How to Read a Soil Test Report

Beth Guertal
Auburn University



Survey

e How often do you soil test?
— A Every year
— B Every other year
— C Twice or more a year
— D Never



Another Quick Survey

Who does your soil testing?

A - | (or a member of my staff) do it
B — turfgrass consultant

C — fertilizer sales rep

D - other



Why do we soll test?

* \WWant to see how much of a given nutrient Is In
the soll.

o Use the soll level to help determine fertilizer
needs.

e Also may be used to determine If detrimental
levels of a nutrient exist.



The Steps In Soll Testing:

Sampling

Lab Analysis
Interpretation/Calibration
Recommendations

s wh e



Grid Sampling

newer method for developing site-
specific links with GIS/GPS fertilizer
application

common In field crop production
Initial costs high - savings on fertilizer
costs?

trick Is to figure out number of
samples/area



Example: a 14 A sod
field with solls
sampled in 1/2 acre
grids.

Soil-test P (Ib/A)
| 40
| 50
B 60

B 70
“i1 80




Lab Analysis

e sample dried/ground/sieved

e sample extracted - varies with region

e sample analyzed

 make sure the extractant Is correct for
your region



Calibration

e what does the number mean?

e can a response be expected?

 the test result must be calibrated

e done on a wide range of solls, crops,
locations

e |ots of this research is missing in turf



We use calibration every day of our lives,
we probably just don’t realize it......
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Calibration

Crop response

extractable nutrient level in soll
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The standard information that is on almost every
regions’ soll-test report:

e phosphorus
e potassium

e calcium

e magnesium
o pH



The information that is on many regions’ soil-test
reports (but not all):

* Nitrate-N (SW and W)

e Sodium (SW and W)

o Sulfur (varies with region)
 [ron (varies with region)

« Manganese

e ZInc

e Salt

e Organic matter content



A Short Survey:

I'm in a state or region that provides some measure
of soil test nitrogen (nitrate or ammonium or total
N) on the soil test.

A. Yes
B. No
C. Not Sure



Other items that may be on the soll test
report:

e Cation exchange capacity
 Base saturation

e Basic lon saturation

e Sodium absorption ratio (SAR)
e Buffer pH



A Brief Review of Cation Exchange Capacity
(CEC)

Cations (have a positive charge) in the soil:
e Calcium (Ca*?)

e Magnesium (Mg*?)

e Potassium (K*)

e Sodium (Na™)

e Ammonium (NH,*)

Their total is the Cation Exchange Capacity (CEC) of
the soil.



Cation Exchange Capacity

Sum total of exchangeable cations
that a soil can absorb

+2
A G— K™
Ca *2
Ca *2
K K~
K+

soll solution


Presenter
Presentation Notes
Cation exchange capacity is affected by both constant charge and pH-dependent charge.  CEC will increase with increasing amounts of clay or organic matter, and those soils with more 2:1 clay will also have a greater CEC.


How we measure cation exchange capacity (CEC)

(a) (b) () (d)




The Difference Between CEC and
Effective CEC (called ECEC)

e Thisis important in acid humid soils.

e When we have pH dependent charge.
-Al-OH + OH" &----> Al-O" + H,0
Increasing pH ---------- -

* The reaction shown above can happen when we add NH,-

acetate at a pH of 7. It creates more negative sites, so more
NH, gets adsorbed on those negative sites.

e So, in acid soils we may overestimate the CEC of the soil.



So how do we fix that problem?

e We calculate the Effective CEC (ECEC)

e Do the CEC determination as shown before, but
don’t measure the NH, collected.

e |nstead, determine the individual amounts of Ca,
Mg, K, Na collected from the first filtering.

e Then, extracted with an unbuffered salt solution
(KCl), and then analyze for the Al and H content.



CEC versus ECEC

e ECEC=Ca+Mg+Al+H+ Na+K

* In acid weathered soils will always be
less than the CEC.

e Really —in most of our soils it’s not an
issue. Just be aware of it as some soil
tests note the difference.



Typical CECs In Soils

material Total CEC
cmol/kg
organic matter 200
high clay soll 30-100
loam soll 10-20
greens amendments 40-100
USGA

greens mix 2


Presenter
Presentation Notes
Because sand has none of the layer or charge characteristics of clays or organic matter, any soil that is very high in sand content will have a low cation exchange capacity.  Thus, a typical 80% sand mix of a USGA type golf green will have a very low CEC, and most of that CEC will be from organic matter.  Soils with high amounts of 2:1 clay (smectite, vermiculite) will have a higher CEC than those soils containing Kaolinite, a 1:1 clay.


Base Saturation

nonacid cations: Ca*?, Mg*?, K*, Na*
acid cations: H*, Al*S

nonacid cations

base — ———————————— X100
saturation CEC

(acid + nonacid cations)


Presenter
Presentation Notes
Another term that helps describe the chemistry of soils is percent base saturation.  It is preferable to have the CEC well saturated with bases, as that indicates lower amounts of acidic cations.  In humid regions, where bases are leached by rain, typical percent base saturations are ~ 65%.  In arid regions, where bases are less likely to be leached, base saturation may comprise 90-95% of the total CEC.


Soll-test Reporting

 units of results can vary with test - |b/A,
parts per million (ppm)

 recommendations will be in Ibs/A or

bs/1,000 ft?

* [Ime may be In tons/A

o ppm x 2 = |b/A (for field crops)

o Turfgrass: ppm = Ib/A (3 inch sampling depth)

 Ameq is the same as cmol, kgt




Soil Acidity

e measured via soil pH

* pH =-log [H]

e active acidity : H* in soll solution

e potential acidity : H* on CEC, plus
nonexchangeable H


Presenter
Presentation Notes
Although the cations Al+3 and H+ are both considered acidic, it is the H+ ion that is measured as an indicator of soil acidity.  Aluminum contributes to this acidity via the reaction Al+3 + H2O ---> Al(OH)+2 + H+, where hydrolyzed Al produces more H+ ions.  Soil pH is the negative logarithm of the hydrogen ion concentration.  Since it is a log scale it is exponential, and a soil with a pH of 6.0 would be ten times more acidic than a soil with a pH of 7.0.  Active acidity is those acidic cations in the soil solution.  Potential acidity is the exchangeable acidity (those acidic ions on the CEC) plus residual acidity (nonexchangeable Al and H associated with clays and organic matter). 


Another Survey

A basic soil test in my state costs:

A — free!

B — less than $5.00

C - $5.00 to 10.00

D — more than $10.00



Lab Number :

S0 B = i 4p v

Sample ID :

7 Pl

Test 1

Method :

DU E

Graphic Evaluationmn
Element Lab Results Adequate

[ Phosphorus 10 lbs./A

Lljotzié%lﬁ'r'ﬁ” 28 1bs./ /A

Magnesium T8 los./A

Cak.mm i ":;1.‘._{ 1bs. /A

'S 6il pH £} .

Buffer pI—I eSO

Sulfur

Boron | 0.2 lbs..a

Zinc AeE lbs.sA

V[anszane:‘. 1 lbs.rss

Iron LA 14A dAbs oA
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Soil Fertility Recommendations
Crop : GO -FATRWe S 1bis. per 1000 So. Tt Yield N Y P
£ Lime | G N | PO T KO | Mg | 8§ B | Zn Fe | Cu
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| SOIL TEST RESULTS RECOMMENDATIONS
SENDER'S CROP SOIL* Phosphorus [Potassium | Magnesium | Calcium LIME- N P30s K30
| LaB SAMPLE TO BE GROUP | pH** |  piwe Kers Mg ca*** | STONE
| No. DESIGNATION GROWN
1 E : . Pounds per acre ~ |Tons/acre _ Pourds per acre
ﬁmﬁﬁﬁmﬁ 00 ] o] 130 |
SEE COMMENT 59 | 7' o | | |
14209| NEW S 202 GOLF GREEN 1|6.9] VvHi141 [ M 94| H 84 240 0.0 400 0 80
SEE COMMENT 55 v
© 14210| NEW S 203 GOLF GREEN 1| 6.2 27 {mM 70|H 59 580/ 0.0 400 [ 130 | 110
SEE COMMENT 62 |
- 14211| NEW S 301 GOLF GREEN. 1 6.2l M 32| M 97l H 56 620| 0.0 400 | 120 80
SEE COMMENT 62 |
14212| NEW S 302 GOLF GREEN 1| 6.7) VH157 | M 116| H 123 480| 0.0 400 0 50
; SEE COMMENT 55 |
| 14213| NEW S 303 GOLF GREEN 1| 6.7 vi11s | M 81| m 83 640} 0.0 400 S0 | 100
| SEE COMMENT 55 | |
14214| NEW S 401 GOLF GREEN 1 {69 viios | L 57| H 87 740 0.0 | 400 ] o | 130
" SEE COMMENT 56 |
{ 14215| NEW 5 402 ' GOLF GREEN 1{6.4/L 19|M 71{H 57 560 0.0 400 | 150 | 110

~

1 Sandy soils (CEC < 4.6 cmol kg" H

2 Loams & Light clays (CEC =

46

!‘7.4-0:‘ higher - Alkaline

-9.0 emol kg™ h)
6.6-?.3_- Neutral

. Extractable nutrients in pounds per acre

3. Clays and soils high in organic matter(CEC > 9.0 cmol kg™ 1y
4. Clays of the Blackbelt(CEC > 9.0 cmolckg™ ')

6.5 or~loue_r - Acid

5.5 or lower - Strongly Acid




Report Number: F22001-001
Account Number: 00001

A & L GREAT LAKES LABORATORIES, INC.

3505 Conestoga Drive « Fort Wayne, Indiana 48808-4413 » Phone 260-483-4759 » Fax 260-483-5274

To: ACME AGRICULTURAL SERVICE For: PROGRESSIVE FARMS
1001 EAST MAIM STREET RR #1
ADDRESS 2 AMNYTOWM USA BB785
ANYTOWRM, US 98785 Farm: FARM MAME

Field: FIELD NAME

Date Received: 11/22/2001 Date Reported: 11/24/2001 S0OIL TEST REPORT Page: 1

1 1028 348 24 M 38 M 138 W aro H 2850 H 8.8 16.7 21 185 | Te.4 3.0
2 102y 4.4 53 vy B vwH| 188 m 210 H 1000 7.2 7.2 8.7 242 | g1
3 1024 27 =R 18 L B4 W 35 H 1400 u 8.0 8.8 1.2 20 237 | 53| 180
4 1028 21 102 vy | 104 wH| 138 R 25 1L 250 wr 4.0 0.8 3.2 10.8 .5 | 38T 420
VL = VERY LOW Lo=Low M= MEDILM H = HIEH WH = VERY HIGH
Sample Sulfu i I Barem Soluble Higrate Ammani Biicarb-P
—— 5 7n in Fe. [ B Salts NO3N NHEH B Camemestz
Ppm ppm ppm ==l Ppm Ppm mmhosiom PREm FRm Ppm
1 13 K 40 M 18 M NE- 2B R 1.1 M 19 M
2 18 wH 281 gL 24 R 08 w 1.5 R B H
3 g 48 W 32 H 248 H 1.2 H 0.8 & 15 M
4 15 H 3w 215 vH TH WH 14 R 0.9 a 9L

dlkr



Report Mumber: FOODOD1-001
Account Number: 00001

A & L GREAT LAKES LABORATORIES, INC.

25058 Conestoga Drive « Fort Wayne, Indiana 46208-4413 » Phone 260-433-4759 + Fax 260-482-5274

l4 &8 02 4|

Ta: ACME AGRICULTURAL 5VC For: PROGRESSIVE FARMSE
1001 EAST MaIN STREET R #1
ANYTOWN USA, . 28TE5 ANYTOWN USA 8BTES

Date Received: 1072272001

Date Reported: 10/24/2001 SOIL FERTILITY RECOMMENDATIONS (lbs./4A) Page: 1
angarese Caoppar
MR Cu
1 Corn Soybeans 150 bu 0.0 145 70 = 0 4 20 o 0 o 0.0
2 Corn Soyheans 180 bu 0.0 180 35 45 0 a £ 3 0 o 0.0
! Com Alfalfa 175 bu 1.0 140 110 185 ] 17 1.5 o ] o 0.5
4 Com Corn 175 bu a0 208 1] &0 45 g 0.0 o ] o 0.0




Soil Test Report
and
Fertilizer Recommendations

Date Received: 5M2/98
Date Completed: 512788
Name: Homesowner
Address:

Lab Mumber 2801 1000
Identification:

Crop o be Grown: Garden

USU Analytical Labs
UMsh State Univarsty

Logan, Uitah 843224830

(428) Ta7-2217

(436} TIV-2117 (FAX)
Coumnty:
Growers Commanta: Acras |n Field:

; Soil Test Results Interpretations | Recommendations |
I DR R i e i
|| Tecture Sandy Loam |
| Lirie ) ++ Normal |
_pH - - 77 Neormal [ T
| satinity - ECe " moRe 04 Nearmal )

F'hnsphnms"-"F o ppm 11 Low | -1-2 I:hi_PEOE.I'TI:FDﬂ 5q ft
Potassium - K ppm 82 Low | 2msk2oM000sqn ||
| NirateNirogen-N _ ppm 15 | 24 Ibs NM00O sq t
i-Zim:-Zn _ _ ppm 1.2 Adequate ' 0 oz ZineHDOO sq ft

ko - Fa pam 7% | Adequate
i Copper - Cu ppm T 0.4 Adequate )
| Manganese Mo pom| 18 | Adequate |
|| Sulfate-Sulfur - § ppm 130 Adequate 0 Ibs Sulur/1000 sq f
o s mre L
L E};T;ﬁni'q:hl.allm' ‘H.|' o ;2 ' o

Motes



Report Humber: FOT270-0118
AesountHumber: IO A & L GREAT LAKES LABORATORIES, INC.

3305 Conestoga Drive * Fort Wayne, Indiana 46808-4413 » Phone 260-483-4739 » Fax 260-483-3274
www_algreatlakes.com + lab@@algreatiakes.com

Grower Mame:

P.0. Number: FT2115

Date Received: 08/27/2007 Date Reported: 10/01/2007 SOIL TEST REPORT Page: 1
Samgle Lab Orgaric | Phosphorus | Potassiom Magresiom Calcium gH mﬂE Ease Saturation Sulfur Zing Mangares: Irem Copper
Wember | Wumier | Mafer Bray P1 K Mg Ca Soll |Buffer | carazmy | % [ % | % | % 5 im e Fe Cu

" ppm-P pRm FFm FEm pH g | ™% | g | mg | | H FRm pem FEM peT pEm

Q-3 | THR42 1.1 18 28 7380 7T 378 02| 28870
B-FT | 75843 24 7 a0 1850 TH 1.8 201137843
B-MT | 75848 1.3 28 &2 2450 TH 13.8 1.5] B.3)802
B-BT | 75847 1.8 40 127 2150 TH 2.7 281128848
&-F Tha4a 258 L 117 1850 7.8 13.0 23|225|752
10-G | 75848 1.2 24 24 8450 7.7 333 0.2 3.0|8958
10-FT | 75850 31 141 148 235 1850 T 2.1 3.2|15.2)180.8
10-MT | 75851 33 7 108 185 2300 TH 34 200121858
10-8T | 75852 =y 70 132 275 1850 7T 124 27(18.5]75.8
10-F | 75852 35 34 111 325 1500 T8 120 24(228|750
11-G | 75854 1.0 18 25 135 7650 T.H 384 02| 28870
11-FT | 75855 31 52 102 205 2050 7.7 122 2111401838
11-MT | 75258 1.8 42 71 155 2850 T 18.2 11| 5.0(|80.8
11-8T | 75857 25 45 125 170 2080 T8 12.0 27(11.8|8558
11-F | 75858 33 28 128 240 2600 TH 168.2 20|17.5|80.8
12-G | 75358 1.3 18 25 130 TEOD TH 38.8 02| 28870
12-FT | 75850 1.8 23 21 180 1800 2.0 10.8 1.8(14.7|83.4
12-MT | 75851 1.2 18 a1 180 1880 2.1 1.0 21(13.7|842
12-8T | 75862 1.3 20 T8 140 1850 &0 0.4 1.8111.01871
12-F | 75853 24 v 138 325 1500 7.7 0.4 3.3|25.7|71.0
13-G | 75854 1.0 21 28 145 7750 &0 40.0 0.2 3.0|8958
13-FT | 758588 28 47 141 240 2100 T8 12.8 281568818
13-MT | 75868 20 48 a7 17 2200 &0 127 2.0|11.5|85.8
13-8T | 75867 1.8 G 103 185 2150 TH 128 2111281851




ALNGUETA (015

2006-05-21

Virginia Cooperative Extension

Lab D 06-37232

Soil Test Report
Angusta County Office Virginia Tech Seil Testing Labaratory SEE ENCLOSED NOTES:
County Government Center 145 Smyth Hall (0465) 11
POEB 500 Blacksburg, VA 24061
Verona, VA 24452-0500 winwsoiltest viedn
540-245-5750
o PHRRMER JOE 0 on MY FERTILIZER CEALER
" 123 RURRL RD roR F o BOX 111
. k ROCEFORD, VA 23648
FEMCDRO3S, VAR 23648
SAMPLE HISTOEY
LASTLIME -
- Field LAST CROP ATPLICATION SOIL INFORMATION
» | o = s | T | e[S [ S0 i P
OCF11 4483 f.1dm¢pua?-=_m:-l.’.l:-u: Paidisre 18+ 40E2 TII
(40}
100
LAB TEST RESULTS fzee Note 1)
Analysiz P (k) K (Ib/4) Caflbid) | Mgibd) | Tnippm) | Maippm) | Cuippm) | Feippm) Bippm) | %Sales (ppem)
Result 9 L 1408 209 1.2 10.3 0.3 4.4 0.5
Fafing L+ M- M+ H+ SUFF SUFF SUFF SUFF SUFF
Soil EBuffer Ex.CEC Acidity Baze Sar. CaSar. Llp Sax. K Sat. Orgamic
Analysiz pH Tndex {meq/100g) (b} {%) ) (b} (%) Mdstter (%]
Result E.7 6.21 .6 20.1 79.9 62.5 15.3 2.2 3.8
FERTILIZER AND LIMESTONE RECOMALENDATIONS
Crop: Orchardsrass Fesoue-Clover Pasture (40) Lime, TONS/AC Fertilizer, Ih/A
Avwant | Thpe N [ P05 [ EN
1 [ ARG EO [ 40 [ EQ

825, If stand contains less than 25 per cent clover, apply 40-60 [bs N/A.

121. If additional predwction is needed later on, apply 40 to 60 lbs'A of N during the grazing season. If you are planning to overseed a legume into
the stand, omit the N recommendation.

121 P20S and K20 recommendations are for annual application. However, rates can be doubled and applied every other year if desired.

The analytical methods used ave from VCE Publication 452-881, Laboratery Procedures - Firginia Tech Seil Testing Laborarory,
revized 2006, pH determmations by BE on 09-18-06. Elemental analyzis by BE on 09-18-06.



03/ 08/ 07 2007 BECE 20 CITEREELAND

§ Rcres

PRINT DATE LAE HO. SANPLE IDENTIFICATION COUHTY

ACRES OR SQ. FT. |

* S0IL TEST REPORT FOR:

MAINE SOIL TESTING SERVICE

EXAMPLE COMMERCIAL CROP

100 BACK RD

ANYWHERE ME 04000

* REELATIVE SOIL TEST LEVELS

UNIVERSITY OF MAINE
5722 DEERING HALL
ORONO.MATINE 04469-5722

ABOVE
LOWY MEDIUR CPTIRAUKY PTIMLIEA
PHOSPEORUS (P}
POTASSIUM (K}
CALCITM {Cal
HMAGHESIUM (Mg}
SULEFUR (3]
S0IL pH
ORGANIC MATTER
EORON [=H
ZIKC (Zn} AR R ALLAR LALLM AR LR AR R R R R RN Y
- RECOMMENDATIONS FOR CORE - Czop Cod= # 164
To raisme =o0il pH to 6.0, apply 0 pounds of lime per acre.
To raise =oil pH to €.5, apply 2000 pounds of lime per acre
Lime recommendation a=sumes a2 calcium carbonate sguivalence (neutralizing value)

To meet crop magnesium reguiremsnt, w=ses 3 magnesium lime.

Becommended major nutrient application rates as follows:
Hitrogen:
100 pounds pho=phate per acre

See management =tatements below.
150 pounds potash per acre

Apply wp to 40 lb/A esack of nitrogen,
Bemaining P £ K should be broadcast preplant.

phos=phate,

hkrdkddNitrogen Managementtddvdad

nitrate analy=is w

‘Bes=t mgt: Sample =oil

r H =midedress will be made at that time.
mo nitrate =soiltest,

Exact recommendations
‘Hext best option: Wit
1k H/acre when

=idedress E0 corn is £-12 inches=s tall.

Hote: for organic =sources of nitrogen, calculate application rate to

=upply 150 pounds of available M for a 20 ton/acre yield geoal.

Soil minc level i= adeguate.

and pota=h through the planter.

£-12 imche= tall.

Ho extra yield expected from additiconal =zinc.

i in watar and Mehlich buffer, awvailstle Lanta

* LABDRATORY RESULTS [fest muthodolony:

CEC and mutrient balance calculations assume the

by modified Morgan axkoacs

pH will be raised to §.5

Lewal
Found 6.2 6.05 B.2 253 229 2555 9.7 3.3 9.7 | 65.6 | 21._4
Sall pH Lima 3 K [ =g [ ca CEC K [ wn [ ca | moony
Ingex 2 1151 11b /A 11220 (b ime - 100gmi

Optimum &.0-7.0 /R i0-20 == ¥ Saturation levels = 5 2.3—4.D| 10-25 &0-80 | < 10

Rangu

Lewal . . 5 44 = -

Found 4.3 20 0.4 1.1 H/A H/A E/R ddditionsl Zesulic
[oegqaniz Sulfur | Foron Einc Bodiam 1. Salts Hitrate-|
plattes (3} (ppm) {ppm) {pom) {ppm) |(mzhos/cm]  (pp=}

Spimum | 5 _ 5 |» 15 |0.5-1.2(1.0-2.0 |

Ranga

Full pavment received for the analysiszs of thisz sample. Thank wou.



IUHF ANU UKNAMENIAL
SOIL TEST AND RECOMMENDATION REPORT

SUBMITTED BY/FOR:

CLC LABS
325 VENTURE DRIVE

WESTERVILLE, OHIO 43081
614 888-1663

REPORT REF. RESULTS OF ANALYSIS CALCULATED VALUES RESULTS OF ANALYSIS
NUMBER Soil Buffer Pounds per Acre Available Nutrient Egﬁ;%%e % Base Saturation Pounds per Acre Available Nutrient
LAB NO. pH pH P K Ca Mg Capacity | K Ca | Mg H Na Fe Mn Zn Cu
; 237673 7. 8 31 218 &B79 605| 20.0 1.4 84 13 0. (¢ ?ﬁ iy, A N : O« O
3
4
5
6
7
8
9
10
11| AVERAGE RESULTS —» 31 214 487 405 | 20 1 g 13 0 C 78 LAy 3 9
DISPLAY OF AVERAGE RESULTS
SURPLUS
#
i > - i
L HiGH = o E T
3o i g amiliE ' i
+* * #
MEDIUM # * 3 * # *® #
# 3 3# 3 #* ¥ #* # #* #*
# # * * W # * # %* #
LOW # # # # PO T AR RS # * # #
3 3 ¥ * ‘. 3 3 # # 3 * ¥
REPORT REF. SAMPLE INFORMATION FERTILIZER RECOMMENDATIONS IN LBS. PER{, 000 506. F1.
NUMBER PLANT AREA A | LIME [LiME APP.
SAMPLE IDENTIFICATION TYPE TYPE ‘|LeveL [ pg /MTYPE| NITROGEN |FREQ| P20s | Kz0 Mal Fel Mnl| 7n COMMENTS
; BENTGRASS FAIRWAY HIGH 2. 8 =35 | 5| 2 0] & Q. Od See All
3
4
5
6
7
8
9
10
11| RECOMMENDATIONS FOR AVERAGE RESULTS > 5 5 -3 5| a| a0l 30 0.02 See All

SEE COMMENTS ON REVERSE SIDE

DUE TO VARIATIONS IN WEATHER, SOIL CONDITIONS AND CULTURAL PRACTICES, NO WARRANTY EITHER EXPRESSED OR IMPLIED IS MADE WITH RESPECT TO PLANT PERFORMANCE.



TIL UMIVILSITY OT GLORG1A Soil, Plant, and Water Laboratory

COOPERATIVE EXTENSION 2400 Colleze Starion Road

g e gl a Zeesasknal Siaas & B e Lanasr Sermsa Arhens, Georgiz 3086022150

Web site: hrp:/assloesnga.edu

Soil Test Report

(CEC/CEA Sigmature)

Lab Information Confact

Lak _:'5'55” Soil, Plant, and Water Laboratory
Completed: 057062007 | 2400 College Station Road

Primeed DSO62007 | Ashens GA 30602
Sample: 3 ph: T06-542-3350
Crop: Hybnd Banmuda Lawn e-mail: seiltest/dnga.edu
Results } Mehlich T Extractant {14 Lime Buffer Capacity Metbod*
‘Wery High High
High
Sufficient
Mediurn
Low Low
Lime Buffar
PhoBphorus| Potaselum | Calclum | Magnesium Zinc Manganesa pH * Commatty
1P} (K] (Ca) Mg} |Zn) (Mm) ILEC)
Sioil Test 36 112 936 30 & 8 - 107 2oll Test
Index DEiATe Ingldcre bsidire DE/AcTe DE/AcTe Inglicre = ! mdsi
Recommendations

No Limestone recommended.
Pecommended pH: 5.5 0 6.0

*For mformation on bow the Soil, Plant, and Warer Laboratory measures and reports pH and makes lime reconunendations, see
hrpiaesloes uga adu‘publicarions sodlcine.

For establishment, incorporate 25 pounds of 5-10-15 per 1000 square fesr into the top 2 to § inches of 201l prior o seeding,
sprigging, or soddmg. Then apply 3 pounds of 34-0-0 or 2 pounds of 46-0-0 per 1000 squars feet monthly during the growing
season through August To improve winter bardiness, spply & pounds of 16-2-8 or & pounds of 12-4-8 per 1000 square faetin
September. Follow this farmlizer program for the first year only, then nse the maintapance fertilizer program for the nexr 2w 3
years. Fetast 2 to 3 years after establishient.

For maintenance, apply 6 pounds of 16-4-8 per 1000 square feer when spring growth beging and azain each month through
September.

Clippings do not contribute to thaich under proper mana gemen: and thus, do not peed to be removed. If they are removed, morease
the fernlizer application rate by 30%.

CAUTION: Water lawn thoroughly mmediately after applying fertilizer. Do not apply fertilizer when grass is wet.

Learning for Life
The Univeisity of Oeisgs and Fort Vallsy Stae Usivenity, fe U0 Depanment of Agracalioee wad cousties of the slale cosjerliing

Coarperative Extersion offers educational progeares, axestancs sl moilened iooall people withew regeed o mee, coler, mitioml enges, age, gender o dosdility

A equal eppmumiyaimmative wetion eegeisstios commied ioa divesss werk feee



Salinity Tests
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Soil Tests for Measuring Salinity

e Electrical conductivity (EC)
e Sodium adsorption ratio (SAR)
e Exchangeable sodium percentage (ESP)



Cation Exchange Capacity

K+
Ca++

<€

Mg++
Na*
K+

- ++

. . Ca
Soll particle
(has an overall negative charge)

K+
Ca++

Mg++
Na*
K+
Ca++

Ca++
Soil Solution



Exchangeable Sodium Percentage

The degree to which the exchange complex is
saturated with sodium (Na).

ESP = exchangeable Na x 100
cation exchange capacity (CEC)




Numbers for Measuring Salt Content

e Total salinity — expressed as either electrical
conductivity (EC) in dS m™ or total dissolved salts
(TDS) in parts per million (ppm) or mg L.

 The relationship between the units is:
1dS m*=1mmhoscm? ~ =640 ppm (mg L?1).



Electrical Conductivity

e Used to measure soil salinity in both water and soil.

* |n soil — typically ECe (from a saturated paste
extract)

e Soil ECe >4 dS m considered saline



Sodium Adsorption Ratio (SAR)

 Sodium Adsorption Ratio (SAR):

—Relative proportion of sodium (Na)
to calcium (Ca) + magnesium (Mg)



Classes of Salt-Affected Soils

e Saline—ECe>4dSm; ESP<15%; SAR< 13
(high in all salts, especially Ca and Mg)

e Saline-Sodic -ECe>4dS m; ESP> 15 %; SAR > 13
(high in all salts, but especially Na)

e Sodic-ECe<4dSm™t; ESP>15%; SAR> 13
(high in Na)



Water Tests for Salinity

Electrical conductivity (EC)
Total dissolved salts (TDS)
Sodium adsorption ratio (SAR)

Exchangeable sodium percentage (ESP)



Electrical Conductivity

e |In water — may be reported as ECw or just
EC

e Units are dS m™ or mmhos cm (they are
equal)

e EC<0.7—-no restriction on use

EC=0.7 - 3.0 —slight to moderate
restrictions

EC > 3.0 — severe restrictions on use



Total Dissolved Solids (TDS)

Reported as parts per million (ppm) or mg L
TDS <450 ppm — no restriction on use

TDS =450 - 2,000 ppm —slight to moderate
restriction on use

TDS > 2,000 ppm — severe restrictions on use

1 EC,, ~= 640 TDS



Sodium Adsorption Ratio (SAR)

Same calculation method as for soil
SAR < 3 — safe for turf

SAR > 9 — can cause problems with
permeability and infiltration

High SAR is more of a problem on fine textured
soil (high in clay), less of a problem in sandy
soils.




Bicarbonate/Carbonate

HCO, (Bicarbonate)/CO,% (Carbonate)

Make the effect of excess Na worse, they take Ca
and Mg out of solution:

CO,% + Ca’* (or Mg?*) -€a€O, (or MgCO,)

The CaCO, (or MgCO,) is insoluble.

Water with HCO;™ levels < 90 mg L has no negative
effect, > 500 mg L' severe effects



How to Fix Bicarbonate Issues

e Add sulfuric acid (Low Rate) to neutralize
picarbonates.

* |nject through irrigation system.

e Low rates of powdered sulfur ( < 220 kg ha™!) —
watch for burn.



How to Manage Saline Waters and Soils

e For soils or waters that are high in Sodium
(Na):

Use gypsum (CaSO,) as an amendment

2Na*X + CaSO, > CaX, + Na,SO,

The Calcium (Ca) displaces Sodium (Na) off soil exchange sites,
lowering the exchangeable sodium %.



Soils High in Na:

(Saline-sodic and sodic)

Na* K*
Catt ' Na*
Na"‘ Na+
Na"‘ Na+
K+ Na*
Na+ Ca++

Dispersion of soil colloids — poor soil structure



Adding Calcium to Flocculate

Cat+t Ca™
Ca+-|—'_> K+

M g++ Ca*t
Ca++ M g++
K+ Ca++
catt Na'

Calcium flocculates soil particles, improving soil structure.



Gypsum Rates?

e Light, frequent rates
e 0.11 to 0.22 kg m CaSO, per month



Leaching for Salinity Management

* When irrigation water has a high salt content salts
must be kept moving downward.

 Must use leaching to do this — either via irrigation or
rainfall.



Take Home Message

Soil test at least yearly
0-3 inch depth — don’t go too deep

Nitrogen — no calibrated soil tests for fertilizer
recommendations

P, K — extractants will vary with region

Tissues tests? Entertainment value....
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