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What we know about
hydrology/morphology

Redox depletions (gray colors)
are formed under saturated and
reduced conditions
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Redox Transformations
Coating of Fe,O,

Ve . D
oS- o

Fe2* _
Brown Soil Gray Soil

Fe3*

2e" + 6H* + Fe,O; > 2Fe(ll) + 3H,0
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What we know about
hydrology/morphology

2 chroma colors are interpreted as an indicator water
table or wetness conditions in several states

* National soil judging teaches 2 chroma colors indicate
SHWT

« 2 chroma colors are not exclusively used to determine
water table or saturation by USDA-NRCS

 From previous work

— 21 days required to created reducing conditions (He et al.,
2002)

— Common 2 chroma depletions represented 24 to 102 days of
continuous saturation in Rl (Morgan and Stolt, 2006)

— Strong correlation between percent low chroma color and
saturation
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#-------Concentrations

3 & 4 chroma
depletions

5 2 chroma
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What we do not know

* What do the color patterns of different
RMFs mean with respect to saturation

 Are there differences between solls:
— Textural
— Depth occurrence
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MATERIALS
and
METHODS
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VIRGINIA

COASTAL PLAIN SOIL REGION

MIDDLE COASTAL PLAIN SYSTEM

UPPER COASTAL PLAIN AND PIEDMONT SYSTEM
SANDHILLS SYSTEM

LOWER COASTAL PLAIN - WICOMICO AND TALBOT SYSTEM
LOWER COASTAL PLAIN - PAMLICO SYSTEM
ORGANIC SOIL SYSTEM

BRACKISH AND FRESHWATER MARSH SYSTEM
OUTER BANKS SYSTEM

LARGE RIVER VALLEYS AND FLOOD PLAIN SYSTEM

e
|

e

Atlantic Ocean

SOIL SYSTEMS MAP
NORTH CAROLINA
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Richlands, NC

Foreston Soil

(Coarse-loamy,
siliceous,
semiactive, thermic

Aquic Paleudults)

Textures:
topsoil - loamy sand
argillic - sandy
loam
subsoll - sand
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PLAYGROUND

TURNIP FAR’VI_ |
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Rainbow Soil

(Coarse-loamy,
mixed, active, mesic
Aquic Dystrudepts )

Textures:

- & topsoil - silt loam

= U argillic - silt loam

o subsoil - fine sandy
loam




Measurements

At all sites for each soil plot at each site

— Soll Profile Descriptions

-Percentages of redoximorphic features
(estimated by eye)

—Daily water table levels (or maximum
level) and rainfall
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Assessment of Soil
Wetness
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Loamy Textured Horizons

100

Numbers above boxplots represent mean values.

80 - Letters above boxplots indicate significant difference between means
at the 0.05 level.

60 - %
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40 -

19% _b
b
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20 - 2% 2%
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o._;;

No RMFs Few RMFs Few dep.w/ Common Many Depleted
com. cons. ccpleficons depletions  Matrix
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Maximum water table height above first horizon
with common RMFs at each site.
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Clayey

COLLEGE OF

AGRICULTURE %’ LIFE SCIENCES

ACADEMICS «- RESEARCH «- EXTENSION




L
Coarse-

loamy

COLLEGE O

AGRICULTURE %’ LIFE SCIENCES

ACADEMICS «- RESEARCH «- EXTENSION




= 20%

32

%

| 'Frton Foreston

DUEFARTIVIEIN

b

b

J U/J. . -‘-'-“ff

_...“ %..._.:_.‘ . (= )
’J"JJ

llllllllll

AGRICULTURE (% LIFE SCIENCES

ACADEMICS «

RESEARCH «- EXTENSIOMN



Conclusions

1. Redoximorphic features indicate a water
table shallower than <2 chroma features

2. 2 chroma depletions correspond to
different cumulative saturation depending
on depth and texture

3. Design of system using 2 chroma features
solely may result in trench saturation for
part of the year

4. Trench saturation is likely to reduce
treatment and water quality
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Thanks
for your
attention!
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1. Plant root grows into
soil

Zy OO dIeSTanuiSiaris
{OIHECOMPOSE

3. Water table rises

BdoxcGoncentration
Pore:lining)

'_I

2. ‘Reduced:Fe moves
aWayHiiomiaecomposing
fe)e)s

R;SJLJ ad Fe oxidiZes,
1itide)s red

b..-Water - drains:from
root channeJ

f. RQQE Completely
gecomposed

8. Water table drops
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Soil Conc. Chroma Chroma
3dep. <2dep.

--------------- % of year---======eceu----
Fripp 15 30 80
(sandy)
Foreston 14 17 27
(coarse-
loamy)
Lenoir S 12 18

(clayey)
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Maximum water table
since last reading

Current water table
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