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ROOT ZONE AVAILABLE WATER CAPACITY

INTRODUCTION

Root zone available water capacity (RZAWC) is one of the most important soil qualities impacting plant production.
RZAWC is derived from the water retention difference (WRD), which is a laboratory measure of the volume of water that
is held by a soil horizon between field capacity (1/3 bar) and 15 bars, inclusive of rock fragments. The available water
capacity (AWC) is the volume of water held by a soil layer that should be available to plants if the soil, inclusive of rock
fragments, were at field capacity (Soil Survey Staff, 1993). Reductions in AWC are made for incomplete root ramification
associated with certain soil chemical and physical properties such as high bulk densities, high electrical conductivities, or
high extractable aluminum. At some point, these soil properties restrict root growth and therefore limit the soil depth
available for rooting. Other more visible soil features such as fragipans, salts, bedrock, or duripans require reduction in
the water difference for root zone available water capacity (RZAWC) for incomplete root ramification that are associated
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had to be combined and generalized. This procedure resulted in fewer soil map units and larger soil polygons. The
STATSGO2 database contains 9,555 unique map units and 78,220 polygons. The minimum polygon size is about

6.25 square kilometers (1,544 acres). The composition of each map unit was coordinated so that the names and relative
extent of each soil component would remain the same between survey areas and across political boundaries. In areas
where detailed soil maps were not available, existing data were assembled, reviewed, and the most probable
classification and extent of soils determined (USDA-NRCS, 1994). STATSGO2 data are available through the Soil Data
Mart (http://soildatamart.nrcs.usda.gov/) by selecting “U.S. General Soil Map”.

Larger scale, less generalized maps, which show in greater detail the spatial distribution of soil properties that influence

Table 1. Soil map units and their classification.

National Geospatial Development Center, NRCS, USDA, Morgantown, West Virginia

Sharon W. Waltman, Soil Scientist

State County Soil Symbol Soil Map Name Classification
Hlinois Mason 36B Tama sil loam, 2 to 5 percent slopes Fine-silty, mixed, mesic, Typic Argiudolls
Hlinois Mason 54B Plainfield sand, 1 to 7 percent slopes Mixed, mesic, Typic Udipsamments
Hlinois Mason 150B Onarga sandy loam, 2 to 5 percent slopes Coarse-loamy, mixed, mesic, Typic Argiudolls
Kansas Doniphan 7290 Marshall silt loam, 2 to 5 percent slopes Fine-silty, mixed, superactive mesic, Typic hapludolls
Kansas Sherman 1652 Kuma silt loam, 0 to 1 percent slopes Fine-silty, mixed, superactive mesic, Pachic Argiustolls

Table 2. Physical and chemical soil properties.

Soil Root Zone . . . . . R
Available with these soil limiting layers. The amount of RZAWC is calculated to the expected maximum depth of root penetration, the root zone available water capacity calculatlon,‘ are prepared using the Soil Su1"vey Geogra‘phlc (SSURGO) database. Soil Symbol Depth Moist Bulk Densi Saturated Hydraulic Conductivity Available Water Capacity Organic Matter Soil Reaction Calcium Carbonate Salinity
The SSURGO datab USDA-NRCS, 200 h detailed level of soil hic data developed by th Y b el
Water Capacity commonly either 1 or 1.5 m, or to a physical or chemical root restricting layer, whichever is shallower. The reduction in € atabase ( - , 7) contains the most detailed level of soil geographic data developed by the (in) (g/cc) (micro m/sec) (in/in) (%) (pH) (%) (mmhos/cm)
centimeters (inches) RZAWC usually results in a soil being less productive. USDA-NRCS. Soil maps in the SSURGO database generally duplicate the original soil survey maps, which were prepared 5 " o PETSTRT 2202 T - 5 "
Water using national standards and field methods at scales ranging from 1:12,000 to 1:63,360 (with minimum delineation size 5 106 o 1' (5)'1'30 4’23'12'11 0.18-0.20 ?.0-2.0 2.1-6.2 0 0
\ I v Charles E. Kellogg (1959), nearly 50 years ago, put in plain words that soil performance data seem to be a different of about 1.5 to 40 acres, respectively) (Soil Survey Staff, 1993). Base maps are USGS 7.5-minute topographic 58-20 1'2 5-12(5) 4'22:12'11 0.18:0.20 0'0:0'5 5' 6:7.5 0 0
i : subject than soil correlation. Soil performance data are so important to the purpose of soil survey that little is said about quadrangles and 1:12,000 or 1:24,000 orthophotoquads. 548 09 1.50-1.65 42'5 41 4'1 14 0'0 4_0'09 0'5_1'0 4' 5_7'3 0 0
I :‘\ { l :a . . . . . . . . . . . . . . .
it in relation to soil correlation. . ) 3 y ¥ 4.5-
e @d) Tabular and spatial SSURGO data are available through the Soil Data Mart. The USDA-NRCS is presently compiling and Sselp_ 6301 i;g}% 222212 282882 888; 4222 g 8
el 6= “The general term “soil” is a collective term for all soils, comparable to the word “vegetation” for all plants. digitizing data from 2790 soil survey areas. Completion of the SSURGO data digitizing is scheduled for 2008. A status 1508 0-18 11 5_1' 45 4'23_ 0 3 4 01 3_0'22 2040 5' 678 0 0
:1: i I4 ‘: A soil is one individual three-dimensional body on the surface of the earth that we distinguish from the map showing the digitized soil survey areas can be accessed at http://www.ncgc.nrcs.usda.gov/products/datasets/ssurgo. 1833 1.45-1.70 4£.23-42.34 0.150.19 0.2-0.6 4573 0 0
el 3 unlike adjacent bodies. A kind of soil is a collection of all the soils, wherever they are located, that are alike 33-60 1.65-1.9 42.34-141.14 0.05-0.13 0.0-0.2 5173 0 0
i ik ; it ; The Kuma, Marshall, and Tama soils formed in loess. The Onarga and Plainfield soils formed in wind- and water-
B 1520 (7- %) according to the definitions we write. & 7290 0-7 1.25-130 423-14.11 0.21-0.23 2.55.0 567.3 0 0
B -2 8- 9) deposited coarse-textured and moderately coarse-textured materials. The depth to a restrictive layer is more the 18-Jul 1.25-1.30 423-14.11 0.21-0.23 15355 5.6-7.3 0 0
=] _ ,4 i Our objectives are both scientific and highly practical. Through the process of classification and the research 60 inches. There is no zone of water saturation within a depth of 72 inches. Their soil classification is given in Table 1. 18-47 1.30-1.35 4.23-14.11 0.18-0.20 0.5-2.0 56-6.5 0 0
B it stimulates, we expand our basic understanding of soils. We want a system of classification that allows us 4758 1.30-1.40 4.23-14.11 0.20-0.22 0.3-0.8 6.1-7.3 0 0
B 25 (01 g z
[ EREURIIEEE) to predict how soils will respond to management. For each kind of soil, we want to predict the adapted 58-68 1.30-1.40 4.23-14.11 0.20-0.22 0.1-0.5 6.1-7.3 0 0
o 62 1) plants and their yields; the stability of the soil itself: how ... practical objectives. DISCUSSION 1652 0-5 1.20-1.30 4.23-14.11 0.18-0.21 2.0-4.0 6.1-84 0 0
Bl 56 76 (14 30) 39231 1.25-1.35 4.23-14.11 0.18-0.21 0.6-3.0 6.6-8.4 0-5 0
Such practical predictions depend on the soil and our techniques. One cannot say that the production from Figure 1 shows the location of the Kuma, 29-60 1.40-1.50 4.23-14.11 0.16-0.18 0.1-1.0 7.99.0 0-15 0.0-2.0
a field results from either the soil or the management. The barvest results from an intricate set of BUe Zas A Marshall, Onarga, Plainfield, and Tama soils.
interactions between a whole group of soil characteristics and a combination of management practices. The I e (=N Figures 2, 3, 4, 5, 6, and 7 are RZAWC maps of
management practices that people use vary enormously from place to place, and from year to year, ' -~ | the United States; Kansas; Illinois; Sherman Table 3. Selected soil information
depending upon the current state of the arts; economic conditions; and the skills, resources, and desires of _ b , and Doniphan Counties, Kansas; and ' '
S B e land occupiers. f \ - L ' Mason County, llinois. Figure 8 is a general soil Soil Root-Zone Available Mean Annual Wheat Corn Land Capability Important Farmland NCCPI Thornthwaite Latitude /
ey '  — map of Mason County, Illinois (see Table 4 for Symbol Water Capacity (in Precipitation (in bu/ac bu/ac Subclass PE Index Longitude
Waz::.g::tcih- Thus it becomes important that we distinguish clearly between soil characteristics, which can be seen and : m \ \M e Illi. - detgils) Table 1 pretsyents the s(oil legend and i pacity (i) P (i) (bu/ac) (bw/ac) il
centimeters (inches) measured in the field or measured in the laboratory, and soil qualities, which result from interactions ‘ ‘ l ‘ ‘ ‘ = I—h‘ c| | o J:.”E ) agzzrg:ul:'}gaﬁel?i? s — | soil clas'siﬁcation (Soil Survey Staff, 1999) 36B 122 32-41 05 167 2e Prime Farmland . 0.95 80-120 40.32N./90.04 W.
Water between these characteristics and practices. The first are relatively permanent, whereas the second are l I ‘ | Donipheh County. | eI N|@ndTemasois | 7| ) d lected soil chemical ' d 54B 3.04 32-41 37 0 0s Farmland of Statewide Importance 031 80-120 4032N./90.04 W.
N . » | ehe — (" L A l'able 2 provides selected soil chemical an 150B 8.13 32-41 54 133 2e Prime Farmland 0.62 80-120 40.32N./90.04 W.
I Sub]ect tofrequent Change_ Sherman County, Kansas _ - Ny By NI S . . .
. | Kuma soi J]__LL— — ~—{ L[| physical properties. Table 3 has RZAWC, mean 7290 122 31-40 51 156 2e Prime Farmland 0.89 46-80 39.79N./95.09 W.
: & = For the last 110 years, researchers have written and documented that root-zone available water capacity (RZAWC) and ,J” | (-~ = ?nfziual PI'ECllpltaUl()’fi, YIe(lI(;ls for EOI'I n af(lid wheat, 1652 10.93 16-20 45 55 2c Prime Farmland, if irrigated 0.63 32-43 39.33 N./ 101.69W
5<% (2<3 ; ; PR : PP - ] S ! and capability subclass (Klingebiel an
climate usually determine the crop grown and its yield. Olson and Lang (2002) state that soil productivity is strongly I { 5 p
B<10 (3<4) | — 1- | {_ :
e e influenced by the capacity of a soil to supply the nutrient and soil-stored water for growing a crop in a given climate. i e | T Montgomer.y , 1961 and Soil Survey S‘tgff, ‘1958
DRI Brown and Carlson (1990) state that under dryland farming, water is the most limiting factor for crop production in L ] _4‘ I G ;nd' 19519 2:’ mp or(tigntéarml;nd dclas.sﬁlcz;n(()in, Table 4. Soil information for the General Soil Map of Mason County, Illinois (see Figure 8).
B 15 <18 (5<7) Montana and the Northern Great Plains. They developed equations to relate grain yields related to stored soil water and _ _ ] ational Commodity Crop froductivity Index,
e :: . growing season rainfall for winter and spring wheat, barley, oats, and safflower. Gross and Rust (1972) determined that Thornthwaite PE Index (Daniels and Johnson, 2001), and latitude and longjtude. The soils having the highest RZAWC Soil  Comp.  Cornnon-irr  Wheatnon-irr RZAWC ~ RZAWC Soil Name Non-irr Land Classification
— O relating soil moisture to temperature, precipitation, and water holding capacity provides a more realistic available Wl‘th about the Same mean annual precipitation have the highest yl?k‘is' ‘The Kuma soil compar ed to the (?thelj flne-‘sﬂty Assoc.  Name (bu/ac) (bu/ac) (cm) (in) Capability Subclass
B 28 (0 1) moisture value for commodity crops. They documented that one of the variables most highly correlated with yield was soils has a 10?"?1' y.1eld. It has about Oﬂf‘i'half the mean annual precipitation as the oth.er fine-silty soils Whl‘Ch likely is not ; @ o 5 2 5 e loamy finesand, 1 10 7% slopes » Mivod, mesic Psammentic Argiudolls
s 0 (112 soil moisture during the growing season. Schroeder (1992) stated that small grain yields on downslope positions of the enough precipitation to have about 11 inches of RZAWC at the beginning of the growing season. Kuma soils have a lower Al 1 27 88 Alvin fine sandy loam. 0 to 2% sl 2 Coarse-loamy. mixed. mesic Typic Hapludalf
- PE ind h h h ils. The Ki s h d/limitati di he land bili bel is cli K 9 vin 35 53 3 . e sandy loam, 0 to 2% slopes S oarse-loamy, mixed, mesic Typic Hapludalfs
I s0<36 (12<14 landscape produce 30 to 80 percent higher yields than upslope positions when averaged over years. This indicated that 10 ex‘t an the ot er soils. 1he Buma's hazar imitation according to the fand capability subclass 15 ¢ imate. uma 9 Alvin 134 52 223 8.8 Alvin fine sandy loam, 2 to 5% slopes 2e Coarse-loamy, mixed, mesic Typic Hapludalfs
M i< ) landscape position played an important role in yields of small grains. Soil and climate properties have different soil is prime farmland ifitis irr 1gaFed. The RZAWC maps show a small amount of land capabﬂ?t}{ clz‘tss onc land (requires 9 Alvin 126 49 22.1 8.7 Alvin fine sandy loam, 5 to 10% slopes, eroded 3e Coarse-loamy, mixed, mesic Typic Hapludalfs
i Finae interactions for plant growth. Some elements have a greater impact on plant growth than others. Typically, selected soil more than 9 inches of RZAWC) exists. Especially if one remembers that the mean annual precipitation is insufficient at 9 Alvin 118 46 7.1 8.7 Alvin fine sandy loam, 10 to 18% slopes, eroded 3e Coarse-loamy, mixed, mesic Typic Hapludalfs
Available Sherman County, Kansas properties, e.g., proportion of sand, silt, and clay, pH, bulk density, salinity, sodicity, root limiting (earthy and non- the start of the growing season for soil profiles to be at field capacity. Table 4 lists selected soil information for Figure 8. 9 Alvin 223 8.8 Alvin fine sandy loam, 18 to 30% slopes 6e Coarse-loamy, mixed, mesic Typic Hapludalfs
Water Capacity earthy) layers, landscape position, amount of precipitation, organic matter, and rock fragments, etc. will determine the It specifies the soil in each soil association, corn and wheat yields, RZAWC, non-irrigated land capability subclasses, and 10 Beaucoup 159 28.7 11.3 Beaucoup silty clay loam, occasionally flooded 2w Fine-silty, mixed, mesic Fluvaquentic Haplaquolls
centimeters (inches) o0t rone ava,ilable ater capacity7 (RZAWC) of a soil (Dale ’ 1968). In years, of normal precipitat’ion the WC of prime the soil classification. There is a relationship between crop yields, RZAWC, and soil classification. 10 Beaucoup 28.6 113 Beaucoup silty clay loam, wet Sw Fine-silty, mixed, mesic Fluvaquentic Haplaquolls
“_'“'“" £ land soil 1 d . th tati ’ wth ' d ield (Sh d Felch 1’972 d v t al 1/9  Bloomfield 103 44 15 59 Bloomfield sand, 1 to 7% slopes 3s Mixed, mesic Psammentic Hapludalfs
= r“" armiand sor's t(,) a large extent determines the x"ege 4 1ve‘gr0 and crop yie ( awand reich, ) an‘ osscta ” 1/9  Bloomfield 98 41 15 5.9 Bloomfield sand, 7 to 15% slopes 4e Mixed, mesic Psammentic Hapludalfs
- Mason C Ounty, 1970): RZAWC is a surf'ogate for many OthCI“ soil properties 'an‘d feature‘s. Knowing the RZAWC relatlor‘lshlp allqws soil CONCLUDING REMARKS 7 Broadwell 169 66 2638 105 Broadwell silt loam, 0 to 2% slopes I Fine-silty, mixed, mesic Typic Argiudolls
oy : b lilinoi scientists to make relatively accurate vegetative growth predictions (Whitney et al., 1897). The current information Vi Broadwell 167 65 26.8 105 Broadwell silt loam, 2 to 5% slopes 2% Fine-silty, mixed, mesic Typic Argiudolls
; g 1noi substantiates the earlier information on RZAWC and climate. 7 Broadwell 157 61 27.2 10.7 Broadwell silt loam, 5 to 10% slopes, eroded 3e Fine-silty, mixed, mesic Typic Argiudolls
810 (G4 . itv (RZA . . .. . . . , ) : )
1013 (4-5) < The root-zope gvallable water‘cap aaty ( W(_:)’ chmatet and'hydrauhc C9ndUCt1V1ty (Ksat) usually df?termlr‘le the crop 3 Dakota 135 55 15.7 6.2 Dakota fine sandy loam, 0 to 2% slopes 2s Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiudolls
1315 (5 6) grown and its yield. Other soil chemical, physical, and biological properties and landscape features (including 3 Dakota 134 54 17.2 6.8 Dakota fine sandy loam, 2 to 5% slopes 2e Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiudolls
METHODS hydrol 1 tc.) 11 te soils i 11 hical These two locations are separated at the ’
15<18 (6-7) ydrology, Slop€, €tC.) usually s€parate Soils 1n a smaller geographical area. €s 10 Dockery 109 32.8 12.9 Dockery silty clay loam, frequently flooded 4w Fine-silty, mixed, nonacid, mesic Aquic Udifluvents
1820 (7-8) second level of soil classification -- suborder. Soils in the Kansas location have a “dry udic” or typically an ustic soil 7 Edgington 150 59 31 12.2 Edgington silt loam 2w Fine-silty, mixed, mesic Argiaquic Argialbolls
=] :“ H *:‘ 2 Soil scientists used guidelines established by the National Cooperative Soil Survey (NCSS, 2005) to complete the Soil moisture regime. Soils in the Illinois location have an udic soil moisture regime. The PE indices for Western Kansas is 6 Elburn 178 67 29.1 11.5 Elburn silt loam 1--- Fine-silty, mixed, mesic Aquic Argiudolls
= oo :1}” "1'1‘ Surveys of Mason County, Illinois (Calsyn, 1995) and Doniphan (Sallee, 1980) and Sherman (Angell et al., 1973) 32-43, Eastern Kansas is 46-80, and West Central Illinois is 80-120 (Daniels and Johnson, 2001). 9 Fayette 148 59 29 11.4 Fayette silt loam, 1 to 5% slopes Ze Fine-silty, mixed, mesic Typic Hapludalfs
o) Counties, Kansas. The NCSS is a nationwide partnership of federal, regional, state, and local agencies and institutions. 9 Fayette 140 56 285 112 Fayette silt loam, 5 to 10% slopes, eroded 3e Fine-silty, mixed, mesic Typic Hapludalfs
I . . . . . . . . . . . 9 Fayette 130 52 28.5 11.2 Fayette silt loam, 10 to 18% slopes, eroded 4e Fine-silty, mixed, mesic Typic Hapludalfs
036 (2 19) This partnership works closely with universities to cooperatively investigate, inventory, document, classify, and interpret CITATIONS 9 Fayette 119 47 2.5 112 Fayette sity clay loam, 7 to 15% slopes, sev. eroded 4o Fine-silty, mixed. mesic Typic Hapludalfs
-_;;'.. 76 (14 30) Fi re S. . . . . . . h l f h . . . . : ) 0 ) . : a . ) ) ) i )
SOII? and to dlSSCm{I’l‘al‘ZC, pUthh’ and pI‘Ol’l’lOt‘C the use of 1r1‘format10r‘1 about the soils of the United S.tates and 1ts trust Angell, R.C., C.F. Youberg, E.L. Bell, and J.S. Hagihara. 1973. Soil Survey of Sherman County, Kansas. USDA-Natural Resources Conservation Service. Washington, DC. 9 Fayette 29 11.4 Fayette silt loam, 18 to 30% slopes e Fine-silty, mixed, mesic Typic Hapludalfs
territories. The activities of the NCSS are carried out on national, regional, and state levels. Populating soil property Brown, P.L. and G.R. Carlson. 1990. Grain Yields related to Stored Soil Water and Growing Season Rainfall. Montana State University Agricultural Experiment Station, Special Report 35, Bozeman, M. 5 Harpster 164 61 30.2 119 Harpster silty clay loam w Fine-silty, mesic Typic Calciaquolls
H H H H H H Calsyn, D.E. 1995. Soil Survey of Mason County, Illinois. USDA-Natural Resources Conservation Service. Washington, DC. . . . . . . N
da‘_:a’ C‘llmatIC faCtOI“S" and lanflsca'p C’ features in the National Soils Information Sys'tem (NASIS) fOl‘lOWCd the NCSS Dale): RF. 1968. The (lllir;latol):)gy of SoilMolilsture, liivallaoraﬁon, anduNon-MoilsJ‘rure Stress Days for Corn in lowa. Agricultural Meteorology. 5:111-128. 8 Ipava 172 69 273 10.7 Ipava silt loam 1--- Fine, montmor: l]]OIlth, mesic AqlC Ar gIUdOHS
gu1dellnes. The soil information in Tables 1 thr ough 4 was extracted from the Soil Data Mart (SOll SLII'VCY Staff, 200”, Daniels, Waylon Dwain and Gregory L. Johnson. 2001. Development of a New Precipitation-Effectiveness Index. ERIS Users Conference. San Diego, CA. http://gis.esri.com/library/userconf/proc01/professional/papers/ pap466/p466.htm. 4 Marshan 150 58 17.3 6.8 Marshan loam 2w Fine-[oamy over Sandy or Sandy-ske[eta_[, mixed, mesic Typic Endoaquo]]s
- : : : : : : : : Gross, E.R. and RH. Rust. 1972. Estimation of Corn and Soybean Yields Utilizing Multiple Curvilinear Regression Methods. Soil Sci. Soc. Am. Proc., 36:316-320. . s . .
Donlph an county’ Kans as calculated using data elements in the Soil ‘Data Mart, or ger‘lerate'd l"lsulg 1nt‘erp ‘I‘CtathC‘ models Wlth‘data e‘lements n Hartung, S.L., SA. Sche:inost, a}r}d BJ,Ahrens, 199}. S@emific Methodology of the NCSS. pp. 59-'48. In MJ.Mausbach @d L.P.Wilding (e'd), Spatial Variabilities of Soils and Landforms. SSSA Special Publication Number 28. SSSA, Madison, WI. 5 Onarga 134 55 20.7 8.1 Onarga sandy loam, 0 to 2:%’ slopes 2s Coarse'loamYa m%xed, meS{C TYp{C Arg{UdOHS
NASIS. Hartung et al. (1991) state that soil-landscape relationship is the scientific basis that makes it possible to produce Kellogg, C.E. 1959. Soil Classification and Correlation in the Soil Survey. U.S. Department of Agriculture. Soil Conservation Service. Washington, DC. 17 pages. 3 Onarga 133 54 20.7 8.1 Onarga sandy loam, 2 to 5% slopes 2e Coarse-loamy, mixed, mesic Typic Argiudolls
. . . . . . . . . . . Klingebiel, A.A. and P.H. Montgomery. 1961. Land-Capability Classification. USDA-SCS Agric. Handb. 210. U.S. Gov. Print. Office, Washington, DC. 3 . . . . \
a soil mapping model. The soil scientist designs soil map units based on these models. Reliable soil maps can be made National Cooperatve Soil Survey. 2005, General Manua: Tile 430 - Soi Surve: Part 402 - Sol Survey o htpy/soilsusdagoyfparnerships/ness/ 3 Onarga 125 51 215 85 Onarga fine sandy loam, 5 to 10% slopes, eroded 3e Coarse-loamy, mixed, mesic Typic Argiudolls
G l s 'l M . - — because the location of soils is predictable on the landscape' Olson, K.R. and ] M. Lang. 2000. Optimum Crop Productivity Ratings for Illinois Soil. Bulletin 811. University of Illinois. Urbana, IL. 7 Pillot 146 58 23.2 9.1 Pillot silt loam, 0 to 2% SIOPeS 2s Flﬂe-SlltY over SandY or SandY'Ske]etaly leCd: mesic TYPIC Ar gIUdOHS
enera 01 ap -_ P AR , Sallee, K.H. 1980. Soil Survey of Doniphan County, Kansas. USDA-Natural Resources Conservation Service. Washington, DC. 7 Pillot 144 57 23.2 9.1 Pillot silt loam, 2 to 5% slopes 2e Fine-silty over sandy or sandy-skeletal, mixed, mesic Typic Argiudolls
. . i e e i i LE Schroeder, S.A. 1992. Reclaimed Topographic Effects on Small Grain Yields in North Dakota. pp.31-34. In RE. Dunker, et al. (ed.). Proc. of the 1992 Natl. Symp. On Prime Farmland Reclamation. Dep. of Agron., Univ. of IL, Urbana, IL. R . . o , K . . . .
Mason County, Illinois 55 ; Soil attribute data contained in the Digital General Soil Map of the United States (STATSGO2) and the Soil Survey Shaw, RH. and RE. Felch. 1972. Climatology of A Moisture-Stress Index for lowa and Iis Relationship to Corn Yield. lowa State Journal of Science 46:357-368. 7 Pillot 136 04 22.8 9 Pillot silt loam, 5 to 10% slopes, eroded Ze Fine-silty over sandy or sandy-skeletal, mixed, mesic Typic Argiudolls
. . . . Soil Survey Staff. May 19, 1958. Land Capability Classification. Soils Memorandum $CS-22. Soil Conservation Service, Washington, DC. 1/2 Plainfield 2 6 Plainfield sand, 1 to 7% slopes S Mixed, mesic ic Udipsamments
Geographic (SSURGO) databases were used to develop thematic maps showing, at different scales and levels of ol SErvez Staff. August 11, 1959. Land Capability Subclass. Soils Memorandum SCS-30. Soil Conversation Service, Washington, DC. 1;2 Pla:nf;el d 32 g 6 Pla;nf;el dsand 7 1o 1 5(:%) sll; pes 6 Mge 4 mesic ?’ygic U dig samments
i i itv i i i i . i f h Soil Survey Staff. 1993. Soil Survey Manual. U.S. Department of Agriculture - Soil Conservation Service, Handbook No. 18, U.S. Government Printing Office. Washington, DC. Or http://soils.usda.gov/technical/manual/. ’ ’ 4 ’
resolution, the root zone avallabl'e Water capacity 11:1 units of inches and centimeters. The root ?201’16 calculation for bot Soil Survey Staff. 1999. Soil Taxonomy: A Basic System of Soil Classification for Making and Interpreting Soil Surveys. Agricultural Handbook 436, second edition. USDA-Natural Resources Conservation Service, Washington, DC. 1/2 Plainfield 9.2 3.6 Plainfield sand, 15 to 30% slopes 7s Mixed, mesic Typic Udipsamments
STATSGO2 and SSURGO were originally prepared in NASIS for correlated legends and then written to an MS Excel Soil Survey Staff. 2007, Soil Data Mart (hitp://soildatamart nrcs.usda gov/). 6 Plano 175 67 284 112 Plano silt loam. 0 to 2% slopes 1. Fine-silty, mixed, mesic Typic Argiudolls
1A USDA - Natural Resources Conservation Service. 1994. State Soil Geographic (STATSGO) Database - Data Use Information. Misc. Publication No. 1492. National Soil Survey Center, Lincoln, NE. : ' . ’ . LT . . ;
Sp readsheet. The Sp readsheets were COﬂVCI‘th to Dbase v format and then J Olned to SSURGO and STATSG02 feature USDA-NatEral Resozrces Conservation Serv:ce, 1995. Soil Sur:rey Geograplhic (SSURGO) Database - Data Use Informaltion. Misc. Publication No. 1527. National Soil Survey Center, Lincoln, NE. 6 Plano 173 66 28.4 11.2 Plano silt loam, 2t0 5% slopes 2e Fme-sﬂty, mIXCd, mesic Typlc AI‘gll]dOllS
classes for mapping using ArcGIS version 9.2. Root zone available water capacity small scale 13,500,000 and USDA-NRCS. 2006. The Digital General Soil Map of the United States (STATSGO 2.0) (http://soildatamart.nres.usda.gov). USDA - Natural Resources Conservation Service. Information Technology Center, Fort Collins, CO. ina i i i
bping 5 P ty USDA-NRCS. 2007. Soil S G hic Database (SSURGO) version 2.1. Illinois Collection. Ch: ign, IL. Soil Data Mart Source (http://soildatamart.nrcs.usda.gov). Fiscal Year 2007, second quarter edition. > Selma 157 62 259 102 Selma day loam 2w Fine loamy’ mlxed’ mesic TYplC Haplaquolls
. : : Syl : : - . . doil durvey Geographic Database version Z.1. llnois Collection. ampaign, 1L. Soil Data U ://so1da Nres.usda.gov). ks ) U ition. . . .
1500’000) map pr oducts for the nation and for individual states will be offered later this calendar year as p art of the on- USDA-NRCS. 2007. Soil Survei Geogaghic Database (SSURGO) version 2.1. Kansas Collection. Salina, KS. Soil Data Mart Source (http://soildatamart.nres.usda.gov). Fiscal Year 2007, second quarter edition. 2/3 Spaﬁa 106 45 12.7 5 Sparta loamY sand, 1to 7% slopes 4s SandY7 leCd, mesic Entic HaPIUdOHS
line Soil Survey Atlas (SCC http; //WWW. ngdc,wvu_edu) . Voss, RE., ]J. Hanway, and W.A. Fuller. 1970. Influence of Soil, Management, and Climatic Factors on the Yield Response of Corn to N, P. and K Fertlizer. Agronomy Journal 62:736-740. 2/3 Sparta 12.7 5 Sparta loamy sand, 7 to 15% slopes 6s Sandy, mixed, mesic Entic Hap[udolls
Whitney, M., F.D. Gardner, and L J. Briggs. 1897. An Electrical Method of Determining the Moisture Content of Arable Soils. USDA-Soils Division, Bulletin No. 6. Washington, DC. 8 Tama 1 69 66 30.1 119 Tama silt loam. 0 to 2% slopes 1 Fine-sil ty mixed. mesic Typic Al‘gill dolls
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The Digital General Soil Map (STATSGO2) database was developed by the USDA-NRCS and published in 2007 (USDA- 8 Tama 167 65 30.1 11.9 Tama silt loam, 2 to 5% slopes 2e Fine-silty, mixed, mesic Typic Argiudolls
! NRCS, 2007). These data were formerly known as a national collection of the State Soil Geographic database 8 Tama 157 61 29.3 11.5 Tama silt loam, 5 to 10% slopes, eroded 3e Fine-silty, mixed, superactive, mesic Typic Argiudolls
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