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- Soll

e This definition is from Soil Taxonomy, second edition

matter), liquid, and gases that occurs on the land surface,
occupies space, and is characterized by one or both of the
following: horizons, or layers, that are distinguishable from the
initial material as a result of additions, losses, transfers, and
transformations of energy and matter or the ability to support
rooted plants in a natural environment.

\ e Soil is a natural body comprised of solids (minerals and organic
|
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|deal Soil Profile Soil Horizons
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Soil Texture
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Cation Exchange Capacity: CEC
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e Structural Nutrients

- Carbon (C)
- Oxygen (O)
- Hydrogen (H)
« Major (macro) nutrients « Micronutrients
— Ni
— Prfz)osgpehr(])r(tlj\ls? (P) = ZelE (E)
— Potassium (K) — Chloride (Cl)
— Copper (Cu)
e Secondary nutrients — Iron (Fe)
— Calcium (Ca) — Manganese (Mn)
— Magnesium (Mg) — Molybdenum (Mo)

— Sulfur (S) — Zinc(Zn)
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Cation exchange capacity (cmol./kg exchanger)
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- Cation Exchange Capacity (CEC)

* The total number of exchangeable
cations a soil can hold

— amount of its negative charge

Soil Texture CEC Range
(meqg/100 g soil)
\ _organic soils > 50
clays 25-50
silts 8-30
sands 5-15
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Figure 8.7. Cation-exchange capacity of lllinois soils. The
darkest areas are sands with low capacity.
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What Soil is on Your Property?

/> Web Soil Survey - Home - Windows Internet Explorer

@@

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm v ' web soil survey

File Edit View Favorites Tools Help
x @ - &I (9 wessearen | 1 R - @ - G- 9 @ - bl DA

5.¢ Favorites Web Soil Survey - Home

You are here: Web Soil Survey Home

‘I Want To...
o Start Web Soil Survey
U (wss)
Enter Keywords [ Go The simple yet powerful way B K dhe vl et
AIINRCS Sites [ to access and use soil data. for running Web Soil

Survey
© Know whether Web Soil
Survey works in my web
» Sails Home Doowees
- © Know the Web Soil Si
Ry Welcome to Web Soil Survey (WSS) fiers Gfoparation.
Soil Survey (()SESS) I \eb Soil Survey (WSS) provides soil data © Find what areas of the
B and information produced by the National U.S. have soil data
b Archived Soil Surveys \ Cooperative Soil Survey. It is operated by
b Status Maps .| the USDA Natural Resources Conservation
5 IServu:e (NRCS) and proyl%es access to the Announcements/Events
b Official Soil Series ? §| largest r_\atural resource inf ormathn = >
Descriptions (OSD) | system in the world. NRCS has soil maps © Web Soil Survey Release
5 and data available online for more than 95 Sk
b Soil Series Extent percent of the nation’s counties and
Mapping Tool anticipates having 100 percent in the near future. The site is
i updated and maintained online as the single authoritative source H
» Soil Data Mart 5F soll Siruey information; | Want Help With...

Browse by Subject

o How to use Web Soil

b Geospatial Data Gateway Survey
© How to use Web Soil

ROERTS Survey Online Help
b National Soil Define. © Known Problems and

Gharectarication Date Use the Area of Interest tab o Frequently Asked
b Soil Gaochemistry - to define your area of interest. Questions
Spatial Database | e o Citing Web Soil Survey as
< a source of soils data
» Soil Quality

b Soil Geography
b Geospatial One Stop

Three Basic Steps

Click the Soil Map tab
to view or print a soil map, or
click the Soil Data Explorer

% tab to access soil data for your
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http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

File Edit View Favorites Tools Help

x Google

Area of Interest

Import AOI

Quick Navigation

Address

RATel |« |02 & = &l

View Extent Contiguous U.S.

m

Address 1350 wWest Prairie Drive,

sycamore,

Show location v
marker

State and County

Soil Survey Area

Latitude and Longitude

PLSS (Section, Township, Range)

Bureau of Land Management

Department of Defense

Forest Service

National Park Service

Hydrologic Unit
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File Edit View Favorites Tools Help

x Go glc v -" Search v | ﬁShare More »> SignIn 9 ~
S g] Dupage County Deals g] Website Prices and Quote... é Six Figure Moms At Home 63 LifeMart  Colby Digs Soil Forthose ... = {-bi} B -3 w,l] v Pagev Safetyv Tools~ -@rv
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Contact Us | Download Soils Data l Archived Soil Surveys ’ Soil Survey Status | Glossary ‘ Preferences ‘ Link | Logout I Help

Area of Interest (AOI) Soil Map

Soil Data Explorer Shopping Cart (Free)

Search Area of Interest Interactive Map

ez el |9 &l &

Area of Interest

m

Open AIII Close AIII

View Extent Contiguous U.S. - SC_a|e|
-
Clear AOII
AOI Information @D®
Name

Map Unit Symbols @ Use Soil Survey Area Map Unit

Symbols
7 Use National Map Unit
Symbols

Area (acres) 14.0
Soil Data Available from Web Soil Survey 10
DeKalb County, Illinois (IL037)

Spatial Data Version 2, Feb 12, 2010

Tabular Data Version 6, Jan 20, 2012

Clear AOI|

Import AOI
Export AOI

©®
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Contact Us ‘ Download Soils Data l Archived Soil Surveys ‘ Soil Survey Status | Glossary I Preferences ‘ Link | Logout | Help

Area of Interest (AOI) Soil Data Explorer

Search

Map Unit Legend

DeKalb County, Illinois (IL037)

®|e

m

Map Unit Map Unit Name Acresin Percent of

Symbol AOI AOI
154A Flanagan silt loam, 6.9 49.0%
0 to 2 percent
slopes
5128 Danabrook silt Tl 51.0%
loam, 2 to 5

percent slopes

Totals for Area of Interest 14.0 100.0%

JBWarning: Soil Map may not be valid at this scale. x|

You have zoomed in beyond the scale at which the soil map for this area is
intended to be used. Mapping of soils is done at a particular scale. The soil X
surveys that comprise your AOI were mapped at 1:12,000. The design of map N
units and the level of detail shown in the resulting soil map are dependent on |
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j;’ a Dupage County Deals a Website Prices and Quote... a Six Figure Mems At Home a LifeMart ™, Colby Digs Soil Forthose ...

Help

- "‘ Search ~ ﬁ Share | More > Signln 9 -

>

ﬁ?? ~ B ~ [ mm - Page~v Safetyv Tools~ ﬂv

DeKalb County, Illinois @
Map symbol and soil name Depth Cation- Effective Soil Calcium Gypsum Salinity Sodium
exchange cation- reaction carbonate adsorption
capacity exchange ratio
capacity
In meg/100g meg/100g pH Pct Pct ds/m

154A—Flanagan silt loam, 0 to
2 percent slopes

Flanagan 0-18 17-23 = 5.6-7.3 0 0 0 0
18-38 26-31 = 5.6-7.3 0 0 0 0
38-45 19-26 = 5.6-7.3 0 0 0 0
45-49 15-21 = 6.1-7.8 0-10 0 0 0
49-60 8.5-21 = 7.4-8.4 15-40 0 0 0

512B—Danabrook silt loam, 2

to 5 percent slopes

Danabrook 0-13 16-23 — 5.6-7.3 0 0 0 0
13-33 19-28 — 5.1-7.3 0 0 0 0
33-50 11-18 — 5.6-7.8 0-20 0 0 0
50-60 7.9-11 = 7.4-8.4 15-40 0 0 0

Description — Chemical Soil Properties (2]

Chemical Soil Properties

This table shows estimates of some chemical characteristics and features that affect soil behavior. These estimates
are given for the layers of each soil in the survey area. The estimates are based on field observations and on test
data for these and similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Cation-exchange capacity is the total amount of extractable cations that can be held by the socil, expressed in terms
of milliequivalents per 100 grams of soil at neutrality (pH 7.0) or at some other stated pH value. Soils having a low
cation-exchange capacity hold fewer cations and may require more frequent applications of fertilizer than soils having
a high cation-exchange capacity. The ability to retain cations reduces the hazard of ground-water pollution.

Effective cation-exchange capacity refers to the sum of extractable cations plus aluminum expressed in terms of
millieauivalents per 100 arams of soil. It is determined for soils that have pH of less than 5.5.
L}
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Some Factors Influenced
by Soil Type
» Plant Selection: grow adapted varieties

* [rrigation: Soil types directly impacts
plant available water

* Drainage
* Fertilizer recommendation
* Yield potential

* Herbicides: read label for special
Instructions [
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Granular structure
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Relationship between structure and porosity




macropore micropores

High residue and cover crops contribute organic matter to soil,
while no-till management helps protect organic matter and allow
accumulation. Organic matter provides food for earthworms and
other soil biota. All play a role in developing or protecting soil
structure and macropores to help soil function at a high level. Inset
shows relationship of macro- and micropores to soil aggregates.
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Bulk Density
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Particle Density Bulk Density
100% solid 50% solid, 50% pore space
Weight = 2.66 g

Weight= 133 g

Volume = | cm’ Volume = 1 cm’
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Penetrometer

Penetrometer resistance (M Pa)

1 | L 1 1 J
12 1.3 14 15 16 1.7 18
Bulk density igem™3)
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Compacted Zone

Impermeable Layer
H,0

Non-
Compacted

Compacted
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Preventing and Repairing
Compaction

* Break up compacted layer
— Double digging
— Sub soiling
— Core aeration of lawns

* Plant deep rooted plants
— Tillage radish
— Annual Ryegrass
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Preventing and Repairing
Compaction

* Prevent further compaction
— Minimize Tillage

* Minimize Rototilling

Foot pressure
standing........... 5 PSI

Heel pressure
walking.......... 25 PSI
* Vary depth of tillage each year
(| Low-impact

| track grader.....4 PSI
( Urban, 2008

— Minimize walking on soil
* Raised beds guide traffic

. J| Heavy track

— Do not drive cars or other W W orader......... 15 PS

vehicles across soil

Pickup truck

* Develop drive aisles wheel............ 25 PSI
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Interpreting Soil Test Results
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- Il\ Midwest

T DATE
e = \i/ Laboratories, Inc:
13611 "B Street » Omaha, Nebraska 68144-3693 » (402) 334-7770 « FAX (402) 334-9121
www.midwestiabs com
IDENTIRCATION

AGPRO SYSTEMS INC

DON MISCHNICK/D KINSEY
242 PR 3341

BIG SANDY TX 76755-4668

e
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University | ggil Test et g ::mm""B

Eu-nlln't n-m Hﬂpﬂrt Fhona [:-?;ng;ﬂ Phong: l&?ﬂ%f
[Seral no. 19399 |labao. 93639939
FIELD INFORMATION . |&ma 025 [County 010 Region 3
FredD Hill top field [Sampono. I A Subrrittad Processed
Bes 40 |lasbimed Mot known (Imgawd  Ho OE/10/98 DE/E2/96
Lostorop 018 Conl-Sesscn Grass FASTUYE Eoil sampho submittod by;

Thi report ia for:
Example Heport
Mmiversity of Missouri
Columbia, MO 65211

[ e RATING
B i : __mm I Weryiew | Lew | Metum | Hh | VeryHigh | Eweess
m’ {“tFHl d_g FETFTTFTFEYYN
Prospharus P 2% 1ne/acre Er A r AR AR AR AR AT -
HWT T -EF ];:lj 1lhE 'Bcre T T T T TR T R FTITFTATATRTTRFEIFTETT T R e
Cakchmm 1':-!} 2':'93. ibﬂ.l"-ﬂl:I'E" FEF T FFRFFFF TR TR TRAEFRRTY ]
Magrgaiom Mgj) 275 lbe/acre| *¥E¥e4esevasy
Buttur O pom L
L | ] g
Manganess Ll N .. | A Ty
Iren (Fal 4 pom _
Copger Atut Bl s e Lontle T Tl =
Dwgartic: Mat e (2.0 % Medrslmablacdty 0 6.0 meg0dy CatonEschoCapacty 00 12 .H  megioog)
{mH in walor Elpctrical Conductivity mmhadem | Sodium k] - .. |
Hissn (NO M| Topeoh ppm_Subsal opm |_Samghng Depth _ Top kel Stiol Lo
g dih el ] ._B HUTHIENT RECLIREMENTS G.-. ] LIMESTONE

Paunds par acm |
» E R me T e A SUGGESTIONS
Alfaita/Grass Establishment| o all 55 [*I | Efatia noudrabzing |, .
Clover/Grass Bstablishment i AU | 45 | @ | ereatariad [EMLY e
hltalta/Grazs Hay g 1 801235 | Efferciivg gpiacius
Cool-Season Grags Pasture 120 co/n | ag 90 | 20 {EMG)

To determine limesbone nesdd Iin tonsfacre, divide ERM recuiresents by Che
gquarantes of yoUTr Pimestone dealer.

When K requirssent ror cool-82880T Jrass excesds 890 lhefacre, apply 2753 of it
during the eriad from December through FPebruary, and the remainder in August.

Do not use nitroden on Spring seedlings of iequees After May IAC becanse of
potential weed coRpeCition.
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Pounds/A = ppm x 2
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Acre Furrow Slice Tilled Soil

AFS =D x W = 2,000,000 pounds
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Recommendations
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Soil pH

* Measure of alkalinity or acidity on a scale of
0-14

The pH Scale
4 5 () 7 3 9 10 11 12 13 14

milk of ammonia
lemon juice pure water magnesia

vinegar

Acidic Neutral Alkaline
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Nitrogen

Phosphorus

Potassium
Sulfur

Calcium

Iron
Manganese

Boron

Copper and Zinc
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Table 8.3. Suggested limestone rates based on soil type, pH, cropping system, and 9-inch depth of tillage.

Soil Soil pH value
type* | 4.5 | 4.6 | 4.7 [ 48 (49| 50 | 51 |52 (53|54 55|56 (57 | 58|39 |60 (6.1 62|63 64 (6.5 7.0
Tons of typical limestone® to apply to grain farming systems
A (B0 |80 (80|80 B0|80 |78 7063|5548 (40 |33 (25|18 |10 Optional
B (80 (B0 |75 )70 65605550 (454035 (30 |25 20|15 |10 Opticnal
C (66 6335955 |51 |48 4440 (3633129 (25 (21 (18|14 |10 Optional
D[40 |38 (36|34 32|30 2826 (24)22(20(18 |16 (1412 L0 Optional
E (40 |36 (32|28 |24 20
Tons of typical limestone® to apply to forage farming systems (alfalfa, clover, lespedeza)
A (11O 1O 1NO] N0 10 110 110 103(96|80]81 |74 |67 [60 |53 (46 (39 |31 (24|17 |10 Optional
B [ 110 11O 110] 104 99| 93| 88 82 77| 71|66 |60 |54 (49 143 [38 (32 |27 (21|16 |10 Optional
C (100 96| 91| 87| 82| 78| 73| 69(64|60]|55 (51 |46 (42|37 (33 (28 |24 )19 (15|10 Optional
D 60| 58| 55| 53| 50 48| 45 4340|3835 |33 (30 |28 (25 (23 |20 (18|15 )13 |10 Opticnal
E 60| 54| 49| 43| 38 32| 27| 21| 16| 1.0

MNote: If plowing is less than 9 in., reduce the amount; if it is more than 9 in., increase it. A chisel plow, disk, or field cultivator rather than a mold-
board plow may not mix limestone deeper than 4 to 5 in.; for no-till or pasture systems, use the equivalent of a 3-in. tillage depth (one-third of the
amount suggested).

“Soil A: Dark-colored silty clays and silty clay loams (CEC > 24). Soil B: Light- and medium-colored silty clays and silty clay loams; dark-colored
silt and clay loams (CEC 15-24). Soil C: Light- and medium-colored silt and clay loams; dark- and medium-colored loams; dark-colored sandy
loams (CEC 8-15). Soil D: Light-colored loams; light- and medium-colored sandy loams; sands (CEC < 8). Soil E: Muck and peat. Soil color is
usually related to organic matter.Light-colored soils <2.5% organic matter; medium-colored soils 2.5-4.5% organic matter; dark-colored soils

>4.5% organic matter.

b'l'],'pic:a] limestone: 10% of the particles are greater than 8-mesh: 30% pass an 8-mesh and are held on 30-mesh; 304 pass a 30-mesh and are held

on 60-mesh; and 30% pass a 60-mesh. A calcium carbonate equivalent (total neutralizing power) of 90%. Effective neutralizing value (ENV) of this
material is 46.35 for | year after application, and 67.5 for 4 years after application. To correct the rate of application based on the ENV of the mate-

rial available, follow calculations in the worksheet on page 98.
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FERTILIZER: Tomatoes

The following fertilizer rates are to be used only as
guidelines. Research at the University of Kentucky
and at the University of Tennessee indicates that
there is no yield increase from using more than 60
Ib/A K20 or 60 Ib/A of P20s when soil test P and K
levels are high.

Fertilizer Needed
Soil Test Results (/b/A) (Ib/A)
Phosphorus Phosphate (P20s)
Low <31 181-240
Medium 31-60 61-180
High 61-80 1-60
Very High >80 0
Potassium Potash (K;0)
Low <201 121-250
Medium 201-300 61-120
High 301-450 1-60
Very High >450 0
Basal nitrogen where
tomatoes: N
1. follow grass-legume 30
or legume sod
2. follow grass sod 50
3. are grown on continu- 60
ally cropped land

Supplemental applications: On bare

ground plantings, apply an additional 30 Ib of
nitrogen/A as a sidedressing when the first fruits
are golf-ball size. A second sidedress application
of 30 Ib N may also be desirable two or three
weeks later, depending on the crop’s grow-

ing condition. For plasticulture with drip on
medium-textured soils, apply all recommended
phosphorus and potassium requirements prior
to laying plastic mulch. See fertigation table for
N application rates.

J(
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FERTIGATION RECOMMENDATIONS (Nitrogen only): Staked Tomatoes

Based on a total season N recommendation of 150 Ib actual N/A with 50 Ib N/A applied preplant and
the remaining N (150 - 50 = 100 Ib) divided into equal amounts to be fertigated on a weekly basis (100
b +~ 10 weeks = 10 Ib of N per week). Both moderate (75 |b) and high (TOO%b ) fertigated N rates are
provided below. For harvest seasons extending beyond 10 Weeks H'om transplanting, a maintenance
dose of 1to 1.5 b N (3 to 4.5 Ib ammonium nitrate) per week is adequate. The doses listed for 1,000
plants are based on a plant population of 4,200 plants/A (i.e., rows on 6 ft centers in 5-row blocks and
plants 18 in apart). IMPORTANT: If a UK soil test indicates your site is “at risk” for ripening disorders
(Hartz ratio), you should alternate fertigations using ammonium or calcium nitrate with potassium
nitrate fertigations (see Potassium Fertigation table).

Total Ammonium Ammonium Calcium Calcium
Fertigated N | Actual N/wk Nitrate Nitrate Nitrate Nitrate
Requirement! (Ib/A) (Ib/A/wk) | (Ib/1,000 plants/wk) | (Ib/A/wk) | (Ib/1,000 plants/wk)
75 Ib/A 71b 8oz 22|b6oz 5Ib5 o0z 48 |b 6 oz 11Ib8oz
100 Ib/A 10 Ib 301b 7 1b 64 b 8 oz 151b 6oz

I Fertigation can begin 10 to 14 days after transplanting and assumes 50 Ib N/A was applied preplant and
starter fertilizer was used.



FERTIGATION RECOMMENDATIONS (Nitrogen + Potassium): Staked Tomatoes

Potassium nitrate supplies both nitrogen and potassium and can be used as a substitute for ammo-
nium or calcium nitrate. It is especially important to fertigate with a potassium source if a UK soil test
indicates that your site is “at risk” for ripening disorders (Hartz ratio).

Recommendations below are based on a total of 125 to 150 |b N/A for the season with 50 Ib N/A ap-
plied preplant. The remaining (125-50) = 75 or (150-50) = 100 Ib divided into equal amounts to be
fertigated on a weekly basis for 10 weeks. This is either 7.5 or 10 Ib of N/A/week. Both moderate (75 Ib)
and high (100 Ib) fertigated N rates are given below. For harvest seasons extending beyond 10 weeks
from transplanting, a maintenance dose of 1to 1.5 Ib N (11.5 Ib potassium nitrate) per week is ad-
equate. The doses listed for 1,000 plants are based on a plant population of 4,200 plants/A (i.e., rows 6
ft on center in 5-row blocks and pr:r;nts 18 inches apart).

Potassium
Total Potassium Potassium Nitrate: |Potassium Nitrate:
Fertigated N | Actual N/wk Nitrate Nitrate K provided K provided
Requirement (Ib/A) (Ib/A/week) | (Ib/1,000 plants/wk) (ﬁ?fAfo() (Ib/1,000 plants/wk)
75 Ib/A 71b 8 oz 571b 110z 131b 120z 251b 6 oz 61lb 1oz
100/Ib/A 10 1b 761b 15 0z 181b 50z 331b 14 0z 8lb1oz




Problems more commonly found
in specialty crops

* Phosphorus scores too high

* Advising on foliar feeding

\

 Nutrients out of balance?

* “Disease” associated with fertility

1]
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- Other differences

.« Fertilizer materials used
* Timing of application
* Method of application

- * Fertilizer input expenses are normally not
that significant in the overall cost of
production

* Excess fertilizer may result in problems
beyond the simple waste of money
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Tools in addition to soil testing utilized
by Illinois specialty crop producers

e Tissue analysis
* Petiole sap meters
* Visual inspection
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To reach us

Contacts Contact information
Jeff Kindhart jkindhar@illinois.edu
Rick Weinzierl weinzier@illinois.edu
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mailto:jkindhart@illinois.edu
mailto:weinzier@illinois.edu

[f you have questions ...

* University of Illinois Extension Local Food
Systems and Small Farms team

— http://web.extension.illinois.edu/smallfarm/

 USDA’s Start2Farm site
— http://www.start2farm.gov/
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llinois Migrant Council
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