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Fig. 11. Soil surface textural class of Mississippi County, Arkansas.

Fig. 12. Soil drainage class of Mississippi County, Arkansas.
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Fig. 14. Soil permeability for Mississippi County, Arkansas, in inches per hour.

Fig. 13. Soil reaction (pH) of Mississippi County, Arkansas.



with the Routon-Crevasse-Dundee complex and the

Dundee Series.

Soil Permeability

Soil permeability refers to the rate of downward

movement of water under saturated conditions where

ponded water is at the surface creating a hydraulic

gradient. The units of permeability are inches per

hour. The rate of downward movement of water is

controlled by both the hydraulic gradient, the height

(weight) of the ponded water at the surface, and the

soil matrix and pore size. Permeability differs from

drainage in that drainage also occurs during unsatu-

rated conditions. The estimates of permeability are

based upon soil structure and porosity. Soil perme-

ability in conjunction with other properties is used to

predict soil suitability for numerous uses such as rice

production, wetlands, ponds, and sewage lagoons. 

The class of permeability occupying the largest

areal extent is very slowly permeable, 0 to 0.06 inch-

es per hour, and covers over 52% of the county

(Table 10). These areas coincide with most of the

clayey-textured soils such as the Alligator, Sharkey,

and Tunica series (Fig. 14). The second largest cate-

gory is 0.6 to 2.0 inches per hour and coincides with

the Routon-Crevasse-Dundee complex and the

Dundee Series.  The third largest category is in the

6.0 to 20.0 inches per hour range at over 7% and is

made up of Steele, Crevasse, and Bruno Series; these

are rapidly permeable soils along river banks and

abandoned stream channels. Permeability range of 2

to 6 inches per hour is mostly comprised of the Steele

series. Permeability range of 0.06 to 0.2 inches per

hour covers nearly 5% of the county and coincides

mostly with the Bowdre Series.

Hydric Soil Potential

Hydric soil potential is a measure of the probabil-

ity that a soil has hydric characteristics. Hydric soils

are saturated, flooded, or ponded long enough during

the growing season to develop anaerobic conditions

in the upper layer of the soil and to support the

growth and regeneration of hydrophytic vegetation.

These characteristics are some that are used as crite-

ria for the identification of wetlands. These data are

divided into classes that portray only the potential of

occurrence. Due to scale limitations and inclusions,

an on-site inspection is necessary to determine the

actual hydric condition. Table 11 and Fig. 15 show

the distribution of the potential hydric soils in

Mississippi County.

Annual Flooding

Annual flooding potential, duration, and months

when flooding occurs are terms used to describe the

likelihood of flooding and duration during a year.

Table 12 shows the descriptive terms for the potential

of inundation and duration for Mississippi County. 

There are only two classifications for annual

flooding in Mississippi County, None and Rare. The

Rare occurrence is brief in duration and occurs

between the months of December and April. The area

of rare flooding is 119,517 acres, (48,368 ha) or

20.2% of the total county area (Fig. 16).

Soil Erodibility

Soil erodibility or k factor is the relative index of

susceptibility of bare cultivated soil to particle

detachment and transport by rainfall. The value of k

is used in the Universal Soil Loss Equation to esti-

mate annual loss of soil due to erosion.

Measurements are made on plots of standard dimen-

sions and adjusted to a 9% slope.  Currently, k is

computed by simulated rainfall on freshly tilled

plots. Early measurements integrated erosion for the

year under natural rainfall. Erodibility can also be

calculated from the composition of the soil, saturated

hydrologic conductivity, and soil structure.
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Table 11. Distribution of potential for hydric soils in Mississippi County, Arkansas.
Potential ac ha % Cover
Medium 335,013 135,577 56.6
High 230,648 93,342 38.9
Other 26,688 10,801 4.5
Total 592,349 239,721 100.0

Table 12. Descriptive terms for potential of inundation and duration 
in Mississippi County, Arkansas.

Classes Criteria
(Frequency) (Within a 100 year period)

None No reasonable possibility
Rare 1-5 times
Occasional 5-50 times
Frequent ≥ 50 times
Common Occasional and frequent can be grouped for certain purposes

(Duration)
Extremely Brief < 4 hours (flooding only)
Very Brief 4-48 hours
Brief 2-7 days
Long 7 days-1month
Very Long ≥ 1month

Table 13. Soil erodibility for Mississippi County, Arkansas.
k Factor ac ha % Cover
0.10 8,752 3,541 1.5
0.15 4,869 1,970 0.8
0.17 50,377 20,387 8.5
0.24 11,435 4,628 1.9
0.32 328,840 133,080 55.5
0.37 39,746 16,085 6.7
0.43 61,555 24,911 10.4
0.49 60,087 24,317 10.2
Other 26,688 10,801 4.5
Total 592,349 239,720 100.0

Table 14. Percentage organic matter by weight of the soils in Mississippi County, Arkansas.
% OM ac ha % Cover
0.5-1.0 50,377 20,387 8.5
0.5-2.0 111,946 45,304 18.9
0.5-3.0 14,217 5,753 2.4
0.5-4.0 249,334 100,904 42.1
1.0-2.0 12,362 5,003 2.1
1.0-3.0 115,186 46,615 19.4
1.0-4.0 11,000 4,452 1.9
2.0-5.0 1,239 501 0.2
Other 26,688 10,801 4.5
Total 592,349 239,720 100.0
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Fig. 15. Spatial distribution of potential for hydric soils in Mississippi County, Arkansas.

Fig. 16. Flooding occurrence in Mississippi County, Arkansas.
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Fig. 17. Soil erodibility or k factor of Mississippi County.

Fig. 18. Percentage organic matter for the soils of Mississippi County, Arkansas.



Mississippi County is dominated by the moderate

erosion k value of 0.32 (Table 13). These areas pri-

marily coincide with Sharkey, Steele, Alligator, and

Tunica soils (Fig. 17). The next two largest are areas

of even higher erodibility. The k value of 0.43 is

mostly Commerce and Dundee soils while the high-

er k factor 0.49 is mostly Routon-Crevasse-Dundee

complex. The lower k values and smaller areas coin-

cide with Steele, Hayti, Bruno, and Crevasse soils.

Soil Organic Matter

Organic matter content is expressed as a range of

the percentage of total soil by weight. The presence

of organic materials affects the soil structure, color,

water retention, water infiltration, and retention of

inorganic and organic materials such as fertilizers

and pesticides. An increase of organic matter at the

soil surface increases infiltration and decreases

runoff. In cultivated fields, organic matter content at

the soil surface is strongly affected by soil management.

The largest organic matter range is the 0.5% to

4.0% range. This range covers over 42% of the cen-

tral portion of the county (Table 14) and coincides

with the Sharkey and Steele soils (Fig. 18). The sec-

ond largest category of the 1.0% to 3.0% range cov-

ers over 19% and includes the Bowdre and Tunica

soils. The 0.5% to 2.0 % range covers nearly 19% of

the county. These areas are on the Routon, Crevasse,

Dundee soils and are adjacent to rivers and aban-

doned stream channels. 

Available Soil Water Capacity

Available soil water is the volume of water that

should be available to plants if the soil were at field

capacity. Field capacity is the water remaining in soil

after drainage due to gravity. Available water capaci-

ty is expressed as inches of water per inch of soil and

is a better measure of required irrigation. Available

water capacity is a better measure of required irriga-

tion than field capacity. Clayey soils may hold more

water than others, but crops may require more fre-

quent irrigation because a greater volume of water is

held in the soil so tightly that many crops cannot

extract it from the small pore spaces.

In Mississippi County over 41% of the area has

an available water capacity (AWC) of less than 0.14

inches (Table 15). These areas are dominated by

Sharkey Series soil (Fig. 19). Other clayey soils such

as Alligator, Tunica, and Bowdre soils account for

most of the 0.15 to 0.20 AWC range. The silt loam

soils account for most of the higher AWC ranges and

occupy the northwest region of the county.

Soil Bulk Density

Moist bulk density is a measure of the weight of

oven-dry soil per unit volume of soil at or near field

capacity, expressed as grams per cubic centimeter. It

is a measure of compaction and is one of the most

important soil properties. Bulk density values range

from 1.2 to 1.8 g cm-3 with clayey-textured soils

having lower bulk densities than sandy soils. 

In Mississippi County over 43% of the area is

covered by soils with a bulk density of 1.2 to 1.5

(Table 16) and is occupied by Sharkey soils and com-

plexes (Fig. 20). The next largest area is bulk densi-

ty ranges of 1.4 to 1.5 covering 15% of the county.

These areas coincide with the Routon-Crevasse-

Dundee complex and the Dundee Series.  The third

largest area is the 1.45 to 1.55 covering over 12% of

the county. These areas are made up of mostly Tunica

Series and occur along areas adjacent to streams and

abandoned stream channels.
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Table 15. Available soil water capacity in inches of water per inch of soil. 
AWC ac ha % Cover
0.05-0.10 4,869 1,970 0.8
0.06-0.10 8,752 3,542 1.5
0.07-0.14 233,574 94,526 39.4
0.10-0.12 31,715 12,834 5.4
1.10-0.15 12,362 5,003 2.1
0.10-0.20 11,000 4,452 1.9
0.12-0.18 5,241 2,121 0.9
0.13-0.18 30,097 12,180 5.1
0.15-0.19 1,239 501 0.2
0.15-1.20 126,192 51,069 21.3
0.18-1.23 14,217 5,754 2.4
0.20-0.22 9,618 3,892 1.6
0.20-0.23 14,455 5,850 2.4
0.20-0.24 50,543 20,455 8.5
0.21-0.23 11,787 4,770 2.0
Other 26,688 10,801 4.5
Total 592,349 239,720 100.0

Table 16. Soil bulk density of Mississippi County, Arkansas in mass per unit volume.
Bulk Density 
(g cm-3) ac ha % Cover
1.20-1.35 1,239 501 0.2
1.20-1.50 257,819 104,338 43.5
1.30-1.60 12,362 5,003 2.1
1.30-1.65 16,223 6,565 2.7
1.30-1.70 38,208 15,462 6.5
1.35-1.65 15,760 6,378 2.7
1.40-1.50 88,816 35,944 15.0
1.40-1.55 50,543 20,455 8.5
1.40-1.60 4,869 1,970 0.8
1.45-1.55 74,177 30,019 12.5
1.50-1.55 5,645 2,284 1.0
Other 26,688 10,801 4.5
Total 592,350 239,720 100.0

Table 17. Water table duration in months for Mississippi County, Arkansas.
Months ac ha % Cover
Nov.-Mar. 8,752 3,542 1.5
Dec.-Mar. 50,544 20,454 8.5
Dec.-Apr. 300,703 121,693 50.8
Jan.-Apr. 147,717 59,780 24.9
Jan.-May 57,945 23,450 9.8
Other 26,688 10,801 4.5
Total 592,349 239,721 100.0
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Fig. 19. Available soil water capacity in inches of water per inch of soil 
in Mississippi County, Arkansas.

Fig. 20. Soil bulk density expressed as weight per unit volume of soil
in Mississippi County, Arkansas.
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Fig. 21. Water table duration in months for Mississippi County, Arkansas.

Fig. 22. Water table depth intervals (in feet) for Mississippi County, Arkansas.



Depth to Water Table

Water table properties are a set of data that

describes the nature of a seasonal water table. There

are three aspects to water table: months of occur-

rence, depth, and type of water table. The two types

of water tables are perched and apparent. Perched

water tables are sub-surface saturated layers that are

separated from deeper aquifers by an unsaturated

layer. Apparent water tables are continuously saturat-

ed layers from lower aquifers to the top of the water

table. 

In Mississippi County nearly 87% of the area is

apparent water while nearly 9% is perched. The most

common duration of the water table is between

December and April (Table 17). Most of these areas

are on the Sharkey, Alligator, and Tunica soils. The

later durations occur near the stream channels while

the earlier durations occur in the northwest portion of

the county on the coarser textured soils (Fig. 21). The

most common depth interval to water is the 0 to 2-ft

category covering over 40% of the county (Table 18).

These are areas coinciding with the Sharkey,

Alligator, and Tunica soils (Fig. 22). The second

largest category is the 0.5 to 1.5-ft depth interval that

covers over 13% of the county. These are areas along

stream channels. The third largest category is the 0 to

1.0-ft depth interval covering over 11% of the coun-

ty. These areas are in the northwest portion of

Mississippi County.

Prime Farmland

Prime farmland is one of a series of technical soil

groupings used to manage the environment and agri-

cultural production. This interpretation is based upon

several soil environmental, physical and chemical

properties contained within a SSURGO database.

Criteria for prime farmland are adequate and depend-

able water supply, favorable temperature and grow-

ing season, acceptable acidity or alkalinity, accept-

able salt and sodium content, and few or no rocks. All

areas considered must also be available for use as

farmland.

No areas in Mississippi County are classified

outright as prime farmland. All prime farmland areas

in the county are classified as such under certain con-

ditions (Table 19). In the county, 40% of the area is

prime farmland provided that the areas are protected

from flooding (Fig. 23). Over 58% of the county can
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Table 18. Water table depth for Mississippi County, Arkansas.
Depth (ft.) ac ha % Cover
0.0-1.0 67,220 27,204 11.4
0.0-2.0 238,786 96,635 40.3
0.5-1.2 11,000 4,451 1.9
0.5-1.5 80,613 32,624 13.6
0.5-2.0 12,362 5,003 2.0
1.5-2.0 22,560 9,130 3.8
1.5-2.5 50,377 20,387 8.5
1.5-3.5 38,208 15,462 6.5
1.5-4.0 18,467 7,473 3.1
2.5-3.5 7,568 3,063 1.3
3.0-4.0 4,880 1,975 0.8
3.5-6.0 8,752 3,542 1.5
4.0-6.0 4,868 1,970 0.8
Other 26,688 10,801 4.5
Total 592,349 239,720 100.0



be considered prime farmland provided that the areas

are protected from flooding and are drained. These

areas coincide with the same areas where the depth to

the water table is less than 1.0 ft (Fig. 22). This clas-

sification is also inconsistent with the flooding fre-

quency, which is either “none” or “rare” for the coun-

ty, but is consistent with the predominant drainage

properties. In this one instance, the effect of human

intervention has influenced the soils data in that

much of the county is protected from flooding by

levees. Without these levees, the flooding frequency

would dramatically change upward. Although the

database reflects the changes in flooding due to lev-

ees, it does not reflect the influence of past drainage

projects. The drainage projects removed the surface

water but did not change the drainage property of the

soil. Only a change in soil texture could affect soil

drainage.  

Over 4% of the area in Mississippi County is not

considered as prime farmland. These areas coincide

with water table depths greater than 3 ft which are the

sandy soils of Bruno, Crevasse and Steele. These

areas would not be suitable for irrigation due to lack

of water held within the soil matrix and because of

rapid drainage through the soil profile and low avail-

able water capacity.

AAES Research Report 970

36

Table 19. Areal distribution of prime farmland locations in Mississippi County, Arkansas.
Description ac ha % Cover
Not Prime Farmland 25,836 10,456 4.3
Protected rom flooding 195,173 78,985 33.0
Drained and protected from flooding 344,652 139,478 58.2
Other 26,688 10,801 4.5
Table 592,349 239,720 100.0

Fig. 23. Prime farmland potential for Mississippi County, Arkansas.



Land-Use Changes 

The USGS level 1 land-use classification system

reflects a general classification scheme such as

urban, transportation, forest, and agriculture. Figures

6 and 7 are approximations of this scheme.

Interpretation of the satellite imagery has provided

an ability to create a classification finer than level 1,

which allowed the identification of individual plant

species. This precision also has permitted investiga-

tions of not only land use and land cover between

1992 and 1999, but also changes in crop production

during these years. Cross tabulating the 1992 and

1999 crops pointed out absolute changes in land use

with some degree of accuracy and included evidence

of crop rotation. Time issues such as the 7-year gap

between imagery and the time of season the imagery

was taken limited the conclusions that could be

drawn from the imagery. Investigations into the

changes in the forest land-use category were not pos-

sible due to inconsistencies in this land-use category

for 1992 and 1999. To reduce confusion, areas that

were classified as forest in either imagery were omit-

ted from further analyses. As a result, total areas of

specific crops changed; however, the relationship

between years and crops remained consistent due to

the relatively small coverage of the forest land-use

category. 

There are many different manners in which to

analyze the cropping changes between the 2 years.

For simplicity purposes only the major changes will

be discussed. As noted, the changes in land use

between the 2 years (1992 and 1999) were minimal

and were marked by the change of “bare soil” to

“crops” (Table 20; Table 21).  Over 94% of the “bare

soil” changed to crop production while nearly 5%

went to the urban category. Of the portion that went

to crops, over 59% was converted to soybean produc-

tion, over 27% was converted to cotton, and over 8%

was converted to rice, corn, or grain sorghum.  The

“other crop” land-use category from 1992 was delet-

ed in the 1999 and classified as soybeans (49%), cot-

ton (43%), or corn and grain sorghum (7%). The

deletion of these two categories accounts for the gain

of over 100,000 cropland acres in the county. 

Because of the 7-year span between the two

images, a complete analysis of crop rotation is not

possible. However, inferences can be made. Of areas

that were planted with soybeans in 1992, 53% of

these areas were again planted with soybeans in

1999; cotton was planted in nearly 36% of the 1992
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Table 20. 1992 crop production for Mississippi County, Arkansas.
Land-cover ac ha % Cover
Urban 18,158 7,349 3.1
Forest 46,712 18,904 7.9
Soybeans 224,593 90,892 37.9
Rice 26,702 10,806 4.5
Cotton 132,864 53,769 22.4
Grain Sorghum/Corn 10,784 4,364 1.8
Herbaceous/Pasture 1 0 0.0
Other crop 52,353 21,187 8.8
Bare Soil 56,963 23,053 9.6
Barren land 289 117 0.1
Flooded areas 1,397 565 0.2
Water 12,218 4,944 2.1
Other 9,315 3,770 1.6
Total 592,349 239,720 100.0



soybean areas; and rice was planted in nearly 7% of

the 1992 soybean areas. Of areas that were planted

with cotton in 1992, 51% of the same area was also

planted with cotton in 1999, soybeans were planted

in 42% of the 1992 cotton areas, and rice, grain

sorghum, and corn were planted in 6% of the 1992

cotton area.  Soybean and cotton account for 78% of

the total county area in 1999. Rice production cov-

ered much less area in Mississippi County at approx-

imately 4.5%. Unlike cotton and soybeans, less than

10% of the area planted with rice in 1992 was again

planted with rice in 1999. Soybeans were planted in

55% of the previous rice areas while cotton was

planted in 27% of the previous rice areas.

Wheat and oat production were combined in the

satellite imagery due to similarities in their spectral

signatures. Statistics for crop production for

Mississippi County showed little if any oat produc-

tion. Therefore, it was assumed that the numbers pre-

sented pertain to wheat production. In Mississippi

County most wheat is produced as winter wheat and

visible only in the spring satellite imagery. Land use

from the spring 1992 satellite imagery showed near-

ly 10% (57,268 acres and 23,176 hectares) of

Mississippi County, under wheat production. In 1999

wheat production dropped to 9% (53,688 acres and

21,727 hectares) of Mississippi County a reduction

of 0.6% (3,580 acres and 1,449 hectares).

Comparison of the spring imageries with the summer

imageries showed areas where the wheat was double-

cropped with other crops. In 1992, 60% of the wheat

production area was double-cropped with soybeans,

14% was bare soil, and 11% planted with cotton. The

remaining 15% was divided between other crops. In

1999, 92% of the wheat production area was double-

cropped with soybeans, 4% with cotton, and the

remaining 4% with other crops.

CONCLUSIONS

Mississippi County is unique in that it is uniform

in many respects. This uniformity negated some of

the normal measures of land use and soil properties

for this report. Normally, an analysis of soil proper-

ties with other geographic themes such as land use or

geology would show differences based upon specific

soil properties. Because agricultural land uses domi-

nate the land area of the county, any analyses based

upon soil properties and individual agricultural crops

would show the same percentage distribution as the

whole county. The opposite conclusion is that any state-

ment that could be drawn from the county distribu-

tion would describe the county with more accuracy. 

AAES Research Report 970

38

Table 21. 1999 crop production for Mississippi County, Arkansas.
Land cover ac ha % Cover
Urban 17,480 7,074 3.0
Forest 45,030 18,223 7.6
Soybeans 267,650 108,317 45.2
Rice 27,460 11,113 4.6
Cotton 196,364 79,467 33.2
Grain Sorghum/Corn 18,015 7,291 3.0
Herbaceous/Pasture 1,021 413 0.2
Bare Soil 7 3 0.0
Barren Land 1,434 580 0.2
Flooded Areas 531 215 0.1
Water 12,518 5,066 2.1
Other 4,839 1,958 0.8
Total 592,349 239,720 100.0



The following illustrates this point. The elevation

range, 58 ft, is narrower than in the adjacent counties.

The entire region is within Major Land Resource

Area 131 or the Mississippi Valley Silty Alluvium.

Over 57% of the soils in the county have a texture of

silty clay loam or finer. Over 82% of the county is

either poorly or somewhat poorly drained. Soil per-

meability rates of less than 0.06 in h-1 occupy over

52% of the county.  Over 95% of the county has a

greater than medium potential for hydric soils with

no low potential areas. Over 82% of the soil is mod-

erately to highly erodible (k factor greater than 0.24).

Nearly 54% of the soils in the county had a low bulk-

density range of  1.3 g cm-3 or less, reflecting the

higher clay contents of the soils. Over 63% of the

soils have a water table within 2-ft of the soil surface

that is persistent in the winter and spring. None of the

land in the county is classed prime farmland without

drainage improvements or preventative measures

against flooding.  When these measures of improve-

ment are taken, over 91% of Mississippi County

could be considered as prime farmland. This is

reflected by the land use where agriculture covered

over 85% of the county area. 

Soils naturally vary across landscapes. They are

mapped according to several soil and environmental

factors including landscape position and vegetation.

Soil mapping results in a product that shows the dis-

tribution of soils across a landscape, which is

referred to as spatial distribution. Most soil proper-

ties are presented here as groups or ranges of values

and not as discrete numbers or characteristics. This

variance with area is referred to as spatial variation

and is considered intrinsic because the variation

occurs within a map unit. The spatial distribution of

soils in Mississippi County is based on the intrinsic

variability of soil properties. A soil map unit is not a

pure entity and contains inclusions of other soils that

may or may not have similar properties. Soil variabil-

ity complicated by influences of humans can be con-

sidered as extrinsic variability. Therefore, soils have

different types of variability 1) the spatial distribu-

tion based upon landscape position, 2) intrinsic vari-

ability based upon the properties of the soil, 3) inclu-

sions of other map units with different soil proper-

ties, and 4) extrinsic variability based upon influ-

ences from outside the soil environment. In addition,

there are also factors from the actual soil survey. The

degree of variability added depends upon the level or

intensity of the soil survey. All of this variability

indicates that the material presented here and in

NRCS soil survey publications should not be used as

a basis for a site-specific evaluation. An on-site sur-

vey is the only manner in which the true nature of the

soil and associated environment can be determined.

However, this report and the associated NRCS soil

survey publication can assist land management

planning.

County soil surveys published by NRCS provide

maps for soil map units and tabular data associated

with soil map units. The tabular data provide infor-

mation on various soil physical and chemical proper-

ties, and on soil usage interpretations. This document

supplements the information available in the soil sur-

vey report by providing maps of secondary soil

attributes and their real extents. The purpose of this

report is to facilitate soil and land resource inventory

and management by making tabular data available in

a spatial format. The readers will learn, however, in

reading this report and comparing its contents to

one’s own experiences and observations, that the

inventory of the county soil survey and this resulting

report are not perfect. Soil survey reports tend to be

both accurate and imprecise. Intricate details of the

land cannot be completely depicted and described on

maps of this scale or in a text of this length. Specific

soil use or management continues to require site-

specific information.
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