 { 18.270| 0.414

M9811 Swins June 5-98 702 NA NA 17.1 NA NA NA 3998 NA NA NA NA NA NA NA NA NA NA NA NA - NA
M990001 Swine 14-May-99 702 30/180 yes 10.52 | N/A | 0.0992 ] 0.1646 867 1.36 | 46.3 ]292.790] 108.490 ] 15.561 } 1102.00} 0.504 . 6.606 ) 46.043] 4.864 | 11.900{ 1.645
M8S0002 Swine 10-Jun-99 702 25/190 yes 10.11 | N/A [ 0.0983] 0.1269 783 1.68 | 51.4 1316.692] 97.812 | 29.572 | 1144.56] 0.682 . 7.395 | 50.996 | 6.452 | 16.469 | 2.164
M3890004 Swine 14-May-99 702 25/100 yos 10.51 | N/A § 0.0975{ 0.1456| B826.6 1.62 | 52.3 {327.104} 140,904 | 35.082 | 1276.80{ 1.181 . 8.588 | 63.688] 65.8161 16.796 | 2.057
MI80014 Swine 10-Jun-99 702 50/35 NO 10.42 | 7.8 {0.0925}0.2166] B805.7 | 0.63] 299

MO018 Swing 10-Apr-00 | 702 cool-season | 100/190 yes 7.7 {0.10754 0.1940{ 797.3 1.09 ) 31.5 { 227.43 | 129.77 | 20.79 | 942.59 | 0.47 . 3.58 | 49.61 | 3.84 7.76 1.93

MO020 Swine 10-Apr-00 { 702 cool-season | 100/190 no 9.72 7.7 | 0.1062]0.2596] 797.3 0.60 ]| 37.9 | 210.52 | 120.27 | 18.30 | 870.58 | 0.40 . 3.40 | 44.29 | 3.49 6.90 1.78

M0025 Swine 08-May-00 702 100/190 yes 1023 |7.81]10.1053]{0.1647| 768.6 117 ] §7.9 205.96 | 130.53 | 30.19 | B849.87 | 0.72 3.09 | 59.07  7.13 | 15.562 | 3.18

M0026 Swine 08-May-00 702 100/190 no 10.08 7.80)0.1034)0.2285| 768.6 | 0.61 52 . . . . . . . - . . .

M0027 Swine 08-May-00 702 100/190 yes 9.98 {7.81{0.1054]0.2016] 797.0 | 0.81 57,9 | 209.00 | 133.19 | 32.28 | 863.74 | 0.77 . 3.24 | 62.09} 7.00 | 16.34 | 3.31

M0028 Swine 08-May-00 702 100/190 no 10,24 17.7410.1092( 0.2720} 797.0 0.60{ 57.9 . . . . . . .

M0028 Swine 08-May-00 702 48/35 yos 9.50 {7.84]/0.1084]0.1890] 799.5 | 1.24] 59.5

M0030 Swing 08-May-00 702 50/35 no 10.22 17.81|0,1060}0.2577| 799.5 058} 574

M0031 Swine 08-May-00 702 50/35 yes 10.30 17.83)0.1083}0.1622| 719.2 098] 62.6

M0032 Swine 08-May-00 702 50/35 no 10.04 |7.8110.1039}0.2283} 719.2 | 0.60] 54.7

M0033 Swing 08-May-00 702 50/35 yes 10.05 ]7.81}0.1068)0.2213] 753.0 | 0.70 57

M0034 Swine 08-May-00 702 50/35 no 10.05 }7.84]0.1021]0.2663] 753.0 ] 0.60] 559

MO077 Swine 08-Jun-00 702 wam 25/180 yes 10.68 | 7.87]0.1117] 0.1343 960 1.30{ 88.3 | 260.76 | 121.07 | 42.18 | 1061.72} 0.66 . 10,43 | 52.44 { 8.95 } 2089 | 3.90

M0078 Swine 09-Jun-00 702 warm 25/180 no 10.68 | 7.87]0.08401 0.1881 810 0,56 34 273.14 | 131.63 | 4507 | 1114.16] 070 | 49.86 ]| 11.07 | 55.71 | 896 | 21.68 | 3.43

MO122 Swine 15-May-01 702 50/25 y NA NA 1233.0 1.3 | 87.52

M0123 Swine 15-May-01 702 50/35 n 12.55 | 8.09 11815 | 0.76 | 79.90

M0124 Swine 26-May-01 702 50/35 11.32 |8.22 967.5 ] 0.70

M0125 Swine $1-Jun-01 702 50/25 n 11.24 17.83 1084.5 | 0.68

M0126 Swine 11-Jun-01 702 50/38 y NA NA 1047.0 | 1.29

M0127 Swine 11-jun-01 702 50/25 n 11.41 17.84 941.5 | 0.65

M0128 Swine 11-Jun-01 702 50/25 y NA NA 982.0 1.49




Appendix 1-5. Official Richfield Series Description

National Soil Survey Center
Lincoln, Nebraska

United States Department of Agriculture

http://www.statlab.iastate.edu/cgi-bin/osd/osdname.cgi?-P
Retrieved: July 21, 2000
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LOCATION RICHFIELD KS+CO MT NE OK SD
Established Series

Rev. PRF, JW

05/2000

RICHFIELD SERIES

The Richfield series consists of very deep, well drained, moderately slowly permeabie
soils. These soils formed in calcareous loess on tableland plains.

TAXONOMIC CLASS: Fine, smectitic, mesic Aridic Argiustolls
TYPICAL PEDON: Richfield silt loam - in a cultivated field. (Colors are for dry soil unless
otherwise stated.)

Ap--0 to 6 inches; grayish brown (10YR 5/2) silt loam, very dark grayish brown (10YR
3/2) moist; weak fine granular structure; slightly hard, friable; slightly plastic and slightly
sticky; neutral; clear smooth boundary. (4 to 8 inches thick)

Bt--6 to 16 inches; dark grayish brown (10YR 4/2) silty clay loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure; hard, firm;
plastic and sticky; common fine faint clay films; slightly alkaline; gradual smooth
boundary. (8 to 14 inches thick)

BCk1--16 to 20 inches; grayish brown (10YR 5/2) silty clay loam, dark grayish brown
(10YR 4/2) moist; weak medium subangular blocky structure; hard, firm; few soft
accumulations of carbonate; strong effervescence; moderately alkaline; clear smooth
boundary. (4 to 12 inches thick)

BCk2--20 to 30 inches; light gray (10YR 7/2) silty clay loam, grayish brown (10YR 5/2)
moist; weak granular structure; slightly hard, friable; few soft accumulations of
carbonate; strong effervescence; moderately alkaline; gradual smooth boundary. (8 to
20 inches thick)

C--30 to 60 inches; very pale brown (10YR 7/3) silt loam, brown (10YR 5/3) moist;
massive; slightly hard, friable; porous; strong effervescence; strongly alkaline.

TYPE LOCATION: Grant County, Kansas; 9 miles east and 3 miles north of Ulysses;
1,000 feet west and 100 feet south of the northeast corner, sec. 12, T.28 S., R. 36 W.

RANGE IN CHARACTERISTICS:

Mean annual soil temperature: 47 to 59 degrees F
Depth to secondary calcium carbonate: 10 to 24 inches
Thickness of the mollic epipedon: 9 to 20 inches
Thickness of the solum: 16 to 37 inches

CEC/clay ratios are less than 90 me/100g in the solum
Particle-size control section (weighted average):

Clay content: 35 to 42 percent

An eroded and dry phase is recognized
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A horizon:

Hue: 10YR

Value: 4 or 5 and 2 or 3 moist

Chroma: 2 or 3 :

Texture: silt loam, but range includes silty clay loam, clay loam, loam, very fine sandy
loam, and fine sandy loam

Reaction: neutral to mildly alkaline

Some pedons have a thin transitional horizon between the A and Bt horizons

Bt horizon:

Hue: 10YR

Value: 4 or 5 and 3 or 4 moist

Chroma: 2 or 3

Texture: silty clay loam or silty clay, averaging 35 to 42 percent clay
Clay content: 35 to 42 percent

Reaction: neutral to moderately alkaline

Bk,BCk horizon:

Hue:10YR

Value: 5 to 7 and 4 to 6 moist

Chroma: 2 or 3

Texture: silty clay loam or silt loam

Clay content: 20 to 32 percent

Reaction: slightly alkaline or moderately alkaline

C horizon:

Hue: 10YR

Value: 6 to 8 and 4 to 6 moist

Chroma: 2 to 4

Texture: silty clay loam, clay loam, or silt loam

Calcium carbonate equivalent: 10 to 15 percent

Reaction: moderately alkaline or strongly alkaline

This horizon is usually calcareous loess, but in some pedons when the loess mantle is
thin, contrasting material is between depths of 40 and 60 inches. In some pedons the
substratum contains buried horizons.

COMPETING SERIES: There are no series in the same family. Closely related soils are:
Ashfork: have paralithic contact above 40 inches

Bethune: have weakly cemented soft calcareous sandstone ranges from 20

to 40 inches

Blackpipe: have paralithic contact above 40 inches

Boneek: have in the upper Bt horizon, redder hue

Boquillas: have paralithic contact above 40 inches

Chapin: have a redder hue in the Bt horizon

Collbran: have a redder hue in the Bt horizon

Collide: formed in eolian and reworked eolian material derived from sandstone and are
on terraces and fans

Emigrant: have paralithic contact above 40 inches

Huggins: have paralithic contact above 40 inches

Kube: have a higher CEC/clay ratio in the solum

Leyden: have paralithic contact above 40 inches
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Loma: have a redder hue in the Bt horizon, have carbonates throughout

Nuncho: contain more than 15 percent fine sand or coarser in the in the series control
section

Nunn: contain more than 15 percent fine sand or coarser in the in the series control
section

Querc: have paralithic contact above 40 inches

Rednun: have a redder hue in the Bt horizon, contain more than 15 percent fine sand or
coarser in the in the series control section

Ryus: have carbonates throughout

Savo: have a thinner mollic epipedon and have cooler temperatures

Showlow: have paralithic contact above 40 inches

Standley: contains more than 15 percent coarse fragments

Thunderbird: have paralithic contact above 40 inches

Torreon: have a solum thicker than 30 inches

Weld: have hue of 5Y and 7.5YR

Wormser: have paralithic contact above 40 inches

GEOGRAPHIC SETTING:

Parent material: derived from loess ranging from three feet to more than 10 feet in
thickness

Landform: are on tablelands that commonly have a plane surface, but the surface
ranges from slightly concave to slightly convex

Slopes: 0 to 6 percent

Elevation: 2600 to 4000 feet

Mean annual temperature: 45 to 57 degrees F

Mean annual precipitation: 13 to 22 inches

Precipitation pattern:

Frost-free period: 140 to 185 days.

Thornthwaites Annual P-E index: 24 to 34

GEOGRAPHICALLY ASSOCIATED SOILS:

Colby: are fine-silty and occupy steeper slopes

Dawes: have an abrupt textural change from the A to Bt horizon and are on slightly lower
positions

Goshen: have a thicker mollic epipedon

Johnstown: are fine-silty, have sand, coarse sand or gravelly coarse sand at 20 to 40
inches and are on similar positions

Keith: are fine-silty and are on similar positions

Ness: are more clayey and are on upland depressions

Rosebud: are fine-loamy and moderately deep over sandstone

Satanta: are fine-silty and are on similar positions

Ulysses: are fine-silty and are on upland hillslopes

DRAINAGE AND PERMEABILITY:
Drainage: well drained.
Permeability: moderately slow
Runoff: slow or medium

USE AND VEGETATION: Most of the Richfield soils are cultivated to winter wheat and
sorghum. Native vegetation is mainly short and mid grasses.
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DISTRIBUTION AND EXTENT: Western Kansas and Nebraska, eastern Colorado,
southwestern South Dakota and Oklahoma Panhandle. The series is of large extent.

MLRA OFFICE RESPONSIBLE: Salina, Kansas
SERIES ESTABLISHED: Reconnaissance Soil Survey of Western Kansas, 1910.

REMARKS:

Diagnostic horizons and features recognized in this pedon are:

Mollic epipedon: the zone from the surface to 16 inches (A and Bt horizons)
Argillic horizon: the zone from 6 to 16 inches (Bt horizon)

Three sets of lab data support a borderline fine and fine-silty family, but range of
characteristics presents a fine family soil.

National Cooperative Soil Survey U.S.A.
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Appendix 1-6. Soil Core Descriptions for Experiment 701, Oklahoma Panhandle
Research and Extension Center, Goodwell, Oklahoma
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PROFILE: 703-191-1

% SLOPE:

<2%

MAPPED PROFILE CLASSIFICATION:

Richtield Sitt Loam

VEGETATION:

Continuous corn / conventional tillage

Fine, smectic. mesic Avidic Argiustoll

EMPEDON: Mollic

PARENT MATERIAL:

Calearious loess

COUNTY: Texas County. Okishoma
SUBSURFACE HORIZONS/FEATURES: Cambic LOCATION: __Panhandte Research and Extention Center, Goodwell, Okishoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED /1112001 CORE LENGTH (em): 12
SAMPLED BY: __Jason Partor: DESCRIBED BY: _Jamie Patton CORE DIAMETER {om}:
Jamie Pation -
Morzen Lower Mt coior Fiald Tagure Sinictura Costinge Con Boots Y Boundaty:
dagih (em) (oo} G | %Cley | %oF Cafor Amourt | Se Grade Sas | snape Typs Amourt|  Size Typs | am | sae Dt
Ap 18 WOYR3RE L 25 0 2 MF | Sbk Fr 2 F A
2 F | Sbk
Al 30 0YR32§ L 27 0 2 MF | Sbk Fr 2 F D
2 F | Sbk
AB 51 10YRJ/21 L 27 0 3 MF | Pr Arglians _} Fr 1 |FNVF| D
2 F Pr
Bw1 85 10YRI3| L 2710 2 MF 1 Pr Argilans | Fr 1 |FNF| D
2 MF | Pr
Bw2 78 10YRI4] L 26 0 2 MF | Pr Argilans Fr {<1| VF A
2 F Pr
Bk1 92 10YR 474 L 24 0 2 MF | Pr Amgilans | Fr J<i|VF] VS {Cal<1] VF G
2 F Pr
Bk2 92+ 1 10YR4/4} L 26 ) 2 MF | Pr Amgllans )} Fr J<1| VF} VS {Ca}<1|VFF
3 F Pr
PROFRLE: 701-102-1 WSLOPE: _ <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: _ Confinuous com / conventional tillage

Fing, smectic. mesic Aridic Argiustoll PARENT MATERIAL: __Calcarious loess.
EPIPEDON: Mallic COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: __Panhandie Research and Extention Center, Goodwall, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 11142001 CORE LENGTH (em): 122
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {em):
Jarie Pation
Homon § Lowsr Maieit coior Feld Toxure Radox Features Strveturs Coatings Ton Poote E Boundary|
dapih (Tm} {moiat} Clase N Ty | %CF Color Amount Siaze Grage Size Shaps Trpe Amount]  Sze Typs | Amt Sze Ot
Ap 13 10YRJ2f SIL | 25 0 2 M/C | Abk Fr 3 F D
2 MF | Abk
BA 38 jJ1OYRI2} SiL | 26 0 2 M Pr Fr 2 F G
2 F Pr
Bt 58 {10YRJY4}] CL | 28 0 2 M Pr Argillans Fr 2 fMF A
2 F Pr
Btk1 75 10YR4/4] CL | 28 0 2 M Pr Amgillans Fr 1 |MFISNSfCal<1] VF G
2 F{ Abk
Btk2 } 105 | 1OYR44] L 24 0 2 M Pr Arglians Fr 1 FiVvs|cCal|<1|FVF] D
2 F Pr
Bik3 | 105+ { 10YR4/4} L 2% |0 2 M er Argilans__ | Fr 1 FlVs{Caj<ti|MF
3 F Pr
PROFILE: 201-103-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfietd Sit Loam VEGETATH Continuous corn./ conventiona titage
) Fine, smectic, mesic Aridic Argiustol) PARENT MATERIAL: - Calcarious loess

EMPEDON:

Molic COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Aagillc LOCATION: __ Panharkie Research and Extention Genter, Goodwell, Oklahoma
DATE SAMPLED: 109212000 DATE DESCRIBED /2612002 CORE LENGTH {em): 120
SAMPLED BY:  Jason Parion DESCRIBED BY: _Jamie Patton CORE DIAMETER {om):
Jamie Patton.
Heetzon o e iz e Fioid Tarturs. Suciure Costings. Com Rosts Ef CToncantralions. I Bounciary)
dwpth [cm} {molmt) Clus RClay § %CF Cotor Amount Sze Grade Sae Shaps. Typs Amount]  Size Type | Amt Size Dist
Ap1 21 1YR22 ) siL | 21 0 3 C_|Sbk] A!glllang___ H <1] VF D
3 M | Sbk
Ap2 a5 10YR22 | SIL | 23 0 2 M | Sbk Argillans Fr <1} VF D
2 FANF 3 Gr
ABt 48 10YRJI2§ SiL | 25 0 2 MIF | Sbk | _Argillans Fr <1} VF D
2 FIVF| Gr
Bt 64 10YRJI/4 [ SICL{ 29 0 2 MF{ Pr Argillans Fr 1<1{ VF A
2 MF | Abk
Bkt § 93 J1ovR4am|sicL] 28 | o 2 lomypr] amgians | Fr Y<i|vF] s Jcaj<t{m] D
. 2 F Pr
Bik2 115 J1OYR4/3 | SL | 26 o 2 WC| Pr Argilans 1 Fr ]<1]| VF S |Caj<1| M A
2 F Pr
CB | 115+ [ 10YR4/4 ] SiL | 17 [} 3 M Pr Argilians. Fr | <1]| VF M |Caj<1] VF
3 F | Sbk
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PROFILE: 701-104-1

% SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: __Continuous corn / conventiona tilage
Fine, smectic, mesic Aridi Argiustoll PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, OKlahoma
SUBSURFACE HORIZONS/FEATURES: Argilie LOCATION: __ Panhandie Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED Sr29/2002 CORE LENGTH (em): _ 120
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamis Pation CORE DIAMETER (cm}:
Jarmis Patton
Morion | Lowe Matrix color Fiald Toxturs Sructure Coatings Can Postz Ett Concentaations. Boundary
dwpth {om) (molet) Claxs % Clay | %CF Color Amount Sze Grade Sixe. Shaps Typs. Amount]  Size Typs. Amt Sae Oist
Apt 8 10YR3zZ{siL | 1810 2 C/M | Sbk Fr {<1| VF A
2 M/F | Sbk
ABt 30 (10YR3Z| SL} 23 | O 2 C/M | Sbk Argilans | Fr 1 |FVF D
2 M/F [ Sbk
BYY 47 [ 10YR3B) SIL ] 26 | 0 2 M Pr Arglians__ | Fr 1 |FIVF D
. 2 MF | Abk
Bz | 54 J1ovRam[sicL| 28 | o 2 Joml pr] Amgians | Fr J<1{VF A
2 M/F | Abk
Bt3 68 | 10YR43 | SiICL| 32 0 2 CM| Pr Argllans_ I Fr | <1] VF S A
2 M Pr
Bwi | 93 [1ovR4m|sicL] 32 | o 2 Jom| Pr ] Amitans | Fr J<iivFfvs]caj2{ M| D
2 M Pr
Btk2 113 | 10YR4/6{SICL| 27 | © 2 CM | Pr Argillans Fr f<1} VF S (Cal«<1{MF| D
2 M Pr
CB | 113+ {10YR44l SIL| 20 | 0 2 M | Sbk Argllans Fr J<1{ VF M
2 MF | Sbk
PROFILE: 701-906-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfieid Silt Loam VEGETATION: _ Continuous com / conventional rmxsggr
Fine, smectic, mesic Aridic Argiustol PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: jllic LOCATION: __ Panhandie Research and Extention Center, Goodwsll, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 1572001 CORE LENGTH (em): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER (cm):
Jarle Pation
Hortzon Lowsr Moty color Field Todure Structure. Coalings Con Rocts. B Boundary
depth (em) (moiss) Tins % Clay | %CF Color Amount Sae Grade Saw Shaps Typs. Ameunt|  Size Typs | Amt Size Oist
Ap1 7 10YR32| SiL | 25 | © 3 M | Sbk Fr 2 F A
3 MF | Gr
AB 16 10YR32 | SiL | 25 0 2 M | Abk Arglilans Fr 3 F D
2 | F | Abk] ]
B11 32 10YR3IB|SICL| 27 | O 2 CM | Abk Argillans Fr 3 F D
2 M/F | Abk
Bi2 51 10YR3B| CL | 34 0 2 CM | Abk ) Argllans | Fr t<i}| F A
2 M/F | Abk
Bik1 69 | 1OYRI4]SICL| 30 | O 2 M Pr Argllians Fr f<1] VF S jCaj«t} F A
2 MF | Pr
Btk | 106 § 10YR4/4 |SiCL| 30 | O 2 Jomyi Pr] Amllans | Fr [<1{VvF]vsSfcaysiM] A
2 MF | Pr
B3 { 106+ | 10YR4/4| L 2510 2 CMISbk] Argllans | Fr |<1] VF VS/Sf Cal| <1 | MF
2 | MF } Sbk
PROFILE: 701-107-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam | VEGETATION: _ Continuous corn/conventionaltllage |
Fine, smectic, mesic Aridic Argiustol PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: __ Panhandis Ressarch and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10212000 DATE DESCRIBED 5/28/2002 CORE LENGTH (cm): 120
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {em):
Jamie Pation .
Herizon Lowar eyt edet Fioid Taxqura Stucure Coslingn Can Roots EH Boundary|
depih {em) {moist) Class % Clay | %CF Color Amounl Sae Grads. Sizs Shepe Type Amountf  Sae Type | Ami Saa Dixt
Ap1 a 10YR32| SIL | 22 0 2 MF | Gr Fr | <1 |FNF A
2 FIVE | Gr
Al 27 | 10YRAB | SiL | 26 0 2 MF | Sbk Fr | <1 |FNF D
2 MF | Gr
AB | 4o |tovram]sicL| 28 | o 2 [ Mr]avk] Amitans | Frb<tif v D
2 F | Abk
BA | s3 |1ovRau|sicL] a0 | o 2 M PPl Amgians | Fr J<1]vF A
2 F Pr
BYY 65 | 10YR43]SICL| 32 0 2 M Pr Argllans__ | Fr | <1} VF M A
2 MF | Pr
Bik1 93 10YR4/4| SIL | 26 0 2 CM | Pr Argilans Fr {<1] VF S jcal Vv [MF} D
3 MF | Sbk
Blk2 § 93+ J 10YR 44| SIL | 22 0 2 CM] Pr Argllans _} Fr | <1}f VF S [Caf<1 F
3 MF | Sbk
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PROFILE; 701-108-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: _Continuous cotn / conventional tilage
Fins, amectic, mesic Aridic Argiustal PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Okishoma
SUBSURFACE HORIZONS/FEATURES: Argilie LOCATION: _ Panhandie Research and Extention Center, Goodwall, Oklahoma
DATE SAMPLED: 100272000 DATE DESCRIBED' 5120/2002 CORE LENGTH (em): 120
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {om):
Jamie Pattory
Herzon Lower L T Fiald Tostuts: Radox Faatyras Swudture. Coatings. Gon Rools Eff Baundary |
dapth {em) (moisn) Class % Clay | %CF Color Amount Sze. Qrade Size Shaps Typs Ameunt|  Sze Typs | Amt Sizs Dist
Ap 15 {10YRI3) SiL | 19 0 2 C/M | Sbk Fr 2 | MF A
. 2 MF | Sbk
ABt 32 10YR¥2 | SiL | 22 0 2 CM | sbik} Argilans | Fr 1 JFIVF] D
2 MF | Sbk
Bt1 49 10YR3Q}SICL}{ 30 0 2 M Pr Argillans Fr f<tf VF A
2 M/F | Abk
B2 60 | 10YR3/4 |SICL| 28 [ 2 M Pr Amilans _§ Fr | <1} VF S D
2 MF | Abk
Bik1 73 10YR4/4 ] SIL | 26 0 2 C Pr Agllans | Fr <1 | VF] VS |Caj<t| M D
2 M Pr
B2 | 98 J1ovRas) sii | 26 | o 2 clprl aguans F Frl<tfvi] s Jecaj 1l M| a
2 MF { Pr
CB 98+ J 10YR4/4] L 20 0 3 C Pr Argillans Fr J<t1| VF}] 8 |Ca|<t]| F
3 M | Sbk
PROFILE: 7011091 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfieid Silt Loam VEGETATION: __ Continuous corn / conventional tilage
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Moliic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: __ Panhandie Research and Extention Center, Goodwell, Ckiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED &18/2002 CORE LENGTH (em): 120
SAMPLED BY:  Juson Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER (em):
Jamie Patton
Morzon Larwrmr: ot rix color Fiokt Taxture: Sircaure Coatings GCen. Foots E# Boundary’
dapi (o) " (moist) Class % Clay | % CF Color Ameunt Sae Grede Sze Sheps Typs Amount] Size Type | Ami Size Dist
Ap 15 10YR372 | SiL | 26 0 2 M _| Sbk Fr } <1 | VF D
2 F | Sbk
BlA 36 10YR 32 |SICL| 28 0 2 M | Sbk] Amllans Fr f<1]| VF D
2 F | Sbk
Bl 69 10YR3B | CL | 29 0 2 M Pr Argilans | Fr | <1{ VF A
1 F Pr
B2 76 10YR4R | L 26 0 2 M Pr Argilans } Fr [ <t} VF{ W G
2 F Pr
Btk1 110 J10YR4/M4 ] L 25 ] 3 c Pr Arglians Fr f<1{VF] M |Ca|<1{| F G
3 M Pr
Btk2 | 110+ | 10YR 4/4 L 25 [ 3 C Pr Arglllans Fr <t VF] M fCa|<t{MF
3 M Pr
PROFILE: 701-110-1 %SLOPE:  <2%

MAPPED PROFILE CLASSIFICATION:

Richtield Silt Loam

EPIPEDON: Mollic

Fine, smectic, mesic Aridic Argiustoll

VEGETATION: _ Confinuous cofn / conventional tilage .
PARENT MATERIAL: __ Calcarious loess

SUBSURFACE HORIZONS/FEATURES: Asgillic LOCATION: __ Panhande Research and Extention Center, Goadwell, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 1/11/2001 CORE LENGTH (em): 13
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER (em):
Jamie Patton
Horzon Lower Marix cotor Finid Textun Sreucturs. Coatings Cen Foots. EH Boundary|
daph {om) (moity Clasa % Clay | %CF Color Amount Sge Grade Sze Shaps. Typs. Amountf  Sze Typs | Ami Sze Dixt
Ap i7 10YR3/2| SiL | 26 0 2 M 1 Sbk Fr 1 F A
2 MF | Sbk
B | 30 J1ovRazfsici| a2 {0 2 |omlabk] Aglians | Fr [ 1] F D
2 MF { Abk
Bt 57 10YRAB ] CL | 28 0 2 M Pr Argillans. Fr 1 F A
2 MF | Pr
Btk1 7 10YR 4/4 L 23 [ 2 CM | Pr Argilians Fr | <1} F VS §Cal <1 VF D
2 MF | Pr
Btk2 1 100 | 10YR4/6] L 25 ] 2 CM | Pr Amitans § Fr |<1] F [ VS |Caj<1|MF]| G
3 M/F | Pr
Bik3 1 100+ | 10YR4/6] L 25 0 2 CM | Pr Argliians Fr <t} F VS JCa|<t] VF
3 MF | Pr
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PROFILE: 701-202-1
| PROFIL

% SLOPE: <2%

MAPPED PROFILE CLASSIFICATION:

Richtield Siit Loam

VEGETATION: _Continuous corn / conventional tiitage

Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Oklehoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: __ Panhandie Research and Extention Center, Goadwell, Okiahoma
DATE SAMPLED: 1012/2000 DATE DESCRIBED &/18/2002 CORE LENGTH (cm): 120
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {em)
Jamie Patton
Horizon Lirwae Watsix color Fieid Textura Structure Coatings Con Roots. EX Coneantrations Boundary|
dapth {om) (moist) Claxs. %ty | %CF Color Amount Sae Grads S2e Shape Type Amaunt] Sze Type. T Size Dim
Ap 13 J1OYR¥/1 ] SiL | 25 o 2 M_| Sbk VFr | <1} VF D
2 F Sbk
AB 42 [10YR3/2] sicl| 27 o 2 CM | Sbk | _Argilans Fr f<1] VF G
2 MF | Sbk
BA 65 }10YR32| CL | 28 [ 2 cmMml Pr Argillans Fr J <1} VF A
i 2 MF | Pr
Bik1 89 10YR4/4] L 24 o 3 C Pr Arglians | Fr | <1} VFI M [Ca| <1 | VF G
3 C/M | Sbk
Btk2 | 89+ | 1OYRS/4 | L | 25 | O 3 c ipr Argilans | Fr }<1| VF| M JCa| <1} MF
3 MF { Pr
PROFILE: 701-203-1 %SLOPE:  <2% .

MAPPED PROFILE CLASSIFICATION:

Richfield Silt Loam

VEGETATION: _ Continuous corn / conventional tilla,

Fine, smectic, mesic Aridic Argiustol PARENT MATERIAL: _ Galoarious loess
EPIPEDON: Maltic COUNTY: Texs County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Cambic LOCATION: __Panhandie Research and Extention Center, Goodwell, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 1/5/2001 CORE LENGTH {em): 121
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamio Patton CORE DIAMEYER (cm):
Jamie Patton
Harzen Lirwae Masix et Freid Toxture. Radox Features. Steucturs. Coatings. Con Roots. Eft Concantrations. Boundary|
depth fom) {moist) Cass | %ony | wor Color Amount | Sze Grads sze | staes Type amount]  Sze. Type | ame | saze Diat
Ap 13 J10YR22) Sl | 26 o] 3 F | Sbk Fr 3 F A
2 F Gr
BA1 27 J1OYRI2] SiL | 26 [ 2 CM | Sbk Fr 3 F D
2 MF | Sbk
BA2 49 | 10YR¥/2] SIL | 25 [ 2 CM | sbk ] Amilans Fr 2 F D
2 M/F | Sbk
Bwi [ ea |1ovRau]| L [ 25 | o 2 ctpr] amhans | FefafF A
2 MF | Pr
Bw2 87 [1oyR4/4} L 23 0 2 M Pr Argillans. Fr 1 F s D
2 F Pr
Bw3 99 10YR 4/4 L 23 0 2 M Pr Argilians Fr 1 F Vs D
2 F | Sbk
Bk 9%+ | 10YR4/A| SiL | 23 o 2 M Pr Argillans Fr 1 Flvs]cCa} 2 [FNF
2 F Pr
PROFILE: 701-204-1 %SLOPE: _ <2%
MAPPED PROFILE CLASSIFICATION: Richfierd Silt Loam VEGETATION: _Continuous corn / conventional iage
Fine, smectic, mesic Aridic Argiustol PARENT MATERIAL: _Calcarious foess
EPIPEDON: Molic COUNTY: Texns County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Cambic LOCATION: __Panhandie Research and Extention Center, Goodwell, Cklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 1/5/200% CORE LENGTH {em): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: __Jamis Pation CORE DIAMETER {em):
Jamie Pation
Horaon Lower Maisx color Flald Textura Fedox Fealure Structure. Coatings Con Roas. E# Boundary|
dupth (em} {moit) Ciass % Clay | %CF Cotor Amaunt Sze Grads Saw Shape Type. | Amourt| Size Type | Amt Szs Dist
Ap 10 J10YR22) sSiL | 25 [ 2 G/M | Sbk Fr | <1| VF D
2 MF | Sbk
AB 37 p10YR22}sSiCL| 27 o 2 M Pr Argliians Fr | <1 [VIVF| D
2 M | Sbk
Bwi 69 J10YR¥2] CL | 28 [ 1 CM]| Pr Argillans. Fr |<1] VF| M A
1 M Pr
Bkt g8 J10YR4a| L 26 [} 2 cM | Pr Argillans Fr {<1i VFE M JCal<t] VF A
2 M Pr
Bw2 } 98+ | 10YR4/4] L 25 [ 2 cM] Pr Argillans Fr {<1] VF
2 M Pr
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PROFILE: 701-205-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfietd Silt Loam VEGETATION: _ Continuous corn / conventional tillage
Fine, smoctic, mesic Aridic Argiustol PARENT MATERIAL: __Calearious loess
EPIPEDON: Mollic COUNTY; Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Cambic LOCATION: __ Panhandle Ressarch and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10022000 DATE DESCRIBED 11412001 CORE LENGTH (em): s
SAMPLED BY: __ Jason Parton DESCRIBED BY: _Jamis Pation CORE DIAMETER (cm):
Jamie Patton
MHerizon. Lower Whatrix coter Fioki Texiure Fadox Faslures Structure Coatings. Con Roots. = Concantrations Boundary|
dwpth {om) (mois1) Ciss | X Glay { ®CF Calar Amount | Size Qrade sas | stagw Type Amount}  Sze ) Type | Amt | Sie D
Ap 20 p1oYR&2] sit | 24 [ 1 F_ | Sbk Fr 2 F D
1 F | Sbk
A 48 | 10YR22} SiL | 24 o 1 F _1.Sbk Argillans _ | Fr 2 F G
2 F Gr
Bwi | 70 J1ovRam] L | 22 ] o 1 M I Pl Amlans | FrjzlF G
1 F Pr
Bw2 87 |10YR44 | L 21 o 1 M Pr Argilans _} Fr J<t| F A
1 F Pr
[:1ed 87+ | 10YR4/8] L 19110 2 M Pr Fr |<1j VF}] Vs
2 F Pr
PROFILE: 701-207-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Sit Loam VEGETATION: _ Continuous corn / sonventional tilage
Fins, smectic, mesic Aridic Arglustol PARENT MATERIAL: _Calcarious loess
EPIPEDON: Moilie COUNTY: Texas County, Okishoma
$SUBSUREACE HORIZONS/FEATURES: Argillic LOCATION: __ Panhandle Research and Extention Genter, Goodwelt, Okiahoma
DATE SAMPLED: 1042/2000 DATE DESCRIBED 1/14/2001 CORE LENGTH {om): 13
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {cm):
Jamie Patton
Horizon Lowar Matrix color Fiold Toire Structure Coatings. Con Roats. -1 Boundary
g empd (ot cies | wowy [ wor]  cowr [ amoum| sue ] areae | see | shepn Type Atount| Size Tyoe | am | sae ] om
Ap 14 | 10YR3/2f CL | 27 ] 3 CM | Sbk Fr 2 F A
3 M/F | Sbk
AB 37 {tOYR3@| CL | 31 0 2 CM | Abk Fr 2 F G
2 MF | Abk
BA 57 {1OYR3B] CL | 31 [} 1 F Pr Arglllans Fr 1 F A
1 FNF{ Pr
Bik1 75 J10YR43 | CL | 34 [} 1 MF | Pr Argllans | Fr 1 F JVsSjfCa|<t] F A
1 F Pr
Btz | 82 [1ovR4af cL | 32 | o 2 | M| Pl Agians | Fr ] 1 ]rwF] vs]cal 6 Jom] a
2 M/F | Abk
Btk3 103 j10YRS/6| CL | 29 0 2 M Pr Argiians | Fr | <1 Flvs]ca|<1t F A
2 MF | Abk A
Btka | 108 J1ovRs6| cL | 27 | o 2 | M| Pr] Aglans § Fr f<«t[ Flvslcal2] F] A
2 MF { Sbk
BC | toB+ | 10YR4/6| CL | 25 o 3 M Pr Argillans Fr | <t F|lvs|Caj<1| VF
3 MF | Sbk
PROFILE: 701-208-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfieid Sit Loarn VEGETATION: _ Continuous corn / conventional tilage .
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious ioess
EPIPEDON: Moliic COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: __Panhandie Resoarch and Extention Center, Goodwell, OKlahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 1/5/2001 CORE LENGTH (em): 123
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER (em):
Jamie Patton
Horzan Lowsr Matrix calor Fiatd Taxture Structurs Coatings Con Roots. Ett Boundary
depth (em) (o) Class %Clay | ROF Color Amaunt Sze Grade Size. Shape Yype  Amount|  Sze Type | Amt Size Dist
Ap 10 J1O0YR3/2} SiL | 23 [} 2 MF | Sbk | _Arglilans Fr 3 F A
3 VF | Sbk
AB 3 |10YR32f St | 23| 0 3 M_| Abk}  Arglllans Fr } 2] F D
3 F Abk
BA 53 |jovRaB] siL | 26 | O i F Pr Argilians Fr ]2 F A
1 VF 1 Pr
Bt 65 10YR3M4 | SICL| 29 [} 2 F Pr Arglllans Fr 2 F | vs A
2 VF Pr
Bk | 65+ f1ovRam [sicL| 33 | o 2 F ler] Agians | e [ 1] F]vs]cal 4| ™
2 F | Abk
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PROFILE; 701-209-1

% SLOPE: <2%

MAPPED PROFILE CLASSIFICATION:

Richfield Silt Loam

Fine, smactic, mesic Aridic Arglustoll

VEGETATION: _ Continuous corn / conventional tiliage

PARENY MATERIAL: _ Caicarious loess

EPIPEDON: Moliic COUNTY: Texas County, Cklahoma
SUBSURFACE HORBIZONS/FEATURES: Argillic LOCATION: __Panhandis Research and Extention Center, Goodwl, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 1/11/2001 CORE LENGTH (cm): 122
SAMPLED 8Y: _ Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {em):
Jatie Patton
orzon | tower | sevticoer Fiold Toxturs Swucture Ceangs Con Roois ] Soundary|
sopm fem) | tmeity cws | %oy | wcF]  coor [ Amomt] sue Grats | Sze | Sheps Type Amount|  size Type | am b gze f oom
Ap 17 {10YR3/2}SiCL| 30 | © 2 M 1 Sbk Fr | 3 F A
2 F ] Abk
AB 34 | 10YR3MSICL| 33 | © 2 M| Pr Argillans Fr | 2 F D
2 F | Sbk
BtA 57 | 10YR3/3|SiCLf 35 [ © 2 M Pr Arglians | Fr jmourt F A
. 2 F Pr
Bt 69 {10YR43|SICL; 36 | © 2 MF ! Pr Argilans | Fr | <1 [FVFISNVS A
2 F Pr
Btk1 91 J10YR4/4fSICL| 32 | © 2 M]Pr Argllans | Fr | <1 [ VF3VS]Cal 3 |MF]| A
2 MF | Pr
Btk2 | 109 J 10YR4/i6| L 27| o 2 M| Pr Argifans | Fr f<1| VF] VS | Caj<1iFNF} G
2 F Pr
B3 | 109+ | 10YR46] CL | 30 ( O 3 MF | Pr Argllans 1 Fr J<1| VF] VS ]Cal<1]| VF
3 F | Sbk
PROFILE: 701-211-1 % SLOPE: <2 %
MAPPED PROFILE CLASSIFICATION: Richtield Sitt Loam VEGETATION: _ Confinuous corn / conventional tilage
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: _ Calcarious foess
EPIPEDON: Mallic COUNTY: Texas County, Ckiahoma.
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: Panhandle Research and Extention Center, Goodwell, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 10/11/2001 CORE LENGTH {cm): 122
SAMPLED BY:  Jason Parton OESCRIBED BY: _Jamie Patton CORE DIAMETER {om}:
Jamie Patton
borzan | toweer Wi eelor Fwid Toxars Radox Fasture Structars Soatings Con oot E Soundury|
depth {omy {moty chss | %cuy | %CF coler - | amount ] size Qrsde gz | Shape Type amount|  Stze Type § Amt | Sus’ Dist
Ap 17 | 10YR32] SiL | 26 |} © 2 MF | Pr Fr 3 | MF A
2 F | Sbk
ABt 3t J10YR3M3| SIL| 26 | © 2 MF | Pr Fr 13 [|MmF o}
2 F | Abk
BYY 47 J10YR3B| CL } 32 | O 2 MF 1 Pr Argllians. Fr 2 F D
2 F | Abk
Bwi 59 | 10YR3/4) L 2er}o 1 MC | Pr Arglians | Fr 1 F {vs A
1 MF | Pr
Bw2 70 | 10YR4/4 | L 27| o0 2 MC | Pr Argilans Fr 1 F ] Vs D
2 MF | Pr
Bk1 93 {10YR4/6[ L 2% |0 2 M Pr Argillans Fr {<1{ F } VS ]Caj<1|FNF] A
2 F Pr
Bk2 { 103 | 1OYRS5/4f SIL | 24 | © 3 MF | Pr Armgllans_ [ Fr <t VF] Vs |Cal 2 | MF} A
3 F | Sbk
Bk3 | 103+ | 10YR4/61 L 23]0 3 MF | Pr Argllans | Fr |<1| VF | M }JCa}<1{FNF
3 F | Sbk
PROFILE: 701-212-1 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: _ Continuous coen / conventional tillag
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL:  Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: _ Panhandts Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 1/5/2001 CORE LENGTH {om): 122
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {cm}:
Jamie Pattort
Horzen §  towst MWt eslor Fiokd Tonture Stucturs Coatingn Con Roots =] SBoundary
dopth emy | o Suss | wow [wce] cver | amount] see ande | sz | spape Type pevours|  Sze Type § Ami | see § om
Ap 12 f1oyRag| siL | 23 | o 2 F_] 8Sbk Fr 5 F A
2 F Gr
ABt 26 J10YR3Q} SIL | 25 1 O 3 M _| Abk Fr 3 F o}
2 F | Abk
Bt 54 | foYR3m|sicL] 27 { © 2 ) Pr Argllians Fr |3} F A
2 F | Sbk
Bw1 61 | 10YR4/41SICL| 20 | © 2 M Pr Argillans Fr 2 F | vs D
2 F Pr
Bw2 72 j10YR44) CL | 33 | © 2 MF | Pr Argillans Fr 1 | VF] Vs D
2 F Pr
Bk 103 | 10YR4/4 | L 2540 2 MF {_Pr Argliians Fr j<t|VF]vs|cCal 4 |[MF| A
2 F Pr
Btk ] 103+ | 10YR4/4}SICL| 27 | © 2 M Pr Amgilans | Fr [<t| VF] Vs |Caj<1]| F
2 MF | Sbk
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PROFILE: 701-30%-1

% SLOPE: <2%

MAPPED PROFILE CLASSIFICATION:

Richfietd Silt Loarn

VEGETATION: _ Continuous corn / conventional tillage

Fine, smactic, mesic Aridic Argiustoll

PARENT MATERIAL: __ Calcarious loess.
EPIPEDON; Moliic COUNTY: Texas Counly, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: _Panhandle Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10272000 DATE DESCRIBED 6115/2001 CORE LENGTH (om}: 129
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamis Patton CORE DIAMETER (cm}:
Jamia Patton
Horgen Lower Matrx cokor. Field Teurs Structurs. Coatings Can Roots Eft Boundsry:
dpih (em) {mob) Clans % Clay | %CF Color Amount Sae Grads Sazs Shaps Type Amount!  Size Typs | At Sze Oit
Ap 10 10YR22¢ SIL | 26 0 2 M | Sbk Fr | <1 [FNF G
- 2 MF { Sbk
ABt 39 10YR22]SiICL| 29 0 1 M Pr Argllans Fr | <1 {F/VF| G
2 F Pr
Bt 57 10YR 32 [SICL} 28 0 1 CM]} Pr Arglians 1 Fr } <t FVF A
1 MF | Pr
Bk1 B3 |10YR43§ L 28 0 1 oMl Pr Argilans | Fr [ <1} VF] vs [ Ca] <t |FNF| D
1 MF | Pr
B2 83+ ] 10YR4/4] SL | 24 0 2 c Pr Argilans _ 1 Fr 0 § JCa|<1} VF
2 CM i Pr
PROFILE: 701-302-1 %SLOPE: _ <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: _ Gontinuaus corn / conventional tilags

Fine. smectic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: __ Panhandie Research and Extention Center, Goodweil, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 5/26/2002 CORE LENGTH {em): 120
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {cm):
Jamie Palton
Horizon Lower Matrix color Flold Totture Rdox Featurs: seture Coatings: Can Roots. Bt Boundery
dwplh {om) {romt) Class %Clay | %CF Caler Ameunt Sae Grads. Size. Shaps Trpe Amount] Saze Type | Am Saze Dist
Ap 9 10YR32| SiL | 18 0 2 F_| Sbk Fr § <1 [FNF A
2 |FNF| Gr
A 29 10YR3/2| SiL | 21 0 2 MF | Sbk Fr | <1 |FNF D
2 F ] Sbk
B1 54 10YR33| SIL | 25 0 2 ME | Pr Arglilans Fr } <1 {FNF A
2 MF | Pr
Bz | 63 |1ovRam|sicL| 28 | o 2 |MWF] Pr ] Amlans | Fr J<1| VvF]vs D
2 F Pr
Biic 83 J10YR4M4Y} L 24 0 2 CM| Pr Argflians Fr J<t{VF} S }Cal<1] VF G
2 MF | Pr
Bk | o3+ |1ovR4a] L [ 18] 0 2 Jom| pr ) Amgians | Fr J<1fVvF] s Jcaf<1]vF
2 MF | Pr
PROFILE: 701:303-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richtied Silt Loam VEGETATION: _ Confinuous corn / conventional tilage |

Fine, smectic, mesic Aridic Argiustoll

PARENT MATERIAL:

Calcarious loess

EPIPEDON: Mollic COUNTY: Texas County. Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: __ Panhandle Research and Extention Center, Goodwell, Oklahioma
DATE SAMPLED: 30/2/2000 DATE DESCRIBED 5/29/2002 CORE LENGTH (om): 120
SAMPLED BY:  Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER (cm):
Jamie Patton
MHeraen Lowsr Matriz colof Finld Taxtune Structure. Coslings Con Roats. i-48 Cancantrations. IEaundlry
dapth (om} {maiwt} Class. %Clay { %CF Calor Amount Sas Grade Sza Shape Typs Amounl| Sae Type | Ami Size. Dist
Ap 10 10YR2/2] SiL | 18 0 2 MF | Sbk Fr | <1]FNF| D
2 VF | Gr
ABt 33 100YR2/21 SIL | 23 0 3 CM | Abk Fl |<1] VF D
2 MF | Abk
B1 52 |10YR3B] SIL | 25 | o 2 c Pr Argllans | Fi }<1| VF D
2 M Pr
BR2 68 10YR3B { SICL{ 27 0 2 cM| fr Argllans_ | Fi ] <1] VF A
2 M | Abk
Btk1 1) 10YR 43 | SiCL | 27 0 2 o] Pr Arglilans Fl J<t| VF}l Vs |Ca|<t1]|FNF] D
- 2 M Pr
B2 100 { 10YR4/4) SIL | 22 0 i [ Pr Argillans A {<t]| VF S [Caj.t {MF} D
1 M Pr
BC 100+ | 10YR4/4 ] SiL | 16 0 2 c Pr Argilans _§ R [<1} VF S JCal<1]| VF
2 M Pr
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PROFILE: 701-304-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfieid Silt Loam VEGETATION: _ Continuous corn / conventional tilage
Fine, simectic, mesic Asidic Argiustoll PARENT MATERIAL: __Calcarious kess
EPIPEDON: Moliic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: __Panhandio Research and Extention Gonter, Goodwell, Oklahoma
DATE SAMPLED: 1042/2000 DATE DESCRIBED §/20/2002 CORE LENGTH {em): 84
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamia Patton CORE DIAMETER (om):
Jamis Patton
Horizan Lowar Matrix color Flald Textury. Structurs. Coatings Con Rasts. Ef Concantrations. Boundary,
dapth fom} {moist) Clasa %Clay | %CF Celor Amount Sze Qrode. Size Shops Typs Amount|  Size Typu | Ant Sizw Dt
Ap 23 |10YR3/2| SiL | 24 | © 2 CM] Pr Fr J<1]| VF D
2 M | Sbk
ABt 33 J10YR3/2] SiL | 24 ] 2 9} Pr Argllians Fr f<t}l VF D
2 M Pr
Bwi1 50 | 10YR3/2f SIL | 25 0 1 CM| Pr Argilans | Fr f<1} VF D
. 1 MF | Pr
Btk 65 |10YR4/3] CL | 28 0 2 o] Pr Argilans Fr Y<t} VF § [Cajet | M A
2 M Pr
BC | 65+ [1ovRaa{ L [ 24 [ o 2 tc]Pr] Aglians | Fr Yet|vF] s Joaf<t| vF
2 M Pr
PROFILE: 701-306-1 %SLOPE:  <2%

MAPPED PROFILE CLASSIFICATION:

Richfield Silt Loam

T
VEGETATION: _ Continuous corn / conventional tilage

EPIPEDON: Mallic

Fine, smectic, masic Aridic Argiustoli

PARENT MATERIAL:  Calcarious ioess

COUNTY: Texas County, Okiahoma.
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: __ Panhandie Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 5/26/2002 CORE LENGTH {cm}: 120
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamis Patton CORE DIAMETER (cm):
Jamie Patton
Harzen Lowsr Matr color Fild Tesurs Structure Coatings. Con Roots. Ef Boundary:
dwpth {em) {moist) Cinss %Clay | %CF Cotor Amount Sze Qrade Sizs Shaps Type Amount| Sae Typs | Amt Sae Dt
Ap 25 jt1oYR22] SiL | 25 0 2 CM | Sbk Fr f<1] VF A
2 MF | Sbk
BtA 56 | 1OYR32]SICL| 29 [} 1 M Pr Amgltans | Fr | <1 |FVF D
1 MF | Pr
Bt { 74 [1ovRas]cL 30| o 1 c | pr| Awians | Fr J<1FvF A
1 M Pr
Btk 9 10YR4/2} CL | 28 [} 1 o] Pr Argilians Fr <1} VF] M [Ca]et| VF A
1 M Pr
Bk 81+ | 10YR4/2) L 2|0 2 C Pr Arglians _} Fr 1<1} VF] S [Cal 1 | MF
2 M Pr
PROFILE: 701-306-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: _ Continuous com / conventional tilage
Fins, smectic, mesic Aridic Argiustol PARENT MATERIAL: _ Calcarious loess
EPIPEDON; Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: __Argilic LOCATION: __Panhandis Ressarch and Extention Center, Goadwetl, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 5/29/2002 CORE LENGTH (em): 120
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER (cm}:
Jamie Patton
Horizon Lowsr Matrix calor Fiold Texture rocture Coalings Gon Rosta. &n Concanlrations. Boundary|
dopth {em) (st} o | %Cuy | woF Cofor Amount | Sz Grads san | shepe Type Amount|  Sze Type | am | sae Dist
Ap 17 | 1oYR32] siL | 21 0 3 CM | Sbk Fi <1 ]| VF D
3 M/F | Sbk
AB 43 | 10YR32| SiL | 21 [} 2 M _| Abk Argllians Fr 1 <1} VF D
2 MF | Abk
BA 60 {1OYR3/af SIL | 24 | © 1 M Pr Amgilians Fr J<t| VF D
2 MF | Abk
Bt 71 i0YR4/4] SiL | 25 0 2 CcM| Pr Argiilans Fr J<1j{ VF] S A
2 M/F | Sbk
Bk 100 | 10YR4/4 | SiL | 23 0 2 CM ] Pr Amgllans_} Fr J <t VF} & [Caj 2 M A
2 MF | Pr
ce 100+ | 10YR4/4 } SIL | 21 ] 3 C | Sbk Argllians Fr |<1]VF] S [Caj<1| M
3 MF | Sbk
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PROFILE:

701-310-1

Y SLOPE: <2%

MAPPED PROFILE CLASSIFICATION:

Richfield Silt Loam

Fine, smectic, mesic Aridic Argiustall

VEGETATION: __Continuous corn / conventional tillage
PARENT MATERIAL: __ Calcarious foess

EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Agilic_ LOCATION: __ Panhandle Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED 5/28/2002 CORE LENGTH {em): 120
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamie Pation CORE DIAMETER (sm}:
Jamie Pattan
Herzon Lowrer Matiix cmtor Finid Toxture. Radox Features Struciurs Coatings. Con Foats. EH Concantrations. Boundaty
depth {em} {meint) Clary % Clay | %CF Color Amount Saze Grade Sae Shape Type Amount] Sze Type § Amt Sae Oist
ap | 2t [tovrarfsicL| 28 | o 2 1 G |sbk] Amgilans | Fr [<1]VvF . )
2 MF | Sbk
AB 44 10YR32 | SiICL) 29 0 1 cMm | Pr Agllans | Fr 1<t| F A
1 M Pr
BA 57 10YR3/3 | SICL| 34 [} 1 M Pr Argltans Fr |<1{ VF M D
1 M | Abk
Bk 89 10YR4/3 | SICL| 31 [} 1 C Pr Arglians 1 Fr J<t1|VF]Jvs|ca} 1 |CM| D
1 M Pr
CBk | 69+ | 1OYR4M4| L 24 0 2 c Pr Amgllans | Fr <t VF} s [Ca| 1 ICM
2 M Pr
PROFILE: 701-311-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richtield Silt Loam VEGETATION: _ Continuaus com/ conventional tilage
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: __Calcarious losss
EPIPEDON: Mollic COUNTY: . _Toras County, Okishoma
SUBSURFACE HORIZONS/FEATURES: Asgillc LOCATION: _Panhandie Ressarch and Extention Center, Goodweil, Oklahoma
DATE SAMPLED: 10212000 DATE DESCRIBED 5/29/2002 CORE LENGTH {em): 120
SAMPLED BY: __ Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {em}:
Jamie Patton
Herzon: Lowrsr Matrix eies Fleld Texturs. Radox Fatluran tructute Coatings Cen. PRoots EH Concentrations Boundary]
dapth (em) (moist) cass | womy | xor Calor amount | size Qrade Sz | Shaps Type Amount]  Size Typs § amt | Swe Obt
Ap 12 10YR32 | SiL | 20 0 | 2 MF | Sbk Fr } <1 |{FAF| )
2 FNF[ Gr
A 30 10YR3/2} SiL | 20 o 2 M | sbk Amgilans | Fr 1 |FNF )
2 F | Sbk
BtA | 55 f1ovRan|sict| 27 | o 2 | MWFlabk) Amitans | Fr {<t] vF A
2 F Abk
Btk1 67 10YR3/4 | SICL{ 31 0 2 M Pr Agllans | Fr |<t| VF] S JCaj<1| M A
2 M | Abk
Btk2 ee 10YR4/6fSICL| 28 0 2 M Pr Argllans | Fr Y<1j VF VS |Caf 2 M A
2 MF | Pr
Btk | 114 | 1oyR4amf siL | 25 | o 2 | M fpPr| agilans | Fr |<t{vF] s [cal<t{MF| G
2 MF | Pr
CB | 114+ | 10YR4/4| SIL § 18 [} 3 M _| Sbk Argllans | Fr | <1} VF S {Ca{<1{FNF
3 MF | Sbk
PROFILE: 701-312-1 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: _ Continuous eofn / conventional fillage :
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loass
EPIPEDON: Moaliic COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Argittic LOCATION: __Panhandle Research and Extention Center. Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED. 5/29/2002 CORE LENGTH (em): 120
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER (om):
Jamie Patton
Horzon Lowrst Marix color Fiald Taxture Swucture. Coatings Con. Roats Ef Boundary
dopth (cm) {moixt) Class. %Clay { %CF Color Amount Sae Qrads. Size Shape. Iy_p: Amount] Sie Type | Amt Siza. Ot
Ap a 10YR2/2| SIL | 25 0 2 M | Sbk Fr | <t] VF A
2 F | Sbk
AB 36 J1OYR22]SICLf 27 | © 2 C Pr Arglllans Fr | <1} VF D
2 M | Sbk
Bt 6f J1oOYR3B| CL | 30} 0 1 cM| Pr Argillans Fr | <1} VF A
1 M | Pr
Bk | 82 J1ovRaufcL | 27 | o 2 c | Pr | Amians | Fr [<t]VvF] s Jcal<i]VvF] D
2 M Pr
BkC | 82+ J1oYR4a] L | 24 | © 2 c | Pr] Amgitans | Fr [<1[VvF] s Jeca|<1] F
2 M Pr
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Appendix 1-7. Soil Core Descriptions for Experiment 702, Oklahoma Panhandle
Research and Extension Center, Goodwell, Oklahoma
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PROFILE: 702112 wSLOPE:  <2%
MAPPED PROFILE. CLASSIFICATION: Richfleld Slit Loam VEGETATION:  Continuous forage
Fire, smectc, mestc Ardie Arglustol PARENTY MATERIAL: _ Calcariows loess
EPIPEDON; Molle COUNTY: Texas County, Oklahoma
SUBSURFACE HOBIZONSFEATURES: Cambic. LOCATION: _Panhandie Research and Extention Center, Goodwel, Oklatoma.
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 14172001 CORE LENGTH {em): 112
SAMPLED BY: _ JasonParon DESCRIBED BY: .Jamie Paton CORE DIAMETER {cm):
Jamje Pation
Yorzmn | Lower Marizcolor Fioid Tesuro. ructure Contings con Roots B Bouncer
oy e {onoist Chss J iy | xcrd cobr |amouni} oa arede ] size | Shape Type semount] 8ize Toos | amt | sie | oint
Ap 14 fi10YR22|SiL | 25 | 0 2 M | sbk Fr 31 F D
2 F | Sbk
BA 49 J10YR/3|SICL} 28 0 2 M Pr Argillans Fr 1 F D
2 M/F | Sbk
Bwi 69 J10YR4 | CL | 28 0 1 CM] Pr Argillans Fr | <1}FNF A
1 M| Abk
Bw2 98 |10YR46{ L 2% | 0 2 c Pr Argilians Fr j<1|FVF D
2 M| Pr
BC 98+ [10YR&4] L 26 | o 2 c Pr Argillans Fr J<1| VF} S | Ca|<1|MWF
2 M Pr
PRCFILE: 702-113 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Plchfteld SiltLoam VEGETATION: _ Contrnuous forage
Fire. smectc, meslo-Addic Arghtstolt PARENT MATERIAL: _Calcarlous foess
EPIPEDON: Molic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argllle. LOCATION: Panhardie Research and Extention Center, Goodwell, Gdahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/12/2001 CORE LENGTH {cm): 89
SAMPLED BY: _ Jason Parlon DESCRIBED BY: Jamle Patlon CORE DIAMETER (cm):
Jamie Pation
Horion | Lowar | Masicotor Fild Troture tcture Coatings con Boots Ef Boundar|
Pt o {moiny Covs Jwomy fwcr ] coor amoun} s Grede | Sia ] shepe Type Amourt} She Ioe | Ami ] s § Ont
Ap 13 |fOYRY¥2f SiL | 23 | © 2 M | Abk Fr 2| F D
2 M/F | Abk
BA 37 |10YR¥/2] SiL { 26 0 2 M/F | Abk | Argillans Fr 2| F D
2 F/VF | Abk
BtA 56 |10YRaR]SICL| 20 | © 2 M Pr Asgilians Fr J<t]| VF A
2 M/F | Abk
Bik1 75 J10YR&3]YSICL| 31 0 2 M Pr Argillans Fr <1 VF] S JCaj<1|VF}] A
2 FNF] Pr
B2 | 75+ J10YR44}SICL]| 33 | © 2 CM | Pr Asgillans Fr |<i{VFlVS | Ca| 1} M
2 M/F | Pr
PROFILE: 702:144 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Rlohfield SHtLoam VEGETATION: _ Continuous forage
Fine, smectic, mesle Aridic Arglustol PARENT MATERIAL: _ Cslcarous loass
EPIPEDON: Molle COUNTY: Texas County, Oklahoma
SUBSURFACE HORZONSFEATURES: Argiille LOCATION:  Panhandie Researchand Extenton Cenler, Goodwell, Oklahoma
DATE SAMPLED: 30/2/2000 DAYE DESCRIBEL 5{18/2001 CORELENGTH {em}: BS
SAMPLED BY: _Jason Parion DESCRIBED BY: _Jamie Palion CORE DIAMETER {em):
Jamle Pation
Horzon | dower | Mubmeotr Fiad Tesur eture Coatinge Con oot L] Boundesy
desth km) {moisg Cinss | %Clay | XCF Dotor _§ amount§ _8ae Qreds Sas_| Shape Twe jAmount] Sae Dist
Ap 22 ti0YR3/2] SiL | 24 ] © 2 M ) Sbk Fr 2 F A
2 M/F | Sbk
BA 42 J10YR3/2] SiL | 26 { © 2 M/F | Pr Argillans Fr 2 F A
2 M/F | Sbk
Bk 54 J10YR4/a|SiCL] 32 | © 2 M/FL Pr Argillans Fr 2 F M ] Caf<1fVF] &
2 M/F | Sbk
B2 | S4+ fioYR44]SICL] 32 [} 2 ME| Pr Argillans Fr 2 F s Ca | <1 [ M/F
2 M/F | Sbk
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PROFILE: 702-118 +% SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SiitLoam VEGETATION:  Contruous forage
Fine, smoctio, mesic Ardlo Arglustoll PARENT MATERIAL:  Calcarlows losss
EPIPEDON: Mollie COUNTY: Jexas Counly, Oklahoma
SUBSURFACE HORIZONSFEATURES: Argltic LOCATION: _ Parhandle Assearch and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: ‘0/2f2000 DATE DESCRIBEL 8/18/2001 CORE LENGTH {em): 108
SAMPLEDBY:  JasonParton DESCRIBED BY: Jamie Pation CORE DIAMETER {cm):
Jamie Pation
worzon | Lower | mesixeolor Foid Tewure oetute Costings Con Roots € Boundes
ot em) | (moing Cur § %oy | x6r ] cobor f Amouwnt{ Sus Grde | Se | Shese T [Amourt] Size Dpe | Amt § s | oie |
Ap 23 J1oYRS2|SsiL | 24} o 2 M_| Abk Fr 1 F o}
2 M/F | Abk
BA 42 j10YR3/2}SiCL} 28 | 0 2 M Pr Argillans Fr J<1{FNF A
2 M/F | Abk
Btk1 60 |1OYRY/4|SICL| 32 | O 2 M Pr Argillans Fr |<i{FNVF| M J Ca |<1| M A
2 M/F | Abk
Btk2 91 J1OYR4/4]sSiCL) 34 | 0 2 M Pr Argillans Fr J<i|FNFf Vs ] Ca ] 1 M A
2 F | Abk
Btk3 | 91+ |1OYR44| SiL | 30 | © 2 M Pr Argillans Fr §<1|FVF} 8 JCaj<ct| M
2 F Pr
PROFILE: 702116 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SihLoam VEGETATION: _ Confinuows forage
Fine, smectic, mesic Aridic Argiustol PARENY MATERIAL: _ Calcarous loess
EPIPEDON: Molle COUNTY: Texas County, Okishoma
SUBSURFACE HORZONSFEATURES: Argitic. LOCATION: Parhandis Resesrch ard Extention Cenler, Goodwel, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEC $/13/2002 CORE LENGTH {em): 100
SAMPLED BY: __JasonParion DESCRIBED BY: Jamie Patton CORE DIAMETER (cm):
Jamie P“M
Hodaon | tower | Maxixostor Fiekd Tootur rctute Covtings Con Focts El Bourdar|
dephemy | tmoisg Crs Y xomy fxcr ] cone | amoun] dae arade | _sar | shese | Tipe pmoun] Sae Tpe | At | see J oDt
Ap 22 J1oYR3/2] SiL | 24 {1 O 2 M | Sbk CFr 1 F o}
2 F/VF | Sbk
BA 48 [10YR3/2}f SiL ) 26 |1 © 2 M _| sbk Argilians Fr {<1] F o}
2 £ | Sbk
Bt 7t |10YR33|SICL| 29 | © 2 M Pr Argillans Fr §<1| F A
2 M/F | Abk
Bk } 71+ J1OYR44FSICL] 29 | © 2 CM ] Pr Argilians Fr §<1]| F § JCal<ti| M
2 CM | Pr
PROFILE: 702121 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Siit Loam VEGETATION: _Conruos forage
Fine, smectc, mesic Aridio Argiustoll PARENT MATERIAL: __ OCalcadouws loess
EPIPEDON: Mallle. COUNTY: Texas County, Okdiahoma,
SUBSURFACE HORIZONSFEATURES: Arglis_ LOCATION: Panhandle Ressarch and Extention Center, Goodwell, Cklahoma
DATE SAMPLED: 10/2/2000 DAYE DESCRIBEL §/15/2002 CORELENGTH {em): 115
SAMPLED BY: _Jason Parton DESCRIBED BY: Jarrie Patton | CORE DIAMETER {cm}):
Jamie Patan
Horzon { Lower | shvixeotr Fiekd Towur Svuchite Comtings Con Poots Ex Boundesy|
Gepth ey | {oist Csx | ey | uer | coor Jamoun] see § omde § sur | shere e amouet] e | Twe | amt | sue § o
Ap 15 [1oYR22y Sit ] 25 | ¢ 2 | CM | Sbk Fr | 2 [MF o
2 M/F | Sbk
AB 29 |1oYR2/2fSiCL] 27 { © 2 CM]| Pr Argillans Fr 2 F o}
2 M/F | Pr
Bw 52 [10YRa/2¢SiCL} 28 | 0 2 oMl Pr Argillans Fr 1 F o}
2 M/F | Sbk
Bt 69 | 10YRS/|SICL| 31 0 1 M | _Pr Argitans | Fr 1 F A
1 M/F } Pr
Bkt 81 t10YR4s| CL | 29 } © 1 MIF | Pr Arglians | Fr §<t1]| F S | Caj<1]| VF o}
1 M/F | Pr
Bk2 | 110 J1OYR44] CL | 27 | © 2 c Pr Argilians § Fr J<1| F Ve Ca| 1t MF} D
2 M Pr
Bk3 | 110+ {10YR44] L 2510 2 c Pr Argilans | Fr {<1|FVF} 8 | Ca <1} VF
2 M { Pr
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PROFILE:

702-123

% SLOPE:

<2%

MAPPED PROFILE CLASSIFICATION:

Rictfield SlitLoam

Fire, stmectc, mesic Ardic Arghustolt

EPIPEDON:

Mol

COUNTY:

PARENT MATERIAL:

VEGETATION: _ Gonfinuous forage

Caloasious loess

SUBSURFACE HOAIZONSFEATURES:

Argilic

Texas County, Okishoms

LOCAYION:

DATE SAMPLED:

10/2/2000

Panhandle Research and Extention Center, Goodwall, Oklahoma

DATE DESCRIBEL 6A3/2002 CORE LENGTH {em): 102
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jarle Patton CORE DIAMETER {em):
Jamie Patton
moron | tower | pwsincotr Field Twaw Sicture Coatings Con Foots 1 Consantretons Bounday
g m }  (moing Sovs | woiwy | xcr | colr {ameum} sae arede } sae | Snepe Tpe [smountt Sz Too T sae | Dist
Ap 17 |10oYR¥2|SiL | 22 |1 © 2 CM | Sbk Fi 1 F o}
2 M/F | Sbk
AB 31 J10YR32fSL | 20 | o 2 M Pr Argillans Fi J<1| F o}
2 M/F | Sbk
Bt 55 J10YRI/3|SICL{ 28 | © 1 M Pr Argillans Fr |<t} F A
1 F | Sbk
Bkt 68 |10YR4B(SICL| 31 0 2 M Pt Argillans Fr |<1|VF] s JCa|<t]VF}] A
2 F Pr
Btz | 84 {10YR44} SL | 26 | O 2 CM| Pr Argillans Fr §<t[VFIVS]Cal M G
2 M/F | Pr
BkC | 84+ {10YR4/M4FSL | 25 | © 3 CM| Pr Argillans Fr J<1|VF[ s |Caj<ct| M
2 M/F | Pr
| PROFILE: 702124 % SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richield St Loam VEGETATION: _ Contruous forage
£lne, smectic, mesic Arldic Arglustoil PARENT MATERIAL: _ Oafcarious loess
EPIPEDON: Molic COUNTY: Texas County, Oklahoms
| SUBSURFACE HORZONS/FEATURES: [I[:3 LOCATION: Parhandls Research and Extention Canter, Goodwall, Oidahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/13/2002 CORE LENGTH {cm): 120
SAMPLED BY: _ JasonParton DESCRIBED BY: Jamle Patton CORE DIAMETER {cm):
Jamie Pation
rormn § tower | wesizeokr Pl Towute tatute Coatings Con Foots ex Soncantrasons Bourdary
(oin Cmrs J %Cy | wcr ) color }Amoum]  sar Grde | Sie | Shape Tope armoun] _Size Twe | ami | Sze b om
Ap 17 Ji1oYR32YsSL | 19 | o 2 M Pr Fr j<i} F o}
2 M/F } Sbk
AB 46 | toYRO/2] SiL | 29 o 2 M Pr Argillans Fr <1 F A
2 M/F § Sbk
Bkt 65 f10YR4/2)SiICL| %2 | © 2 M Pr Argillans Fr g<t} F s C <1t M A
2 F | Pr
Bb2 | 67 |10YR&4|SiICL| 34 | © 2 M Pr Argillans Fr {<1]VF] VS| Ca [<1]|FNF} D
2 F Pr
Bt 87+ | 1OYR4/EISICL| 34 | O 2 CM ] Pr Argillans Fr J<i]VF] VS
2 M/F | Pr
PROFILE: 702125 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SIitLoam VEGETATION: _ Continuous forage
Fire, smectio, mesio Ardie Argitstof PARENT MATERIAL: _ Calcarous loess
EPIPEDON: Molle COUNTY: Texas County, Okishoma
SUBSURFACE HORZONSFEATURES: Argitic_ LOCATION: Panhandie Ressarch and Extention Center, Goodwall, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 61512002 CORE LENGTH fem}: 84
SAMPLED BY: _ JasonParton DESCRIBED BY: Jamle Patton CORE DIAMETER (cm):
Jamle Paton
reron | Lowsr | wwraconr Fiekd Touur metie Coatings con 2l Concanvatons Boundiary
pmem | gmeing Ciss | xcioy fuce§  coor § amown] s ords ] see ] See Type Amount]  Size Spe | gt | Sae | oint
Ap 91 {10YR22{SiL | 26 | o 2 cM | Pr Fr 2 MIF G
2 b_ﬂl/F Sbk
Bt 52 J10YR3D|SICL] 30 | O 2 CM | Pr Argillans Fr 2 |MF o}
2 M/F | Pr
Br 64 J10YRY4]SiCL| 9 [ 1 M/F | Abk | Argillans Fr 1 | MF A
. 1 F | Abk
Bky 76 {10YR4/4]SiCL| 20 0 1 M/EL Pr Argillans Fr 1 |MFsMjCal 2] M A
i 1 F ] Abk
B2 | 76+ J10YR4/4]SICL| 20 | o 1 M/F | Pr Argillans Fr J<1fVF] Vs ] Ca [<1] VF
1 F_| Pr
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PROFILE: 702-126

% SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Sl Loam VEGETATION: _ Continuous forage
Flne, smectic, mesic Ardic Arglustoll PARENT MATERIAL:  Calcarious loess
EPIPEDON: Molle COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: pugilic LOCATION: Partandle Research end Extenton Center, Goadwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEC §/15/2002 CORE LENGTH {cm): 120
SAMPLECBY:  JasonParon DESCRIBED 8Y: Jamle Palton CORE DIAMETER {em):
Jamie Patton
reraon | tower | Mavixeoior Fiekd Tetur cture Soatings Con Peots & Coneantrasons Boundery
5t ooy § cias [ oy | mor | cokr famom] sae Greds | a0 | 3nape Tyoe Amouni] e ] Type T _sae | oint
Ap 12 J1oYR22} SiL § 24 | o 2 M | Sbk Fr 2| F D
2 F | Sbk
AB 31 {toYR22] SiL | 25 | o 2 M Pr Argillans Fr 1 F A
2 M/F | Sbk
BA 56 |1oYRy/2]sSiCL| 27 | © 2 M Pr Argillans Fr 1 | VF D
2 F | Pr
Bt g8 |10YR32)siCL| 20 | © 2 CM | Pr Argillans Fr J<1] VF D
2 | MF) Pr
Bw 114 J10YR4B ] SL | 256 | © 2 CM| Pr Argillans Fr }<1] VF A
2 M/F | Pr
Bk | 114+ J10YR&4| SiL | 25 | © 2 [+ Pr Argillans Fr f<1{VF| M § Ca j<1] VF
2 M | Pr
'
PROFILE: 7024132 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: PRichfield SiitLcam VEGETATIOR: _ Contiruous forage
Fine, smactc, meslc Attdic Argiustol PARENT MATERIAL: _ Calcarlous Josss
EPIPEDON: Molllc COUNTY: Texas County, Oklehoma
SUBSURFACE HORIZONSFEATURES: Argifilc LOCATION: Panhandle Research and Extention Center, Goodwat, Oklahoma
DATE SAMPLED: 10/2/2600 DATE DESCRIBEL 8112002 CORE LENGTH {em}: 120
SAMPLED BY: _ JasonParton DESCRIBED BY: Jamle Patton CORE DIAMETER {em):
Jamie Pation
otzon | tower | Memiacoms Foid Tenture ity Comsings Son Roots B [
doph fem) (moind Cies | % Ciay § % CF Color | Amount | Sz Grade Sae | Shape Type [Amount] _ Size Type | Amt | Sixe Dist
Ap 10 J1oYR3/2] sSiL | 24 | o 2 M Pr Fr | <1 {FNF A
2 | MF]|Sbk
A 32 J1oYR32f SiL | 251 0 2 M Pr Argillans Fr | <1 {F/VF| D
2 F | Sbk
Bt 53 f10YRY/3|SiCL] 29 | © 1 M Pr Argillans Fr | <1 |FNVF D
2 MF | Pr
Bw 69 J1oYRY3y SiL | 26 0 1 M Pr Argillans Fr | <1 |FVF] A
2 M/F | Pr
Bki 87 j10YR4BF SiL | 286} 0 2 MC]| Pr Argilians Fr |<t{FNF} M | Ca | <1 ] VF} G’
2 _{MF]| Pr
Bk2 | 87+ |[10YR44| L 2310 2 MICI Pr Argillans Ft |<t|FNVF] VS | Ca |<1}§ VF
2 M/F ] Pr
PROFILE: 702-134 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SlitL.oam VEGETATION: _Confruois forage
Fine, smacyc, mesic Aridle Arghustoll PARENT MATERIAL: _ Calcariows looss
EPIPEDON: Molic COUNTY: Texas County, Oidahome
SUBSURFACE HORIZONSFEATURES: Argiilc LOCATION: Panhandie Besearch and Extonton Canter, Goodwall, Cklahoma
DATE SAMPLED: 10£2/2000 DATYE DESCRIBEL 10/12/2002 CORE LENGTH {em): 105
SAMPLED BY: _JasonParton DESCRIBED BY: Jamis Patton CORE DIAMETER (cm):
Jamte Pation
roiwn | tower | Mevixeokr Fiaxd Tootur trcture Coatings con Bocts e | Corcanmtons Boundesy|
duppem] __(moint Ciss | xciey | xcr | coor | ameunt]  sae amde | 32s_| Shese Tyme pmoun]_das Twe ] st | sze | oin
Ap 15 {10YR3/2| SiL | 24 | © 2 M/F | Sbk. R 1 F A
2 F | Gr
Bt1 41 J110YR3/BSiCL| 28 1] 2 M Pr Argillans Fr | <11 VF D
2 M/F | Sbk
B 53 110YR3/3sSiCL) 28 | © 2 M Pr Argillans Fr | <1} VF A
2 M/F | Abk
Bkt 89 |1oYR4&4fsicL] 30§ o 2 cM| Pr Argillans Fr j<t{VF] Vs ] Caf<i| M G
2 M/F | Pr
Btie | 89+ J1OYR46SICL| 32 | © 2 CM 1 Pr Argillans Fr j<t|VF] VS| Caj<t| M
2 M/E | Pr
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| PROFILE: 702135 % SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield SiitLoam VEGETATION: _Contruous foraga
-_Fine, smaclic, meslc Arldio. Arghstoll PARENT MATERIAL: __ Calcardous loass
EPIPEDON: Mollio COUNTY: Texas Counly, Oklshoma
SUBSURFACE HORIZONS/FEATURES: Argitle LOCATION: _ Penhandle Ressarch and Extention Center, Goodwel, Oklahoma
DATE SAMPLED: 16/2/2000 DATE DESCRIBEL 6/13/2002 CORE LENGTH {em): 98
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamile Pation CORE DIAMETER {cm):
Jamie Psl_\gn
Hotzon § tower | Merixeotor Fiekd Toture cture Coatings Con Poots & Bounder|
doptn o] troing Clss | wcmy { xcr] cobr |} amount| . sue e | Sae | shape Troe armoun] _stae oo d ami | sae o |
Ap 14 J1OYR3/2]| Sit | 22 § © 2 M | Sbk Fr 1 F o
2 M/F | Sbk
A 42 J10YR3B|SiL | 25 | 0 2 CM | Sbk | Argillans Fr | <1 ] VF o
2 M/F | Sbk
Bt 59 | toYR3/3]SiCL] 33 | o 2 M| Pr Argillans Fr J <1 ] VF A
2 | M/F | Abk
Btkt 73 |10YRY/B[SICL| 31 0 2 M Pr Argiflans Fr |<1fVF{ S JCalaajVF} A
2 F | Abk
Btk2 | 73+ J1OYR&4/3]SICL| 31 0 2 M Pr Argillans Fr J<t]VFjVs|}GCaj M
2 F ) Abk
PROFILE: 702-136 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: HRichfteid SitLoam VEGETATION: _ Contiruous forage
Fine, smeclic, meste Ardic Argitstoll PARENT MATERIAL:  Calcariows foess.
EPIPEDON: Mollic COUNTY: Texas Counly, Oklahoma
SUBSURFACE HORZONS/FEATURES: Argifle LOCATION: __Panhandie Research and Extention Cenler, Gaodwall, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/13/2002 CORE LENGTH {em): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamla Patton CORE DIAMETER (cm):
J.a_rrﬂe Patton
roraon | Lowar | Masiwoier Fiakd Tenture Stucture Comtings Con Bost & Boundar|
ooy ] Cuar | wcwy [ xer ] colr | Amount] Sir areds | e | Shars Ipe [rmout] 3ine Dist
Ap 10 {10YR22] SiL | 24 } © 2 M | Sbk Fr { <1 ] VF D
2 M/E | Sbk
A 25 J10YR23f SL | 24 | © 3 M Pr Argillans F | <t | VF D
2 M/F | Sbk
Bw 49 |1oYR3/2) 8L | 26 ] O 2 M Pr Argilians Fr | <t | VF D
2 F Pr
Bt 73 | 10YR3/21SiCL] 20 | 0O 2 M Pr Arglians Fr J<1] VF A
1 F | Abk
Btk 93 [10YR&/4§SiCL| 31 0 2 CM] Pr Argilians Fr {<t|VFivs] Caf M D
2 M/F | Pr
Bk { 93+ J10YR46] L } 24 | © 2_jJCM] Pr Argiltans Fr | <t | VF] VS | Ca ] <t |MF
2 M/F| Pr
PROFILE: 702137 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richtteld Sl Loam VEGETATION: _ Confiruous forage
Fine, smectic, mesic Ardic ArglustoR PARENT MATERIAL: _ Calcarfous losss.
EPIPEDON: Mollic COUNTY: Texas County, Okiahoma
SUBSURFACE HORZONS/FEATURES: Argilic LOCATION: _ Panhandle Research and Extention Center, Goodweil, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 813/2002 CORE LENGTH {cm): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamie Patton CORE DIAMETER {cm):
Jamile Patiort
voraon | Lowsr | Merincoior Fiekd Teurs Swucture Costnps Con Foots 2] Concentmsons Bourdes|
deph em) ] fmoist Can Jwowr fwor } color ] ameunt] sa Grode | S | Shape Toe amount] Size Toe | am ] sae | oist
Ap 13 f1oYRs/2{ siL | 22 0 2 M/F { Abk Fi |<t] F D
2 F | Abk
A 27 j1OYR32FSL | 21 0 2 M Pr Argillans Fi | <t | VF D
2 M/F | Pr
A 41 f1oYRa/2| SiL |25 0 2 M Pr Argillans Fr f<t| VF A
2 F Pr
Btk 57 |10YR&/4§SiCL| 27 | © 2 M Pr Argillans Fr |<1{VFlVvsSfCjlal M A
2 F | Abk
? 70 J1OYR3/2| SiL | 18 0 2 M _} Abk Argillans F J<t} VF A
2 M/F | Abk
? 93 |10YR4/6f SiL | 25 | 0 3 c Pr Argillans Al<1iVFIVs]Ca|<1| M A
3 M Pr
? 102 J10YR4/6 ] SIL | 21 0 3 c Pr Argilans | Fr J <t {VF} VS| Caj<i| F A
10YR 3/2 3 M Pr
? 102+ {10YR4/6 | SiL | 25 | © 3 c Pt Argilans | A J<tJVF] 8 JCal<1| M
3 M| Pr

**Below 57 cm is backfill??
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PROFILE: 702-141 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SiftLoam VEGETATION: _Conlinuous forage
Fine, smectc, mesic Aridic Arglustoll PARENT MATERIAL: __ Oalcarious loess
EPIPEDON: Molic COUNTY: Texas County, Oklafioma
SUBSURFACE HORIZONS/FEATURES: Argitic LOCATION: __ Parhendie Ressarch and Extention Center, Goodweti, Oklahoma.
DATE SAMPLED: 10722000 DATE DESCRIBEL 6/13/2002 CORE LENGTH {em): 120
SAMPLED BY: __Jason Parton DESCRIBED BY: Jamle Pation CORE DIAMETER (em}:
Jamis Pation
Horizon | Lower | Mesizcobr Fiekd Towur etire Comtings Con Roota x Boundar|
daptn ey | (moing Smis | %y dwor § coior | amoum] s arade | sas | Shess Te aemoure] Site Dist
Ap 13 JtOYR22|siL | 23 } © 2 M Pr Fr 1| VF D
2 F | Sbk
A 33 J1OYR22|SiL | 24 ] 0 2 M Pr Argillans Fr J«1]VF o}
2 M/F | Sbk
Btt 69 jiO0YR3/2]sSiCL] 27 | © 1 CM | Pr Argillans Fr | <1t VF A
1 M/F | Pr
Bw 88 |1OYR4QfSIL] 25 1 0 2 M Pr Argilians Fr f<1|VF D
2 F Pr
Bk1 110 J10YR44] L 2310 2 c Pr Argillans Fr |<1|VF} 8 JCa| 1t M D
2 M Pr
Br2 § 110+ f1OYR44| L 25 |0 2 c Pr Argillans Fo |[<t1|VFI M {Caf<i| M
2 M | Pr
'
PROFILE: 702-143 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: RichBeld SiltLoam VEGETATION: _ ConSrwots forage
Fine, smectic, meslc Addic Arglustoll PARENT MATERIAL: _ Csloarious foess.
EPIPEDON: Mollic COUNTY: Texas Counity, Oklahoma
SUBSURFACE HORIZONSFEATURES: Argitic LOCATION: Parhandie Resesrch and Extention Center, Goodwall, Ckiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/18/2002 CORE LENGTH {cm): 120
SAMPLED BY: __Jason Parton DESCRIBED BY: Jamle Pation CORE DIAMETER (cm):
Jamie Patton
Hoimon | tower | wewixeotor Fiaid Tooeu e Couings con Boons et Bourden]
doptn o) | (maing s §xcmrlwcr I coor | Amount ':_z: grde | sire | Shane Tee 1voune] Sz Toee § Amt | sue | oin
Ap 18 J10YRO/2{SiCL} 27 | o 2 M/F | Sbk Fr 1<1| F D
2 F ] Sbk
A 44 J10YRI/2|siCL} 20 | 0 2 CM | Sbk | Argillane Fr 1 F A
1 M/F Sbk
Bt 6t J10YR3A|SiCL] 31 0 1 CM] Pr Argillans Fr f<«1| F A
1 M/F ] Pr
Btk1 72 J1OYR3AfsicL] 3t 0 1 cM ]| Pr Argillans Fr 1<1]| F M{]Cal<1l M A
1 M/E L Pr
Bkt 86 J1OYR44f CL | 28 | o 2 cM1i Pr Argillans Fr J<1] F Jvs]Cal}| 1 M A’
2 M/F § Pr |
B2 98 J1OYR44| CL [ 27 [ 0 1 M Pr Argillans Fe f<t| F S fCai<t|MFL D
1 M/F{ Pr
Bk3 § 99+ J10YR4a} L 26| 0 3 CM1| Pr Argillans Fr S | Ca} <l |MF
2 M/E | Pr
PROFILE: 702-144 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Bichfietd SlitLoam VEGETATION: _ Contnuous forage
Fine, smectic, mestc Aridic Argiustoll PARENT MATERIAL: _ Calosrious loess
EPIPEDON: Mollte COUNTY: Toxas County, Oklahoma
SUBSURFACE HORZONSFEATURES: Argitfic LOCATION: Parhandie Research and Extenyion Cenler, Goodwael, Oklahoma
DATE SAMPLED: 10/2/2008 DATE DESCRIBEL 815/2002 CORE LENGTH {em): 93
SAMPLED BY: _ JasonParton DESCRIBED BY: _Jamle Patton CORE DIAMETER (em):
Jamie Pation
moraon [ Lower | werixcokor Field Tevre Stcture Cosings con Foats En Boundary|
deppem]  tmoiry Y cwss | xcley L wer ] coor damount| o Qrade | 9ae | Shene Tre Aoourt] _size Tpe | At § sze | o
Ap 24 {10YR3¥2] SiL | 28 ] 2 M/C | Sbk Fr 3 |MF G
2 M/F Sbk
Bt 97 J1O0YR3/2]SiCL| 30 | o 1 M Pr Argilans Fr 1 F G
2 F Pr
B2 56 | 10YR3/3]SICL| 35 | 0 2 M Pr Argillans Fr |<t] F A
2 M | Sbk
Btk | 56+ |10YR44|SiCLY 35 | © 2 M Pr Argillans Fr |[<1j F]Jvs}fcCala|cM
2 M | Sbk
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PROFILE:

702-146

% SLOPE: <2%

MAPPED PROFILE CLASSIFICATION:

Richisld Sit Loam

VEGETATION: _ Continuous forage

Fine, smeotic, mesic Ardic Arglustol PARENT MATERIAL: _Caloarious losss
EPIPEDON: Mollic COUNTY: Jexas County, Okiahomna
SUBSURFACE HORIZONSFEATURES: Argilic LOCATION: Parhandle Research and Extention Center, Goodwell, Oklahoma.
DATE SAMPLED: 16/2/2000 DATE DESCRIBEL 8572002 CORE LENGTH {em): 84
SAMPLEDBY:  JasonParion DESCRIBED BY: Jamlo Patton CORE DIAMETER {em):
Jamle Pation
torzon | tower | Matixesior Fiak Yot e Costings Con Footy e Boundery|
dapts ) (mainy Ciuss | wcmy ] wcF ) coor | amoum] s orde | sae_| Sheoe Type [rerount] size Tpe | amt | saa ] i
Ap 17 Ji0YRI/1] siL f a3 | © 2 M | Sbk Fr Tf F D
2 £ | Sbk
A 48 J1oYRozlsii | 24 | o 2 C_ 1 Shk Argillans Fr 41 F D
2 M | Sbk
Bk1 71 JiOYRIBISIL {26 | 0 1 M Pr Argillans Fr 3| FIves]{ Ca|<1VF| A
2 FiP
Bx2 84 |10YR4} L 2410 2 c Pr Fr J<t} VF]Vvs/s] Cal«<t| F
2 M | Pr
PROFILE: 702147 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfisld Silt Loam VEGETATION: _ Confiruows forage
Fine, smacti, mesic Aridic Arghustol! PARENT MATERIAL:  Calcsriois ioess
EPIPEDON: Malic COUNTY: Texas County, Oklshoma
SUBSURFACE HORIZONS/FEATURES: Argltie LOCATION: _ Parhandle Research and Extenton Center, Goodwall, Cklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 8/15/2002 CORE LENGTH (cm): 120
SAMPLED BY:  JasonParon DESCRIBED BY: Jamle Pation CORE DIAMETER {cm):
Jamie Paton )
Hoon | towar | Mexixcowr Fiokd Tutute Stucture Goatings Con Roots £ Cormsnvatons Boundry|
drprem]  owisy ] Cnas | wowy | xcr b coer §amount| sme arde | Soe | Shape Type rmoust]_size Tope | amt b sae | oint
Ap 25 f10YR3/2] SL | 23} ¢ 2 M | Sbk Fr 1 F D
2 F | Sbk
A 4 |10YR32]| SiL | 26 | 0 2 M Pr Argillans Fr 1 F D
2 F | Sbk
Bt 85 }10YR3/3|SiCL| 31 [ 2 M Pr Argillans Fr {<1}|VF A
2 F | Abk
Btk1 90 f1oYR44]SIiCLY 30 | O 2 oM Pr Argillans Fr |<1{VFlVsS|Cai<iiVF] G
2 MF | Pr
B2 | 90+ f10YR4/4}SICL] 27 | © 2 oM\l Pr Argillans Fr |<1|{VF] S Ca|«}] F
2 MF ] Pr
PROFILE: J02-212 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SlitLoam VEGETATION: _ Confiruous forage
Fine, smectc, meslc Artdic Argiustol PARENT MATERIAL: _ Oalcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORZONSFEATURES: Argiilic LOCATION: _ Parhandlo Research and Exteriion Center, Goodwall, Okiahome
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL $115£2002 | CORE LENGTH {em): 120
SAMPLED BY:  JssonParton DESCRIBED BY: Jamla Pattor CORE DIAMETER {cm}:
Jarrio Pation
Yormon § lower | Mevixeobr Fiald Fuwur utare Cosings Con Roots e CSonsantrebons Boundesy,
(maisy Siwws  woiy ) wor § cowr | Avoune] v Grde | Sze | sepe ee M |_sae Tpe { amt
Ap 20 |10YR22]SiCL] 27 | O 2 M} _Pr Fr 1 |FVF D
2 M/F | Abk
A 47 |10YRZ2|SiCL] 28 | © 2 CM | Pr Argillans Fr 1 |FVF D
2 M | Sbk
Bt 65 J10YR/3|SICL| 28 | © 1 C Pr Argillans Fr 1 |FNF A
1 M Pr
Btk1 92 J10YRam|siCL] 28 | © 1 c Pr Argillans Fr |<1]VF} s Cafl<i| M G
1 M Pr
B2 § o2+ JIOYRA4} SIL | 25 | ¢ 2 c Pr Argilans 1 Fr J<t|VF] S Ca|<t| M
1 M I Pr
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PROFILE: 702:213 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Sift Loam VEGETATION: _Contruous forage
Fine, smectc, mesic Ardic Argiustoll PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas Gounty, Ckishoma
SUBSURFACE HORIZONS/FEATURES: Argiite LOCATION: Parhandle Research and Extention Center, Goodweil, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 51572002 CORE LENGTH {cm): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamle Patton CORE DIAMETER {em):
Jamle Patlen
voraon | Lowar | Mesieobr Fiekd Tou treture Couinigs Con Poots L] Conenvabons Boundiary
aupnemd | (moist Saos | wowylxer ] coer | amount] s Grde | Sz § Shape Type [Amount] size —;.—T sae | it
Ap 33 JiOYR22|sicL] 25 | © 2 M | Sbk Argillans Fr J <t} VF D
2 F | Sbk
Bt 60 |10YR3/2]sSiCL| 30 | © 1 M_} Abk | Argillans Fr <1} VF D
1 F | Abk
Bw 69 J10YR33) CL | 28 | 0O 1 M Pr Argillans Fr }<1]VF A
1 M/F | Abk
Bki 90 J1oYR43| L 2610 1 c Pr Argillans Fr J<1jfVFI M {JCalcti M D
1 M | Pr
Bk2 | 90+ J10YR4/4] L 2] 0 2 c Pr Argillans Fr {<t|[VF] 8 JCal<t| M
2 M| Pr
:
PROFILE: 702218 % SLOPE: <2%
| MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: _ Conttruols forage
Fine, smectic, mesic Addic Arglustoll N PARENT MATERIAL: __ Calcarious foass
EPIPEDON: Mollle COUNTY: Texas County, Oklahoma
SUBSURFACE HORZONSFEATURES: Argltlc LOCATION: Parhandie Research and Extention Canter, Goodwell, Cklahomea
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/13/2002 CORE LENGTH {em): 120
SAMPLED BY: __Jason Parion DESCRIBED BY: Jamle Pation CORE DIAMETER {cm):
Jamle Paton
wotnon | Lowar | sewixesior Fiokd Tonwr ehure Coatings Con Sloots o Boundary
doph )] (moiay cars § wowr fwor ] cowr | amoun| sa Sude 1 sis | Shere Tioe amoun] Size Tpe | sm | swe ] oin
Ap 16 froYR221siL | 23 | o 2 M_| Sbk Fr 1 F D
2 F | Sbk
BA 34 J10YR3/2f SiL { 25 | © 2 M Pr Argillans Fr <t | VF D
2 M/F { Sbk
Bt 56 J10YR3m|siCL] 33 | © 1 MEL Pr Argillans Fr { <1 | VF A
1 F Pr
Btk1 64 J10YR4/s3]SiCL] 30 | 0 2 M Pr Argilians Fr f<tJVFIVsSfCal<t|VF] A
2 F Pr
Bt §2 |1OYR4/4]SICLY 28 | © 2 CM] Pr Argillans Fr J<t|VFiVS]| Ca}n M A
2 M/F | Pr
Bk1 101 |10YR4/4) L 23|10 2 CM | Pr Argillans Fr J<i|VF] s JCal<i|VF] G
2 M/F | Pr
Bk2 | 101+ f1OYR&/4] L 2310 2 cM | Pr Argillans Fr {<1|{VF] 8 JCa|<t]VF
2 M/F Pr
PROFILE: 702-218 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SlliLoam VEGETATION: _Contruous forage
Fine, smectio, mssle Arldic Argitsstoll PARENT MATERIAL: _ Calcadous loess
EPIPEDON: Mollic COUNTY: Texas County, Cklahoma
SUBSURFACE HORZONS/FEATURES: Argiite LOCATION: _ Perhandls Research and Extention Genter, Goodwet, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 614/2002 CORE LENGTH (em): 107
SAMPLED BY: __Jason Parton DESCRIBED BY: Jamle Patton CORE DIAMETER {cm):
Jamle Patton
Horson | Lewar | Mamineoior Fiold T Strueture Coaings con Foots ] Conesntasons Bouner|
dep ) | __(moing sz | wcwy ] wer } coer lamown] saa ] awde 1 sue | Sheos Tre jamount} Sise Tor & At | sze | ooim
Ap 13 f10YR22f siL | 18 7 © 2 M | Sbk Fr } <1 | VF D
2 F _{ Sbk
AB 39 [10YR22|SiL|22] 0 2 M Pr Argilians Fr { <1 VF D
2 M/F } Abk
Bt 69 [10YR3/fSICL] 30 | © 1 M Pr Argillans Fr <t { VF A
1 F Pr
Btki 90 J10YR4/3fSiCL| 3 o 2 CM| Pr Argillans Fr fJ<1|VF} M }Ca]«i}| F G
1 M/E Pt
Bt | ¢0+ |10YRa/3] SiL | 23 | © 2 CM | Pr Argillans Fr 1<1]VF] 8 | Ca}x<t]VF
2 M/F | Pr

78




PROFILE: 702-217

% SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: __ Contiruous fofege
Flne, smectc, meslc Andle Arghustod PARENT MATERIAL: _ Caicariois foess
EPIPEDON: Moille COURTY: Texas County, Oklahome
SUBSURFACE HORIZONS/FEATURES: Argitic. LOCATION: Panhandle Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 8/18/2002 CORE LENGTH {cm}: 120
SAMPLED BY:  JasonParton DESCRIBED BY: Jamie Palion CORE DIAMETER {cm}:
Jamle Paton
oron § Lower Merixeclor Fiekd Toeur ey Coatings Son Boots El Bourdery)
duph ) {moisy Cioss | wciny [ wcr ] Cobor f Ameunt| sue e | Sar | Sheoe Tioe aount| Size Tioe § At { sae | D
Ap 18 J10YR2/2]SiCL} 27 | © 2 MIFL Pr Fr 3 | VF A
2 F | Sbk
AB 28 p10YR22|SiCL| 29 | © 1 CM] Pr Argillans F 2 | VF A
1 ME] Pr
Bt1 53 f10YRY2}SiCL] 34 { O 2 M/F| Pr Argillans Fr 2 { VF D
2 F Pr
B2 62 | 1OYRI/3JSICL| 22 | © 2 M Pr Argillans Fr 1 | VF A
2 M | Abk
Bk1 71 J1oYR4n|siCL] 20 | 0 2 M Pr Argillans Fr f<1]VF| M JCaje<t| M A
2 M | Abk
Bk2 | 71+ J10YR4/4) CL | 28 [} 2 [¢] Pr Argillans Fr {<t{VF} S ]JCajt M
2 M/F | Pr
| PROFILE: 702-223 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richisld Silt Loam VEGETATION: _Contiruous forage
Fine, smecfic, mesic Aridic Arghustol PARENT MATERIAL: _ Calcadous 10ess
EPIPEDON: Molie COUNTY: Toxas Courty. Okiahoma
SUBSURFACE HORZONS/FEATURES: Argiitie LOCATION: Panhandle Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/12/2002 CORE LENGTH {cm}: 120
SAMPLED BY: _Jason Parion DESCRIBED BY: Jamle Pation CORE DIAMETER {cm):
Jamto Patton
Hormon | towsr | Metixeolor Fiakd Tusore ructoce Coatings Con Boots & ncanvatons Bourdary
dapthemy ] (oing Cisa | mciy | xcrf coor | amoun] sae T T Type [Amourt siue A | s2e ) Dt
Ap 15 |10YR3/2}) SiL j 24 | © 2 M | Sbk Fr |<1] F D
2 M/F | Abk
A 25 |10YR3/22] SiL } 24 | 0 2 M | Sbk Fr {<t| F o)
2 M/F | Abk
BA 60 |10YR3/2p SiL [ 286 ) 0 2 M Pr Argilians Fr 1<t| F o)
2 M_} Abk
Bw 76 |10YR3/4|8iCL) 28 | © 1 CM] Pr Argillans Fr f<1]F A
2 M/F | Pr
Bk1 93 J1OYRA4] SiL | 24 | 0 1 cM | Pr Argiltans Fr |<t|VFI M |Caj<t|VF] G
2 MFE ) Pr
Bk2 | e3¢+ J10YR4/4} L 2610 2 CM | Pr Argllians Fr f<1]VF] S | Ca|<«t]VF
2 M| Pr
PROFILE: 702.224 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Rlchfeld StitLoam VEGETATION: _ Coninuous forage
Fine, smectic, masie Aridic Arglustol PARENT MATERIAL: __ Caloarfous foess
EPIPEDON: Mallie COUNTY: Texas County. Oklatoma
SUBSURFACE HORIZONS/FEATURES: Arglifle LOCATION: Panhandie Besoarch and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 51152002 CORE LENGTH {em): 118
SAMPLED BY: _JasonParton DESCRIBED BY: Jsmis Patton CORE DIAMETER {em):
Jamie Patton
rataon | tower §  Maiceoior Fiakd Taur teture Coatings Con Foote B | concanvasons Boundany
conem]  tmeiss | cuss ] wcey b wer} cone | amount] s arde | 3as | Shepe Tyse mount] Size Type | am D
Ap 16 | 10YR2/2|SiCL] 27 | © 2 GM | Sbi Fr 5 F A
2 F _} Sbk
Bw 44 |10YR3/2[SICL| 30 [} 2 oM ] Pr Argillans Fr 2 F D
2 M Pr
Bw 64 |10YR3/3|SICL] 28 | © 1 M Pt Argillans Fr 2 F A
1 M/F | Abk
Bk1 77 |10YR3/4} CL | 28 o 2 CM | Pr Argifians Fr 1 F S JCa|<t{VF}] A
2 M/F | Pr
Bk2 94 |10YR4E] L 2610 2 oM Pr Argillans Fr {<1|FWVFl S [ Ca] 1 |OM] A
1 M/E | Pr
Bk3 | 94+ J1OYR4B] L 2410 2 CM1I Pr Argilans Fr Y<1|FNFl 8 | Ca | 1 |MF
2 M | Pr
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PROFILE: 702226 % SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield SiltLoam VEGETATION:  Conlinuous forage
Flne, smeoctic, mesic Aridic Arglustolt PARENT MATERIAL: _ Caloarious loess
EPIPEDON: Moblo COUNTY: Texas County, Oklshoma
SUBSURFACE HORIZONSFEATURES: Argiic. LOCATION: Parhandle Resoarch and Extenlion Center, Goodwell, Ckiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIREL 5/15/2002 CORE LENGTH {cm): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamis Patton CORE DIAMETER {em):
Jamle Pation
Horzon | Lower Marixcolor Fakd Tt incturs Coatings con Boots ® Concantutons Bourcery/
dopn ) {moiny ches | xciy f wer I cotor [ amount] she ande | _sae | Shaoo | Ty [rncurt] Sz Type [ | o
Ap 20 |1oYR22] st | 24 ] o 2 M_| Sbk Fr 2| F b
2 F | Sbk
Bw 41 | 10YR3R2]SL | 26 | 0 2 M Pr Argillans Fr 1 F D
2 F Pr
Bt 67 J10YR3/3|SiCL| 28 } 0 1 M Pr Argillans Fr 1) VF A
1 M/F | Abk
Bkt 87 J10YR4/4] L 2610 1 c Pr Argilians Fr f<1|VF] S JCa|<t}] F A
1 M | Pr
Bk2 | 87+ |10YR4/4] L 25 0 1 C Pr Argillans Fr J<1|FNF} 8 | Ca | 1 M
1 M Pr
|
PROFILE: 702228 %% SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Hichfield SiitLoam VEGETATION: _ Contiruous forage
Fine, smectlc, mesic Aridic Arglustoll PARENT MATERIAL: _ Calcarious foess
EPIPEDON: Mollic COUNTY: Texas Conty, Okishoma
SUBSURFACE HORIZONS/FEATURES: ) Arglilc. LOCATION: Panhandle Research and Extantion Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL $41£2002 CORE LENGTH {em): 1085
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamie Patton CORE DIAMETER {cm}):
Jamis Patton
Horaon | Lower | Mevixcobor Fiakd Yomura rcture Coatings Con Roots B Concantatons Boundar
dept om} ] (moiny Cars § %oy { word coor Jamountd sae ¥ awds | Sus } stare Ty [Amount] Sie Toe | Am | sno | oin
Ap 19 J1OYR3MBFSL | 24 | © 2 CM | Sbk Fi 1 F D
2 | wF | sbk ‘
AB 45 p10YR3/2| sik § 28 | 0 2 M Pr Argillans Fr §<t] F D
2 F Pr
Bt1 58 P10YR3M|SICL] 26 | 0 2 M Pr Argillans Fr ] <1 |FVF] o]
2 F_l AbK
Br2 69 |10YR3/afsicL] 30 | © 2 M Pr Argillans Fr | <1 |FNF] A
2 F Pr
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2 M/E | Pr
Bk 84+ [10YR4/8| L 26 |0 2 CM | Pr Argillans Fr J<t|[FNFl VS| Cal<t| M
2 MF ] Pr
PROFILE: 792227 % SLOPE: <2%
MAPPED PROFR.E CLASSIFICATION: Bichleld SlitLoam VEGETATION: _ Conlruouws forage
Flne, smectic, mesic Aridic Arglustol PARENT MATERIAL: __ Caicarious loess
EPIPEDON: Moellle COUNTY: Texas County, Okiahoma.
SUBSURFACE HORZONS/IFEATURES: Argitie. LOCATION: _ Panhariie Research and Extention Genter, Gaogwell, Oklahoma
DAYE SAMPLED: 10/2/2000 DATE DESCRIBEL 8/12/2002 CORE LENGTH {em): 120
SAMPLED BY: _Jason Parton DESCRIBED BY: Jamis Pation CORE DIAMETER (cm):
Jamie Paton
Haon | towar | Mewincolor Fiaki Temure Stueture Coatiags Con Roats = Bounden|
dupmem | moiny Ouss | xomy fxcr ] cour | amount] sae ande | sie | shese s rmcunt] siza Tpe | Amt | sue | oin
Ap 16 f1oYRaa|siL{ 24} o 2 M | Sbk FFlt}]F D
2 F | Sbhk
AB1 26 f10YR3/2| SiL | 25 0 2 M Pr Fr 1 <1} VF o]
2 F_} Sbk
AB2 45 P10YR3/2|SiICL| 27 { © 2 M Pr Argillans Fr <t | VF o]
2 F | Sbk
Bt1 60 |10YR3/3|SiCL| 34 { 0 2 M Pr Argilians Fr f«|VF A
-1 F | Abk
Btk1 67 J10YR4/3(SiCL{ 36 § 0 2 M Ps Argillans Fr }<tIVFIMJCa|l<a]jVF] A
1 F | Abk
Bt 86 |10YR4/3|SiCL| 33 0 2 M Pr Argillans Fr J<t}]VFQVSiCali M A
1 £ Pr
Bk1 99 J1OYR46| L 26 0 2 M Pr Argillans Fr J<1|{VFfVSjCal«1| M <}
2 F Pr
B2 § 99+ J1OYR4/4] siL § 26 | © 2 CM} Pr Argillans Fi J<1|{VF]VS]Caj<i]|VF
2 M/F | Pr
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EPIPEDON:

PROFILE: 702-231 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richletd Silt Loam VEGETATION: - Conlinuous forage
Fine, stectic, mesic Ardic Arghstol! PARENT MATERIAL: _ OCalcarous ioess

Maliie COUNTY: Texas County, Okiahome.
SUBSURFACE HORZONS/FEATURES: Argllic. LOCATION: __Panhandie Research and Extenton Ceriter, Goodwell, Oklahoma
DATE SAMPLED: 10/22000 DATE DESCRIBEL 6132002 CORE LENGTH {em): 120
SAMPLEDBY: _ Jason Parien DESCRIBED BY: Jamle Pation CORE DIAMETER (em):
Jamile Pation
oron | tower §  Mavizcolor Fiokd Tenbure tuctute Costings Con Roots ] Bourdiar|
gopthem | moist cwis | xcimy ] xcE ] coor | Amount] swe arede | Sie | Shapo Type amount| size Boe | amt | sae | oin
Ap 18 j10YRI/2] SL | 24 | © 2 M _| Sbk Fr §<t] F D
2 M/F | Sbk
AB 45 J10YR33| SiL | 24} 0 2 M Pr Argillans Fr f<t|VF D
2 M/F | Abk
Bt 60 J10YR3/3|SICL| 30 | © 2 M Pr Argillans Fr 1<1|VF A
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2 M/F | Pr
Bk 77+ |10YR4a} SiL | 26 | 0 2 CM1 Pr Argillans Fr |<1jVF] 8§ | Ca| <t |MF
2 M/F | Pr
} PROFILE: 702232 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Slit Loam VEGETATION: _ Confrums forage
Fine. smectio. mesic Ardic Arglustoli PARENY MATERIAL: __Calcarious losss
EPIPEDON: Molilc COUNTY: Texas County, Oklahoma.
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: __ Parhandle Ressarch and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 8H2/2002 CORE LENGTH {em): 120
SAMPLED BY:  JasonParion DESCRIBED BY: Jamie Pation CORE DIAMETER (em):
Jamie Pation
Hormon | Lower | Mewixcokor Flaki Tasure Structure Costings Con E Consantutons Bounder|
moisy Suas Jxciy § wor ] conr }amount] sas ame | s | shes ] Tse T | A g sa0 | oin
Ap 18 [1oYR22| sl ] 22 | © 2 M/F | Abk Fi A
2 F/VF | Abk
A 39 J10YR22) SiL | 24 | © 2 M Pr Argillans Fr § <1 |F/VF D
2 M/F | Abk
Bt 87 ]10YR3/2|SiCL| 32 | © 2 M Pr Argillans Fr | <1 |FVF| A
2 M/F | Abk
Btk1 83 |10YR4A]SICLE 32 | © 2 CM | Pr Argillans Fr | <t |FNF| M | Ca | <t |FVF] A
2 M/F | Pr
Bt | 102 | 10YR4/4|SiCL} 30 0 2 CM | Pr Argillans Fr |«t|VF} s fCaln M A
2 M Pi
Bk | 102+ [1OYR4/4] SiL | 23 1 o 2 cM] Pr Argilians Fr VF| 8 { Ca | <t |M/F
2 M Pr
&FlLE: 702-234 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SiitLoam VYEGETATION: _ Conruous forage
Fine. smectic, msslc Aridic Argiustoll PARENT MATERIAL: __ Calcarfous loess
EPIPEDON: Molic COUNTY: Texas Courntty, Oklahome
SUBSURFACE HORIZONS/FEATURES: Argltic. LOCATION: __ Parhandle Research and Extention Center, Goodwell, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/15/2002 CORE LENGTH {em}): 120
SAMPLED BY: _ JasonParton DESCRIBED BY: Jamle Patton CORE DIAMETER {cm):
Jamie Patton
Horon | towsr | Memieoior Fiakd Toour teture Sowings Con Soots e | Comenrations Boundery
eiy cless | xcwy | wer ] coer | amoum] sme Orade | ize | Shege Ty Amourt] e Teo | Amt ] sae | i |
Ap 11 J1OYR22 SiL | 25 | © 1 CM | sbk Fr | <t |MF A
1 M/F | Sbk
AB 25 [10YR3/2{SiCL| 28 0 2 M Pr Fr 3 | MF D
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2 M/F 1 Pr
Bk2 | 104 J10YR4/4| L 256 |0 2 cM | Pr Argillans Fr J<t[VF]QVs|Ca| 3 |MF] A
2 M/F | Pr
Bk3 | 104+ | 1OYR 44| L 24 | o 2 oM | Pr Argillans Fr (<1} VF] s JCa]| 1]VF
2 M/F 1 Pr
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PROFILE: 702-235 % SLOPE: <2%
lAPPED PROFILE CLASSIFICATION: Richfisld Siit Loam VEGETATION: __Continuous torage
Fine. smectic, mestc Aridlc Arglustoll PARENT MATERIAL: _Caloarious logss
EPIPEDON: Mallic COUNTY: Texas Couny, Oklahoma.
SUBSURFACE HORIZONS/FEATURES: Argitlc LOCATION: _ Panhandle Research and Extention Genter, Goodwaell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 8/1572002 CORE LENGTH {cm): 120
SAMPLED BY: _ JasonParton DESCRIBED BY: Jamie Pation CORE DIAMETER {cm):
Jarnle Paton
Horaon | Lowar Melrixeoor Field Teturs trhrs Coasngs con L oot ] Boundary
dopth ) {mois) cns | xciey | wor d cobr | Amount | sue gede | or | shecs | Tpe [rrmoues] siae Tyoe | amt | osae | o
Ap 20 J10YRYi}SiL i 2671 0 2 M | Sbk Fr 2 |FVF G
2 F | Sbk
AB 53 | 10YRY/2}SICL] 27 } o 2 CM | Pr Argillans Fr 1] VF D
2 M/F | Pr
Bw 73 |10YR3/3]sSiCLy 28 | O 1 M Pr Argillans Fr 1 | VF A
1 F Pr
Bk 73+ J10YR43} L 25 [ 2 c Pr Argillans Fr }<t{VF] S fCa]2(fCM
2 M | Pr
.
PROFILE: 702-242 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SlitLosm VEGETATION: _Oontruous forage
Fine, smectic, mesic Ardic Arglustoll PARENT MATERIAL: _ Oalcarfous fosss
EPIPEDON: Moille COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Arglillc. LOCATION: _ Panhendie Research and Extention Cenler, Goodwall, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 8/12/2002 CORE LENGTH {em): 120
SAMPLED BY: __Jason Parton DESCRIBED BY: Jamie Pation CORE DIAMETER (cm):
. Jamie Pation
Hoson § Lower | Mesixcolr Fiekd Truure trcture Coatings con Roots B Concantatons Boundary
dopts m) | (moiay Sass dxcwy xcr | coor bamaunt] e orde | o | sbare Trpe [Amours] Sk Tye | Ame | sie | i
Ap 14 J10YR3/2) SiL | 24 | © 2 OM | Sbk Fr | <t |FVF| o]
2 M/F | Sbk
A 37 J10YRY2] St | 26 | o 2 CM | Sbk | Argilans Fr ] <1 |FIVF] o]
2 M/F | Sbk
AB 49 J10YR3/A|SiCL| 28 | © 2 M | Abk Argillans Fr § <1 1F/VF| D
2 F ] Abk
BtA 67 J10YRI/31SICLY 31 [ 2 M Pr Argillans Fr ] <1 JFVF| A
2 M | Abk
Bikt 77 {10YR3/4]SiCL] 33 0 2 M Pr Argillans Fr J<t|FNVF| M | Ca <t | VF} A
1 M/F | Abk
B2 | 99 |10YR43]SICLT 33 | © 2 M Pr Argillans Fr | <t |FNVF] S Ca | 1 M A
1 M/F | Abk
Bk1 114 | 10YR4/4 SiL | 26 0 2 CM I Pr Argillans Fr <1 |FNF} s | Caf<t} F G
2 M | Abk
B2 | 114+ | 10YR4/6{ Sil | 26 0 2 CM]| Pr Argillans Fr } <t |FVF} S Ca | <1 | VF
2 M | Abk
PROFILE: 702-243 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richield SlitLosm VEGETATION: _ Contruous forage
Fine, smactic, mesto Ardic Arglustoll PARENT MATERIAL: _ Calcgriows looss
EPIPEDON: Mallle. COUNTY: Texas County, Oklahoma
SUBSURFACE HORZONSFEATURES: Argille LOCATION: _ Parhardle Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEC 8A1/2002 CORE LENGTH {cm): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamie Patton CORE DIAMETER {em):
Jamle Patton
vorimn | tower | Merizeotor Fioid Teurs Stueture Coatings con Boots El Concentatons Boundeny
dupmem ] tmoind | Cwss L mciy | xor | coer amcurt] s ode | sae | shwoe | Twe [moum] _size Toe | A} sue § bin
Ap 15 | 10YR3/2| SiL | 25 0 2 M_| sbk Fr § <t | VF D
2 M/F | Sbk
A 39 |10YRI/2)SiCL] 27 | 0 2 M Pr Argiltans Fr | <t { VF D
2 | MF | Abk
Bti 69 |10YRam|SiCL| a2 0 1 M Pr Argillans Fr | <1 | VF A
2 F 1 Pr
Bk1 $2 |10YR4/4]SICL] 28 [ 2 M Pr Argillans Fr f<t]VF] s Calat| M G
2 F Pr
Bk2 | 92+ J1OYR4/4} L 25 [ 2 oM} Pr Argillans Fi |<1{VF] s |JCaf<t] F
2 M Pr
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PROFILE: 702-244 % SLOPE: x2%
MAPPED PROFILE CLASSIFICATION: Richfield SlitLoam VEGETATION: - Contiruous forage
Fine, smectc, mesic Artdic Arghustol PARENT MATERIAL: __ Caloarious loass
EPIPEDON: Motic COUNTY: Texas County, Oklatoma
| SUBSURFACE HORZONSFEATURES: Argliic LOCATION:  Parhandie Research and Extenton Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL §/11/2002 CORE LENGTH {cm): 120
SAMPLED BY: _ JasonParton DESCRIBED BY: Jamle Pationt ORE DIAMETER {cm}:
Jamle Patton .
rorzon | Lower Maviacolor Fivkl Troturo ature Coatings Con Foots & Boundiery|
depth o) (oish cunn Jwoiy [ xer ] coor Pamoun] sa orede | sua | Sheoe Type o Tpe f s} s ] o
Ap 15 J10YR22] SiL | 23 | o 2 M_} sbk Fr 2 [FNF [}
2 JFVF| sbk
A 37 jioYR22)siL | 251 0 2 M | Abk Argillans Fr 2 |FNF] 0
2 F | Abk
Bt 71 J10YR3/3ISICLY 33 | © 1 CM| Pr Argillans Fr 1 |FIVF A
1 M | Abk
B 102 JIOYRA/4|SICLY 28 0 2 [2] Pr Argillans Fr J<i]VF] 8 [ Cal<i| M G
2 M Pr
Bkz | 102+ |10YRA4}siCL] 28 | © 1 ¢ Pr Argitans Fr |<1]VF]I M {Ca|«1| F
1 M Pr
PROFRLE: 702-245 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Rlchfeid SitLoam VEGETATION: _Continuous forage
Fine, smectic, mesicAridic Arghustoll PARENT MATERIAL: __ Caicarfous loass
EPIPEDON: Molic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: _Argllic LOCATION: Panhandie Research and Exteniion Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/13/2062 CORE LENGTH {em}: 120
SAMPLED BY: _ Jsson Parton DESCRIBED BY: Jamie Pation CORE DIAMETER {em):
Jamie Paton
roraon | Lower §  barireoor Fiedd Totucs teture Couings Can Boots e Concenvasons
dupmm ] (moing Cawr Jwowr|wer ) coor amount] sae onmde | She | Sneae Typé [Amourt] Sae Tpe § am ] sue
Ap 17 f10YR3/2y SiL | 19 | © 2 C/M | sbk A §<1|VF [}
2 M/F | Sbk
BA 40 J10YR33]SL| 25 | 0 3 CM] Pr Argillans f f <t} VF D
3 M/ | Pr
Bt 60 |10YR3/3YSiCL] 32 | © 1 M Pr Argillans Fr | <1]VF A
1 F | Pr
B 70 |10YR4A3|SICL| 32 0 1 M Pr Argillans Fr f<1[VFPVSfCaj<t]VF] A
2 F Pr
Bt 88 J1oYR&4SiCL| 30 | o 2 cM] Pr Argillans Fr |[<1]VFlvVs]|cCall1 M A
2 M/F | Pr
Bk 88+ {10YRa4) L 21 0 8 c Pr Argillans Fr J<t]VF] & | Cat<t} F
3 M | Pr
PROFILE: 702246 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield StitLoam VEGETATION: _ Confinuous forage
Flne, smeotic. mestc Addic Arglustol PARENT MATERIAL: _ Oalcarfous loess
EPIPEDON: Molie COUNTY: Teoxas County, Oklshome
SUBSURFACE HORZONS/FEATURES: Arglite LOCATION: Parhandie Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 1072/2000 DAYE DESCRIBEL 5A3/2002 CORE LENGTH {cm): 120
SAMPLED BY: _Jason Parton DESCRIBED BY: Jamie Patiory CORE DIAMETER {cm):
Jamie Paton
Vormn | towar ] mewcoor Fivd Yestors Stzhre Coutings Con ooty ] Consentratons Boundary
depmemy ] (mone Sose Lxcey {wer ) cobr |} sae ands | soe | smoe Type [senourt] Size Toe § s | Sae | i
Ap 12 J10YR3/2] SiL | 24 | © 2 CM | sbk ] Argillans Fr {<t]VF D
2 M/F | Sbk
27 |1oYRa/2| SiL ] 26 | o 2 M Pr Argillans Ft | <1{ VF D
2 F Pr
BA 42 |10YR3/2]SiCL| 28 | o 2 M Pr Argillans Fr f<i] F [}
1 F | Sbk
Bt 64 |10YR3/3ESICLE 31 0 i M Pr Agillans Fr {<1] F A
1 F { Pr
Bt 101 {10YRa4{ CL | 28 0 1 c Pr Argillans Fr |<t|VF] S Caladi M G
1 M Pr
Bkz | 101+ [10YR43] L 25 0 2 [+ Pr Argillans Fr J<t]VF| M |Caj<]VF
2 M | Pr
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PROFILE: 702:311 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Slit Loam VEGETATION: _ Continuous forage
Fina, smectic, mesic Ardic Arglustoll PARENT MATERIAL: _ Oaloarious loess
EPIPEDON: Mallic COUNTY: Toxas Com% Oklahoma
SUBSURFACE HORRZONSFEATURES: Arglic. LOCA‘HON‘: Partandie Ressareh and Extenton Center, Goodwell, Oklahoma.
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/13/2002 CORE LENGTH {cm): 120
SAMPLED BY:  JasonParton DESCRIBEC BY: Jamis Patton CORE DIAMETER {cm}:
Jamie Paton
Horaon | Lowar Marixeolor Fakd Teurs iveture Coaings Con Foota ] Concantmtons Bourdiery|
(roisy Sz dwoer [ xcel coor famoun] sue rsde | Sae_ | Shaoe Tpe moundd Saze Tipe [ | sie Dist
Ap 24 {10YR92] siL | 23 | o 2 M | Abk Fi f<t|VF b
2 £ | Abk
ABt 40 |10YRY2|sSiCL] 28 | © 2 CM | Abk | Argillans Fr f<1] VF v)
2 M/F | Abk
BtA 65 | 10YR3/3|SICL| 28 | 0 1 M Pr Argilians Fr J<t]VF A
1 F | Pr
Btkt 75 |10YR3/4]SiCL| 27 | © 1 M Pr Argillans Fr J<tjVFIVS|Caj«1] F A
. 1 F Pr
B2 | 90 J10YR&4]SiCL| 31 0 2 cM1 Pr Argillans Fr |<1}VFIVS ] Caj} M A
2 _|MF] Pr
Bk 90+ |10YR4/4} L 231 0 2 CM ]| Pr Argillans Fi J<tIVF} S | Ca|<t] F
2 JMFL Pr
[
PROFILE: 702312 % SLOPE: 2%
MAPPED PROFILE CLASSIFICATION: FRichield SlitLoam VEGETATION: _ Continuous forage
Fine, smeciic, mesie Aridic Argiustoll PARENT MATERIAL: _ Calcarfous [oess
EPIPEDON: Mollle COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONSFEATURES: Argliic LOCATION: _ Panhendie Research ang Extendon Genter, Goodweli, Oklahoma
DATE SAMPLED: 10f2f2000 DATE DESCRIBEL 8/13/2002 CORE LENGTH {cm): 120
SAMPLED BY: _JasonPerton DESCRIBED BY: Jamie Pation CORE DIAMETEH {em}:
) Jamie Paton
Horaon | tower | Mercolor Field Totus Stuenure Coatings Con Poots & | Concenvatons Bounday]
gopmem | roivt Clrs | xciy | xcr | cor famoum| sue Snde | _ses { shece Type pnount] Saze Ioe | Am | sae ) o
Ap 20 J10YR32Y Sl | 22§ o 2 M _| Abk Fr |<«1] F D
2 F | Abk
AB 40 |10YRY/2| siL | 25 0 2 M Pr Argillans A |<t] F D
2 F | Abk
Bt 60 J10YRY/3]SICL| 27 { © 1 M Pr Argillans Fr ] F A
1 F Pr
Bik1 70 j10YR4/3|sSiCL} 33 | © 1 M Pr Argillans Fr fJ<aa|VFlVS|Calet|VF] A
1 F Pr
B2 | 88 [10YR4/a|SiCL} 31 0 2 M Pr Argillans Fr Jaa]VFlVs)ical1 M A
2 F | Pt
Bta | 105 | 10YR44]SiCL] 31 0 2 M Pr Argillans Fr J<1JVF} S Ca|<t| M G
2 F Pr
CBk | 105+ J10YR4/4) SiL | 26 | O 3 c Pr Argilians Fi J<1{VF] S Ca | <1 | MF
3 CM | Pr
PROFILE: 702813 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETAYION: _ Corfiruous forage
Fine, smectc, mesic Aridic Argiustol PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Molie COUNTY: Texas County, Oklahoma
SUBSURFACE HORZONSIFEATURES: Argilie LOCATION: Paphardie Research and Extention Center, Goodwell, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 511372002 CORE LENGTH {cm}): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Janle Palton CORE DIAMETER {cm):
Jamle Pation
Foron | Lower | aixecior Field Fanta Sructure Coasings Con Rosts B | concunuions Bounday]
dupth )] __ fmoist) Cias | %ty | %CF P cCotor ] amoum| e o { sae | sheoe Troe pmount]_ 520 Ipe _§ ams | sme } oine
Ap 21 |10YR3/2] SL § 20 0 2 CM | Sbk Fi J«1] F o
2 M/F | Sbk
Abt 40 {10YRY2| SiL | 25 0 2 CM | Sbk | Argiflans Fi |<1}F o
2 M/F } Sbk
Bt 84 J1OYR¥3|SICL| 31 0 1 M Pr Argillans Fr{«1] F A
1 F Pr
Bki 75 [1OYR&4/3ISICLT 33 | © 2 M Pr Argillans Fr f<1jVvFjvs|Cal<t|VF] A
2 F Pr
Btk 87 |1OYR4/a] SiL | 28 4 2 M Pr Argillans Fr Y<1|VF} S Ca | 1 M A
2 F Pr
Bks ] 101 J1oYR44] S | 25 0 2 M Pr Argilians Fr {<t|VFpVs]Caj<t]F G
2 F Pr
Bk | 101+ |1OYR44] SL § 18 { © 2 CM| Pr Argillans Fr {<1]VF] 8 Cala | F
2 M/F | Pr
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PROFILE: 702316

% SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SiltLoam VEGETATION: ~ Confruous forage
Fine. smectic, mesic Ardic Arghustol PARENT MATERIAL: _ Celcerious loess
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Arglic LOCATION: Panhandle Research and Extention Canter, Goodwell, Cklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/18/2002 CORE LENGTH {em): 120
SAMPLED BY: _ JasonParton DESCRIBED BY: Jamie Pation CORE DIAMETER {cm):
Jamle Pation
veraon { towar Metixoolor Fiakd Touur Seucture Coutingy Con Roots & Bounder
dopih (o) (mainy cuxs § wcwy ] xer ] cowr | amoun} ke oade | sae | shape e o Twe | ami | sz | oin
Ap 11 J10YR3/21SL | 22 | 0 2 M/F | Abk Fr | <t | VF D
2 F/VE | Abk
A 27 | 10YR¥2] SiL { 20 0 2 MIE] Pr Argillans Fr <« | VF D
2 F | Abk
AB 44 J10YRY2| SiL | 25 0 2 MEL Pr Argillans Fr §<t|VF D
2 | FIVF| Abk
Bt1 62 J10YRI/3|SICLE 29 | © 1 M Pr Argillans Fr [ <t | VF D
1 F Pr
B2 7% | 10YRYa|SiCL| 3t 0 2 M Pr Argillans Fr ] <1} VF A
1 F Pr
Bk1 101 | 10YR4/4] SiL | 25 0 2 CM | Pr Argiltans A |<1|V] s |Cal«1} F G
2 M/F | Pr
Bk2 | 101+ J1OYR&4} SIL | 23 | ¢ 3 CM | Pr Argillans A [<t]VF] s Caf«t| M
3 M/F | Pr
| PROFILE: 702317 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Slit Loam VEGETATION: _ Contruows forage
Fine, smactic, mesic Arldic Arglustoll PARENT MATERIAL: _ Calcarious loass
EPIPEDON: Mollic COUNTY: Taxas County. Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: Panhandia Research and Extantion Center, Goodwall, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL §/26/2002 CORE LENGTH (em): 120
SAMPLED BY: _Jason Parton DESCRIBED BY: Jamls Pation CORE DIAMETER (cm):
Jamle Paton
Hotoon | Lowar | Mebixcoter Fioid Tonture et Cosiings Con oot ]
dopth ey ] (moixd ciss | xcimy | xcr ] cobr | amou} sue ands | sae | shaoe Type M\ouml size
Ap 20 J1OYR22} St t 23 0 2 M _] Sbk Fr | <1 VF
2 M/F | Sbk
A a7 J10YRa/2] siL | 25 0 2 C/M | Sbk ] _ Argillans Fr | <1 | VF D
2 M { Sbk
Bt1 68 J10YRI2) CL |32 0 1 M Pr Argilians Fe | <1 | VF D
1 _{MF] Pr
Bt2 g0 |J1OYB4a| CL 20 | o 1 M Pr Argillans Fr | <1]VF A
1 M/F | Pt
Bk 80+ |10YR4/4} L 26 0 2 c Pr Argiflans Fr {<t]VF} S Ca | <1 | VF
2 CM| Pr
PROFILE: 702-321 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: PRlchfield Silt Loam VEGETATION: _ Confinuous forage
Fine, smacic, mesic Arldic Arglustolf PARENT MATERIAL: __Calcarious loess
EPIPEDON: Moflic COUNTY: Texas County, Oklatoma
SUBSURFACE HOBZONSFEATURES: Argifilo LOCATION: __Parhandle Research and Extention Center, Goodwell, Oklehoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 8/26/2002 CORE LENGTH (em): 120
SAMPLED BY: __Jason Parton DESCRIBED BY: Jamie Patton CORE DIAMETER {cm}:
Jamle Paton
oron | Lower { Uswincolor Fiald Towurs reture Cossings Con Poots 3 Cohaentrions Bounda|
doph et ] (moisg cars | womy f wor | cor famoun] s Grede | sie ] Shape Tipe ol T Toe | am | sue § oi
Ap 27 |10YR22) SiL | 25 0 2 M Pr Argilians Fr 1 F D
2 F Pr
Bt1 67 |10YR3/2]SiCL| 30 | 0 1 M Pr Argillans Fr 1 F A
1 £ Pr
B2 79 |10YR42SiCL| 20 | 0 1 M Pr Argillans Fr J < | VF A
1 F Pr
Bk1 88 J10YR44|fsicL| 27 | o 1 C er Argitans | Fr <1} VF M JCa| 1t F A
1 M | Pr
Bx2 | 88+ | 1OYR4/a] L 23 0 1 c Pr Argilans | Fr f<t | VFI M } Ca ]l <1} VF
1 M Pr
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PROFILE: 702322

% SLOPE: <2%
MAPPED PR(‘)FILE CLASSIFICATION: PRichfield Silt Loam VEGETATION: _Gontinuous forege
Fine, smectc, mesic Ardic Arghustoll PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Maliic COUNTY: Texas County, Oklahoma
SUBSURFACE HORZONSFEATURES: Arglite LOCATION: _ Panhandie Resesrch and Extention Center, Goodwall, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 5/26/2002 CORE LENGTH (emj: 120
SAMPLED BY:  JasonParion DESCRIBED BY: Jamls Patton CORE DIAMETER (cm):
Jamio Patian
Mozon | Lower Matixcolor Fiad Teur rcture Soatings con Posts Ex Concantrations Boundery|
dopth ) (roist Coss L xomy ] wor ) coor | Amoun| s ] omde | sine | ohaoe se amount] Size Tive [ | sn Dist
Ap 9 10YR2/2] SiL | 23 | o 2 M/F| Pr Fr 1 | VF D
2 F | Pr
A 20 |10YR22¢SiL | 23 | 0 2 M Pr Argillans Fr 1| VF b
2 | MF] Pr
BA 44 |10YRI2fSiL |26 | 0 2 C Pr Argillans Fr 1 | VF A
2 M Pr
Btk1 60 ] 10YRY/2§SiCL| 20 { 0 1 M Pr Argillans Fo J<1]VF] S |Caf<t| M A
1 F Pr
Bti2 68 |10YR43}SICL| 290 | 0 1 M Pr Argillans Fr J<t|VF] 8 JCa|<1i M A
1 F Pr
Btk3 82 J1OYR43]SICL} 27 | 0 1 MFE| Pr Argillans Fr J[<1{VF] 8§ |Cail<i]|VF] A
1 F Pr
Bk1 108 |10YR4/4] L 25 | 0 1 CM] Pr Argillans Fr <11 VF§{ M |Ca|<t|VF] G
1 F Pr
Bk2 | 108+ f10YR4/3] L 2310 2 c Pr Argillans Fr f<tfVFI M | Ca|<t]|VF
2 M ] Pr
i
PROFILE: 702325 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfteld SlitLoam VEGETATION: _ Continuois forage
Fine, smectic, meslc Aridic Arghmtoff PARENT MATERIAL: _Oalcarious [oess
EPIPEDON: Molto COUNTY: Texas Gounty, Oklshorma
SUBSURFACE HORIZONSFEATURES: Argltte. LOCATION: Partandle Research and Extenton Genter, Goodwal, Oklahoma
DATE SAMPLED: 107242000 DATE DESCRIBEL 8/26/2002 CORE LENGTH {em): 120
SAMPLED BY:  JasonParion DESCRIBED BY: Jamle Pattont CORE DIAMETER {cm}:
Jamie Patton
Hotaon | Lowar | berixcobor Fd Taur wueture Coatings Con N Concantmtons Boundesy
dept em | (moind Sias | xceyfwcrd colr |amownt] sme Y owds | see | shace Tes m;m};s«- Toe § am | sue st
Ap i4 J1oYR22y sl J 23} ¢ 2 M Pr Argillans Fr | <1 | VF D
2 F | Sbk
A 43 J10YR22fsiL | 25 |1 0 2 M Pr Argillans Fr 1 |FVF b
2 F | Sbk
Bt 70 JtoYR3¥/3|siCL] 28 | 0 1 M Pr Argillans Fr 2 |FNF| A
1 F Pr
Bk1 99 JioYRa4| L 2310 2 (4] Pr Argillans Fr J<1fVFf M | Cal<1|VF] G
2 M | Pr
Bk2 | 90+ J1O0YR4A] L 241 0 2 C Pr Argillans Fr J<1|VF}I M ]JCa|<tiM
2 M { Pr
PROFILE: 702327 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: _Confiruous forags
Fine, smectic. mesic Aridlc Argiusiol PARENT MATERIAL: _ Oalcaraus 106ss
EPIPEDON: Moliic COUNTY: Toxas County, Oklahoma
SUBSURFACE HORIZONSFEATURES: Argilic LOCATION: _ Parhandle Research and Extenion Centar, Goodwali, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/26/2002 CORE LENGTH {em): 120
SAMPLEC BY:  JasonParton DESCRIBED RY: Jamie Pation CORE DIAMETER {em):
Jamie Paton
Moo | Lower | saixesr Fiakd Tesute Stature Coattgs Con Poots B Cansenvasons Bounes]
depth ey | (moiep Siuvs § womy L ocr ] coer ) amount| sae grde ¥ 5o | oheoe Tyos M\c_lml[ site Type J Ame | sae ] it
Ap 10 fj1oYR22| siL | 28 | O 2 M Pr. Argillans Fr 1<t} F D
2 F_{ Gr
A 41 J1o0YR3¥2) SiL i 25 | 0 2 M Pr Argillans Fr |<1} F A
2 M | Sbk
Bw1 72 |10YR33} L 2% |0 1 M Pr Argillans Fr | <1]-F D
1 F Pr
Bw2 86 |10YR44| L 5|0 1 M Pr Argiltans Fr | <1 | VF A
1 F Pt
Bkt | 107 10YR43] L 23| 0 2 9] Pr Argiflans Fr J<1|{VF] M fCa|<i]VF| A
2 M Pr
Bkz | 107+ | 10YR&4] L 210 2 c Pr Argillans Fr J<t}JVF]I M | Cal] 1 |MF
2 M | Pr
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PROFILE: 702331 v SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richield SiltLoam VEGETATION: _Continuous forage.
Fine, smectic, meslo Aridic. Arglustoll PARENT MATERIAL:  Calcarlous loess
EPIPEDON: Molie COUNTY: Texas Counly, Cklahoma
SUBSURFACE HORIZONSFEATURES: Argile LGCATION: Parhandle Research and Extention Genter, Gosdwell, Oklahoma.
DATE SAMPLED: 10/22000 DATE DESCRIBEL $H 3/2002 CORE LENGTH (om): 120
SAMPLED BY: _Jason Parton DESCRIBED BY: Jamle Pation CORE DIAMETER (cm):
Jamw
Hoimn | tower Massixesor Fiskd Tohure. tehure Costings con Bosts ] Bouncery
{moiny Oms | xomydwor } cobr famoun] S orde | st | Shase Tpe amount] Siae Tyos § At | Sue § Oin
Ap 18 J10YR22] St | 28 | 0 2 M/F | Pr Ft | <1| VF D
2 M/F | Abk
A 3¢ |10YRS/2ISL |23} 0 2 M/F§ Pr Argillans Fr <1} VF D
2 M/F | Sbk
Bt 61 J10YR3B|sicl] 30 | o 1 M/F| Pr Asgillans Fr | <t | VF A
1 F Pr
B 77 |1oYR4BISICLY} 29 | © 1 M/E] Pr Argillans Fr J<t|VF| S [Cal<«1]| F A
2 F Pr
B2 ] 93 J10YR4a4lSiCL| 27 | o 2 CM | Pr Argillans Fr §<1|VF] VS ] Caat{MF} A
2 M/F | Pr
Bkt 117 J1OYR&/4] SiL | 22 | © 2 CM I Pr Argillans Fr f<t|VFIVS|Caj<1}]VF1 G
2 M/F | Pr
Bk2 | 117+ |10ORY U6 SiL | 20 | © 2 C Pr Argillans Fr | <t |{VF] § | Ca|<i|VF
2 M { Pr
PROFILE: 702-333 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richield SlitLoam VEGETATION: _ Contruous forage
Fine, smactic, mesic Aridic Argtustol PARENT MATERIAL: __Calosriousioess
EPIPEDON: Mollic COUNTY: Texas Counly, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argitie LOCATION: Parhandie Rssearch and Extention Center, Goodwel, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL §/13/2002 CORE LENGTH {em): 120
SAMPLED BY: _ Jason Parion DESCRIBED BY: Jamle Pattont CORE DIAMETER (cm):
Jamle Pation
oraon | Lowar §  Matixcolor Fiokd Tomute Stucture Coatngs con Foots ex Concertratons Soundasy,
dopth g ] {moiag Class | wciy | %cF | coor | amoun] sae awse | Sar | shese Tios mml- she Tos | art b sae | Dint
Ap 16 J10YRS2) SiL { 23 | © 2 M | Sbk Fr 1 F D
2 F | Sbk
A 37 |10YR32]sicL] 27 | o 2 M | Sbk Argiltans Fr 1 F D
2 F | Sbk
Bt 67 |10YR3/|SICL| 36 | © 1 M Pr Argillans Fr | <1} VF A
2 F Pr
Bi1 80 |1oYR4a]siCL] 35 0 1 M Pr Argillans Fr [<t|VFI M J1Caj<t|VF}] A
1 F Pr
B2 | 111 J10YR&4/4|siCL] 28 0 2 M Pr Argilians Fr J<i]VF] VS| Ca|<«1] M A
2 MF | Pr
Bki {111+ J1OYR&/4} siL | 26 | © 2 cMl Pr Argilans Fr f<1|VF] & | Ca{<i}|VF
2 M/F | Pr
PROFILE: 702-334 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SlitLoam VEGETATION: __ ConSruous forage
Fine, smecte, mesic Aridlc Arglustoll PARENT MATERIAL: _ Caicarlous loess
EPIPEDON: Molie COUNRTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: Panhardle Research and Extenton Center, Googdwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL §/13/2002 CORE LENGTH {em): 120
SAMPLED BY: _ JssonParton DESCRIBED BY: Jamie Patton CORE DIAMETER (em):
.1a-m|e Pation
vormn | Lowsr [ Werincolor Fiatd Tt Swucture Coatings con Roote e |
dutnem] moing Cwas | xcuy | wer b cobor | amount]|  sie onde | 3a | Shepe Type smoun] sta
Ap 18 |10YR2/2] SiL | 28 0 2 M | Sbk Fr J<1{ M
2 M/F | Gr
AB 37 |10YRo/2}SICL| 28 0 2 M/F | Sbk | Arglllans Fr 2 F bl
2 F Gr
Bt 64 [10YR4/2}SICL| 31 0 1 M Pr Argillans Fr 1 |FNVF A
1 F Pr
Bk1 74 |1OYR4&2| SL } 28 [ 1 M Pr Argillans Fr y<1iVF] S fCaf<t|{ M A
1 F Pr
Bk2 82 |10YR4B| L 26 0 1 cm ] Pr Argillans Fr J<t|VF]JVvs]Cal2|M A
1 M/E L Pr
Bka | 82+ |10YR4A]| L 24 0 2 c Pr Argillans Fr J<a|VF] M ]Cal<«t} M
2 M Pr
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PROFILE: 702-335

% SLOPE:

<2%

MAPPED PROFILE CLASSIFICATION:

Hichfield Silt Lcam

VEGETATION: _ Conttnuots forage

Fine, smectic, mestc Addic Arglustol PARENT MATERIAL: __Caicarlows foess
EPIPEDON: Malle COUNTY: Texas County, Ckishoma
SUBSURFACE HORZONSFEATURES: Argllle. LOCATION: Parhardie Ressarch and Extention Center, Goodwall, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/13/2002 CORE LENGTH {cm): 120
SAMPLED BY: _ JasonParton DESCRIBED BY: Jamie Pation CORE DIAMETER {¢m):
Jamie Patton
Horaon | ower | Mavacolor Flod Teture cture Costings Con Boots " Corcanmatons Bounder|
depth m) | (moiny cias | xciay fxcF ] Comr | Amount| sae Grede § Sae | Shase Type st} Size Tpe f i | sae § i |
Ap 20 J1oYRa2|siCL] 27 | o 2 M_J Sbik | Argillans Fr {<t| F D
2 F | Sbk
AB 40 Jt1OYR3/3]SiCLy 20 | 0 2 M Pr Argillans Fr J<t}{ F D
2 M | Sbk
BA 47 | 10YR3/B|SICL| 31 0 1 M Pr Argillans Fr {<t} F D
1 F Pr
Bw 75 j1oYRa3fsSiCL} 28 | 0 1 M Pr Argillans Fr J«1| F A
1 F Pr
Bk1 111 | 10YR4/4] L 25 |0 2 c Pr Argillans Fr J<tIVF] s Cal<t| M G
2 M Pr
Bk2 | 111+ | 10YR 4] L 21 0 2 c Pr Argillans Fr |<t|VF] 8 ] Ca|<t}]VF
2 M_| Pr
PROFILE: 702-337 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: RBichfield Silt Loam VEGEYATION: _Confinvais forage
Fine, smactc, mesic Aridic Arglustoll PARENT MATERIAL: _ Calcarfois losss
EPIPEDON: Mollic COUNTY: Texas County, Cklahoma
SUBSURFACE HORIZONS/FEATURES: Argitic LOCATION: ___Panhandlo Researchand Extention Center, Goadwel, Oklahoma
DATE SAMPLED: 106/2/2000 DATE DESCRIBEC 5/13/2002 CORE LENGTH {om): 120
SAMPLED BY: _ JesonPerton DESCRIBED BY: Jamie Patton CORE DIAMETER {cm):
Jamle Pation
oraon { tower | Marizooksr Fiakd T tuchure Comtings [>% Foots ] Boundar]
51 fowivg _J Onas | woier L wcr § coer | amoum | sie arede 1 sae | shese e amoura] size Twe L am | sa0 } Do
Ap 18 f10YR22f Sl | 25 | © 2 M Pr Argillans Fr 2{F D
2 M/F | Sbk
AB 41 J10YR9/2]SiCL| 27 | O 2 M Pr Argiltans Fr 2{F D
2 M | Sbk
Bt 62 |10YR3/2]SiCL} 32 | © 1 M Pr Argillans Fr 2 F D
1 F Pr
B2 76 J10YR3/3f CL | 30 | © 1 M Pr Argiflans Fr j<t| F D
1 F Pr
Bw 88 110YR4/3] L 26 | 0 2 c Pr Argilians Fr J <1} VF A
2 M Pr
Bk1 112 |1o0YR4n | L 2610 2 c Pr Argillans Fr {<1]VF} M | Caf<t]VF] G
2 M Pr
Bk2 | 112+ | 10YR4/4] L 2410 2 o} Pr Argillans Fr J<1|VF} M J Calct]|VF
2 M Pr
PROFILE: 702-342 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richlleid Siit Loam VEGETATION: _ Conlinuous forage
Fine, smectc, mesic Aridic Arglustoll PARENT MATERIAL: _ Caloariouws loess
EPIPEDON: Molic COUNRTY: Texas County, Gkdahoma
SUBSURFACE HORIZONSFEATURES: Argllic LOCATION: _ Panhandie Research and Extention Center, Goodwall, Oklahoma
DATE SAMPLED: 10242000 DATE DESCRIBEL 6/13/2002 CORE LENGTH {em): 120
SAMPLED BY: __ JasonParton DESCRIBED BY: Jamie Patton CORE DIAMETER {cm}:
Jamle Pation
Horon | Lower | Mavizeolor Field Testur frvciur Coutings Con Boots ] Sorsenasans Bounday|
et} moisy  F Cwss | scmr ot ) oo fAmount] s Srade | sae | Shepe Type Mmu_l.wl S0 Tpe | amt | sze | Dint
Ap 17 JoYR22| sk | 23 | o 2 M { Abk. Fi 1 F D
2 F | Abk
BA 36 |10YR3/2)SiCL| 27 | O 2 M Pr Argillans Fr |<«1| F D
2 F | Abk
Bt 60 |10YR3/2|SICL| 31 0 2 M Pr Argillans Fr f<1}] F A
2 F | Pr
Btk1 70 |1OYR3/2§SiCLY 33 | 0 2 M Pr Argillans Fr J«t1] FQVs]Cal<t|{VF} D
2 F Pr
Btk2 85 |10YR4am|SiCL]| 27 | © 2 CM| Pr Argillans Fr J<tjVFVS]|Cal|<1| M D
2 M/F L Pr
Bk 103 J10YR4/4] SiL | 23 | o 3 CM} Pr Argillans Fi f<t|]VF]jVs}Cal<t|i M G
2 M/F | Pr
BkC | 103+ [10YR4/43 SiL | 25 | 0 3 CM]| Pr Argillans Fi |<t|{VFjVsS]|Caj<«t| F
3 M/F | Abk
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PROFILE: 702343 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SiitLoam VEGETATION: _ ContinuoLs forage
Fine, smectie, mesto Aridic Arglustol PARENT MATERIAL: _ Caicartows foass
EPIPEDON: Molic COUNTY: Tepas County, Oklahoma
SUBSURFACE HORIZONSFEATURES: Argitic LOCATION: Parhandie Research and Extenton Center, Goodwell, Oidahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 611472002 CORE LENGTH {em): 120
SAMPLED BY:  JasonParion DESCRIBED BY: Jamis Pation CORE DIAMETER {cm):
Jamie Paton
porzon | Lower | vimeoisr Fiakd Toure ueture Costings Con Floots & §__Conantmions Bounday]
capts G Gooisy Y Cmes f %oy | xoF ] color | Amoun] . Sae Qs | Sze | Shape Tyor smount| sae Typs § Amt ] sze ] oint
Ap 15 J10YR3A}SiL {17 | o 2 M | Sbk ] 2 F A
2 F | Sbk
BA 31 JioYRa3] SiLj 20 | o 2 CM] Pr Argilians it | <1 |FVF D
2 M/F | Abk
Bt 58 | 1oYR3AYSICL| 32 | o 2 M Pr Argillans Fr | <t JF/VF| A
2 F | Pr
Btk1 74 ]10YR43]SICL| 30 { © 2 CM| Pr Argillans Fr | <1 |FNF} S Ca | <t |FNWF] A
2 M/F] Pr
Btk | 74+ | 10YR44fSICL| 27 | © 2 cM ] Pr Argillans Fr | <IIFNVFEVS ] Cal<t| M
2 ME | Pr
PROFILE: 702-344 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfleld SlitLoam VEGETATION:  Contiruous forage
Fins, smectc, mesic Aridic Arghustoll PARENT MATERIAL: __ Calcarios losss
EPIPEDON: Mollic COUNTY: Texas Oounty, Okishoma
SUBSUHFADE.HONZONS/FEATUBES: Arghilc LOCATION: Parhandle Research end Extention Center, Goodwell, Okdahoma
DATE SAMPLED: 1022000 DATE DESCRIBEL 6A4/2002 CORE LENGTH {em): 120
SAMPLED BY: __Jason Parion DESCRIBED BY: _Jamie Paton CORE DIAMETER {cm):
Jamle Pation
Hormn | Lower | Merxcokr Fied Tomura ctue Coatings Con FPoots € Concenttons Boundssy|
(moing st | wcy § xced coor | amount] sue arade | 3oa | Shape Tise jarmount] Size Toe | At | sue | i
Ap 25 |toYR222f] SiL | 24 | © 2 M | Sbk ] 1 | VF D
2 F/VF | Sbk
BA 44 J1O0YRI2|SICL| 27 | © 2 F i3 Argillans Fr f <1 | VF D
2 F | Abk
Bt 66 f10YR3/3]SiCL] 31 4 1 M Pr Argillans Fr | <t | VF A
1 F Pr
Btk 94 |10YR4/M4SICL| 28 | © 2 CcM | Pr Argitans Fr |[<1{VFjVslCal|<t| M A
2 M/F | Pr
Bk 94+ | 1OYR44| L 2310 2 oM Pr Argillans Fr {<1]VF] s Ca | <t [FNVF
3 ME| Pr
PROFILE: 702-345 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfieid SitLoam VEGETATION: Continuous forage
Fine, smectic, mesto Andic Arglustoll PARENY MATERIAL: - _Calcarfous [oess
EPIPEDON: Mollic COUNTY: Texas Gounty, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Argille. LOCATION: Panhandle Research and Extenton Center, Gaodwell, Oklahama
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 81142002 CORE LENGYH (cm): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamie Patton CORE DIAMETER {em):
Jamie Patton
Horimn | Lower §  Mavizoolor Fiald Totus e Coatingz Con oot E Consenvations Boundery|
dephem) | (oist Saes | xcey | xor } coer fameut| sue v 1 Sae | Stase Tyos muml Size Tpe | amt | sze | o
Ap 13 J10YRY/2| SiL [ 24 | © 2 M Pr Fr 3 (MF D
2 F | sbk
A 40 [tOYRA2fSiL 25 ] o 2 M Pr Argillans Fr 3 | MF D
2 M/F | Sbk
Bt 70 |1OYR4A]SICL| 31 0 1 M Pr Argillans Fr 2 F A
1 F Pr
Bk1 88 [10YR4/M4|SiCL] 27 } © 1 M Pr Argilians Fr J<1|FNVF] S JCa|<1]VF] D
1 F Pr
Bk2 | 88+ J1OYR4/4] L 25 4 2 o] Pr Argillans Fr |<t]VF] S |Caj<t| M
2 M | Pr
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PROFILE:

702-412

% SLOPE:

<2%

MAPPED PROFILE CLASSIFICATION:

Richfield SilfLoam

VEGETATION: _ Confinuous forage

Fine, smacte, mesic Arldlc Arglustol PARENT MATERIAL: _ Calcarious tosss
EPIPEDON: Mellic COUNTY: Texas Counly, Okiahoma
SUBSURFACE HORIZONSFEATURES: Argllic LOCATION: _ Panhundle Besearchand Extention Center, Goodwell, Okiahoma
DATE SAMPLED: 10/2/000 DATE DESCRIBEL 811172002 CORE LENGTH {em}: 82
SAMPLED BY: _ JasonParion DESCRIBED BY: Jainle Pation CORE DIAMETER {cm):
Jamie Patton
vorson | Lowar Mavincolor Fioid Taaure trtre Coatings Con Poots L] Concentratons Bounder]
depts (e oy Y omes d %oy | wor b cobr | Amounc| sae orade | S0 | Shage Tyoe hm\m!l . Twe | Ant | sae | oist
Ap 16 | 10YR3/2] SiL | 26 | © 2 M | shk Fr 1 F 0
2 F ] Sbk
Bw 40 |1oYRoA|siCL| 20 | © 2 M Pr Argillans Fr 1 F D
2 F | Abk
Bt 65 | 10YR3/3}SICL] 31 [ 2 CM|I Pr Argitans Fr } <1 |FNVF A
2 M/F | Abk
Btk | 65+ J10YR4/|SiCL} 32 | 0 2 CM] Pr Argillans Fr J<1|FVF] S | Ca | <1 VF
2 M/F | Abk
PROFILE: 702414 % SLOPE: <2 %
MAPPED PROFILE CLASSIFICATION: Richfield StitLsam VEGETATION: _ Contirtious forage
Fine. smectic, mesle Aridic Arglustolt PARENT MATERIAL: _ Gaicarlous joass
EPIPEDON: Mollic COUNTY: Toxas County, Okizhoma
SUBSURFACE HORZONS/FEATURES: Argitic. LOCATION: _ Panhendle Research and Extenion Genter, Goodwell, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 51172002 CORE LENGTH {sm): 120
SAMPLED BY: __Jason Parion DESCRIBED BY: Jamia Patton CORE DIAMETER {em):
JJamie Pation
Moizon | tower | Wericoler Fiakd Tekur trcture Coatings con Booty ] Concentatons Bourtiar|
(moinh o b xchy | xer ] coor | amoun} sae rede | Sue | Srese Tpe arnourt] Size Tpe | Ami | saa | oin
Ap 18 |10YR32| SiL { 25 | © 2 M Pr Argillans Fr 3| F D
2 MIF Sbk
Bw 40 J10YRY2]sicL] 28 | © 1 M Pr Argiflans Fr 2 |FNF D
1 F | Pr .
Bt 61 [10YR4|SiICL| 33 § O 1 M Pr Argillans Fr 2 |FNF A
1 F | Pr
B2 68 [10YR4/3]SiCL| 3t 0 1 M Pr Argillans Fr 1 {FVF A
1 F Pr
Bki 78 J10YR4/4]sSiCL| 28 | © 2 M Pr Argillans Fr <1 |FVFE S Cafs M A
2 M 1 Abk
Bk2 94 [10YR4M4} SIL | 26 | © 2 c Pr Argilians Fr <1 |FNFf M | Ca}<t|[ M G
2 M | Abk
Bka | s4+ |1OYR 44} L 2410 2 c Pr Argillans Fr <t |FVFI M | Ca <t M
2 M | Shk
PROFILE: 702-415 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SiltLosm VEGETATION: _ Continuous forage
Fine, smectic, masio Aridic Argiustolt PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Molic COUNTY: Texas County. Oklahoma
SUBSURFACE HORZONSFEATURES: Arglllc LOCATION: _ Panhandle Ressarch and Extenton Center, Goodwall, Okishoma
DATE SAMPLED: 104272000 DATE DESCRIBEL 611172002 CORE LENGTH (em): 80
SAMPLED BY: _ JasonParion DESCRIBED BY: Jamle Pation CORE DIAMETER {cm):
Jamis Pation
Hosaon § towar § Mavizcokr Fiokd Tontur inatte Coatings Con Roeta 1] Comantrasons Boundar]
> moint Case §womyfmcr ] cowr | moum) sue Grds | Sae | Shese Te 2 Tpe | am | sue | o
Ap 18 J1oYR22] s 1 26 | © 2 C_| sbk Argillans Fr 3| F D
2 M { Sbk
A 37 J1oYR32| siL | 26 | © 2 C_| sbk Argillans Fr 1 |FAVF D
2 M | Sbk
Bt 61 j10YRa/|SICL] 30 | 0 1 M Pr Argilians Fr | <1 |FNF A
1 M/F | Pr
Bk 61+ |1OYRA4F SIL | 25 | © 2 C Pr Argillans Fr {<1|FVFf M J Ca <1 | M
2 M| Pr
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PROFILE: 702-418

% SLOPE: <2%

MAPPED PROFILE CLASSIFICATION: Richfield Sitt Loam

EPIPEDON: Molic

Fine, smectio, mesic Aridlo Arghstoll

VEGETATION: _ Contruous forage

PARENT MATERIAL: __Calcarious laess

COUNTY: Texas County, Oklahome

SUBSURFACE HORIZONSFEATURES:

Argile LOCATION: __ Panhardla Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 841/2002 CORE LENGTH (em): 88
SAMPLED BY: _JasonParton DESCRIBED BY: Jamle Patton CORE DIAMETER (cm):
Jsmle Paton
Moron | tower §  brixecior Siokd Tumur rture Coatings Con Roots 3 Corgantrtions Boundary
dopth fom) (moisp. Shas | womy [ wer § cowr | Amount]  Sie Qrde | Sze | Shape Tipe [Amouni] S Tor | Amt | 52 | D
Ap 20 J1oYR22|siCL| 25 | © 2 M | Sbk Argilians Fr 31 F b
2 M/F | Sbk
Bw 42 f[iOYR32lsiCL| 27 { © 2 M Pr Argillans Fr 2 F D
2 M | Abk
Bk 70 | tOYR3/2)SiCL| 31 0 1 M Pr Argillans Fr 3 F S fCaj<i| M A
1 F Pt
Bt 70+ f1OYR4B|SICL] 29 | O 1 c Pr Argiians Fr | <1} VF
1 M| Pr
| PROFILE: 702-417 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Fichfield SlitLoam VEGETATION: _Continus forage
Fine, smectc, mosic Aridic Argitstol PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Moilic. COUNTY: TJexas County. Oklahome,
SUBSURFACE HORZONSIFEATURES: Argltic LOCATION: _ Panhandle Research and Exterion Center, Goodwell, Oklahorne.
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL S 172002 CORE LENGTH {em): 120
SAMPLED BY: _ JasonParton DESCRIBED BY: Jamle Patton CORE DIAMETER (cm):
i Poten
torzon | towar | Marxesor Fieid Tatur ucture Coatings Con Roots B 2oundany
_{meizd Ses | %oy fwor b coor ] amount| sme Onde | e | Shape Toe [rmount]  Size Spe f am | seo | ot
Ap 13 J10YRa2] st { 25 | © 2 M | Sbk Fr 2 F o}
2 F | Sbk
AB 39 J10YR3/21SiCL] 20 | 0 1 c Pr Argillans Fr 2 F o}
1 M | Sbk
Bt 68 |10YR3/3F CL | 30 | O 1 M Pr Argillans Fr 2 F A
1 F | fr
Bw 85 p10YR43) CL | 27 | 0 1 M Pr Argillans Fr <1 { VF o}
1 M/F | Pr
Bk 85+ J10YR4/4] L 2% | 0 1 [ Pr Argilians Fr J<«1]VF} M | Ca(<t]VF
1 M | Pr
PROFILE: J02-421 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Rlchield Stitoam VEGETATION: __ Confinuous forage
Flne, smactic, meslc Ardic Argivstol PARENT MATERIAL: - Calcarious ioass
EPIPEDON: Molle COUNTY: Toxas County, Oklahoma
SUBSURFACE HORIZONSIFEATURES: Argiiic_ LOCATION: __ Panhandie Research and Extenton Center, Goodwell, Clahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL $/14f2002 CORE LENGTH (em}: 120
SAMPLED BY: _ JasonParion DESCRIBED BY: Jamle Pation CORE DIAMETER {cm):
Jarrie Patton
Hormn | lowsr | Mavisolor Fiad Temu Siture Costings Con Boots e | Corcennatons Boundary|
g (moisy Sues Loy fwer ] coor | smount| sue rnde | sea ] Shen Trpe m\ﬂ! Sizn Toe § amt | size § Din
Ap 32 J1oYR22f SiL | 18 0 2 cMiE Pr Fi 1 F D
2 M/F | Sbk
Bt 53 J1OYR32] SlL | 25 | 0 2 M Pr Argillans fi <] VF A
2 M/F { Abk
Biki 68 J110YR3/3§SICLT 28 0 1 M Pr Argillans Fr J<1|VF} S | Ca|<i]VF A
1 F Pr
B2 | 92 J1oYRas|SiCL] 82 | o 2 M Pr Argillans Fr f<t}]VFEVS]Cajn M A
2 F Pr
B3 | 108 | 10YR43]SICL| 32 0 2 cM ] Pr Argilians Fr |<t{VF} S JCaf<i| M D
2 M/Fj Pr
Bw | 108+ |10YR44) 8L | 22 | © 2 M Pr Argillans Fr j<1jVFiVvVslicCal<t| F
2 F Pr
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PROFILE: 702-424

% SLOPE: <2%

MAPPED PROFILE CLASSIFICATION: Rlchfisld Siit Loam

VEGETATION: _ Contiruous fofage

CORE DIAMETER {cm}:

. Fine, smectic, mesic Ardic Arghustol PARENT MATERIAL: _ Calcarlows losss
EPIPEDON: Mollic COUNTY: Texas County. Ckishoma
SUBSURFACE HORIZONSIFEATURES: Argilte LOCATION: __ Parhandle Research and Extention Centsr, Goodwell, Oklahema
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 8132002 CORE LENGTH (em): 120
SAMPLEDBY:  JasonParon DESCRIBED BY: Jamie Pation CORE DIAMETER {cm):
Jamie Pation i
Horimon § Lowes Mavixeolor Fiekd Testure Streture Comtings Con Rootr ©® Concenvatons Boundar|
o (moing Smes dwony | xer ] coor [ amoum| sa amde | Sas | Shape Type arvoues] S Toe | amt | 5po ]| Din
Ap 19 |10YR22ysiL { 24 | © 2 MIE] Pr Fr 1 F D
2 F | Pr
AB 46 J10YR3/2f SiL | 28 | 0 2 M]Pr Argillans Fr J<1]VF D
2 M/F | Abk
BY 65 |10YR3/3]SiCLY 31 0 1 M Pr Argilans f | <t ] VF D
1 F Pr
Be 76 |1OYR43]SICL| 33 | o 2 M Pr Argilans Fi f<t]VF A
2 F Pr
Bk 10t |10YRY4] SiL | 26 | © 2 CM] Pr Argillans Fr J<1)VF} Sl JCaj<t|VF] G
2 M/E | Pr
CcB {101+ J10YR44] L {0 3 CM| Pr Argillans R p<1|VFI M| Ca|<t}VF
3 M/F | Pr
| PROFILE: 702425 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Rlchfiald SiltLoam VEGETATION: _ Goninuous forags,
Fine, smectic, mesic Aridic Arglustoll PARENT MATERIAL: __ Caicarous loess
EPIPEDON: Molic COUNTY: Texas Conty, Oklahoma
SUBSURFACE HORIZONSFEATURES: Argliic. LOCATION: __ Panhandle Research and Extention Center, Goodwall, Cklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 5/13/2002 CORE LENGTH {em): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamie Pation

Jamie Patton

Matixeotor Fiad Tesurs stre Coatings Con Foots e | Consenuase
(meiey cless | xcwy | xor b coor | Amoum] sae Gae | Sie | Shape Type R Twe | Amt
10YR22] SiL | 23 [ © 2 M | sbk Fr 3 F
2 F | Sbk
BA 39 |10YR32fsiCL] 27 | © 2 M Pr Argillans Fr 1 |FNF D
2 M/F | Sbk
Bt 61 j10YR3/3]sSiCL| 32 | 0 1 M Pr Argillans Fr 1 |FVF A
1 F ) Pr
Btk 87 J10YR4B|SICL] 20 § O 2 M Pr Argillans Fr |<t{VF} 8 JCaj<ii M G
2 F | Sbk
Bk 87+ J1OYR443 SL | 24 | 0 2 CM]| Pr Argillans Fr J<1lVF} S fCal|<t| M
2 _IMF] Pr
PROFILE: 702-426 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richield Siit Loam VEGETATION: _ Continuous farage
Flre, smactic, meslcArdic Arglustoll PARENT MATERIAL: - Calcariousoess
EPIPEDON: Molic COUNTY: Jaxas County, Oklshome
SUBSURFACE HORIZONS/FEATURES: Arglile LOCATION: _ Panhandis Research and Extsron Center, Goodwetl, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 61472002 CORE LENGTH (cm): 86
SAMPLED BY: _ JasonParten DESCRIBED BY: Jamle Pation CORE DIAMETER (cmm):
Jamie Pation
Horon | tower | Mewimeolor Fiad Tesur tructure Coatings con Foota e J_ Corsenvatons Boundar
dopt em) | roisd Cass | %Clay dwer | Cobr famoun| size snde | sas | shee TIwe [amouet] size Tpe f A } Sas § oim
Ap 12 J1OYRI/2] SiL | 18 0 2 M Pr Fr 2 F D
2 F/VF| Sbk
AB 28 [10YR/4) SiL | 18 0 2 M Pr Argilians Fr 1 F D
2 F/VF] Sbk
Bt 71 J10YR42}SiCL] 25 | 0 1 M Pr Argillans Fi { <1 |FVF| A
1 F | Abk
Btk | 71+ J1OYR&43[SiCL| 31 0 2 M Pr Argillans Fr [<1{FNFI VS jCaf<1| M
2 F ) Pr
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PROFILE: 702-427 % SLOPE: <2%
| MAPPED PROFILE CLASSIFICATION: Richfleld StitLosm VEGETATION: _ Contiruous forage
Fine, smectic, mesic Andic Arglustol) PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas Counly, Oklahoma
SUBSURFACE HORIZONSIFEATURES: Arghlc LOCATION:  Panhandle Research and Extention Genter, Goodwell, Cklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/14/2002 CORE LENGTH {em): 98
SAMPLED BY: _ JasonParion DESCRIBED BY: Jamle Pation CORE DIAMETER (em}):
Jamle Pation
rorzon | Lowar Mazcobr Fiokd Trture cture Coatings con Rosts ] Boundasy|
dopt ) (roirh claxs | %y | %er ] cowr | Aveu] sae Qs | sua | Shepe Type [amours] s tpe | Amt | s oo
Ap 18 |10YR22)SL | 26 | © 2 CM | Pr Argilans Fr | <1 |M/F D
2 M/F | Sbk
Bt 44 |10YR22}SICL} 30 | O 2 M Pr Argillans Fr 1 [MF A
2 F | Abk
Btk 73 |iOYRYA{fSICL] 33 ] © 1 M Pr Argillans Fi J<1|FNF} M J Ca|<1|MF] D
1 F | Abk
Bk 73+ |10YRY2|SICL] 28 | © 1 M Pr Argillans Fr | <tIFVFl S | Ca | <t [ MF
1 F_{ Abk
!
PROFILE: 702-432 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfisld Sik Loam VEGETATION: _ Contruous forage
Fine, smects, mesicArdic Arghustoll PARENT MATERIAL: _ Calcarlols loess
EPIPEDON: Moliic COUNTY: Texas County, Gilehoma
SUBSURFACE HORIZONSFEATURES: Argllic. LOCATION: Parhandie Research and Extanton Center, Goodwaell, Oklahorma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL $/412002 CORE LENGTH {em): 120
SAMPLED BY:  Jason Paron DESCRIBED BY: Jamie Paton CORE DIAMETER {cm):
Jamie Petion
rorzon | Lower | Meoweolor Fiokd Totur wcture Costings Con Poots ] oundary|
duts emp | moiny o ] %oy Jwerd colr laooul Sae § ande | s | spe Tpe Jamount] size Tpe f e | Sm § om
Ap 14 f10YRY/2| SIL | 18 | © 2 M | sbk Fr f<i|VF D
2 F_§ Sbk
BY 38 |10YR¥2]SiCL| 91 ° 2 M Pr Argillans Fr | <t { VF D
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2 F Pr
Bk 91+ |10YR4/4| SiL § 16 [} 2 cM] Pr Argiltans Fr {<1|[VF]| M ] Ca <t |FVF
2 MF | Pr
PROFILE: 702-433 %% SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield SiltLoam VEGETATION: _ Confiruous forage
Flne, smectc, mpsic Aridic Argiustol PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Mollie COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argilic. LOCATION: Parhandle Research ard Extenton Center, Goodweli, Oklahenia
DATE SAMPLED: 10/2/2009 DATE DESCRIBEL 5142002 CORE LENGTH {cm): 120
SAMPLED BY: _JasonPanon DESCRIBED BY: Jamle Patton CORE DIAMETER (cm):
[ Jamie Patton
oron | Lower | Merncolor Fiokt Yeature ucture Coatings con Foots ] Concantusons Bourdary|
o oo | omor | occiy b e} coir famown} sae | ande ) sas ] snape Type Amocnt] Size Toe | At | size | pist
Ap 18 {10YR2/2] SiL | 23 [} 2 M | Sbk Asgillans Fr 1«1 VF D
2 M/F | Gr
A 32 |10YR22] SiL | 25 } © 2 C ] Sbk Argillans Fr f<1]VF D
2 M | sbk
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1 M | Abk
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: 2 M | Pr
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2 M Pr
Bk2 | 102+ {10YR4/4] L 28 | 0 2 c Pr Argillans Fr fj<i|VFI M (Cal<t] M
2 M | Pr
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PROFILE: 702-434 % SLOPE; <2%
MAPPED PROFILE CLASSIFICATION: RBichfield SlitLoam VEGETATION: _ Confinuous forage
Fire, smactc, meste Ardic Arghustolt PARENT MATERIAL: __ Calearfous loess
EPIPEDON: Moilic COUNTY: Texas County, Oklahoma
| SUBSURFACE HORIZONS/FEATURES: Arglllc LOCATION: __Parhandls Research and Extention Center, Goodwell, Oklahoms
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/4/2002 CORE LENGTH {em): 89
SAMPLEDBY: _ Jason Parton DESCRIBED BY: Jamie Palion CORE DIAMETER {em):
Jemle Pation
Horzon | towar Webiceobr Sueid Tt tueture Coutings Con Foots = Bounsar|
dops: ) {ooisy Cans | %0y | xer ] cowr {amount] sne Qude | 30 | Shese Type amound] size Tpe | Am | sie ] Oin
Ap 10 J10YR22]1SiL | 24 | © 2 M | sbk Fr 2 t VF D
2 F | Sbk
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2 M | Sbk
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1 M | Abk
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Bt4 | 82+ |10YR44] L 2610 2 M Pr Argillans Fr |<tjVFI M
2 M | Sbk
)} PROFILE: 702435 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: BichReld Siit Loam VEGETATION: _ Conlinuous forage
Fine, smettc, mesic Aridic Argiustoh PARENY MATERIAL: _ Calcarious loass
EPIPEDON: Mollic. COUNTY: Texas Counly, Oklahoma.
SUBSURFACE HORIZONS/FEATURES: Argilie. LOCATION: Panhandle Research and Extontion Center, Goodwell, Okishoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 641442002 CORE LENGTH {cm): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamle Pation CORE DIAMETER (em}:
Jamie Paton
vormn | towes | sermeolor Frold Toauie e Cosings Con Bootn e | Concenvatons Bounday|
it emr ] gmeing Cars ] v fokcr ] coor | amounc] i ande | Sas | Shese Tps pmount]. 5ize Toe | Amt | sie ] Oist
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2 M | Abk
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2 M/F | Pr
Bk ] 116+ J10YRAB] SIL | 15 | 0 2 CM] Pr Argillans F J<1]VF}M|JCaj<i]| F
2 M/F | Pt
PROFILE: 702436 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Bichield St oam VEGETATION: _ Contiruous forage
Fire, smestic, mesic Arldlc Argiustol! PARENT MATERIAL: - Calcarious loess
EPIPEDON: Molic COUNTY: Texas Cownly, Oklahoma.
SUBSURFACE HORIZONS/FEATURES: Argllle LOCATION: Parhandie Research and Extention Centsr, Goodwstl, Oklahoma
DATE SAMPLED: 10/212000 DATE DESCRIBEL 5A 42002 CORE LENGTH {cm}: 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamie Pafton CORE DIAMETER {cm}:
Jamie Patlon
oraon | Lowsr ] Mewcobr Fiok Towurs tsture Cowings can Bosts e Soncentmsons Bourder|
(moisd Smrs P xon fword cowr Jameu] su ) _omde | sae ) swpe Tipe aount] sie Te § amt § sze | oin
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3 C | Sbk
Bk 94+ |10YR 44} L 2 |0 3 c Pr Argillans Fr |<1|VFfVS}Callt M
3 M_| Pr
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PROFILE: 702-441

¥ SLOPE: <2%

MAPPED PROFILE CLASSIFICAYION:

Bichfieid SlitLoam

Flne, smestic, meslc Aridic Arglustol

PARENT MATERIAL:

VEGETAYION: _ Contruous forage

Calearious loess

EPIPEDON: Molllc. COUNTY: Texas County, Okishome
SUBSURFACE HORIZONS/FEATURES: Argilie LOCATION: Parhandie Research and Extention Center, Goodwefl, Okiahoma
DATE SAMPLED: 10/2/2000 DAYE DESCRIBEL 511472002 CORE LENGTH {cm): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamie Pation CORE DIAMETER (em):
Jemjs Pation
orgon | Lower §  Mammeone Finid Torture. tructure Soatings Con Foots ex
(oisy Swrs | xciey | wcF L Cobr | Amoum| s onde | sue { Shepe Tyoe remount] she
Ap 15 J10YR22| SiL | 24 } 0 2 M_{ Abk Fr 1<1] F
2 F | Abk
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Bk J111+ J10YR&4] SiL | 26 | © 2 CM ] Pr Argillans Fr J<t]VF|Vs|Caj<1} F
2_IMF| Pr
PROFILE: 702-443 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richlsld STitLoam VEGETATION: _ Confruous forage
Fine, smectie. mestc-Artdic Arghustoll PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Moo COUNTY: Texas County, Oklahoma,
SUBSURFACE HORZONS/FEATURES: Arglite. LOCATION: Panhandie Research and Extention Canter, Goodwell, Okishoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 511422002 CORE LENGTH {em): 98
SAMPLED BY: __Jason Parton DESCRIBED BY: Jamie Patton CORE DIAMETER {em):
Janle Pation
Moraon | tower | evizcowr Field Toturs cture Coatings Con Boota B Concentsons Soundury|
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PROFILE: 702444 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richheld SiltLoam VEGETATION: _ Contiruous forage.
Fine, smectc, meslo Aridlc Arghustol PARENT MATERIAL: __Caloarious boess
EPIPEDON: Mollie COUNTY: Texss County, Oklahoma
SUBSURFACE HORZONSFEATURES: Argilic. LOCATION: Panhandle Research and Extantion Center, Goodwell, Okishoma
DATE SAMPLED: 16242000 DATE DESCRIBEL 8142002 CORE LENGTH (em): 82
SAMPLED BY: _ Jason Parten DESCRIBED BY: Jamla Pation CORE DIAMETER {em):
Jamle Paflon
rormn | towar § Marmcobr Fiald Tesur et Coatings Gon Roots 3 Concantatons Boundwy!
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PROFILE: 702-448 % SLOPE: <2%
| MAPPED PROFILE CLASSIFICATION: Richfield SiltLoam VEGETATION: * Continuous forage
Fine, smecio, mesic Ardlc Argiustolt PARENT MATERIAL: _ Calcarous loess
EPIPEDON: Mollle: COUNTY: Joxas County, Oklatoma
SUBSURFACE HORZONSFEATURES: Argitlc LOCATION: Panhandle Research and Extenton Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 5/14/2002 CORE LENGTH (cm}: 120
SAMPLED BY: __ JasonParion DESCRIBED BY: Jamle Pation CORE DIAMETER (cm):
Jarmie Pation
Worimn | Lower §  Maxixcoor Fied Totur tructure Coatings Con Roots e concanmasons Boundury|
depth () {moisy Cuss | xCiay J mcE ] Cobr | amount| sae orade 1 _soe | shese Twe WM Toe | Amt | sae | Dist
Ap 14 J10YR32]sil | 26 { 0 2 CM | Sbk Fr 1 F D
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 PROFILE: 702-447 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Sift Loam VEGETATION: _ Contnuous forage
Flne smectic, masic Ardlc Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPECON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORZONSFEATURES: Arglilic. LOCATION: _ Panhendle Rasearch and Extention Canter, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL B 4/2002 CORE LENGTH {em): 120
SAMPLED BY: __JasonPartory DESCRIBED BY: Jamie Pation CORE DIAMETER {em):
Jamile Pation
ormon | Lowsr | Mesircotr Fiokd Tubut Srwctre Cossings Con Roots o o Bourdary|
_fmoist s P wciy fxcr] cokr Famoum] sa onds | s | Sheoe Tyoe Amount] Sian Tpe | ame ] sa0 | oise ]
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Appendix 1-8. Soil Core Descriptions for Experiment 703B, Oklahoma Panhandie
Research and Extension Center, Goodwell, Oklahoma
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PROFILE: 7O3B-101 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfiold Silt Loam VEGETATION: Corn-wheat-fallow rotation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: Calcarious [oess
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUB! TURES: Argiliic LOCATION: Panhandle Research and Extention Ceatet, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBET 8/4/2002 CORE LENGTH {em): 120
SAMPLED BY:  Jason Parion DESCRIBED BY: Jamis Patton ‘CORE DIAMETER {om}:
Jamie Paton
Horzon Lower Whasix eaior Fild Taxsure Redon Features. ructure Coatinge Con Roots £ Concentrations. Boundary
depth {em} {moan) Clans % Cliey { WCF Celot Amaunt Sze Grads. Sze Shape Type | Amount|  Size Type Amt Size Dist.
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PROFILE: 7038-102 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richtield Sit Loam VEGETATION: Corir-wheat-fallow rotation
Fine, smectic, mesic Aridic Argiustoli PARENT MAYERIAL: Calcarious foess.
EPIPEDON: Mollic. COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Alg":(iu LOCATION: Panhandte Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEC 5/30/2002 CORE LENGTH (cm): 120
SAMPLED BY: _ Jason Parfon DESCRIBED BY: .Jamie Patton CORE DIAMETER {om):
Jarnie Patton
Heraon Lower Matri color Fiold Tolire. Srucwrs Coalings Con Rocte Ef Boundary|
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PROFILE! 7038-103 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Sill Loam VEGETATION: Comn-wheat-fallow rotation
Fine, smeetic, mesic Aridic Argiustoll PARENT MATERIAL: Calcarious loess
EPPEDON: Mollic. COUNTY: Jaxas County, Okishoma
SUBSURFACE HORIZONS/FEATURES: Asgillic LOCATION: Panhandle Research and Extention Center, Goodweil, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL £/30/2002 CORE LENGTH 5=m): 120
SAMPLED BY:  Jason Parion DESCRIBED BY: _Jamie Pation CORE DIAMETER (cm):
Jamie Paiton
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PROFILE:

703B-104

%SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Hichfield Silt Loarn VEGETATION: __ Comn-wheat-fallow rotation
Fine, amectic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Molic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: _ Panhandke Research and Extention Center, Goodwefl, Oklahorna
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 1/5/2000 CORE LENGTH (em}: 16
SAMPLED BY: _ Jason Parlon DESCRIBED BY: _Jamie Pation CORE DIAMETER (em):
Jamie Pation
Marizon Lower Wtz color Fild Tonture Structurs. Contings. Con Roate Eft Congeniratians Baundary |
drpih fem) (moi) Cluws | %Clay | %CF Toior Amaunt | Size Grage Sze | Snepe Type Amount]  Saze Type | amt | sze D
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2 F Pr
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2 F | Abk
Bk2 92 10YR4/6% CL | 28 0 2 F Pr Argilians Fr | <t VF|VS ] Ca} <t |FVF] D
2 F Pr
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PROFILE: 7038-105 %SLOPE:  <2% .
MAPPED PROFILE CLASSIFICATION: Richtield Silt Loam VEGETATION: _ Corn-wheat-fallow rotation
Fine, stmectc, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Moliic COUNTY: Texas County, Okishoma
SUBSURFACE HORIZONS/FEATURES: Agilic LOCATION: __Panhandia Research and Extention Centet, Goodwell, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 81412002 CORE LENGTH {em): 105
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamie Pation CORE DIAMETER (em):
Jamie Patton
Morizon Lower Matrix olat Finid Twure Radox Evatutes. Structure Coatings Con Rools ] Cancentrations Soundary
daplh {cm) (meist) i % Clay | %CF Color Amount Sz Grade. Size Shaps Typs Amount} Sixe Type Amt Size. Dist
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PROFILE: 7038-106 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Sitt Loam VEGETATION: __ Com-wheat-faliaw rotation
Fine, smectic, mesic Aridic Argiustol PARENT MATERIAL: __Calcarious looss
EPIPEDON: Molie COUNTY: Texas County. Oklahoma
SUBSURFACE HORIZONS/FEATURES: _Argillic LOCATION: __ Panhandle Research and Extention Center, Goodweil, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL £/4/02/2000 GORE LENGTH (em}: 120
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jarmie Patton CORE DIAMETER (em):
Jarmis Patton
Harzen Lowest Mairia color Fieid Toxure Structurs. Coatings. Can Rooty En Boundary)
dapIh (om) {mom) e | %owy | wef Colot Atouril Size. Qrade Sge | Shapa Typs Amount|  Szs Type | Amt | Sie D
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Bik3 55 | 10YR5/2 | SiCL| 35 o 2 M Pr Argillans Fr <t | VF S Ca | <1} VF A
2 MF | Abk
Bik2 73 | 10YRS52|SICL| 34 [+] 2 M Pr Argliians Fr <1} VFIVS}|Ca|<t}MF] A
2 M/F [ Abk
Bkt 80 | 10YR4/6 | SIL | 26 [¢] 2 CM| Pr Argiifans Fr | <1 ]| VF s Ca |« |MF} G
2 MF | Abk
B2 90+ | 10YR4/61 SIL | 20 o 2 CM| Pr Arglllans Fr §<1|VF| M Ca | <1} VF
2 M/F | Abk
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PROFILE: 7038107 WSLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfiald Silt Loamm VEGETATION: _Com-wheat:faliow rolation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: _ Calearious loess
EPIPEDON: Mollic COUNTY: Texas County, Okfahomma
SUBSURFACE HORIZONS/FEATURES: Argilie. LOCATION: __ Panhandie Research and Extention Conter, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 8412002 CORE LENGTH (em): 120
| SAMPLED 8Y: _ Jason Parton DESCRIBED BY: _Jamio Pation CORE DIAMETER {om}:
Jamie Patton
Horzon Lowr Matrix color Funld Texture. Padox Fastures Structurs Coatings con Roole En Concantrations Seundary|
deplh {em) {maist) Clazg. %Clay | %CF Color Amount Size Grade Size Shape Type Amount] Siza Type. Amt Sze DO
Ap 12 10YR3/22 | SiL | 23 [¢] 3 M _{ Abk Fr § <t ] VF A
. 2 F | Abk
A 40 10YR@2 | SiL | 25 [ 2 M Pr Argillans. Fr | <t | VF A
2 F Pr
Btk1 53 10YR3B | SICL| 33 [ 2 M Pr Arglllans Fr <1} VF s Ca | <t |FNF] D
2 F Abk
Bk | 83 |10vR4m| s | 26 | o 2 | MF]ak] Amglans | Fr [<t|[vF]vsfcal]<|MF] a
2 £ | Abk
Bk2 116 J 10YR4/4 | SIL | 22 o 2 F Pr Argillans Fr <1 | VF s Ca | <1 |FNVF} A
2 F Abk
Bk3 | 116+ | 10YR3/4] SIiL | 24 o 2 F Pr Argilans | Fr | <1 [ VF ] VSI] Ca | <1 § VF
1 F | Abk
PROFILE: 7038-108 S%SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: __Com-wheat-fallow rotation
| Fine, stmectic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Moliic COUNTY: Teras County. Cklahoma
SUBSURFACE HORIZONS/FEATURES: Hugitic LOCATION: __Panhandie Research and Extention Center, Goodwell, Oklshoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/4/2002 CORE LENGTH seml: 120
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamie Pattont CORE DIAMETER (cm):
Jamie Patton
Hofzon Lowsr Mairiz cotor Fietd Texurs Radox Fastuma Siruciure. Caatings Cea Poals. i3 Boundaty |
depth fom} {moat) Class | %Cley | %CF Color Amount Sae Orada Sze | Shape Typs Ameunt}  Size Typs | Amt | sie Dt
Ap 14 10YRQ/2| siL | 26 [} 2 M | Sbk Fr | <t | VF A
2 F/VE | Sbk
BtA 42 10YR 3/2 | SICL} 34 o 2 MF | Pr Argillans Fr <1 | VF A
2 F/VE | Abk
Bk1 55 10YR3/3 | SiCL| 38 [ 2 MF | Pr Argllians Fr | <1 ] VF M Ca | <1 ] VF o]
2 F Abk
Bk1 | 77 |1ovR4mfsicL| 27 | o 2 I MipPrt Agians | Fr [<aa|VF]vs]|caje<[FVF] D
2 F Abk
Bk2 91 10YR4/4 | SIL | 24 o 2 M Pr Argltans | Fr <t | VF VS | Ca | <t F A
2 F Abk
Bk3? a7 10YR3/2 | SiL { 23 a 2 M | Shk Angllians Fr <1 | VF | S Ca | <1 | VF A
3 M | Sbk
Bkd 97+ J 10YR4/4} SIL | 23 a 2 M Pr Argilians Fr <t | VF S Ca [ <t | VF
2 F Pr
PROFILE: 7038-108 %SLOPE: _ <2%
MAPPED PROFILE CLASSIFICATION: Richfield Sikt Loar VEGETATION: __ Corn-wheat-fallow rotation
Fine, smectio, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Molic COUNTY: Terms Gounty. Okishoma
SUBSURFACE HORIZONS/FEATURES: A_Im LOCATION: Panhandle Research and Extention Center, Goodwell, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEE 113172001 CORE LENGTH (om): 122
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER (cm):
Jarmia Patton
Horizen Lawsr Mty cador Fimid Toxture Structure. Coulings. Cen Roots. Eft Concentratins Baundaty.
dopvm {am} {moizt) Claxs %Clay | %CF Calor Amourt Sas Grade Sue Shape Typs Am;um Sge Type Amt Sze Dt
Ap 12 10YRQ/2 } SICL{ 34 [ 3 C/M | Abk Fr <t | VF D
2 MF | Abk
AB 39 10YR3/2 | SICL| 36 [ 2 M Pr Argiilans Fr <1 ] VF A
2 M/F | Abk
Bki 60 | 10YR4a]sicL| 35 [} 2 CM | Pr Argillans Fr J<i{VF}VSfCal| 1 M D
2 MF | Abk
B2 | 79 |toYRas{ SL | 26 | 0 2 I M]P]l Agians | Fr JalvFlvs|ca|l<«]vF] a
2 MF | Pr
Bk3 1068 | 10YR 4/6 L 24 o 2 CM{ Pr Argllans Fr <t {VF]Vvs| Caj}<t]VF G
2 MF | Pr
Bk4 { 106+ | 10YR4/6] L 24 [ 2 CM| Pr Arglians Fr <1 VF] VS | Ca| «1j VF
3 MF | Pr
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PROFILE: 7038-110 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: ietd Sill Loam VEGETATION: Com-wheat-fallow ratation
N Fine, smectic, mesic Aridc Argiustoll PARENT MATERIAL:  Calcarious loess
EPIPEDON: Mollic COUNTY: Toxas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Aﬂu_n_: LOCATION: Panhandle Research and Extention Center, Goodweil, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRJBEL 1/11/2001 CORE LENGTH (em): 107
SAMPLED BY: _ Jason Parlon DESCRIBED BY: Jamie Patton CORE DIAMETER (cm):
Jamie Patton
Meewon. Lower Watda colod Fald Toure Radox Fraiuies Structurs. Coatings Con Roats. £n Boundary]
dwpth (em) (o) Casr | %Cuy | %CF Celor Amount Sas Grade Biza | Shaps Type Amourt| Sas Type § Amt Sas Dt
Ap 7 {1ovRas|scL]| 34 | o 2 M | sbk Fr | <] VF D
2 F | stk
AB | 20 |1ovRarz}sicL] a5 | o 3 M_] Abk Fr | <t | VF D
3 F ] Abk
BA | 35 |iovRam]sicL] 37 | o 2 | MF] Pr i Amllans Fr <t vF A
‘ 2 | F | pr S
Bw } 43 |tovRsm|sicLf 35 | o 3 | MFL Pr | Argilans Fr J<t|VF]vs D
3 F | Pr
Bkt | 66 {1ovRsma]sicL{ 3 | o 2_lom| pr ]l Amilans Fr [<t]{vFlvslcal 1 m}foD
2 MF § Pr
Bk2 J 90 JtovRsafcL] 34 ] o 2 _Jem]| pr] Arglians Fr {<t{vF] slcal«t|v} s
3 MF | Pr
Bka | 90+ | 10YRad] cL | 33 | o 2 |omipPry Agians | Fr [<t|{VvF] s [ca|«]VF
2 MF { Pr
PROFILE: 7038-111 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: Corn-wheat-faliow rotation !
Fine, smectic, mesic Aridic AIE' tolt PARENT MATERIAL: Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County. Oklahoma
SUBSURFACE HORIZONS/FEATURES: Agll_u: LOCATION: Panhandle Research and Extention Center, Goodweli, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 1/11/2001 CORE LENGTH {em}: 104
SAMPLED BY; _ Jason Parfon DESCRIBED BY: _Jamie Pation CORE DIAMETER {em):
Jamie Paflon
Horizon Lower Matrix cokor Fisid Toxture. Juuctury Coalings Gan Roate Eft Boundary
depth (tm) {moint) Class %Cloy | %CF Color Amsunt Size Grade Size Shiaps. Type. Amount} Size Typs Amt Size. Dist
Ap 12 {10ovRaz|sicL] 34 { o 3 C | Abk Fr L« | VvF D
3 | MF | sbk
AB | 20 |iovRar]sicL| 38 | o 2 _1omM| Pr Fr [ et | VF A
2 MF | Pr
Bkt | 34 JiovRaa|sicL| 36 | o 2 teml Pr]  Amglans Fr |[<t|vF] s Jcaj<|MF] D
2 MF | Pr
Bk2 | s5 |10YRsm|sicL| 34 | o 2 _Jem]| pr| Amilans Fr fa]vF{vsfcal1[Mm] A
3 MF | Pr
Bk3 | 70 {1oYR>4|sicL] 3s | o 2 |em]| Pr | Amilans Fr fajvr]lvs]cata]|vF] A
3 M | Abk
BC | 70+ J1oYR4s| CL | 32 ) o 2 M | Pr { Amlians Fr f<t{VF] s [caj<|VF
3 | M | Sbk L-ﬂ
PROFILE: 7038-112 % SLOPE: <Z%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loarm VEGETATION: Corm-wheat-fallow rotation
Fine, smelic, mesic Aridic Argiusioll PARENT MATERIAL: Calcarious foess
EPPEDON: Mollie COUNTY: Texas County, Okishoma
SUBSURFACE HORZONS/FEATURES: Argillic LOCATION: Panhandle Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 1/11/2001 CORE LENGTH {em): 125
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {om):
Jamie Patton
Hergan Lowst Mainy cols Fuid Textun Struclum. Coxings Con ool EN Boundary |
Septh (o) {mem) Casa %El_ly % CF Color Amaunt Ske Grada Saa Shape Yype | Amount] Size Type Amt Saze Dt
Ap | 17 f10YRa2|sict| 28 | o 2 M | sbk Fr |« | vF A
' 2 F | sbk
aB | 41 J1ovRaa|sicL] 3 | o 2 M ! sbk] Amilans Fr | «t ] vF A
2 F | Sbk
Bw | s2 |1ovRaa|sicL] 28 | o 2 F_|abk] Argllans Fr|«t|vF] s A
2 £ | Abk
Bkt | 73 |tovRsml s | 23 | o 2 M [ Abk] Argllans | Fr [<t|vF]vs]ca]a |[MF] A
2 | MF | Abk
Bk2 | 95 |1ovRam| siL | 26 | o 2 F [ Prl Amgitans Fr f<|[vFfvsfcal«a}l F] D
2 F | Sbk
Bid | s6+ |75¥R4s|sicL] 25 | o 2 M | Pr 1 Armgllans Fr f<t|vF] s Jcal<t]vVF
2 F Pr
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PROFILE: 7038113 wSLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richlietd Siit Loam VEGETATION: -~ Corn-wheat-fallow rotation
Fine, smectc, mesic Aride Argiusioll PARENT MATERIAL: _ Galcarious loass
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: __ Panhandie Research and Extention Genter, Goodweli, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBED Hi1i2001 CORE LENGTH (em): 110
SAMPLED BY: _Jason Paston DESCRIBED BY: _Jamie Patton CORE DIAMETER (em}:
Jarvie Pation
Haraon Lower Wantrix color Finid Toxurs Radox Fuatures Sructure. Contings Con Foots " Boundwry,
dopih (o oty Ciae § %0y | weF b coor | amoum | see Grade Sge | Shaps Type amoust)  Sze Type | am | ses Dist
Ap 12 10YR3/2{SICL| 27 o 1 M Gr Fr 1 <1 |FNF A
1 F Gr
BA 33 10YR3I/3{SICL| 36 0 1 M Pr Arglitans Fr | <1 {FNF A
1 M | Abk
Btk a1 10YR33 | SICL{ 34 0 1 M Pr Arglians _ I Fr I <1 [FNVF} S Ca | <t | VF D
1 M | Abk
Bkt 58 10YR4B{SICL] 32 0 1 M Pr Arglitans Fr <1t VFIVS] Cal<tiCM] D
2 MF | Abk
Bk2 B9 10YR4/6 | SiCL} 27 0 2 CMi Pr Argitians Fr | <1 | VF} VS ] Ca <l |FNF] D
2 M Pr
Bk3 89+ } 10YR5/6] L 25 0 2 CM| Pr Arglilans Fr |<1{VF] M Ca | <1 |FNF
2 M Pr
PROFILE: 7038-114 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: __ Corn-wheatfallow rotation
Fino, smectic. mesic Aridic Argiustol! PARENT MATERIAL: _ Calcarious loess
EP{PEDON: Mafic COUNTY: Texas County, Oklahoma.
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: _ Panhande Research and Extention Centor, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DAYE DESCRIBED 5/30/2002 CORE LENGTH {em}: _ 120
SAMPLED BY: _ Jason Parlon DESCRIBED BY: _Jamio Patton CORE DIAMETER (cm):
samie Patton
Horzon e Mt color Fald Toxture. Fiadox Featores. Stusturs Coatiogs con ootz £ Soundary,
depth fom) (mowt) Claas %Cimy | %CF Caloy Amount Bize Grads Sas Shaps. Type Amcunt| Sze Typs Ami Sae Dist
ap | 10 JiovRazjsn 23| 0 2 IMF Gr Fr | <1 |FNF [3
2 FIVF1 Gr
B1A1 32 10YR3/2{SiCL} 28 0 2 MF | Abk Fr | <1 [FAVF D
2 F | Abk
B2 40 10YR 32 {SiCL{ 28 0 2 M | Abk Argllians Fr { <1 {FNF A
2 F | Abk
Bkt 50 10YR4/3 ] SiCL{ 30 [ 2 M | Abk Argiiians Fr | <1 | VF A
2 | F | AbK]
Bki 66 10YR4/4} SIL | 25 0 2 MF | Sbk ] Argilans Fr [ <1 VF] 8§ Ca|<t| M A
2 F Sbk
Btk2 82 10YR5B§SICL{ 27 {0 3 M Pr Argilans. | Fr { <t} VF | VS | Ca | <t |[FNF] D
2 | MF | sbk
Bk2 91 10YR4/a ] SiL | 25 [ 2 M Pr Argillans Fr | <1|VF} 8§ Ca | <1 |[FNF}| D
2 M/F | Pr
Bk3 91+ | tOYR4/B] SiL | 23 [ 2 CM | Pr Argllans. Fr f<t1]VF{ M Ca | <1 {FNF
2 M Pr
PROFILE: 7038-201 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Sift Loam VEGETATION: __ Com-wheat-tallow rolation
Fine, smettic, mesic Aridic Argiustoll PARENT MATERIAL: _Calcarious loess
EPIPEDON: Mol COUNTY: Tevas County, Okiahoma
SUBSURFACE HORZONS/FEATURES: Argitic LOCATION: __ Panhandie Research and Edention Center, Goodwell, Cklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL £130/2002 CORE LENGTH {em): 120
SAMPLED BY: _Jasen Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {em}:
Jamio Patton
Rorizon Lowst Madra ekt Faic Texture. Structurs. Costngs Con Roots. 3] Boundary|
dnpih fom) oty cun § xCuy § wcF Color. Amenm | Bize Grade agze | Shape Type Amount]  Size Tyon | am | sas Dnx
Ap 14 ] 1OYR3R{SICL| 27 0 2 M _} Abk Fr <1 | VF D
2 F ] Abk
BA 29 { 1OYRI/2|SICL|. 28 0 2 M Pr Fr <l | VF D
2 F | Abk
Bt1 46 | 1OYRQI/I{SICL| 33 [ 2 M Pr. Amllians Fr § <1 | VF A
2 F | Abk
B2 | 56 |1oYR4m] s | 25 | o 2 jom] pr | Amgians | Fr [ <l vF A
2 MF | Pr
B8k1 B 1OYRSB] SIL | 20 0 2 M Pr Arglians Fr <1 | VF{ § Ca | <t [FNF} A
2 M | Abk
Bk2 85 10YR4/6 ] SIL | 23 0 3 M Pr Argiilans. Fr | <1| VF s Ca | <t | VF D
2 MF | Pr
B3 | 95+ JiOYR4/4] siL | 23 0 2 CcMi Pr Argllians Fr J<1|VF] M JCaj<t]VF
2 M Pr
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PROFILE: 7038-202 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: __Corn-wheat-fallow ratation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: Calcarious [oess.
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: Panhandie Research and Extention Cenler, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEC £/10/2002 CORE LENGTH (cm): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: Jamie Pattan CORE DIAMETER (cm):
Jamie Patton
Hefizon Lowsr e ebor Flold Toxture Fedox Fastures. Structure. Coatings. Can Roota Ett l‘am ns. Boundary]
dapth {om} {moiat} Clazs. %Cley | %CF Color Amount Sae Grade Size Sheps. Tyss Amount] Size Type Amt Sze Dint
Ap 17 10YR3/2| SiL | 26 0 2 C/M | Abk Fr <1 | VF D
2 | MF | Abk
BtA 38 10YR3/2 | SiCL} 30 0 1 M Pr Argillans Fr <11 VF A
2 F | abx
Btk 55 10YR4/3] SICL| 30 0 2 M Pr Argilians Fr <1{VF}I M Ca | <1 ] VF A
. 2 F | Abk
Bk1 75 10YR 4/4 ] SICL| 25 0 2 M Pr Argilans Fr <1} VFiVs ] Ca 1 M A
2 F [ Abx
Bkz | 84 |1ovRas| siL | 23 | o 2 Jom| pr| Amgians | Fr [<i|[vF]vs|ca|«i|VF] @
2 MF | Pr
Bk3 84+ | 10YR4/4F SIL | 23 o 3 CM | Pr Arglians Fr <1 | VF S Ca | <1 ]| VF
2 MF | Pr
PROFILE: 703B-203 % SLOPE: <2 %
MAPPED PROFILE CLASSIFICATION: Richtield Silt Loam VEGETATION: Corn-wheat-latlow rotation
Fine, smectic, mesic Aridic Argiustol! PARENT MATERIAL: Calcarious loess
EPIPEDON: Mallic COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: Panhandle Research and Extention Center, Goodwsil, Qkdahoma
DATE SAMPLED: 1042/2000 DATE DESCRIBEL 5/3062002 CORE LENGTH (em): 122
SAMPLED BY: _Jason Parton DESCRIBED BY: Jamie Patton CORE DIAMETER {cm):
Jamie Patton
‘Hortzon Lower Mty eator Fintd Texture Structurs. Coslingt Con. Ragta Ef Boundary|
) dapth {cm) {molat) Class. % Oi_ty % CF Color Amvount Szze Qrade Siza Sheps. Typs Amount] Size Type Amt Sae Tt
Ap 12 10YR 3/2 | SiCL{ 27 0 2 M | Sbk Fr <1 } VF A
2 | MF | sbk
BtA 35 10YR3/2 § SiCL} 34 0 2 M Pr Amillans Fl <1 | VF A
2 F Pr
Bt 57 10YR33] CL 37 0 2 M Pr Argllians. Fr <t | VF S A
2 F Abk
Btk1 78 10YR4 | SICL| 35 0 2 CM| Pr Argilans_ 1 Fr <1 ] VF] v§ ] Ca | «t M A
2 | wrF | Ak
BK1 106 [ 10YR5/3] SiL | 25 0 2 CM1| Pr Arglilans Fr <t | VF L Ca | <1 | VF A
2 | MF | Abk
Bk2 | 106+ | 10YR4/6 ] SIL | 23 0 3 CM | Pr Argillans Fr <1 | VF ] V§ ] Ca | <1 [FNF
3 M/F | Abk
PROFILE: 7038-204 % SLOPE: <Z2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: Corn-wheat-tallow rotation
Fins, smectic, mesic Aridic Argiustoll PARENT MATERIAL: Calcarious logss
EPIPEDON: Mollic COUNTY: Texas County, ‘Okishoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: Panhandle Ressarch and Extention Center, Goodwstl, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEC B/4/2002 CORE LENGTH {om): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamie Pation CORE DIAMETER [em):
Jarnie Patton
Mortzen Lower Mhatrix color Fiok] Toxturs Structur Costioge Cen Roots. Ett tx Boundary
dopth (em) {moist) Ciass | %Ctay | %CF Gator Amount Sae Grde. S Shaps Type Amount| See Typs | Amt Size Om
Ap 20 10YR3/2|SiCL|{ 27 { © 2 M { Abk Fr <1 | VF A
2 F | Abk
BlAt 31 10YR3/2 | SiCL{ 36 o 1 M Pr Fr <11 VF A
2 F Pr
BtA2 | 46 |1ovRae|siét) 38 | o 2 M_| Pr ] Amgilans Fr | <t | VF D
2 MF | Pr
Btk 74 10YR3/3{SICL| 35 0 2 M _| Abk Arglilans Fr <1 | VFI V8 | Ca | <1 M D
2| MF | Ak
Bkt 97 10YR 4/4 | SiL 2 0 2 M Pr A[gll[ans Fr <t | VF S Ca | <t{ VF G
2 MF | Pr
Bk2 g7+ | 10YR4/6] SIL { 26 0 2 M Pr Arglilans Fr <1 ] VF S Ca | <1 | VF
3 F Abk
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PROFILE: 7038-205 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION; Richlield Sit Loam VEGETATION: Corn-wheat-fallow rotation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Moliic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES; Aigilic LOCATION: __ Panhandis Research and Exention Center. Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEC S/30/2002 CORE LENGTH (cm): 120
SAMPLED BY: __Jason Parton DESCRIBED BY: Jamie Patton CORE DIAMETER {em):
Jamie Patton
Mergon Lower Mavix color Fioid Toxture ructure Cealings. Coa Roals Eft Cencantration: I Boundary
dopth (wm) {mobt) Class %Clay | %CF Color Amount Sis Orads Size Shape. Type Amount] Siew Type At Ste Ot
Ap 10 10YR3/2{ SiL | 25 0 3 M Pr Fr | «t | VF D
2 MF | Sbk
:1%Y 32 {10YR32|SiICL] 30 | © 2 M | Pr Argilians A | <] VF A
2 MF | Pr
Bt 45 10YR3B|SICL} 32 0 2 M Pr Argillans Fr } <1 ] VF} 8 A
2 F Pr
Bk1 58 10YR5A ) SiL | 24 0 2 M Pr Arglilans. Fr l<t{VFlVSjCa|<t| M A
2 F | Abk
Bk2 69 10YRS5/4 | SiL ; 23 0 2 M Pr Argillans Fr J<t| VF]{ VS| Ca|«<1]|VF 2]
2 F | Abk
Bk3 93 10YR4/4 | SIiL | 23 0 2 cM| Pr Argilans } Fr } <t | VF| VS | Ca | <1 | VF G
2 MF | Pr
Bk4 93+ | 10YR4/4 ] SIL | 21 0 2 CM| Pr Argillans Fr | <1{VF] M | Ca | <1 [FNF
2 MF | Pr
PROFILE: 703B-206 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richlield Silt Loam VEGETATION: Corn-wheat-faliow ratation
' Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: _Calcarious foess
EMPEDON: Mollic COUNTY: Texas County, Okishoma
SUBSURFACE HORIZONS/FEATURES: Agilic LOCATION: __ Panhandie Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 5/30/2002 CORE LENGTH {om): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamia Pation CORE DIAMETER (cm):
Jamie Patton
Hovgam Lowr Wty color Fleld Toxgurs. Sructure Coatings. Con Roats £ Baundary|
dapth [on) {mow) Claas % Clay | %CF Colos Amoant Sze Grade. Sae. Shaps Typs Amount] 9zs Type. At Sas Dint
Ap 23 | i0YR372| Sit | 25 [+ 2 M_| Abk Fr § <1 VF D
2 MF | Abk
BtA 34 10YR 372 | SICL| 32 [+ 1 M Pr Arglllans A <1 | VF A
2 MF | Abk
Bk1 51 10YR3/3{ SICL| 28 [+} 2 M Pr Arglilans Fr {<1{VF] Sl §Caf<t|[MF] D
2 MF | Abk
Bk2 64 10YRSA| SIL | 26 [+ 2 M Pr Amgillans_} Fr | <1 | VF] & Ca|<tiMF{ D
2 MF | Abk
Bk3 85 J10YRS5/4] SIL | 23 0 2 CM| Pr Arglllans Fr Y <1 | VF] VS ] Ca]<t]VF G
2 F Pr
Bka | 101 [10YRass| SiL [ 19 | o 2 jom[ pPr] Aglans | Frfa|{vFl s |ca[<«t]vF] @
2 F Pr
Bks | 101+ [75vRas| SL | 21 | o 2 loMm| Pr ] Amgians | Fr v]s]ca«< |[FrF
2 F Pr
PROFILE: 7038-207 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: Corn-wheal-fallow rotaticn
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Okishoma
SUBSURFACE HORIZONS/FEATURES: Argitfic LOCATION: Panhandie Research and Extention Center, Goodweil, Oidahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 1/5/2001 CORE LENGTH (em): 122
SAMPLED BY:  Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {cm):
Jamie Palon
Rorzan Lt Matris coler Fald Totun Structume Coatings Con Roats B Boundary
caph em) {moat) Class % Clay | %CF Calor Amount Sae Grade Sas Shape Typs Amount] Size Typs At Sazs Dist
Ap 1 10YR22|SICLY 31 0 3 F_1 Abk Argiltans Fr { <1 | VF A
3 F | Sbk
AB 37 |10YR3/2]SICL{ 33 0 3 MF | Sbk ]| _Amillans Fr | <1} VF A
3 F | Sbk
BA 48 | 10YR3/4{SICL] 33 | © 2 MF | Abk | Armgilians Fr | <t |FNF] S 2]
2 F | Abk i
BK1 n 10YR 53] SiL | 23 0 2 MF | Pr Argillans Fr J<1{VFI VS| Ca}| <i|FNF|] G
2 F Pr
Bk2 93 |10YR4/4| SIL | 24 0 2 M/F | Abk Arglians Fr | <«t{VF}jVs]Caj<t]VF G
2 F | Abk
BC1 104 | 10YR4/4 | SiL | 24 [¢] 3 MF | Pr Fr <1 | VF| VS| Ca G
2 F | Abk
BC2 | 104+ { 7.5YR4/6] SIL | 23 | © 3 MF | Pr Fr | <t{VF]sM]Ca|«<| F
2 F | Abk

104



PROFILE: 7008-208 % SLOPE: <2%

MAPPED PROFILE CLASSIFICATION: Richtietd Siit Loam VEGETATION: Corm-wheat-fallow rotation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: _ Calcarious foess
EPIPEDON: Mallic. COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: Panhandie Research and Extention Center, Goodwell, Okdahoma
DATE SAMPLED: 10/2/2000 DATE 8/10/2002 CORE LENGTH {em}): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {om):
Jamie Patton
Horzon | Lwee | morrccoter Fiold Tontore Sty Soatigs Gon Foats 3 Bounduy|
swtifemy] gmomy cws | %oay | wor | oo | amount | sae Guse | su | Shape Typa Amount} Size Type | aemi | sus | oDm
Ap 10 j10YRY2] SiL | 26 | © 2 F Pr. Fr | <1 | VF D
2 F | Abk
ABt a0 10YR3/2 | SICL| 29 0 2 MF | Pr Fr | <t | VF A
2 F | Abk
Bkt 56 10YR23 | SICL] 34 o 2 MF | Pr Argliians Fr f<t{VF]) VS ] Cal] <t} VF A
2 F Pr
Bti2 80 10YRS3 [ SICL| 26 ) 2 MF | Pr Arglllans Fr | <t|]VF]{VvsS§Cal 1 M A
2 F | Abk
8Kl 99 10YR4/4 } SiCL{ 24 ) 2 MF | Pr Arglilans Fr l<tiVF] § GCa | <1 | VF G
2 F Pr
Bk2 99+ |7.5YR4/4]SICL{ 23 0 3 CMJ Pr Amgllans | Fr <t | VF§ M Ca | <t { VF
3 MF | Pr
PROFILE: 7038-208 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: Com-wheal-fallow ratation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL:  Calcarious foess
EPIPEDON: Mollic COUNTY: Texas County, Okdahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: Panhandle Research and Extention Canter, Goodwel, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 1/5/2001 CORE LENGTH (em): 117
SAMPLED BY: _Jason Paston DESCRIBED BY: _Jamie Patton ‘CORE DIAMETER {cm):
Jamie Patton
wormon { Loww | svmconr Fiald Tosure PedosFeatun Sinscture Gostings Con Foots 3 Concentrations Boundary
dopihicm ] st Caws | woty | %or | coor famout] sz | Gmde | sce { shace Typs Amour] Sze Type | am | sz | ow
Ap 1 10YR 32 | SICL§ 27 0 2 MF | Sbk Fr 1} VF A
2 F Sbk
A 28 | 10YR3/3 | SICL| 28 0 2 WF | Sbk Fr | <t | VF G
2 F Sbk
AB 38 10YR3/4 | SICL| 29 ] 2 F ] Sbk Argillans Fr | <t ] VF A
2 F | Sbk
BA 50 10YR %4 | SICL| 232 0 2 M Pr Argllians Fr | <t} VF|sM D
2 F Pr
Bk1 69 10YR5/3 | SicL| 30 ] 2 M Pr Argliians Fr f<1{VF]VS]Ca| 3 |MF] G
2 F Pr
Bk2 82 10YR &/6 | SICL{ 27 0 2 M Pr Argillans VFr <1 | VFl VS]] Ca| <t F G
2 F Pr
Bk3 104 | 10YR4/4| SIL | 25 ) 2 M Pr Argillans Fr J<tJ]VFlVS}Cal 1 VF G
2 F Sbi
Bk4 | 104+ | 7.5YR 46| SIL | 22 0 2 M Pr Fr <t|VFpVS ]| Caj 1 VF
2 F | Sbk
PROFILE: 7038-210 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richtield Silt Loarn VEGETAYION: Com-wheat-faliow rotation
Fine, amectic, mesic Aridc Argiustol] PARENT MATERIAL:  Calcarious koess
EPIPEDON: Molic COUNTY: Texas County, Okdahoma
SUBSURFACE HORIZONS/FEATURES: _Asgilic LOCATION: Panhandie Research and Extention Center, Goodwsll, Cldahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 6/10/2002 CORE LENGTH {em): 120
SAMPLED BY:  Jason Parton DESCRIBED BY: _Jamio Patton CORE DIAMETER {cm):
Jamie Patton
orzon | Lowsr | seeviecotor Fid Tartors Radox Faatorns Strctury Coatingn Son Focts el Bounden
dapthem | (mem) Class | mowy | wor § coer | ameum | sue | orase Shaps Typa amount] san Type | e | oo § D

Ap 13 | 10YR3/2| SiL | 26 0 Pr Fr | <1 | VF o}

ABt 40 }10YRaz|siCL) 33 0 Pr Fr | <1} VF A

Btk1 63 | 10YRSB|SICL| 28 | © Pr Argllians Fr f<t{VF]jvs]Cal<t| M A

Bie [ 77 |sovRsz]sicL] 27 | o Amgilans | Fr [« |[VvF] s Jcal« V] D

Abk

Pr Argiilans Fr <t | VF S Ca | <t | VF G
Pr

Pr Argiilans Fr 1<t1{VF| M} Cal<l}VF
Pr

BK1 98 J1OYRS5M4] SIL | 25 ]

Bk2 | 98+ |7.5YR4/4] SIL | 25 ]

[ZRTZN CURISE [SRINY [SRISE DER{CN LR
| E BN R R e LI R
nl
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PROFILE: 7038-211 RSLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfiedd Silt Loam VEGETATION: __ Corn-wheat-fallow rotation
Fino, smectic, mesic Aridic Argiustoll PARENT MATERIAL: _ Calcarious Joess
EPIPEDON: Mollic COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: __ Panhandie Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 162/2000 DATE DESCRIBEL 102002 CORE LENGTH (em): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamiie Patton CORE DIAMETER (om}:
Jamie Patton
Herizon vt Mavix cotor Field Texture Sructurs. Coatingt Con Racts & Cencentrations Boundary
daglh (em} {moirt) Class %Clay | %CF Calar Amount See GQrade Sas Shaps. Typs Amount) Siza Type -—Am(— Size D
Ap 13 10YR32] S | 25 0 2 M | sbk Fr | <1 ] VF D
2 FVF | Sbk
AB 23 10YR3/2 ] SICL| 28 o 2 F Pr Argllans Fr | <1 | VW G
2 VF/F | Abk
BtA 49 10YR3/2 | SiCL| 32 o 2 M Pr Argllans Fr [ <t{ VF A
2 MF | Abk
Bk1 83 10YR 4B | SICL| 27 o 2 CM|{| Pr Argillans Fr {<1|VF] & Caf<ti M D
2 MF | Pr
Bk2 83+ | 10YR4/6) SIL | 24 o 2 CM| Pr Angillans Fr <1 VF] § Ca | <1} VF
2 MF | Pr
PROFILE: 7038-212 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: __ Corn-wheat-fafiow rotation
Fine, smectc, mesic Aridic Argiustol! PARENT MATERIAL: __Calcatious looss
EPIPEDON: Mollic COUNTY: Tems County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: jlic LOCATION: __Panhandie Research and Extention Center, Goodwell, Okiahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL £/8/2002 CORE LENGTH {em): 105
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {cm):
Jarie Pation
Horzem Lowed e tix color Finid Texture Structurs. Caatings. Con Foots. Ef __C:mn I Boundary
dapth {om) {maist) Ciaxa % Clay | % CF Cotor Amount Sie Grads Size Shage Type Amount} Sze Typs Armt Size Dt
Ap ] 10YR3/2§ SIL | 26 0 2 M | sbk Fr } <t | VF o]
2 F | Sbk
ABt 35 10YR3/2 | SIC | 4t 0 1 M Pr Argilians F <l | VF A
1 MF | Pr
Bk 56 10YR 43| SICL| 30 0 2 M Pr Arglilans Fr | <1 | VF ] VS | Ca | «t M D
2 MF | Pr
Bk1 69 10YR 4/4 | SiCL} 27 [ 2 ME ] Pr Argilans Fr | <1} VF s Ca | <1 M D
2 F | Abk
Bk2 80 10YR4/4 1 SIL | 26 0 2 CM | Pr Argllians Fr | <t} VF] S Ca | <1 ]| VF G
2 MF | Pr
Bk3 80+ |7.5YR4/4] SIL | 26 o 2 CM| Pr Argifians Fr <1 VF] § Ca j «1{ VF
2 MF | Pr
PROFILE: 7038213 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfield Sift Loam VEGETATION: __ Corn-wheat-fallow rotation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: __Calcarious loess
EPIPEDON: Moilic COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Argilic LOCATION: __ Panhande Ressarch and Extention Center, Goodwet!, Oklahoma
DAYE SAMPLED: 10/2/2000 DATE DESCRIBEL /412002 CORE LENGTH (cm}: 120
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jamie Pation CORE DIAMETER {em):
Jamie Patton
Hoxzen Lowed Wharix eslor Flold Textur Sructurs Coatings Con Roots. Ef Boundary
depth {cm) {mowt) Clens | %Cay | %CF Cotor Amount Ste Grads. Sue | Shaps Type Amount]  Size Type | Am | st it
Ap 12 | 10YR3/22] SIL | 26 0 2 M | Sbk Fr | <1} VF A
2 F | Sbk
BtA 41 10YR3/2 | SiICL| 38 o 1 M Pr Argillans Fr | <1 | VF A
2 M/ | Abk
Bik 64 | 10YR4BSICL| 29 [} 2 M Pr Argllians Ft |<1|VF]| s Ca|<i|MF] D
2 M/F | Abk
Bkt 76 | 10YR4/4] SIL | 25 o 1 M Pr Argillans Fr [<t[VFjVvS] Caj<t|MF] D
1 F | Abk
Bk2 101 J10YR4/6 | SIL | 20 0 2 M Pr Argllians Fr { <1 ] VF} VS ] Ca|<t]|VF G
2 M | Abk
Bk3 | 101+ [ 7.5YR4/6} SIL | 23 0 2 M Pr Arglllans Fr | <t} VF| Sl ] Caj|<t]|VF
2 MF | Abk
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PROFILE: 7038-214 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richtield Silt Loam VEGETATION: . Com-wheat-failow rolation
Fine, smeoic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Molic COUNTY: Toxas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: _Argilic LOCATION: __ Panhandio Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 81412002 CORE LENGTH (em): 120
SAMPLED BY: _Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {em):
Jamis Patton
Horzon Lower M7 cotar Floid Teuture Struciare Coatioge Con Root 1Y ; Boundary
rpih fem) moint; Caas | %oy | weF Color Amourt | sie Brade Size | Stpe Type Amount] Sas Type | amt | sz it
Ap 10 10YR¥2 | SIL | 26 [ 2 M | Sbk Fr § <1 | VF o
2 FNVE! Gr
BlA 35 10YR 32| siCL| 36 [} 2 M Pr Fr | <1 | VF G
2 MF | Pr .
Bt 49 10YR3A18ICL] a1 [ 1 M Pr Fr } <1 ] VF A
1 MF | Pr
Bk1 65 10YR4/4 | SICL| 28 [ 2 M Pr Fr | <1 | VF s Caf«<t| M D
2 F | Abk
Bk2 ez 10YR4/4 ] SIL | 25 [} 2 CM | Pr Argilians Fr | <t { VF s Ca|<t|MF! D
2 MF { Pr
Bk3 B2+ | 10YR4/6| SIL § 23 0 2 M Pr Amgilans _ |} Fr f<tjVF] M Ca | <1 |FNF
2 F Pr
PROFILE: 7036-301 %SLOPE: _ <2%
MAPPED PROFILE CLASSIFICATION: Richtield Silt Loam VEGETATION: __Com-wheatfallow rolation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: __Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Argillic LOCATION: __Panhandie Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL £412002 CORE LENGTH (em): 114
SAMPLED BY: __Jason Parton DESCRIBED BY: _Jarnie Patton CORE DIAMETER {em):
Jamie Patton
Horaon Lzwer Matsia calor Field Texurs Radox Faatures Structure Tontings. Cen. Roots. & Boundary|
dopth fom) (onoist) Ciass | %Gy { %CF Calor Amewrt Stze Grade. Sia { Shepe Type Amcunt]  Sia Type | amt | Size Dist
Ap 11 10YRJ/2 | SICLY 36 [ 2 CM | Sbk Fr | <1 ] VF A
2 M | Sbk
AB 36 10YR 32 | SICL| 36 [} 1 M Pr Fr § <t | VF A
2 MF | Pr
BA | &3 J1ovRam[sicL| 33 | o 2 | M |sok] Amgilans | Fr <t Mm]cajaalvF] a
2 F | Sbk
Bk1 82 10YR4B| SIL | 26 [} 3 M Pr Argiians | Fr | <1 | VF ] VS| Ca| <1 |MF]| D
2 M/F | Sbk
Bk2 85 | 10YR4/4 | SiL | 20 2] 2 M Pr Argllians Fr <11 VFf VS]] Caj<t]VF G
2 F | Abk :
Bk3 a5+ |7.5YR4/6] SIL | 20 [ 2 M Pr Argtiians Fr f<t|{VF] M Ca | <t | VF
3 £ | Abk
PROFILE: 7038-302 RSLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richtield Silt Loam VEGETATION: _ Gorn-wheat-fallow retation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: _ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County. Oklahoms
SUBSURFACE HORZONS/FEATURES: Augilic LOCATION: _ Panhandie Research and Extention Center, Goodwsil, Oklshoma
DATE SAMPLED: 301212000 DATE DESCRIBEL £4/2002 CORE LENGTH (em}: 120
SAMPLED BY: __Jsson Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {em):
Jamie Pation
Horzon Lowet Matrix color ___EQM Tezture Redox Faaturas Structurs Conlngs. Con Boots. EH C Boundary;
dapih fem) {mois)) Cass | wowy | woF Cotor Amount Saze Grade sze | Shape Typs Amourt]  Sas Type | ami | sae Dt
Ap 13 | 10YR 32| SiCL | 32 [} 2 M | Abk Fr f <t | VF A
2 F Abk
AB 34 10YR 32 | SiCL| 33 [} 2 M _| Abk Fr | <1 | VF A
2 F ] Abk
BAA 56 | 10YR3/3|SICL| 39 0 2 M Pr Arglllans Fr {«t|VF] sl | Caf<t]VF o]
2 MF | Abk
Bk1 75 | 1OYRIM4]SICL| 28 [ 2 M Pr Amgilans | Fr <1} VFJ VS| Caj<1|{ M o
2 MWF { Pr
Bk2 108 | 10YR4/4 | SIL | 26 2] 2 M Pr Argilans | Fr | <1 | VF S Ca | <t | VF G
2 MWFE | Pr
Bkd ) 108+ |7.5YR4/6| SIL | 21 [} 2 CM | Pr Argiltans Fr | <t ] VF s Ca | <t | VF
2 MF { Pr

107



PROFILE: 703B-303 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richlield Silt Loam VEGETATION: _Corn-wheat-faliow rotation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: _ Calcariaus loess
EPIPEDON: Mallic COUNTY: Toxas County, Okdahoma
SUBSURFACE HORIZONS/FEATURES: Argllic LOCATION: Panhande Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL 8472002 CORE LENGTH {em): 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {cm):
Jamie Pation
Horzon | Lowse Mairx cator Fald Tosure Bagox Featores Stgeturs Goatiogs Son Roote en Ceneantrations Boundary
apih fem) smoi) Cias | %ciy | wer | cwx | amoust | sue Guas | sze | shape Trpe amours] sie Type | amt | sue | om
Ap 17 J10YR32| Sl | 25 | © 2 MF | Gr Fr | <t j VF D
2 |FNF| Gr
BtA 4 { 10YR32|SiCL|{ 32 | © 2 M | Pr Argliians Fr | <1 | VF A
2 MF | Abk
Bt 50 | 10YR4B}SICL) 36 | © 2 M Pr Argitans } Fr } <1 | VF D
2 F | Abk
Bk1 70 | 1OYR4B|SICL) 28 | © 2 CMisbikl Amiians | Fr f<t|VF] M | Ca} <1 |FNF} D
2 MF | Sbk
Bk2 81 | 10YR4/4} SIL |1 24 j © 3 M | Pr Arglians Fr [<1{VF] S jCal«<t{VF{ G
2 MF | Abk
Bk3 | 107 J 10YR4/M4| SiL | 24 | © 3 M | Pr Argillans Fr [ <t|VFIVS|Ca|<1]VF] G
3 MF | Abk
Bk4 | 107+ J10YR4B| SIL | 22 | © 3 M | Pr Argilians Fr | <ifVvF}l MY Cal«<«|VF
3 MIF | Abk
PROFILE: 7038-304 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richlield Silt Loam VEGETATION: Corn-viheat-faliow rotation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Qidahoma
SUBSURFACE HORIZONS/FEATURES: Asgillic LOCATION: _Panhandle Research and Extention Center, Goodwell, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL £/4/2002 CORE LENGTH {em}: 120
SAMPLED BY;  Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER (em}:
Jamie Patton
Moszon § Lot Matis color Fud Tomure Radot Fsatures Fructare Coutings Con Foew B Cancantretions Boundary
dwth em ] (oot cioas | %0y | %or | caor f aneon | s aege | soe | shepe Type Amourt] sze e | am | see | o
Ap ] 10YR¥2]sSiCL{ 30 | © 3 M _| Abk | Argllans Fr 1| VF D
3 F ]| Abk
AB 33 | 10YR3I2|SICL| 32 | © 2 M_| Abk § Amllans Fr | <t | VF A
2 F | Abk
BA 40 | 10YRIB|SICL| 28 | © 2 F_lsbk] Argilans Fr } <1 | VF D
2 F | Sbk
Bwi 58 ] 10YR43]SICL} 28 | © 2 MF | Abk | _Argilans Fr { <1 ] VF] Vs G
2 F | Abk
Bw2 | 81 J10YR4/M4| SIL | 25 | © 2 c Pr Arglians Fr J<tjVFjVvs|cCaj<t{VF] G
2 MF | Pr
Bw3 | 100 | 10YR4/4{ SIL | 22 { © 2 M. 1 Pr Argllians Fr ] <1|VF] & G
2 F Pr
CB | 100+ {7.5YR4/4} SiL | 23 | © 3 M _§ Sbk Argillans Fr ] <1]VF}l s
2 M/F | Sbk
PROFILE: 7036-305 % SLOPE: <2%
MAPPED PROFILE CLASSIFICATION: Richfield Silt Loam VEGETATION: Com-wheat-fallow rotation
Fine, smectic, mesic Aridic Argiustall PARENT MATERIAL: _ Calcarious loess
EPPEDON: Mallic COUNTY: Texas County, Okiahoma
SUBSURFACE HORIZONS/FEATURES: Agilic LOCATION: Panhandie Research and Extention Center, Goodweil, Oklahoma.
DATE SAMPLED: JO¥2/2000 DATE DESCRIBEL /472002 CORE LENGTH (om}: 120
SAMPLED BY: _ Jason Parton DESCRIBED BY: _Jamie Patton CORE DIAMETER {em):
Jamie Patton
Horton | tows | barrn ol Fnid Toture Sdox Features Sructare Coatingy GCon Roots &n Boundary
opih om) | tmomy s | wouy | wor | con | Ameunt | sae Orede | sz | snepe Type neveuns) Sze Type | A | see | 0w
Ap 10 | 10YRA2]{ SiL | 26 | © 2 M ] Sbk Fr { <t | VF D
2 F | Sbk
BtAt | 26 j10YR32{siCL| 35 | © 2 M Pr Fr | <1} VF D
2 F Pr
BtA2 § 43 |10YR3/2}SICL| 33 | © 2 M | Pr Argillans Fr | <1} VF A
2 F Pr
Bik 62 {10YR32]sSiCLt 32 | © 2 M | Pr Amglians } Fr f<t|VF] M ] Cal<t|MF}| D
2 M/F { Abk
Bkl 79 J1oOYR4R ] SIL [ 25 | © 2 M | Pr Argliians Fr |<t]VF] S JCaf|<t|MF] D
2 MF | Abk
Bk2 98 |10YR5/4) SIL | 21 4] 2 M Pr Argillans Fr <1 |VF] S JCa]<tiVF] G
2 M/F | Abk
Bk3 | 98+ [7.5YR46| SIL | 19 | © 2 CM | fr Argillans Fr {<t|VF] M | Ca <] VF
2 MF | Pr
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PROFILE: 703B-306 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfietd Silt Loam VEGETATION: - _Com-wheattallow rotation
Fine, smectic, mesic Aridic Argiustoll PARENT MATERIAL: __ Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Oklahoma
SUBSURFACE HORIZONS/FEATURES: Asgilic LOCATION: __ Panhande Ressarch and Extention Center, Goodwell, Okiahoma
DATE SAMPLED: 30/2/2000 DATE DESCRIBEL 11/142001 CORE LENGTH {em): 122
SAMPLED BY: _Jason Parton DESGRIBED BY: _Jamie Patton CORE DIAMETER {em}:
Jamio Patton
Harzon Lewar Mayiz color Fiald Torture Structure. Costings Can Roats. & Boundary’
dopth {cm) {mont} Claxs % Clay | %CF Calor Amaunt Szs Qrade Sizs Shaps. Type Amount| Sze Typs Amt Sze. Dim
Ap 1 10YR3/2 {SICL| 30 1] 3 M | Abk Fr ] <1} VF A
3 F Abk
BA1 a3 10YR 33 |SiCL| 32 0 2 M Pr Argillans Fr | <t | VF D
2 F Pr
BtA 42 10YR3/3 ] SICL] 35 [+] 2 M Pr. Arglilans Fr } <t | VF A
2 F Pr
BrA 50 JOYRIB{SICL| 3D [} 2 F Pr Argllans | Fr | <t VF| M Ca | <t {FWF} D
2 F { Abk
Bk1 57 10YR43 | SICL{ 30 0 2 M I Sbk] Amgillans | Fr | <1 | VF VS| Ca}<t] VF A
2 F Sbk
Bz | 70 }1ovRsm]scL| 29 | o 2 | MF|abk] Amilans | Fr [<i|VvFjvs]cal«]vF] D
2 F | Abk
BkC | 82 |1ovRam|sicL| 27 | o 3 I MIPr] Amlians | Fr J<tjvFlvs]cafj<t]v] a
3 F Pr
cB1 o5 10YR4/4] L 25 ) 3 CM ] Pr Argillans Fr f<1|VF] 8§ G
3 MF { Pr
cBz | 95+ | 10YR4//] L 25 [} 3 CM | Pr Argllians Fr f<tiVF] s
3 MF | Pr
PROFILE: 7038-307 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfieid Sl Loam VEGETATION: __ Com-wheat-fallow rotation
Fine, smectis, mesic Aridic Argiustoll PARENT MATERIAL: __Calcarious loess
EPIPEDON: Mollic COUNTY: Texas County, Olahoma
SUBSURFACE HORIZONS/FEATURES: Asgilic LOCATION: __Panhandle. Research and Extention Center, Goodwall, Oklahoma
DATE SAMPLED: 10/2/2000 DATE DESCRIBEL @3/2002 CORE LENGTH (om}: 120
SAMPLED BY: _ Jason Parlon DESCRIBED BY: _Jamie Patton CORE DIAMETER (cm):
Jamie Pation
Horgon Lower Mwtriz colos Finld Texiure Structurs. Coatings Con. Roats En Concantrations Boundsry)
depih {am) {moat) Claas %Gy | XCF Color Amoinl Sze Grads. Size Shape Typs Amount| - Sae Type Amt Size Owt
Ap 19 | 10YR32|SICL| 30 [} 2 M | Sbk Fr ] <t ] VF D
2 F | Sbk
Bta1 41 10YR3/2 | SICL| 35 [} 2 M _| Sbk ] Arglians Fr | <t | VF A
2 M | Sbk
Btk 56 10YR33 | SICL{ 35 [} 2 M Pr Arglllans Fr | <1 | VF|SM] Ca | <1 |MF] A
2 M | Abk
Bk1 n 10YR4/4 | SIL | 22 0 2 M Pr Arglilans Fr |<t|VF]VS}Ca]<tIMF} D
3 M/F | Sbk
Bk2 102 | 10YR4/4 | SIL | 21 [} 2 M_| Abk } Argilans Fr |<1|VFI M Ca | <1 { VF G
2 MF | Abk
Bk3 }J 102+ | tOYR4/6} SIL | 18 [} 2 M _| Abk | Argillans Fr |<t|{VF] M ] Ca]<t]|VF
2 MF § Abk
PROFILE: 703B-308 %SLOPE:  <2%
MAPPED PROFILE CLASSIFICATION: Richfieid Silt Loam VEGETATION: __Com-wheat-faliow rotation
Fine, smectic, mesic Aridic Argiustoll PARENY MATERIAL:  Calcarious {oess.
EPIPEDON: Mollic COUNTY: Texns County, Okiahoma
SUBSURFACE HORIZONSFEATURES: Argilic LOCATION: __ Panhandie Research and Extention Center, Goodwell, Okfahoma
DATE SAMPLED: 104242000 DATE DESCRIBEL 1/5/2001 CORE LENGTH {em): 108
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PROFILE: 703B-309
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Appendix 1-9. Water infiltration results for Experiments 701 and 703B
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Average 10, 20 and 30-minute water infiltration rates by N-source and rate for

Experiment 701.
N-Source Rate Average Infiltration Rate
10 minute 20 minute 30 minute
kg N ha™ mL minute
Swine
168 168ab 222abc 68a
504 66a 79c 114a
Beef
168 205ab 99bc 45a
504 281b 333abc 288b
AA .
168 177ab 207abc 129a
504 184ab 177bc 116a
Control
0 132ab 83c 57a

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.

Average 10, 20, and 30 minute infiltration rates by N-source and rate for Experiment

703B.
N-Source Rate Average Infiltration Rates
10 minute 20 minute 30 minute
mL minute™

Sprinkle .

0.5x 103a 97ab 56a

1x 159a 124ab 82a

2x 111a 73ab 33a
Surface v

0.5x 283a 206a 221b

1x 124a 58ab 41a

2x 147a 53b 35a
AA

1x 123a 130ab 91a

2x 99a 80ab 77a
Control

0 98a 72ab 75a
Tillage

0 50a 59b 36a

1 Within each property, values displaying the same letter are not significantly different (p-value < 0.05) as determined by
analysis of variance.
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Regression coefficients for 10-minute infiltration rates in Experiment 701

Predictor Variable Beta p-value
Intercept 230.51421
Depth of mollic color 4.24264 0.0279
Surface bulk density -318.74823 0.0497
Surface organic carbon 0.15354 0.0359

Regression coefficients for 20-minute infiltration rates in Experiment 701

Predictor Variable Beta p-value
Intercept -507.67141
Water stable aggregates -3.19373 0.0586
Clay 16.85113 0.0427
Surface organic carbon 0.31997 0.0004

Regression coefficient for 30-minute infiltration rates in Experiment 701

Predictor Variable Beta p-value
Intercept -141.07487
Surface organic carbon 0.24091 0.0006
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Regression coefficients for 10-minute infiltration rates in Experiment 703B

Predictor Variable Beta p-value
Intercept -275.96814
Depth to argillans -4.39162 0.0323
Sand 33.52239 0.0128

Regression coefficients for 20-minute infiltration rates in Experiment 703B

Predictor Variable Beta p-value
intercept -53.41070
Depth of mollic color -2.44312 00487
Sand 17.77340 0.0370

continuous forage management systems

Average infiltration rates for swine effluent treatments under conventional and

Experiment Rate Infiltration Rates
10 minute 20 minute 30 minute
(e T 1T T —— mL minute --eeeeieeoeee
701
. 168 168 222 68
gg?rt"“““s 504 66 79 114
0 132 83 57
703B 0.5x sprinkle 103 97 56
2x sprinkle 111 73 33
No-till Corn- 0.5 x surface 283 206 221
Wheat-Fallow 2x surface 147 53 35
0 98 72 75
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Regression coefficient for 10-minute infiltration rate in swine effluent amended plots

across experiments

Predictor Variable Beta p-value
Intercept 271.76283
Depth to argillans -6.37477 0.0157
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CHAPTERII

A Mixed Methods Evaluation of the Computer Applet Soil Temperature Changes

with Depth and Time as an Undergraduate Teaching Tool
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EXECUTIVE SUMMARY

Little is known about the effectiveness of web-based learning techniques in
introductory soil science courses or the ability of web-based software to teach
undergraduates about abstract ideas and concepts behind soil physical phenomenon.
To overcome this gap in knowledge, this research used a mixed methods approach to
evaluate the effectiveness of the web-based computer applet Soil Temperature Changes
with Depth and Time to: (1) quantify the effects of the computer applet on student
acquisition, comprehension and retention of course materials related to soil temperature
as compared to the control, (2) document student perceptions of the‘ assigned soil
temperature learning materials and (3) determine the perceived effect on student
knowledge. A nonrandomized control group, pretest-posttest design was used to
quantify changes in student knowledge and comprehension after the completion of a soil
temperature laboratory using either an applet (treatment) or published figures (control)
during two semesters of sophomore-level soil science course (spring and fall 2002).
During the spring semester, the treatment (applet) group scored significantly higher on
the posttest than the control (figures). However in the fall, scores were not significantly
different. Nevertheless, during both semesters students who used the applet more
strongly agreed to liking their instructional method and to use more of their instructional
method in class. This suggests the soil temperature applet is potentially as good or
better than traditional teaching methods in promoting undergraduates’ understanding of
soil temperature phenomenon when used in an introductory soil science course at a

large, mid-western land-grant university.
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INTRODUCTION

Providing students with needed information and teaching them to apply that
information to real-world problems is becoming increasingly difficult for today’s
educators, as mounting time, monetary, and personnel constraints limit available
teaching resources. In the past decade, faculty student contact hours have increased
while education budgets have decreased (AAUP, 2000). Currently, it is not uncommon in
large universities for introductory courses with enroliments greater than 100 to be taught
by one instructor. To facilitate teaching large numbers of students, many courses are
| faught using a traditional, professor-centered, lecture format. However, research has
shown that lecture-based pedagogy often leads to poor student attendance, a lack of
motivation, and poor exam performance (Riffell and Sibley, 2003). To overcome these
monetary, time, and educational limitations, educators are turning to technology as a
means to supplement and/or replace traditional teaching methods (Riffell and Sibley,
2003). |

The effect of computer-assisted instruction (CAl) on student achievement as
compared to traditional instruction methods is highly variable. It has been found that CAl
via the web helps students learn by allowing them to work at their own'pace (O’Connell,
2001) and convenience (King and Hildreth, 2001), improves attention and focus, and
comprehension of course materials and concepts (Riffell and Sibley, 2003).

Carver et al. (1991) found that students who used CAl to learn microbiology and
antimicrobial agents scored significantly higher on an initial posttest and a posttest given
six months post-course than those students who did not use CAIl. The authors
contributed improved student scores to CAl’s computer/user interaction, self-paced

lessons, generated graphics, and self-assessment quizzes.
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Similarly, Abbott (1993) found that the use of computer-based assignments in an
undergraduate finance course helped students grasp conceptual theories by allowing for
experimentation, viewing of instantaneous effects of variable alterations, and evaluation
of concepts in broader, more integrated terms by overcoming difficulties with equations.

In contrast, Livergood’s (1994) study of computer-based multimedia systems in
undergraduate education found the addition of computer-based learning did not improve
test scores. Similarly, Janda (1992) found that students taught by traditional methods in
an undergraduate political science course scored higher on the final examination than
the students instructed via multimedia- or computer-enhanced methods. However,
students taught by all three methods reported significant increases in personal
knowledge of cdurse materials.

Additionally, Brown (1996) reported students in an engineering workéhop
perceived computer-based delivery as more interesting, effective, and efficient than
lecture-based delivery, but significantly less useful than more traditional methods such
as tutor and student-based activities.

Educational research pertaining to undergraduate soil science instruction is
lacking, and so, little is known about the effectiveness of using CAl techniques in
intfroductory soil science courses or the ability of web-based software to teach students
about complicated and abstract concepts of soil physical phenomenon. Therefore, this
research used a mixed method approach to evaluate the effectiveness of a web-based
computer applet, Soil Temperature Changes with Depth and Time, to enhance
introductory soil science students’ understanding of soil temperature phenomenon as
compared to a traditional teaching method.

The objectives of this study were to: (1) quantify the effects of the computer
applet, Soil Temperature Changes with Depth and Time, on student acquisition,

comprehension, and retention of soil temperature course materials as compared to more
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traditional methods, (2) document student perceptions of assigned soil temperature
learning materials and (3) determine the perceived effect on student knowledge.

Unlike previous CAl research, which often targeted semester-long, multi-topic,
and/or multi-program educational interventions, this research focused on documenting
and comparing the ability of a single computer applet and set of published figures to
enhance undergraduate students’ understanding of the fundamentals of soil temperature
phenomenon over one, 2-hour laboratory period. The specificity of the time frame and
educational materials evaluated, as well as the soil science focus of this research make

it unique in-the agri-science research realm.
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MATERIALS AND METHODS

Context
The applet was evaluated during the 2002 spring and fall semesters utilizing
students enrolled in a sophomore-level, introductory soil science course, during the

targeted semesters.

Course Description
The course was a 4-credit, sophomore-level, introductory soil science course
offered through the Department of Plant and Soil Sciences. Students enrolled in the

course attended three, 50-minute lectures, and an assigned two-hour lab each week.

Importance of Soil Temperature in Undergraduate Instruction

Understanding soil temperature variation within the soil profile is key to
understanding many soil properties, as soil temperature affects the rate of both
biological and chemical processes. Fluctuations in soil temperature have direct
implications on our daily lives, not only in agriculture (i.e. influencing planting dates and
fertilizer and pesticide applications), but also in everyday activities (i.e. determining
depth of foundation placement for homes and geothermal heating and cooling).
Therefore, it is important that introductory soil science students gain a basic
understanding of soil temperature variations with depth and time.

Typically, annual fluctuations of average soil temperature with depth are
described using sinusodial functions similar to those outlined by Hillel (1982), Marshall
and Holmes (1988), and Wu and Nofziger (1999). However, these mathematical

functions are often too difficult and too abstract for use in introductory soil science
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courses. Prior to the applet, interactive educational tools have not been available for use

in teaching complex and important soil phenomenon such as soil temperature fluxes.

Overview of Coinputer Applet

The computer applet, Soil Temperature Changes with Depth and Time, was
developed by Drs. David Nofziger and Jinquan Wu to model average soil temperature
changes with soil depth by day. The applet allows students to view and compare
average soil temperatures with depth at different air temperatures and soil thermal
properties (Figure 2-1). The applet is written in Java Script, executed in Java WebStart,
land is available to the public via the Internet at
http://soilphysics.okstate.edu/toolkit/index.html .

The applet contains four variables: minimum air temperature (°C), maximum air
temperature (°C), soil diffusivity (m? day™'), and time lag (day). Variables are altered
using the keyboard or scroll arrows. Soil temperatures are displayed in two graphs: one
depicting soil temperature at a chosen depth, (time on the X-axis, soil temperature on
the Y-axis) and soil temperature at a chosen time, (soil temperature on the X-axis, soil

profile depth on the Y-axis).
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Figure 2-1. Example of soil applet window where data has been retained for comparison

of temperature at different depths and months

Research Design

A nonrandomized treatment-control group, pretest-posttest design was used to
evaluate the applet's effect on student learning. This design is the most widely used
quasi-experimental design in educational research (Ary et al., 2002), as classes cannot
be reorganized to achieve randomization.

Students were assigned to treatment and control groups based upon laboratory
sections. Both semester laboratory sections one, six, and seven comprised the control
group (figures) and laboratory sections two, three, four, and five comprised the treatment

group (applet). Educational materials and corresponding laboratory exercises were
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administered during the laboratory portion of the course and the pretest and posttests
were administered during the lecture portion.

A 10-question, multiple-choice pretest was given to all students during the fourth
week of the 2002 spring semester and first week of the 2002 fall semester.
Approximately eight weeks into both semesters, students completed a soil temperature
laboratory exercise using either the applet (treatment) or static soil temperature figures
by Fluker (1958) and Brady and Weil (2002) (control). All laboratory sections were taught
by the researcher to reduce instructional variability. The first posttest was administered
the Friday immediately following completion of the soil temperature laboratory exercise
énd the second posttest was completed during the last week of class. Both posttests
contained questions identical to the pretest. All pretests, posttests, and laboratory
exercises were retained by the researcher and not returned to the students.

In addition to the first posttest, students completed a 13-question Likert-type
survey with open-ended questions about their satisfaction with the instructional medium

used (applet or figures).

Data Analyses
Pretest, posttest, and survey data were analyzed using a split-piot design in SAS
via PROC MIXED (SAS Institute, 2002). Backward-stepwise regression was performed
to determine correlation between student demographics, perceptions, and achievement
and research test scores using PROC REG (SELECTION = BACKWARD) in SAS.
Analysis of write-in data included the identification of themes which were

calculated by frequency statistics.
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RESULTS AND DISCUSSION

Of the 110 and 108 students enrolled in the course during the 2002 spring and
fall semesters, 105 (95%) and 98 (91%) signed human subjects consent forms,
respectively. Only subjects who completed the laboratory exercise and at least two tests
were included in the study. Therefore, 89 of the 105 (85%) spring respondents and 88 of

the 98 (90%) fall respondents provided enough data to be included in the study.

Demographics
Overall, sfudy participants were approximately 22 years.in age, 43% female,
classified as juniors or seniors, and enrolled in an area of study within the college of
agriculture. Student demographics for the targeted two semesters were typical for
students previously enrolled in the course and student composition was similar to other

introductory soil science courses nationwide.

Pre- and Posttest Scores

Test scores for spring and fall showed a significant improvement in test scores
from pretest to posttest one for both educational materials (Table 2-1).

Spring students who used the applet (SpAPP) realized a 150% increase (4
points) in test scores from pre- to posttest, while students who used figures (SpFIG)
realized a 104% (2 points) gain. In the fall, increases in test scores were not as dramatic
as in the spring, with students using the applets (FaAPP) realizing a gain of 25% (1
point) pre to posttest and students who used figures (FaFIG) realizing a 57% (2 points)

gain.
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Table 2-1. Comparison of spring pre- and posttest scores within educational materials

Pretest Posttest One p-value
n Score StdError n Score Std Error
Spring
48 2.7 0.3 50 6.7 0.3 <0.0001
39 2.8 0.3 39 5.7 0.3 <0.0001
p-value 0.7177 p-value 0.0097
Fall
47 4.0 0.2 40 5.0 0.2 0.0003
39 3.6 0.2 33 5.6 0.3 <0.0001
p-value 0.2345 p-value 0.0580

Reasons behind the distinct differences in the knowledge improvement between
spring and fall semesters for both educational materials are unclear. One couid
hypothesize that lower percentages of knowledge gain were possibly due to fall
students’ increased background knowledge of soil temperature measured by higher
pretest scores, as students with a greater understanding of the materials prior to
instruction could not realizevas large of improvement in scores as those who scored
lower on the pretest due to a ceiling effect imposed by the limited number of questions
on the testing instrument. However, even though fall students’ posttest scores were
significantly higher than spring students’, the fall students failed to achieve as high of
posttest one scores as the previous semester. This suggests the.ceiling effect did not
significantly impair student achievement. Alternatively, the depressed improvement in fall
scores from pre- to posttest was thought to be due to differences in student educational
and motivational qualities, as the primary variable different between the two semesters

was the students themselves.
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SpAPP posttest one scores were significantly greater than SpFIG (Table 2-1).
These higher scores are possibly attributable to the interactive, visual nature of the
applet. In their posttest surveys, SpAPP students commented their ability to visualize the
data with the applet and their gratification of instantly seeing changes in the graphs

when inputs were altered. Specific comments included (Student ID, Survey Question):

The fact that you could see and compare the changes on the actual graphs made
it much easier to understand. (78, Q14)

The graphs help to put concepts into visual interpretations. (43, Q14)

There was no significant difference between the posttest one scores between
FaAPP and FaFIG groups, suggesting that for' these students the educational materials
are equally suited for the instruction of soil temperature phenomenon.

Conflicting results between improvements in test scores between semesters was
not surprising, as each semester the sample population consisted of different students
with different learning styles and educational motivations, preferences, and abilities. This
tremendous diversity in and among students was likely to result in large variability in test
scores from semester to semester even when other research variables were held
constant. In addition, non-randomized group assignment may have played a role in
differing improvements between semesters, as internal validity may have been
compromised due to differential selection.

During the spring, student scores did not change significantly from posttest one
to posttest two for SpAPP or SpFIG (Table 2-2), suggesting that both teaching materials

promoted student retention of soil temperature information.

128



Table 2-2. Comparison of spring posttest one and two scores by treatment

Posttest One Posttest Two p-value
n Score StdError n  Score Std Error
Spring _
Applet 46 6.7 0.3 50 6.2 0.3 0.0968
Figures 38 5.7 0.3 39 54 0.3 0.3665
p-value 0.0409
Fall
Applet 40 5.0 0.2 49 5.5 0.2 0.0416
Figures 33 5.6 0.3 39 5.6 0.2 0.9614
| p-value 0.7016

FaAPP students realized a significant increase in test scores from posttest one to
posttest two (Table 2-3). Reasons for the increase in scores is uncertain, as soil
temperature course materials were not revisited within the course after posttest one and
the increase was not observed in FaFIG student scores. It was possible that FaAPP
students revisited course materials prior to posttest two, but this was highly unlikely due
to the large time gap (approximately 8 weeks) between tests.

Similar to posttest one, SpAPP students scored significantly higher on posttest
two than SpFIG students (Table 2-2). However there was no significant difference in
scores between the FaAPP and FaFIG students on posttest two, even with FaAPP
students increase in scores on posttest two.

Backward-stepwise regression of 2002 spring data showed the combination of
educational material, pretest score, and attitudes towards the complexity of the
educational material and perceived enhancement of understanding (survey questions 1,
7, and 11) were the best predictor of student achievement on posttest one (p-value

<0.0001, R? = 0.3565), suggesting these factors were most influential on student
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success with soil temperature course materials (Table 2-3). Gender, year in school, time
used to complete the laboratory exercise, laboratory exercise score, and survey
questions 2, 3, 4, 5, 6, 8, 9, 10, 12, and 13 in combination with the other variables had

little bearing on posttest one scores.

Table 2-3. Regression coefficients for spring posttest one scores.

Parameter Beta p-value
Intercept 2.91877

Educational Material

(Applet = 0, Figures = 1) 0.89903 ' 0.0061
Pretest Score 0.24557 0.0216
Survey Question 1 -0.78206 0.0064
Survey Question 7 0.36973 0.0228

Survey Question 11 0.60162 0.0027

Posttest one scores were positively correlated, with educational material utilized
(applet or figures) pretest achievement and students’ aggreeance with the statements: I
could have completed the laboratory exercisern my own” (survey question 7) and
“applet (figures) are too complex to use in an introductory soil science course” (survey
question 11). Spring posttest one scores were negatively correlated with the statement:
“the exercise enhanced my understanding of soil temperature phenomenon” (survey
question 1).

The negative correlation between survey question 1 and posttest one scores
suggests that student opinions of the teaéhing effectiveness of employed instructional
materials were inversely related to actual test scores, meaning students who did not
believe the instructional material enhanced their understanding of the course concepts

scored better on posttest one and visa versa. This implies that student perceptions of a
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material’s instructional effectiveness are not reflective of the actual effectiveness of that
material to improve learning.

Due to the contradictory nature of posttest results from 2002 spring and fall
semesters, no definitive statements can be made as to which instructional materials best
promote student learning. However, one might expect over the long-term, that the
utilization of the applet to complete laboratory assignments will provide students with a
comparable or even enhanced understanding of targeted soil temperature phenomenon,
particularly if the students and instructor are interested and enjoy using technology in the

classroom.
Selected Likert-Type Survey Scores
Both semesters, students who used the applet and figures agreed that the

educational materials enhanced their understanding of soil temperature (Table 2-4).

Table 2-4. Spring survey responses pertaining to understanding/learning by treatment

#1 Applet/Figures Enhanced Understanding

Response in percent

n Strongly Disagree  Neutral  Agree Strongly
Disagree Agree

Spring
Applet 46 0 0 14 57* 29
Figures 38 0 0 8 64* 28

Fall
Applet 38 3 0 3 55* 39
Figures 32 0 0 6 75" 19

* Indicates median response

131



SpAPP and FaAPP students who used the applet more strongly agreed with
liking the educational material they used than SpFIG and FaFIG students (Table 2-5). In
addition, SpAPP and FaAPP students more strongly agreed they would like to use more

of their educational material in class (Table 2-6).

Table 2-5. Survey responses pertaining to satisfaction by treatment

#4 Liked using the applet/figures

Response in percent

n Strongly Disagree  Neutral  Agree Strongly
Disagree l Agree
Spring
Applet 46 0 -0 6 62* 32
Figures 38 0 21 15 53* B B
Fall
Applet 38 0 5 0 32 63"
Figures 31 0 10 29 51* 10

¢ Indicates median response

Table 2-6. Survey responses pertaining to use of materials by treatment

#12 Would like to use more applets/figures

Response in percent

Strongly . , Strongly
Disaqree Disagree  Neutral  Agree Aaree
Spring
Applet 46 0 0 24 48* 28
Figures 38 3 18 54* 18 7
Fall
Applet 37 0 5 14 54* 27
Figures 32 0 25 44* 19 13

‘s~ Indicates median response
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SpAPP students cited the applet’s ease of use (36%), visual nature (19%), and
ability to enhance understanding of soil temperature phenomenon (17%), as to what

they “liked the most about using the applet” (Table 2-7). Specific comments included:

It allowed me to see comparisons of different temps at different depths, and that
made understanding easier. (23, Q14)

| could use it to test my own theories. | could play and test different
characteristics. (89, Q14)
SpFIG students were appreciative of the figures’ visual nature (30%), but were
less likely than the SpAPP students to cite the material’s ease of use (16%) or enhanced
understanding of soil temperature phenomenon (13%) (Table 2-7). SpFIG students cited

the following as specific points they liked:

| learned easily because of visual aid of figures offers easy comparison and
understanding. (27, Q14)

They were easy to follow. It was all right in front of you so you could follow it. (38,
Q14)

Something to look at. | like visuals. (82, Q14)

Fall student comments were similar to those in the spring. Again, FaAPP

students praised its ease of use (46%) and visual nature (33%) (Table 2-7).

It was different and provided interaction and visual. (105, Q14)
It was easier to see changes and I'm a more visual learner. (162, Q14)

It was easy to use and presented the information in a format that was easy to
understand. (191, Q14)
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Table 2-7. Student responses to “What did you like most about using the

applet/figures...?” grouped by category

e e Towed Fedoel oner ot
' Spring
Applet 47. 17 (36%) 8 (17%) 9 (19%) 3(7%) 9 (19%) 1(2%)
Figures 37 6 (16%) 5(13%) 11 (30%) 1 (3%) 13 (35%) 1 (3%)
Fall
Applet 37 17 (46%) 0 (0%) 12 (33%) 6 (16%) 2 (5%) 0 (0%)
Figures 27 10(37%) 5 (18.5%) 7 (26%) 0 (0%) | 5(18.5%) 0(0%)

FaFIG students seemed very satisfied with the figures, as they commented on
their ease of use (37%), visual nature (26%) and ability to enhance understanding

(18.5%) (Table 2-7).

It was understandable because there was something to go back to, to look at and
understand. (166, Q14)

| am a visual learner. The graphs help me visualize concepts. (167, Q14)

| think figures allow us to understand what we are being told. (194, Q14)

During both semesters, students who used the applet more strongly agreed to
the materials’ ease of use than those who had used the figures (Table 2-8). However,
both the applet and figures groups overwhelming believed the educational materials
were simple to use.

In addition, both semesters a majority of the students disagreed that the
educational materials were too complex for use in an introductory soil science course

(Table 2-9).
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Table 2-8. Survey responses pertaining to ease of use by treatment

#2 Applet/Figures were easy to use

Response in percent

n Strongly Disagree  Neutrai  Agree Strongly
Disagree Agree

Spring |

Applet 46 0 0 8 46* 46

Figures 38 0 10 15 57* 18
Fall

Applet 40 0 0 0 53* 47

Figures 33 0 4 4 84* 8

¢ Indicates median response

Table 2-9. Survey responses pertaining to complexity of educational materials by

treatment

#11 Applet/Figures too complex for introductory soil science

Response in percent

n Strongly Disagree  Neutral = Agree Strongly
Disagree Agree
Spring
Applet 46 26 52* 14 6
Figures 38 18 54* 20 5
Fall
Applet 40 24 57* 6
Figures 33 15 59* 22 0

* Indicates median response
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CONCLUSIONS

Resuits of this study indicated the applet provided students with a comparable or
enhanced understanding of targeted soil temperature phenomenon as compared to
more traditional teaching materials. SpAPP students scored significantly higher on the
posttests when compared to SpFIG students. These results are similar to those of
Carver et al. (1991) who found that microbiology students who used CAI scored
significantly higher on an initial posttest and a posttest given six months later than those
students who did not.

However, FaAPP student scores were not significantly different than FaFIG
students. These results were similar to Livergobd (1994) and Janda (1992) who found
that computer-based undergraduéte course materials did not improve test séores over
more traditional methods. Further exploration of student motivation, past educational
expetrience, technological experience, and perceptions of the course is needed to more
fully explain the differences in student achievement between semesters.

Nevertheless, during both semesters the students who completed the laboratory
exercise using the applet more strongly agreed with liking the educational materials, and
more strongly agreed they would like to use more of their educational materials in the
course than those students who used the figures. In addition, the interactivity and
instantaneous results generated by the applet appealed to students, and resuited in high
student satisfaction with the applet’s ability to improve their understanding of soil
temperature phenomenon. Students consistently commented they enjoyed the visual
nature of the applet and its ease of use. In addition, it was observed that the applet
ignited students’ interest in the course materials and motivated them to not only
complete their laboratory assignment, but to explore the course materials more in depth

through additional experimentation with the input variables.
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The applet’s creators, Nofziger and Wu (2000) believed the applet could be used
to introduce and illustrate concepts that would not normally be included in an
undergraduate course and enhance student understanding of important concepts. The
results of this research support these claims, as the applet groups scored as well or
better on posttest assessments than students using more traditional, static figures.

The success of the applet, Soil Temperature Changes with Depth and Time, to
enhance introductory soil science students’ understanding of soil phenomenon, as
documented in this research, is a promising first step in the movement to incorporate

technology into agricultural science education. It is believed applets have the potential to
foster greater student understanding of course materials by not only providing students
with an effective teaching medium, but by also sparking students’ interest in the
materials through the simplistic, interactive, énd visual presentation of complex
phenomenon and systems. Soil science educators should strongly consider the
incorporation of applets or similar technologies into their course materials to not only

improve student learning, but stimulate student interest and higher order learning.
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Appendix 2-1. Human Subjects Review Forms: Approval, Modification,

Continuance
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Oklahoma State University
Institutional Review Board

Protocol Expires:  1/5/2004

Date . Monday, January 06, 2003 IRB Application No  AG0228

Proposal Title:  EVALUATION OF SOIL PHYSICS COMPUTER APPLETS AS UNDERGRADUATE
TEACHING TOOLS

Principal
investigator(s) :

Jamie Patton Jeffory Hattey
368 Ag Hall 368 Ag Hall
Stiliwater, OK 74078 Stiflwater, OK 74078

Reviewed and
Processed as:  Exempt Continuation

Approva! Status Recommended by Reviewer{s) : Approved

- C&’V’Z @@Y\J

Monday, January 06, 2003

Carol Qison, Director of University Research Complian Date

Approvals are valid for one calendar year, after which time a request for continuation must be submitted. Ahy modifications
to the research project approved by the IRB must be submitted for approval with the advisor's signature. The IRB office
MUST be notified in writing when a project is complete. Approved projects are subject to monitoring by the IRB. Expedited

and exempt projects may be reviewed by the full Institutional Review Board.

141



Okliahoma State University
Institutional Review Board

Protocol Expires: 2/4/03

Date: Thursday, April 18, 2002 IRB Application No:  AGU228

Proposal Title:  EVALUATION OF SOIL PHYSICS COMPUTER APPLETS AS UNDERGRADUATE
TEACHING TOOLS ’

Principal

Investigator(s} :

Jamie Patton Jeffory Hattey

368 Ag Hall . 368 Ag Hall

Stiliwater, OK 74078 Stiliwater, OK 74078

Reviewed and
Processed as: Exempt

: Siatus Recommendsd by Reviswer(s) | Approved Modification

s

Please note that the protocol expires on the fuse.o - e

115 b year from the date of the approvat of the original protocot:

Protocol Expires: 2/4/03

Signature :

Thursday. April 18, 2002
“Carol Olson, Director of University Research Compliance Date

Approvals are valid for one calendar year, after which time a request for continuation must be submitted. Any modifications to the
research project approved by the IRB must be submitted for approval with the advisor's signature. The IRB office MUST be
notified in writino when a project is complete. Approved projects are subject to monitoring by the IRB. Expedited and exempt
projects may be reviewed by the full Institutional Review Board.
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Oklahoma State University
Institutional Review Board

Protocol Expires:  2/4/03

Date: Tuesday, February 05, 2002 IRB Application No  AG0228

- Proposal Title:  EVALUATION OF SOIL PHYSICS COMPUTER APPLETS AS UNDERGRADUATE
TEACHING TOOLS

Principal
investigator(s):
~~ Jamie Patton Jeffory Hattey
368 Ag Hall 368 Ag Hall
Stifiwater, OK 74078 Stiliwater, CK 74078

Reviewed and
Processed as: Exemnpt

Approval Status Recommended by Reviewer(s): Approved

Dear P1:

Your iRB application referenced above has been - .2 calendar year. Please make note of the
expiration dale indicated above. it is the judgm:- =wers that the rights and welfare of individuals
who may be asked to participate in this stur- .¢ted, and that the research will be conducted in a
manner consisient with the IRB requiremn- aied in section 45 CFR 46,

As Principal [nvestigator, it is your siiy 10 do the following:

1. Conduct this study ex: .5 been approved. Any modifications to the research protocol
must be submiiter wiopriate signatures for IRB approval.

2. Submit a regu .:uation if the study extends beyond the approval period of one calendar year.
This continu: ieceive IRB review and approvat before the research can continue.

3. Report any = :.ui3¢ events to the IRB Chair promptly. Adverse events are those which are
unanticipated and impact the subjects during the course of this research; and

4. Notify the IRB office in writing when your research project is complete.

Please note that approved projects ‘are subject to monitoring by the IRB. If you have questions about the IRB
procedures or need any assistance from the Board, please contact Sharon Bacher, the Executive Secretary to
the IRB, in 203 Whitehurst (phone: 405-744-5700, sbacher@okstate.edu).

Sincerely,

QZr/oyiq(flson, Chair

Institutional Review Board
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Appendix 2-2. Participant Consent Form
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CONSENT FORM—Computer Applet Study

} am consenting to participate in a research study entitled Evaluation of Soil Physics Computer
Applets as Undergraduate Teaching Tools by Jamie J. Patton, Graduate Teaching Assistant.
This study is designed to evaluate two computer applets for their effectiveness and improvement
as teaching tools in undergraduate soil science courses, and to record your experiences with the
one of these computer applets.

During my participation in this study while | am enrolled in SOIL

> | will be asked to fill out several questionnaires and complete a homework
assignment during my weekly laboratory section. While completing the assignment, |
will be observed and interviewed by Ms. Patton about my perceptions of the applet.

» lunderstand that Ms. Patton will have access to my grades in the course as a potential
measure of the effectiveness of the applets. This data will be held in the strictest
confidence and will only be reported as group data.

» lunderstand that my responses will include my name, so that Ms. Patton can track
personal changes in knowledge over the semester. Upon my completion of all research
materials, my name will be removed from all documents held in Ms. Patton’s
possession and assigned a number that cannot be correlated with me. Again, this data
will be held in the strictest confidence and will only be reported as group data.

> lunderstand that my participation is voluntary and that | may withdraw from the study at
anytime with no penalty.

» lunderstand that there will be no harmful effects by participating in this study.

Thank you for your participation!

Signature Birthdate

Date

Fold and tear off below this line for contact information

If you have any questions regarding this study please contact the following

people:
Jamie J. Patton, Primary Investigator Sharon Bacher, IRB Executive Secretary
Department of Plant and Soil Sciences Office of University Research Compliance
165 Agricultural Hall 203 Whitehurst
Stiliwater, OK 74078 Stillwater, OK 74078
(405) 744-7903 (405) 744-5700

jamiejp @ mail.pss.okstate.edu
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Appendix 2-3. Test and Likert-Type Survey
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Soil Temperature Pre (Post)-test
Please write your answer in the blank provided on the left.

. In Stillwater, Oklahoma generally the subsoil temperature at a depth of 4
meters is:

Warmer in April than in December.

Cooler in April than in December.
Approximately the same in April and December.
Soil temperature does not fluctuate at this depth.
Don’t know

o0 o

. If an area is not influenced by the heat coming from molten earth materials,
one would expect the temperature of the soil at a depth of 10 to 14 meters to:

Fluctuate more in temperate areas than in tropical areas.
Fluctuate more in tropical areas than in temperate areas.
Fluctuate approximately with seasonal changes in temperature.
Soil temperature does not fluctuate at this depth.

Don’t know

°npo o

Surface soil temperature is most affected by:

a. Air temperature.

b. Soil water content.
c. Solar radiation.

d. Thermal diffusivity.
€.

Don’t know
Stillwater, Oklahoma subsoils (soils between 2 and 6 m) would be:

Cooler in November than in April.

Warmer in November than in April.

About the same in November and April.

Soil temperature does not fluctuate at these depths.
Don’t know

o0 op

One would expect the greatest variations in soil temperature to be:

a. Atadepthof1cm.

b. Atadepthof 10 cm.

c. Atthe depth of tillage.

d. At the depth of the subsoil water table.
e. Don’t know
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6. One would expect soil temperatures at O to 0.5 meters to vary more in
Stillwater, Oklahoma than in:

Toronto, Canada.
Duluth, Minnesota.
Kansas City, Missouri.
Houston, Texas.
Don’t know

oo o

7. In Stillwater, Oklahoma where the yearly average minimum and maximum
temperatures are -4 and 35 degrees Celsius, we would expect the winter soil
temperature at a depth of 20 meters to be approximately:

a. 24 to26 degrees C.
b. 15to 17 degrees C.
c. 6to 8 degrees C.
d. Oto 2 degrees C.

e. Don’t know

8. If the thermal diffusivity of a soil doubled, we would expect the seasonal
variation in soil temperature in the subsoil (2 to 6 meters) to:

a. Double.

b. Increase, but not double.
c. Decrease.

d. Stay about the same.

e. Don’t know

9. If the thermal diffusivity of a soil decreased by half, we would expect the
seasonal variation in soil temperature at the surface (0 meters) to:

a. Increase slightly.

b. Decrease slightly, but not decrease by half.
c. Decrease by half.

d. Stay about the same.

e. Don’t know

10. If Soil A had a thermal diffusivity of 0.08 and Soil B had a thermal diffusivity
of 0.24, then the August subsoil temperature at 4 m would be

Warmer in Soil A.

Warmer in Soil B.

Be the similar in Soil A and Soil B.

Soil temperature does not fluctuate at this depth.
Don’t know

oo op
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with your response. 7

Strongly Disagree

2 [The computer applet was easy to use,
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4 |l liked using the computer applet to complete my lab exercise.
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6 I asked Jamie several questions (3 or more) because 1 was confused how to use the
pplet.
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8 After using the applet, I better understand how climate affects temperatures within
he soil.
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1 After using the applet, I better understand how soil temperatures vary with depth

ver the course of the year.

12|l would like to use more computer applets in soils lab.

= e
= 1=

=

Please answer the following questions in the space provided. You may use the back of this sheet if needed.

14 What did you like most about using the computer applet to complete the lab exercise? Please be specific.

15 What did you like least about using the computer applet to complete the lab exercise? Please be specific.

16 What suggestions would you give to improve the applet itself?

17 Other comments.
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Agree

Undecided
Disagree

BRADY AND FLUKER FIGURES
For the following questions, please mark an X in the box
that best corresponds with your response.

Strongly agree

Strongly Disagree

2 e figures were easy to use.

e =
——

4 |1 liked using the figures to complete my lab exercise.
L . ” = - =5 Y. TR el Il P,
e = St i N T i |
: i R R e |
6 asked Jamie several questions (3 or more) because | was confused how to use the
igures.
i b5 i i
A5 s i
fter using the figures, | better understand how climate affects temperatures within
soil.
] e = ]
A 1§ paligt) |
fter using the figures, I better understand how soil temperatures vary with depth
ver the course of the year.
= B

12]I would like to use more data from published research in soils lab.

Please answer the following questions in the space provided. You may use the back of this sheet if needed.

14
What did you like most about using the figures to complete the lab exercise? Please be specific.

15

What did you like least about using the figures to complete the lab exercise? Please be specific.

16 Other comments.
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Appendix 2-4. Laboratory Write-up, Applet, and Figures Exercises
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Soil Temperature

Soil temperature significantly affects the biological and chemical properties of the soil. At soil
temperatures at or approaching 0 degrees C, biological activities and chemical processes are
negligible. Above 0 degrees C, chemical and biological reaction rates typically double for every
10 degree Celsius increase in soil temperature. These fluctuations in soil temperature have a
dramatic impact on mineral weathering, soil formation, organic matter decomposition and
chemical and pesticide degradation.

Soil temperature fluctuates annually and daily affected mainly by variations in air temperature
and solar radiation. However, many factors influence soil temperature including: the intensity and
distribution of precipitation; duration of moisture states and snow cover; daily and monthly
fluctuations in air temperature; the kind, amount, and persistence of vegetation; kinds of organic
deposits; soil color; aspect and gradient of slope; elevation; and ground water. The temperature
of the soil profile with depth is also affected by the soil’s thermal diffusivity. Thermal diffusivity
can be described as the change in soil temperature resulting from a given quantity of heat flowing
for a given time through a known volume of soil. More simply, thermal diffusivity is the product
of how well a soil conducts heat and the ability of that soil to store heat. In most cases, soil
thermal diffusivity can be considered a function of porosity, water content, and clay content.

Changes in soil profile temperature are a result of the absorption and loss of heat from the soil
surface. In general, the soil transmits heat downward into the profile when the temperature near
the surface is higher than the temperature in the soil below and transmits heat upward when the
temperature is warmer within the profile than at the surface. Soil profile temperatures also follow
seasonal cycles. Often the temperatures of the subsoil lag behind those near the surface, as the
seasonal and daily temperature cycles decrease in amplitude as soil depth increases. Seasonal
cycles in soil temperature are more evident and are experienced to greater extent if scasonal air
temperature differences are highly pronounced. This is why soil temperatures with depth
fluctuate little near the equator and fluctuate greatly in the middle and high latitudes.

Differences in soil temperature dramatically affect the biotic ecosystem of the soil. Because
microorganisms have no internal control for their body temperature, they are highly susceptible to
dramatic changes in soil temperature. We find that most microorganisms thrive at soil
temperatures between 10 and 50 degrees C, with 30 to 40 degrees C being the optimum range for
growth. However, many microorganisms can thrive in harsh soil temperatures. In general,
microrganisms can be grouped into three categories based on their response to soil temperatures:
psychrophiles, mesophiles, and thermophiles. Psychrophilic microorganisms are capable of
growing below 20 °C. Mesophiles, which include most normal human flora and pathogens, grow
between 10 - 50 °C. Thermophiles, which are an important group for organic composting, grow
above 40 °C and hyperthermophiles grow above 100 °C.

Knowledge of soil temperature is also important in understanding soil-plant relationships,
because like microbes, plants often grow best in the range of soil temperatures for which they are
best adapted. Below soil temperatures of approximately 5°C, growth of roots of most plants is
negligible. Also many plants have minimum temperatures for germination. This means that seeds
will not begin to grow until the soil temperature meets or exceeds their minimum temperature
requirement. For most vegetables this minimum germination temperature is between 10 and 20
degrees C. High soil temperatures can also be detrimental to seeds, as many have upper limits of
soil temperatures around 30 to 40 degrees C. Even when seeds do germinate in a high
temperature soil, the seedlings may die from the heat.
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Soil Temperature Laboratory Assignment

This lab is designed to enhance your understanding of season soil temperature changes with depth
through the use of a simplified soil temperature computer model.

The objectives of this lab are for you to:

1. Observe that soil temperature distribution throughout the soil profile.

2. Observe monthly in soil temperatures with depth.

3. Discover seasonal patterns of heating and cooling with soil depth.

4. Understand the impact of changes of air temperature on soil temperature.

Go to http://kami.pss.okstate.edu/dIn to access the applet modeling soil temperature changes with
depth and time or if possible, double click on the soil temperature icon on the desktop.

153



Soil Temperature Laboratory Assignment

This lab is designed to enhance your understanding of season soil temperature changes with depth
through the use of graphs and figures from soil temperature research.

The objectives of this lab are for you to:
1. Observe that soil temperature distribution throughout the soil profile.
2. Observe monthly in soil temperatures with depth.

3. Discover seasonal patterns of heating and cooling with soil depth.
4. Understand the impact of changes of air temperature on soil temperature
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Fluker Figures

Fluker, B.J. 1958. Soil Temperatures. Soil Science 86: 35-46
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Brady and Weil Figures 7.30 and 7.31

Brady, N.C. and R.R. Weil. 2002. The Nature and Properties of Soils. Prentice Hall
Publishers. Upper Saddle River, NJ
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FIGURE 7.30 Average monthly soil temperatures for 6 of
the 12 months of the year at different soil depths at College
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Modified Fluker Figure

Jamie J. Patton
and
Fluker, B.J. 1958. Soil Temperatures. Soil Science 86: 35-46
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Changes in Soil Temperature with Depth and Time

Using the Figures 7.30 and 7.31 from Brady and Weil (2002), the original and modified
figures from Fluker (1958), answer the following questions.

Using all the graphs given, at what soil depth (cm) do you think the most the variability
in soil temperature occurs? '

a. Draw a graph showing the temperature at this depth over the year. Please put
time on the x-axis and temperature on the y-axis.

b. Why do you think soil temperature is so variable at this depth?

Air temperatures during the spring and fall in College Station, Texas are very similar.
Using Fluker (1958) or Figure 7.30 from Brady and Weil (2002), compare the soil
temperatures by depth between March and November.

a. How do the soil temperature profiles differ with depth?

b. How do you explain this difference in temperature with depth between the
months in question?

Using the modified Fluker figure and Figure 7.30 in Brady and Weil (2002) compare soil
temperatures with depth in College Station between November and July.

a. In which month is the surface temperature warmer? What factor(s) are
responsible for this difference in temperature?

b. In which month is soil at depth of 8 meters warmer? What factor(s) are
responsible for this difference in temperature?

Thermal diffusivity can be described as the change in soil temperature resulting from a
given quantity of heat flowing for a given time through a known volume of soil. More
simply, thermal diffusivity is the product of how well a soil conducts heat and the ability
of that soil to store heat. Changes in soil temperature with depth and time in relation to
thermal diffusivity can be expressed using the following simplified equation:

AT (depth and time) _D. * A’ T (depth and time)
’ A depth®

A time
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Where T is the soil temperature and Dh is the thermal diffusivity. Realize thermal
diffusivity is a positive number.

a. Using the above equation, would soil temperature variation at a depth of 2 meters
increase or decrease with increasing thermal diffusivity? At 4 meters? How did
you arrive at this answer?

b. What effect would doubling the thermal diffusivity have on soil surface (0
meters) temperature variability? How did you arrive at this answer?

c. Draw a graph showing the soil temperature at depth in May and October with the
same soil temperature lines as in Fluker and hypothetical lines for temperature
where the thermal diffusivity of the soils were doubled. Please put temperature
on the x-axis and depth on the y-axis.

d. Does doubling thermal diffusivity increase or decrease the rate at which soils
warm up and cool down?

e. What would you expect to happen to the rate of soil temperature change if we
tripled the thermal diffusivity?

5. Using the modified Fluker figure, at approximately what depth does soil temperature not
change over the course of a year?

a. What is the soil temperature at this point?

b. How does the soil temperature at this point relate to climate, knowing that the
yearly minimum and maximum air temperatures for College Station, Texas are 5
and 40 degrees Celsius, respectively?

c.  Why do you think soil temperature does not change at this depth?

6. In Lincoln, Nebraska the yearly maximum and minimum air temperatures are 30 and -
15 degrees C, respectively. The yearly minimum and maximum temperatures for College
Station, Texas are 5 and 40 degrees Celsius, respectively. Using Figures 7.30 and 7.31
from Brady and Weil answer the following questions pertaining to Lincoln and College
Station.

a. Which location do you think has a greater variation in surface (0 to 7.5 cm) soil
temperature over the year? What factor(s) accounts for this greater variation?
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b. If the soils in Lincoln were identical in texture and moisture to those in College
Station, at approximately what depth do you think the soil temperature in Lincoln
does not change over the course of a year? Why did you pick this depth?

c. What do you think is the soil temperature at this point? How did decide on that
temperature?

d. Using your newfound knowledge about soil temperature changes with depth, can
you name a current household technology based on this soil property?
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Changes in Soil Temperature with Depth and Time

The yearly average minimum and maximum temperatures for Stillwater, Oklahoma are -4
and 35 degrees Celsius, respectively. Using this information answer the
following questions.

Use the presets for time lag and thermal diffusivity until question 4.

1. Using the applet, at what soil depth (cm) does the most the variability in soil temperature
occur in Stillwater?

a. Draw a graph showing the temperature at this depth over the year. Please put
time on the x-axis and temperature on the y-axis.

b. Why do you think soil temperature is so variable at this debth?

2. Air temperatures in Stillwater during the spring and fall are very similar. Compare the
soil temperatures by depth between April 1 and October 1. (Select April 1st and select
retain line. Then plot October 1st.)

a. How do the temperature profiles differ with depth?

b. How do you explain this difference in temperature with depth between the
months in question? '

3. Clear your old lines and plot Stillwater soil temperatures with depth for February 1st and
August 1st. .

a. In which month is the surface temperature warmer? What factor(s) are
responsible for this difference in temperature?

b. In which month is soil at depth of 8 meters warmer? What factor(s) are
responsible for this difference in temperature?

4. Thermal diffusivity can be described as the change in soil temperature resulting from a
given quantity of heat flowing for a given time through a known volume of soil. More
simply, thermal diffusivity is the product of how well a soil conducts heat and the ability
of that soil to store heat. Changes in soil temperature with depth and time in relation to
thermal diffusivity can be expressed using the following simplified equation:

AT (depth and time) _ D A’ T (depth and time)
’ A depth?

A time
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Where T is the soil temperature and Dh is the thermal diffusivity. Realize thermal
diffusivity is a positive number.

a. Double the thermal diffusivity (change diffusivity to 0.1400) and compare soil
temperature variability between the original and doubled thermal diffusivities.
Does soil temperature variation at a depth of 2 meters increase or decrease with
increasing thermal diffusivity? At 4 meters?

b. What effect did doubling the diffusivity have on soil surface (0 meters)
temperature variability? What is the reasoning behind this effect?

¢. Draw a graph showing the soil temperature at depth in May and October with
diffusivities of 0.0700 and 0.1400. Please put temperature on the x-axis and
depth on the y-axis.

d. What would you expect to happen to the rate of soil temperature change if we
tripled the thermal diffusivity?

In Stillwater, at approximately what depth does soil temperature not change over the
course of a year? :

a. What is the soil temperature at this point?

b. How does the soil temperature at this point relate to climate, knowing the yearly
minimum and maximum air temperatures Stillwater?

c.- Why do you think soil temperature not change at this depth?

In Minneapolis, Minnesota the yearly maximum and minimum air temperatures are 38
and -35 degrees C, respectively. Plot the soil temperature for Minneapolis, Minnesota
and Stillwater, Oklahoma.

a. Which location has a greater variation in soil temperature over the year? What
factor(s) accounts for this greater variation?

b. At approximately what depth does soil temperature in Minneapolis not change
over the course of a year?

c. What is the soil temperature at this point?
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How does this information compare to the Oklahoma data?

By comparing the two locations, what can you infer about soil temperature
changes by depth in various environments?

How could you test your inference?
Run this test. What did you discover?

Using your newfound knowledge about soil temperature changes with depth, can
you name a current household technology based on this soil property?
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Appendix 2-5. Survey Results Not Included in Text
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Spring student responses to “What did you like least about using the applet/figures...?”

grouped by category

n giiﬁﬁgﬁ with  Increased Difficulty ~ 2Sing Other Nothing
Graphs Lab Time Computers
Applet 42 14(33%) 2 (5%) 4 (10%) 6 (14%) 1(2%) 15 (36%)
Figures 31 19 (61%) 2 (6.5%) 0 (0%) 0 (0%) 8(26%) 2 (6.5%)

Fall student Responses to “What did you like least about using the applet/figures...?”

grouped by category

Reading or

: . Increased - Using .
n Confusion with : Difficulty Other - Nothing
Graphs Lab Time Computers
Applet 34 8 (23%) 6 (18%) 0 (0%) 5 (15%) 5 (15%) 10 (29%)
Figures 25 11 (44%) 2 (8%) 1 (4%) 0 (0%) 8 (32%) 3 (12%)

Spring survey responses pertaining to questions asked by treatment

#6 Asked several questions as #7 Completion without

to Applet/Figures Use Explanation of Applet/Figures
n Mean  Std Error p-value Mean Std Error  p-value
Applet 46 3.30 0.12 0.7079 3.54 0.12 0.8962
Figure 38 3.23 0.14 3.56 0.14

Interpretation of Mean 1 = strongly agree 2 =agree 3 = neutral 4 = disagree 5 = strongly disagree
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Fall survey responses pertaining to questions asked by treatment

#6 Asked several questions as #7 Completion without
to Applet/Figures Use Explanation of Applet/Figures
n Mean  Std Error p-value  Mean Std Error  p-value
Applet 40 3.29 0.14 0.0994 3.86 0.15 0.1729
Figure 33 294 0.16 3.53 0.16

Interpretation of Mean 1 =strongly agree 2 = agree 3 = neutral 4 = disagree 5 = strongly disagree

Fall survey responses pertaining to graph comprehension by treatment

#3 Understood the graphs given/generated by the

applet
n Mean  Std Error p-value
Applet 40 1.89 0.14 0.0664
Figure 33 2.29 0.16

Interpretation of Mean 1 = strongly agree 2 = agree 3 = neutral 4 = disagree 5 = strongly disagree

Time needed by spring students to complete the laboratory exercise by treatment

n Mean Range Std Error  p-value

Minutes Min  Max

Applet 46 57.8 42 77 1.6 0.2384

Figures 38 54.8 29 80 1.9
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Time needed by fall students to complete the laboratory exercise by treatment

n Mean Range Std Error p-value

Minutes Min Max

Applet 40 582 37 120 3.5 0.0905

Figures 33 67.2 35 142 3.9

Spring survey responses pertaining to understanding/learning by treatment

#13 Learned more with

#1 Applet/Figures Enhanced Applet/Figures than in Traditional

Understanding

Lab
n Mean  Std Error p-value  Mean Std Error  p-value
Applet 46 1.86 0.12 0.7372 2.06 0.12 0.0042
Figure 38 1.79 0.14 2.59 0.14

Interpretation of Mean 1 = strongly agree 2 = agree 3 = neutral 4 = disagree 5 = strongly disagree

Fall survey responses pertaining to understanding/learning by treatment

#13 Learned more with

#1 AppletFigures Enhanced Applet/Figures than in Traditional

Understanding

Lab
n Mean  Std Error p-value  Mean Std Error  p-value
Applet 40 1.71 0.14 0.4411 2.05 0.16 0.0920
Figure 33 1.88 0.16 ' 2.42 0.16

Interpretation of Mean 1 =strongly agree 2 =agree 3 =neutral 4 =disagree 5 = strongly disagree
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Spring survey responses pertaining to specific soil temperature phenomenon by

treatment
#8 Enhanced #9 Enhanced #10 Enhanced
understanding of understanding of thermal understanding of soil
climate and soil temp. diffusivity and soil temp  temp. with depth and time
Std Std Std ‘
n Mean Error p-value Mean Error p-value Mean Error p-value

Applet 46 176 012 08503 1.94 0.12 0.3085 182 012 0.8874

Figure 38 179 0.14 212 014 185 0.14

Interpretation of Mean 1 = strongly agree 2 = agree 3 = neutral 4 = disagree 5 = strongly disagree

Fall survey responses pertaining to specific soil temperature phenomenon by treatment

#8 Enhanced #9 Enhanced #10 Enhanced
understanding of understanding of thermal understanding of soil
climate and soil temp. diffusivity and soiltemp  temp. with depth and time
n Mean Std p-value Mean Std p-value Mean Std p-value

Error Error Error

Applet 40 189 0.15 07205 1.92 0.15 01629 1.92 0.5 0.7112

Figure
197 0.16 2.22 0.16 184 0.16

Interpretation of Mean 1 =strongly agree 2 = agree 3 = neutral 4 = disagree 5 = strongly disagree
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Appendix 2-6. Student responses to Survey question 14
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What did you like most about using the applet (figures) to complete the laboratory
exercise? Please be specific.

Spring Applet

3: Nothing.

4 Graphs made it very clear what was going on.

6: Not much writing and math involved.

8: Too see the differences from Oklahoma to Minnesota.

10: It was easy to use and fast to see the changes. The color helped also, to see the

differences between two variables.
11: It was easy to use, didn't take very long and more enjoyable than doing equations.
12: It was somewhat easy.

14: Saved time.

21: Graphs.
22: The ability to change the variables and immediately see the results.
23: It allowed me to see comparisons of different temps at different depths, and that made

understanding easier.

24; When you change the temps or diffusivity the graphs changed showing you the

differences.
26: Fast, convenient, accurate.
28: Being able to type in the numbers and having the computer do the work.

30: Easy to understand.

31: It was easy to figure out and caters to different learning styles.

32: The graphs, very easy to read and understand.

33: It was simple to use and understand.

36: It gave a visual representation of the data instantly. It was quick and easy to use.
37. It was easy to see and read.

42: Any situation was possible to enter and graph.

43: The graphs help to put concepts into visual interpretations.
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46:
48:
50:

51:

52:
53:
55:

59:

62:
63:
68:

71:

72:
73:
74:
76:
77:

78:

81:
83:
89:
94:

95:

It was not complex and time consuming.

It was short and had an easy to follow layout.

Not as many calculations. Probably a lot easier.

It made the iab a little easier to understand by having a graph in front of me that | could
use

Time and visualization.

It was easy to use, you could compare the graphs over several months.

It was easier to read the graphs.

| just like using computers. Our typical labs take forever, and then I'm rushed to findings
answering the questions to the point | don't learn anything. \

You could put graphs next to one another and compare them.

It was self-explanatory with the sheet.

You could watch the changes happen as you made them.

The charts were easy to manipulate and were not subject to human error in calculating as
an experiment done in lab may have been. It instantaneously gave us information so we
could understand thermal diffusivity.

The graphs really helped me get an understanding.

Ease of use and being able to compare statistics on one graph.

That all the information input was on one central page (screen) the entire time.

Graphs are easy to read and alter.

It was easy to understand and fast.

The fact that you could see and compare the changes on the actual graphs made it much
easier to understand.

1 enjoyed the immediate data that was given by the computer model.

You could punch in your own data and see what happens with like the temp.

| could use it to test my own theories. | could play and test different characteristics.

It was easy to use.

Ease of operation.

180



96:

97:

All you had to do was put in the information and the computer did the rest.

We could see how the graphs changed.

Spring Figures

1:

2:

13:
16:
18:
19:
25:

27:

29:
34:
38:
39:
41:
44:

45:

47:
49:
54:

56:

There were figures of all the depths of the soil.

They were easy to understand.

The visual use of the graphs.

The figures are well labeled.

Felt like | had hands-on experience.

Easy to use.

It allowed us to reason a bit. | encourages us to think.

They were fairly simplistic and easy to read.

The quickness of being able to flip back and forth between the figures.

I learned easily because of visual aid of figures offers easy comparison and
understanding.

The graph made it easier to visualize the change in temp.

It's easy to find the figures | need.

They were easy to follow. It was all right in front of you so you could follow it.
Easy to interpret.

| learn better when | can see it. The figures really helped.

| didn't really like it. | learn better doing a lab.

The Fluker module was easy to understand that it was varied in the old and modified
Fluker figures.

It allowed me to see what | was doing and understand the temps of different depth.
We didn't use the computers, so | can't compare.

They were easy to use.

I like being able to see what it is someone is trying to explain.
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57: After deciphering the figures they made it easier to understand and complete the
assighment.

58: It gave something visual to reinforce theory.

61: Using the modified Fluker figure.

65: It was fun. Exciting and enriching, a nourishing experiment.

67: They were easy to understand and comprehend.

69: After figuring them out they were understandable.

70: Easy to understand, very useful in answering the problems.

75: Visual stats to use gave an understandable definition.

79: They were readily understandable. The charts and tables were easy to read.

82: Something to ook at. | like visuals.

85: To understand thermal diffusivity.

86: Having a visual in front of me.

87: Presented it in different ways.

88: I liked some of the figures because [ could visualize the effects of temperature change in
the soil. 1 think the modified figures were the most understandable.

90: Some of the questions were easy to answer, while others were difficult.

93: They were right in front of me. 1 could flip between them as much as | wanted.

Fall Applet

99: It was very easy to understand. The program is aiso easy to use.

101:  Applet was easy to use. Allowed lab to be done fairly quickly.

. 103: It was relatively simple and a good visual.

105: It was different and provided interaction and visual.

116: | feel that teachers drag on about things | already know. With the applet if | had a
question | could ask. It saves time.

115:  The ability to quickly compare different aspects of soil temp, diffusivity, and climate

effects.
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118:
119:
123:
124:
126:
127:
137:
138:
146:
- 154:
157:
162:
163:
171:
173:
175:
176:
177:
178:
180:
182:
184:
186:
187:
188:

191:

192:

I liked the visual aid it provided and the ease at calculating numbers.

Easier than reading a chalkboard.

Visual learning. Able to see the effects on the graphs.

| liked it because | was able to see the graphs and changes that occurred.

It didn't take very long and | didn't have to do much work.

It was easy to use. | didn't have to thumb through my textbook for a long time.
Didn't have to make the graphs by hand easy to compare 2 graphs.

Not being in lab class.

The graphs that were used.

You could see the variation by the live graph.

It was very easy to understand.

It was easier to see changes and I'm a more visual learner.

It was quick.

It was hands on.

The straightforwardness of the procedures and the ease of reading the results.
It was all visual.

Because | can see it, helps me imagine.

It was easy and we could see how temp change as we graphed it.

it was easy to read and understand.

It was easy to use.

It was user friendly.

The graphs were very easy to read.

It was simpie, quick and easy.

It wasn't very complicated and it explained quite a bit.

Easy to use.

It was easy to use and presented the information in a format that was easy to
understand.

| am more a visual learner...seeing the graphs helped me.
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193:  Because it was more visual. You could see the changes by just changing the number or
the amount.

195: It was a quick way to get results.

196: Easy and fun.

205: It was easy to understand and to run the program.

Fall Figures

98: They give a visual picture.

111:  They were easy to use.

117:  Give you something to help explain the information.

120:  The information provided was very in-depth and helped answer the questions.

121:  Listening to Jamie say Fluker. |

122:  The ones where it was very clear which soil had a greater temp.

125:  They were all similar and fairly easy to use.

129: It was not difficult to interpret the data on the graphs. It also gave me a mental image of
soil temperature fluctuation with depth.

134: It showed me how temp fluctuates at different time of year.

139:  They were fairly easy to figure out.

141:.  Find out the temp at different depths

142: Jamie's help. The answers were included in the figure if we looked hard.

147:  The name of the graphs.

148:  Graphs make things easier for me to understand.

149: Easy to use.

158: It was a visual that provided examples.

166: It was understandable because there was something to go back to, to look at and
understand.

167: - | am avisual learner. The graphs help me visualize concepts.

184



168:

170:
179:
189:
190:
194:
197:
201:

202:

The graphs were easy to interpret and easy to reference when needed. | am used to
using such graphs for analysis.

Seeing the different temp variations throughout.

They were easy to read and understand.

I understand how to use graphs.

They were very understandable.

[ think figures allow us to understand what we are being told.

The information was very in-depth and easy to read.

Very clear and easy to read.

To explain or describe how figures are and why they are the same or different is a good

practice.
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Appendix 2-7. Student responses to Survey question 15
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What did you like least about using the applet (figures) to complete the laboratory
exercise? Please be specific.

Spring Applef

83: A little confusing just using colors to indicated different lines.

14: All of it was good.

10: Didn't come with its own directions. If Jamie had not given detailed explanation like she
did, | may have been confused about certain things.

50: Graphs were sometimes hard to read.

36: Having to answer so many questions.

77: Having to hit the retain line button.

53: I can't think of anything.

71: | can't think of anything.

59: | don't like béing slowed down by a partner lacking computer know-how.

66: I felt rushed. | needed something to keep so | could study and retain it.

81: | felt that it was difficult to understand how to use the applet. Better instruction was
needed.

95: | had no problems.

43: 1 was not sure about my interpretations. | am sure with practice however | would improve

4: initially, not knowing what is telling me is frustrating, but once | knew that it helped.

11: It was a little boring.

37: It was kinda confusing at first, but once you knew what you were doing it was easier.

24: Kind of hard to understand some things since | haven't read it before or really knew what

thermal diffusivity was.

8: Messing with the graphs.
33: N/A
52: N/A
73: N/A
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26: No instruction prior to use.

22: No prior knowledge of system.
12: Not completely self explanatory.
78: Not used to the program.

30: Nothing

486: Nothing

51: Nothing | disliked.

3: Nothing.

6: Nothing.

42: Nothing.

68: Nothing.

76: Nothing.

96: Nothing.

31: Soil temperature isn't exciting.

97: Sometimes it's difficult to use the computer.

32: The fact that we couldn’t take the temperature below -30 degrees C.

74: The graphs were confusing and | didn't understand the relationships of what was being

input and the result of the graphs.
55: The graphs were difficult to understand.
62: The labeling of the graphs.
89: The mouse on the computer sucked.

72: When | was plugging in the numbers | didn't know where to put them most of the time.

Spring Figures

70: A few of them needed to be put on different axis to understand.
58: Graphs were not explained well.
65: Having to cross reference the charts.

13: Having to read.
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93:
90:
41:
44;
86:
47:
38:
18:

34:

45:

27:
79:
56:

19:

29
57:
49:
75:
39:

67:

69:

88:

| can't say | didn't like anything about them.

| didn't like reading the graphs.

| don't like labs in general but | enjoyed this exercise.

I just didn't like using them at all.

1 think there could have been fewer charts and could have answered questions.

I wish that Jamie could have went into more detail when explaining diffusivity.

It was very time consurﬁing.

Jamie's figures were great, but some of the others were horrid!!

Not sure the value.

One graph was illustrate horizontally when it would have been easier to understand it
vertically.

Some figures might be complex and not able to understand it.

Some of the figures are confusing to read.

Some of the figures were not that well organized thus extra time was needed to interpret.
Some of the tables were too similar in comparison to others.

Some of them were hard to tell which month was which.

Some were printed kind of small and when the data lines crossed each other they
become harder to follow.

The axis and depth confused me. There were too many lines.

The figures were very hard to understand and decipher what to use from them. -

The Fluker figures were hard to understand compared to Brady.

The lack of instruction on use of chart.

The values on the axis was hard to correlate to line on graph precisely.

There were too many different graphs with the some info. Didn't know which was best to
use.

They took some figuring oﬁt.

They were confusing at some points during the exercise. The first Fluker figures were

hard to understand at first.

189



82: They were kinda confusing.

87: Too many figures.

16: Too many graphs. Only needed two of them

85: Warming and cooling graph.

Fall Applet

146: At first, the information given was confusing.

101:  Generated easy to understand graphs quickly.

138:  Had to understand.

126: Having to switch rooms.

163: | am too kinesthetic to get information from a computer. | need to see resuits to
understand a concept.

127: |1 didn't like the scale on the graphs much. It made it hard to pinpoint certain
temperatures.

154: 1 enjoyed everything.

184: | hate computers.

191:  1really didn't dislike anything.

115: | wanted more time to work the applet and imprint the affects of the various soil factors.

182: It made calculations by hand not necessary.

175: It took a few minutes to learn.

178: 1t took a lot of time.

204: It was fun to use the technology.

171: My partner.

105: N/A

118:  None.

196:  Not good with computer.

180: - Nothing really.

177:  Nothing, it explained a lot.
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162:  Nothing.

176:  Nothing.

192:  Nothing.

205;  Nothing.

187: Some of the figures were hard to comprehend.

119:  Takes more time that regular class.

173:  The closeness of the computers to each other.

103:  The graph did not match my tearning process. | would like to see it turned over x-y axis.

137:  The graphs were hard to understand at first.

186: The graphs were too small on the program.

i24: The least was that | continued not to ‘retain the lines or do something that was a minor
mistake. Therefore, it took us longer to complete the lab.

193:  The line on the graphs were not labeled when you were comparing dates.

195:  The method step taken to get accurate resulits.

110:  The program was very crude.

188: The time it took.

157:  Waiting on my partner.

Fall Figures

170: A little confusing at times.

202: Graphs and letters were small.

197: - Having to regraph graphs.

147. | could visualize the data using the figures.

166: |took a little bit to figure all them out. You had to think a little bit to understand them.

111: 1 was kind of confusing.

168: | would like to be able to take the exercise home after being introduced to the concepts to
be able to study it in a more quiet environment.

141: It was for a grade.
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167:

189:

194:

120:

139:

149:;

98:

190:

142:

122:

148:

158:

121:

125:

129:

134:

201:

Just take me awhile to figure out measurements.

Kinda hard.

N/A

Recreating the graphs was the worst part.

Regraphing 50,000,000 times

Some were complicated.

Some were more difficult than others.

That | couldn't find which figure.

The graphs were overwhelming.

The huge graph was somewhat complicated but it was probably me.
There was too much excess irrelevant info.

There were a lot of figures.

There were lots of questions in that lab.

They were too numerous and the pages were a pain in the rear to flip back and forth.
To be honest, there wasn't anything | didn't like about them.

Wasn't sure which one to use for which question.

Would have been easier to read lines if they were in color rather than different lines.
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Appendix 2-8. Student responses to Survey question 16
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What suggestions would you give to improve the applet itself?

Spring Applet

77: ?

26: An upgraded version that is more exciting.
50: Easier graphs.

24: Explain what program does and show an example first.

10: Give more specific directions. Everything else was great.

74: Have a better explanation of the set-up.

36: Have none.

43: Help column.

71: | don’t have any.

11: | don't have any improvement suggestions, overall it was a good program.
31: ke it the way it is. '

59: [ thought the interface was cluttered, and not very interesting.

53: If you could retain more lines on the graph.

62: Improve the labeling of the graphs.

52: Label the lines on the graph so that you don't have to remember what the colors are.
4: Labels on the graph lines so | don't get them confused.

78: larger viewing area or be able to maximize specific graphs to full screen.
83: Looks good, no improvement.

42: Make more and different kinds of graphs to even better iliustrate temperature effects.
8: More background info on what to do. |

81: More of a person friendly program.

55: More sure you are using the right graph for the question.

33: N/A

73: N/A

14: No suggestions.

76: No suggestions.

95:; None

48: None | can think of.
51: None that | can think of.

68: None.
3: Nothing
30: Nothing

97: Nothing special.
89: Only larger graphs.
96: Stay with it.
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22: Use it more often.

Fall Applet

175:  Alinstruction page on the computer.

195:  Be able to freeze results and compare with others. Label lines so we can see what graph
line corresponds with each setting.

146:  Be more specific with graph info.

127:  Give the graphs a more precise scale.

182:  |likedit.

162: It was good.

204:  Just understanding how it works.

173:  Keep others quiet.

176: More various data of different climates.

105: N/A
186: N/A
187: N/A

101:  No suggestions.
124:  No suggestions....I thought it was great.

118: None

126: None

180: . None

184: None

192: None

196: None

178: None.

119:  None, worked pretty good.
115:  None.

154:  None.

171:  None.

191:  None.

177:  Nothing great job.
205:  Nothing.

163: The program was neat but | just don't understand soils enough to jump on a computer
and learn something new.

110:  Update the software.

193:  When comparing described what has happened.
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Appendix 2-9. Student responses to Survey question 17
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Other comments

Spring Applet

6:

12:
23:
63:
54:
10:
24:
71:
62:

54:

The applet was cool. All the info was all figured out and graphed already.

With a little help from Jamie | better understood the applet

| enjoyed using the applet.

Good overall lab.

| enjoyed this lab and understood the concept taught better than | would otherwise.
| enjoyed this lab.

Jamie is a lot of help by thoroughly explaining things when you have a question.
N/A

N/A

None.

None.

Spring Figures

13: It was fun and fast!

34: Need more time!

67: Overall very helpful.

82: Needed more explanation.

86: None.

Fall Applet

103: The lab was a relief.

157: Very helpful.

182: A lecture beforehand would make the lab better.
162: 1 would like to do it for 2 labs instead of just 1.
204: It was fun.

105: No.
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186: None.
101: None.
124: Nope.

118: Soils 2124 is my favorite class. It is challenging enough to make me attend class.

Fall Figures

120: | liked this exercise.

133: Didn't really like the graphs.

168: | feel the graphs are an excellent learning tool but | don't feel | learned and retained a lot
of the concepts in the lab period. But this is not because of the graphs, but the limited
time.

170: Less comblex.

202: None.
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