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There is More Than N P K

* Major Nutrients
— N, P, and K
* Secondary Nutrients

— Calcium, Magnesium, and Sulfur

* Micro-Nutrients

— Zinc, Iron, Manganese, Copper, and Nickel

— Boron, Chloride, and Molybdenum




Nutrient: Form(s) taken up by plant:
Calcium (Ca)

Magnesium (Mg)
Sulfur (S)




Crop Nutrient Uptake
Micronutrients

Nutrient: Form(s) taken up by plant:
Iron (Fe) Fe*" (ferrous), Fe*" (ferric)
Zinc (Zn) Zn**
Manganese (Mn) Mn?*, MnEDTA
Copper (Cu) Cu”*
Boron (B) H;BO;
Chlorine (CI) CI
Molybdenum (Mo) MoO,*
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~ Nutrient 200 bu/A
r Chloride 0.024 4.8
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Crop Nutrient Removal, Ibs/bu
SOYBEAN
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Crop Nutrient Removal, Ibs/bu
SOYBEAN
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Soil Testing

 Measure Nutrient Supply

* Determine Amount of Nutrient to Apply
— Based on soil test value
— Based on crop and yield goal
— Based on crop removal

* Track Soil Test Changes Over Time

— Are you increasing or decreasing nutrient levels?




Zinc Soll (DTPA) Test and

Recommendations
Corrective Rate
Soll Test ppm Zn b Zn/A

0-0.25 3-12
0.26-0.50 1-7
0.51-.75 0-6
0.76-1.00 0-3

1.01+ None

*Annual rate: Divide Corrective Rate by 6.



Manganese Soll Test (DTPA) and
Recommendations

Mn Rate
Mn Soll Test, ppm __ Rating Lbs Mn/A
0-0.5 Very Low 12
0.6-1.5 Low 7-12
1.6 -3.0 Medium 3-6
3.1-6.0 High 0-2
6.0 + Very High 0



Copper Soll Test (DTPA) and

Recommendations
Cu Rate**
Cu Soil Test, ppm Rating Lbs/A
0-0.10 Very Low 3-6
0.11-0.20 Low 1-2
0.21-0.30 Medium 0
0.31-0.60 High* 0
0.61+ Very High 0

« * Specialty crops get Copper up to 0.60 ppm
« ** Corrective application rate




Boron Soil Test and Recommendations

0-0.25 Low 0.5-3.0
0.26 — 0.50 Medium 0.0-1.7
0.51 + High 0

Alfalfa, clover, peanuts, cotton and sugar beets require more
boron than other crops.




Chloride Solil Tests and CI
Recommendations

<4 ppm Cl 20 lbs/A
4 -6 ppm Cl 10 lbs/A
>6 ppm Cl 0 lbs/A

KSU based on average Cl in O - 24 inch soil root
zone.



Plant Analysis

* Diagnose growth problems within a field
— Slow crop growth
— Poor color

e Monitor nutrient level

— Avoid hidden hunger




Sampling Plant Tissue

— Top leaf with a collar for early sampling
— Ear leaf at tassel/pollination stage

— Most recently matured trifoliates

— Whole sample at full tiller up to early heading

— Top 1/3 of the plant at bud stage







Laboratories, Inc.

Account Ne. : SO

WWARD, EAYMOND C

Ag Tesfimg - Conswulting

TWARD LABORATORIES Invoice No. = Liwe221%9
PO BOX T8 Diate Received = DT/ LGS 2D
EKFARNEY MNE 68B48-0TBS Dhate Reported = DT/ LT 20M0S
Lab Number = 1653
EBesuliz For - EAST CENTRAL CROP RESIDUE ALLIAMCE
Location @ CORM
Sammple I} - B CLARE
Flani Type : Com
Stape : Tasseal
Femalt Sufficiency Levels
Mitrogen 2 M 268 f—— I I
Phosphous, % P o.29 ————— | |
Potassium, % K 2.3z [ ————— | |
Calclum, % Ca 0.586 | ———— | |
Magnesium, % Mg a.zaz ] | |
Stur, 9 S a.21 ] | |
Tine, ppm Zn =5 | | |
Iron, pom Fe 139 , : | |
Manganese, ppm kMn 53 ————(— | |
Copper, ppm Cu 55 —————|— | |
Brad: M is just slightly low. Added M is not necessary unless yield potential is wery good. Then youw could
apply 20 Ibs of ML Ray ¥Ward
Eeviewed By : RFaymond Ward LAL 01D Capy A Fage 1 of 1

Bars: 30B-234-2418
Fax: 308-234-1840

weslh site
wena wandiabh com

4007 Chemy Awe., P.O. Box 788
Keamey, Mebraska 888430738




Laboratories, Inc.

Ag Testing - Consulting

Account No. : 90013 Plant  Analysis Report

WARD, RAYMOND & JOLENE

FARM ACCOUNT Invoice No. : 1034433
2545 E92ND ST Date Received : 06/30/2008
KEARNEY NE 68847 Date Reported : 07/01/2008

Lab Number : 1734

Results For : RAY WARD
Location: N OF B
Sample ID : CORN

Plant Type : Com
Stage: 10-14 L

Result Sufficiency Levels
Dry Basis Deficient Low Sufficient High
Nitrogen % N 300 o A————— | I
Phosphorus, % P 0.39 : g |
Potassium. % K 266 E———— ey | |
Calcium, % Ca 034 : | [
Magnesium, % Mg 0.11 —— | | [
Sulfur, % S 020 e | |
Zinc. ppm Zn 16 ey | | |
Iron, ppm Fe 11 ; | [
Manganese, ppm Mn 100 B e | |
Copper, ppm Cu a2 : | ’
Reviewed By : Raymond Ward 2/82009 Copy a Page 1 of 1
Bus: 308-234-2418 web site 4007 Cherry Ave.. P.O. Box 788

Fax: 308-234-18940 www wardiab com Keamey. Nebraska 68848-0788




Plant Analysis - Corn

Nitrogen, % 3.4 -5.0 2.7 —3.5
Phosphorus, % .35 -.80 .25 - .40
Potassium, % 2.7 -5.0 2.00 — 2.50
Sulfur, % .16 - .35 14 - .25

Magnesium, % .16 - .50 13-.35




Plant Analysis - Corn

Zinc

lron
Manganese
Copper
Boron
Chloride, %
Molybdenum

20 - 60
30 — 300
30 -160
5—20
[ — 25
.30-1.00
21-4.0

18 — 60
30 — 300
20 — 150
4 - 20
4 —25







La Emrararres, Inc.

Ag Tesfimg - Conswulting

Account Mo, = LD FPlant Amnalysis Report

WWARD, EAYMOND C

TWARD LABOBATORIES Invoice Mo, 2 Bt d )
PO BOI TR Diate Beceived = DT 200200
EKEARMNEY MNE 68B48 0TS Date Reported = 0T 2L 2009
Lab Number = 2742
Eesunliz For - G & 5 FARMS
Location - LIWINGSTOMNS
Sammple I} - 1-STUNTED SOYBEANS
Flani Type : Soybean
Stape 1 Floswer
Femalt Sufficiency Levels
Dy Basis Dwaficient Lowr Suffciant Eigh
Mitogen %6 M PR —— | | |
PROsphous, % P o.aa ————————— | |
Potassium, % K .81 | —— |
Calkclum, % Ca 1.237 ————— | |
Magnesium, % Mg 0.458 ] | |
Stur, 9 S 0.26 | | |
Tine, ppm Zn 4 | |
imon, ppm Fe 186 I i i | |
Manganese, ppm Mn 3G - | I

I

Copper. ppm Cu
Two things ook off. Low M and High manganese. Tul:na)ply 15 to 20 lbs of N per acre. The high
manganese may e duee to wet soil. As soil dnes, manganese should decrease. Ray Ward

:

Eeviewed By : RFaymond Ward i 0v] Capy A Fage 1 of 1

Bars: 308-234-2418 weslh site 4007 Chemy Awe., P.O. Box 788
Fae: 308-234-12340 wena wandiabh com Keamey, Mebraska 888430738




Laboratories, Inc.

Ag Testing - Consulting

Account No. : 90013 Plant  Analysis Report

WARD, RAYMOND & JOLENE

FARM ACCOUNT Invoice No. : 1017510
2545 E92ND ST Date Received : 07/092007
KEARNEY NE 68847 Date Reported : 07/1022007

Lab Number : 927

Results For : RAY WARD
Location :
Sample ID : HOME

Plant Type : Soybean
Stage : Flower

Result Sufficiency Levels

Dry Basis Deficient Low Sufficient High
Nitrogen % N 407 Ee==——srEm—
Phosphorus, % P 0.37 o ————
Potassium. % K 353 e N e )
Caleium. % Ca 1.04 Es—————————— N
Magnesium, % Mg 0.30 R — e —
Sulfur, % S 019 et
Zinc, ppm Zn a5 b Eaa
iron, ppm Fe 171 e ——
Manganese, ppm Mn 86 =
Copper, ppm Cu 80 S
Boron, ppm B 31 B
Chioride, % C 0.04 ] |

-

Molybdenum, ppm Mo oo




Plant Analysis - Soybean

Nitrogen
Phosphorus
Potassium
Sulfur
Chloride

4.26-5.50
.26 - .50

2.00 - 2.80
.18 - .30
.20 - .60




Plant Analysis - Soybean

Zinc

Iron
Manganese
Copper
Boron
Molybdenum

20-50

50 — 350

25— 200
6 — 30

21 — 60

0.21-4.0







Laboratories, Inc.

Ag Testimg - Consulting

Account Neo. = 90013

WARD, EAYMOND & JOLENE

FARAM ACCOUNT i - 1050514
I545 E 9IND 5T i DS/ 11 T
EFARNEY NE 68847 L et 1112

10

;
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Eeviewed By : Raymond Ward Fage 1lof 1

Bars: 3DB-234-2418 4007 Chermy Awe_, P10 Box 783
Fax: 20E-234-13420 d Keamey, MNebraska 33480738
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Laboratories, Inc.

Ag Testing - Consulting

Account No. : 90013 Plant  Analysis Report

WARD, RAYMOND & JOLENE

FARM ACCOUNT Invoice No. : 1046303
2545 E92ND ST Date Received : 03/05/2008
KEARNEY NE 68847 Date Reported : 03/06/2008

Lab Number : 1044

Results For : GOODSON RANCH LP
Location : NORTH B GOOD
Sample ID : WINTER WHEAT

Plant Type : Wheat
Stage : FEEKES4

Result Sufficiency Levels

Dry Basis Deficient Low Sufficient High
Nitrogen % N 459 ———
Phosphorus, % P 041 —_—ite—————
Potassium. % K 302 (e
Calcium, % Ca 044 *
Magnesium, % Mg 013 ——————(T i
Sulfur, % S 035 [EE—————
Zinc. ppm Zn 2 e e ik
Iron, ppm Fe 615 e e
Manganese. ppm Mn 101 —_—eee——————c———————
Copper, ppm Cu 60 g ———
Boron ppm = 14 _
Chiloride. % CI 073 L ———————F_—
Molybdenum, ppm Mo 138 —————tey

This sample is low in Magnesium. | am not sure if foliar will help. Epsom salts is magnesium sulfate. Apply 2
to 4 Ibs of espsom salts per acre as a trial.




Micro-Nutrients

— Parent Material
— Vegetation
— Climate

— Time




Micro-Nutrients

— No Till

— Slower mineralization of organic matter
— Chelation of “metals”

— Root channels and other macro pores

— Higher yields




Deficiency Symptoms

— Leaves are dark green, plant is stunted
— Yellowing occurs between the veins of young leaves
— Yellowing pattern is not as distinct as with iron

— Firing of upper leaves

— Shortened internodes, yellowing on mid-leaves across
veins




Deficiency Symptoms

— Terminal buds die, lower leaves misshapen,
shortened internodes

— Wilting and reduced leaf growth

— Appear as N deficiency, stunted growth, and
chlorosis






D:/Zinc/Zinc.html






D:/Zinc/BigPixZn.html







Zinc and 10-34-0

* Do not mix more than 1 pound of Zn with 30
lbs of P20s5.

* Or 1 pound of Zn with 7 gallons of 10-34-0.

* Polyphosphate sequesters zinc, so
ammoniated zinc or chelated zinc will react

the same in the soil.































Molybdenum Application

— 2 ounces of Sodium Molybdate per acre in 30
gallons of water as a foliar

— 1/2 ounce of Sodium Molybdate per bushel




Calcium:Magnesium Ratio

In summary, the Ca:Mqg ratio concept Is
unproven and should not be used as a
basis for fertilization or liming practices.

Having sufficient levels of Ca and Mg Is
the proper method of evaluation, rather
than trying to manipulate ratios.






Laboratories, Inc.

Ag Testing - Consulting

Account No.: 90013

WARD, RAYMOND & JOLENE

Plant  Analysis Report

FARM ACCOUNT Invoice No. : 1034433
2545 E92ND ST Date Received : 06/30/2008
KEARNEY NE 68847 Date Reported : 07/01/2008
Lab Number : 1734
Results For : RAY WARD
Location: NOF B
Sample ID : CORN
Plant Type : Com
Stage : 10-14 L
Result Sufficiency Levels
Dry Basls Deficient Low Sufficient High
Nitrogen % N 3.00 e — l [
Phosphorus. % P 0.39 —_——— [
Potassium, % K 266 # | |
Calcium, % Ca 0.34 e I I
Magnesium, % Mg 0.11 o I I I
Sulfur, % S 0.20 e e ey | |
Zinc. ppm Zn 16 e | | l
Iron, ppm Fe 11 e ————T | |
Manganese, ppm Mn 100 Eo et ] | l
Copper. ppm Cu o2 e e | |



Factors in Addition to Soil pH Which
Influence the Frequency of Liming

Soil texture

Rate of N fertilization

Rate of crop removal of Ca and Mg
Amount of lime applied

pH range desired



Indicators of Possible S Deficiency

1) No-Till Farming

2) Organic Matter Content

3) Soll Texture

4) Soll Test Level

5) Irrigation Water Sulfate Concentration




Carbon/Organic Matter

Organic Matter Is about 58 % C
Ratio becomes 17/ 00OM:8N: 1S
1 % OM In 8 inches of Soil 1s 24,000 Ibs/A

This Quantity of OM Holds About 1100 Ibs
of N and 140 lbs of S per Acre.

This Is true for other plant nutrients



Sulfur Recommendation Example

Corn 200 bu/AYield Goal
Sulfur Requirement is .18 to .26 Ib S/bu
Total S Required is 36 to 52 Ibs/A
Sulfate Soil Testis 8 ppm S
8 X24=19Ibs S/A
Recommendation is 17 to 33 Ibs S/A
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D:/Sulfur/BigPixS.html






D:/Potash/Potash.html

Thank You




