“I am honored to speak today with
Dr. Goos” or “Salty language”

Tom DeSutter
NDSU
Adv. Crop Advisors Workshop
Holiday Inn
13 February 2018
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Saline soil (photo by Jay Goos)

Sodic soil (photo by NRCS)




Saline soils, EC > 4 dS/m
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“Calciaquolls” or “Calciaquerts”

Salinity Risk Index
Class - Map Unit SRI Range
- Very Low - Under 20

B Low - 21 to 50

i Moderate - 51 to 70
- High - Over 70

Soil Survey Office, Fargo,
ND, MLRA56
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“Common” Salts in the Soil

Compound Common Name  Molecular Formula  Solubility (20° C)
g/L
‘ Calcium Lime CaCO; 0.06+
carbonate
Magnesium MgCO, 2.51%
carbonate
Sodium carbonate Soda Na,CO, | 179
Sodium Baking soda N m 87
bicarbonate o
d Calcium sulfate Gypsum CaSO, 1.9
Magnesium Epsom MgSO, 252
sulfate
Sodium sulfate Glauber’s salt Na,SO, 161
Magnesium MgCl, 410
——ehtoride——
Sodium chloride Table salt NaCl 264
‘ Calcium chioride CacCl, 427

Calcium
bicarbonate
1.6 g/L



Solubility, in general:

Cl->S0,% > CO,*



EC of saturated solutions:

CaCoO,
CaSoO,
NaCl
NaHCO,



2nd Crop Choice 3rd Crop Choice
Corm-Grain

Coinn-Grain Corm-GEralm
6" S5 ibjfac YIELD SDAL YIELD GIOsL YIELD: GOWAL
15D BN 1 BN 180 Bl
SUGGESTED GUIDELINES SUGGESTED GUIDELINES SUGGESTED GUTDELTHES
Band Band Band
l4Ermta
LEfACRE AFPLICATION LBfACRE AFFLICATION LBfACRE AFPLICATION
Olsenl 19 ppm N |17z N |18a N |19
W Band {22} * Band (2x2) * Band (2x2} *
crimnalorm 374 ppm P20z i5s Fails i5 Fails i5
. rl
e Bamd (2WE) ¥ Band (Zx2) * Bamd (2WZ) ¥
K0 | 10 ExD | 10 E:0 | 10
IC BioriEa
0-8" 120 +ibfac Mot Mot bsot Available
Cl (| (|
L Lsiar Awailakbile Available
|poree 11.2 ppm 5 o 5 o 5 o
Zine 0.94 ppm B o 8 o B o
I ran T4 ppm Zn 3 Bamnd Zn 3 Banidl Zni 3 Bamid
|¥argurasa 3.9 ppm Fe [1] e h 2] [1]
[ mppar .84 ppm [ o N o Fn (]
[ e 591 ppm Cu | O cu | 0 cu | 0
S 40D ppm g o Hg n Hg 1]
fto ] 1500 ppm Lime Umee Limie:
b rgL S mEEar 4.7 Y
— Cation Exchange | %0 Base Saturation (Typical Range)
IC artarata(CCE] 9.4 % Soll pH | Buffer pH
Capacity % Ca GaMg | Y%K | %MNa | %H
o-E" 033 mum b § cm
goes B4 35.7 mieg E5-T5) [15-20] [L=7) -5 %)
| — 56.0 23.1 27 | 182




1st Crop Cholce
Com-Grain

2nd Crop Cholce 3rd Crop Cholce

6" 81 Ibjac

|4 Erata
[ FET 43 ppm
Enlnd-'l 03 ppm
o-6"" 385 Ibfac

IC bl Hda
6" 120 Hbjac

1.6 %

.03 nurmwo f Cm

Corm-Grain Corm-Gralm
YIELD GO#L YIELD: GOML YIELD GIOWL
160 BU 170 BUW 180  BU
SUGGESTED GUIDELINES SUGGESTED GUIDELIKES SUGGESTED GUIDELTHES
Band Band Band
LE/ACRE | AFPLICATION LEJACRE |APPLICATION LEJACRE | APPLICATION
M =1 (] a3 M |i0s
Bamd {2xZ) * Band [ ZxZ2) * Band [ 2uZ) *
Fads | 15 Pads | 15 Pads | 15
Bamd {2xZ) * Band (22} * Band [ ZuZ) *
Kalr | 40D a0 | 10 KaO | 10
Mot Mok Mot Available
Cl cl ci
Awailable Available
5 (1] 5 o 5 (]
B (] ] o B o
Zn 5 Band Zn 5 Band Zn 5 Band
Fe 1 Band F 1 Band =2 1 Band
Min o Min o Min ]
Cuw 1] Cu ] Cuw 1]
Mg (] M3 o Mg o
Lim LI Lirne:
Cation Exchange %o Base Saturation [ Typical Range )
Soll pH | Buffer pH
Capacky %Ca | ToMg [ %K |TMa | %H
e G54 meq ES-TSh [15-30] | [L=7h =55 =55
’ 66.2 ILE 0.8 0.5




So, which salts will likely move faster in soils?

Depends on:
1)Water flow in soils

-Saturated flow vs unsaturated flow
2)Solubility of the salts



Rain

Hunolt
inhitrabon

alter a
few days

Drainage

V

Water table:
depth wheare
8o 18
- always ~

saturared.

Salturated soil:
all pores are
lilled.

Field capacity:
about 'z of
poras are lilled,

Evaporation
Transpiration

after weeaks
of drought

https://www.extension.umn.edu/agriculture/soils/soil-
properties/soil-management-series/introduction-to-soil-
management/img/changes-in-soil-water.jpg

Wilting point:
piants can'l
axtract the
reamaining water.



Coarse- Medium- Fine-
texture texture texture

015 cm?

i {cm) = r (cm)

h is the height of rise
r is the radius of the pores




(Soil) Textural Trangle:
Family Parbicle-Sze Oasees (——)
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Non-Perennial Plants,

Cultivated, Bare Soil

|

High Evaporation

Low Water Infiltration

CRP, Grass Strip,
Rojad Ditch

K tu
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Soluble Salts

Gypsum
I

Calcium Carbonate

|
Evaporation > Leaching

Adapted from Reid
et al. 1993

High Water |an ’i’ﬂ '\\
“ \ \_/

Calcium Carbonate

|
Gypsum

l Leaching > Evaporation

V\/ Soluble Salts
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Road

Grand Forks Co, 2014

Values are soluble salts (mmhos/cm or dS/m)

400 ft 700 ft
CRP Cultivated Field
0-6" 3.0 3.3 3.7 4.3 13.1 14.2 8.4
6-12" 3.7 4.7 4.5 6.1 0.4 6.7 6.1
12-24" 3.7 4.1 4.4 6.0 54 54 54
24-36" 3.9 4.6 5.2 5.9 55 51 55
.<§>
3
36-48" 4.1 4.9 5.9 6.5 6.1 5.3 % =150
()]
A




DEPTH (m)

BEARDEN

LINDAAS

RAINFALL

1 N
Silty clay
substratum g\st‘ e~
e .r'ff
o Rl
2 2=
0 DISTANCE (m) 30

Knuteson et al., 1989 SSSAJ



Won’t the salts leach by themselves?

Yes, more or less, but it will take time.



What has to happen to leach salts?

* More fishing?
* Leaching > Evaporation
* Ground water level must be below the capillary fringe
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A. Net radiometer F. 12V Battery

J B. Airintakes G. Solar panel
C. Data logger enclosure H. Soil thermocouple
D. Air outflow . Soil heat flux plate
E. Temp/RH sensor J.

Soil water probe

N



Soil temperature ¢C)

264

266

268

Day of Year




Sources of water to leach soils with

* Best case scenarios:
* Slow and steady rainfall
* Melting snow.
* You can’t make more water but you can concentrate it




Capillary rise:

207 31”7 48"

Coarse- Medium- Fine-
texture texture texture




Summary and Battles

* All salts are not created equal

* If you can understand how water moves in soil you can begin to
understand how to manage salinity

* Spend more time fishing, less time working

* Too much water, too cold, too little leaching, too high of
groundwater

* Tile drainage must be installed with the correct spacing so that the
capillary fringe is not in the root zone



