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Soil Test Reports:

1.

2.

Provides the actual values of the soil analysis

Most labs will provide a rating for each value —
—Use micronutrient ratings with caution!

. Most labs provide general fertilizer

recommendations:
—But — this is really your job!



Address:
ABC Farms
Box 123

D

My Town, AB TOG ONO

Grower Name: Joe Smith e
Client’s Sample ID: 1a

Field ID: Brown Place

Legal Location: NV 6-39-29-\W4

Tracking Number: 200610-01999 e
Date Received: October 19, 2006
Report Date: October 26, 2006
Disposal Date: November 30, 2006

Nutrient Analysis (PPM) &)

Quality e
EC | OM

Depth N | P K |SO,| Cl | Cu | B [Ca| Mg |Fe |Zn | Mn pH Texture
0-B" 4 (11 (175 |19 [ 12 | 06 |07 |BOO | 300 | 3 (15| 25 B.7 0.4 55 Loam
6-12" 1 10
12-24" 1 8
Total
Range @ plo| a |alm | m|a|al| a|m|a]| a | newa | cood | Nomal
E: BExcess A: Adequate M: Marginal D: Deficient
Ibfac 14 [ 22 | 350 | 90 Cation Exchange@
Available Ibfac | 14 | 22 | 350 | 90 TCEC: 44 meqi100g
[5) BS: 100%
Ca Mg K Na
55% | 35% 9% 1%
Recommendations (lb/ac) @
Crop | Conditions Yield N [P,O; | K,O | S Cl Cu B Ca Mg Fe Zn Mn
Wheat Excellent 68 125 | 30 0 0 0 0 0 0 0 0 0 0
Average ol 100 25 0 0 0 0 0 0 0 0 0 0




Fertilize for Maximum Yield
versus Optimum Economic Yield.

Optimum versus Maximum Yield

Optimu Maximum
Economic Yield
Yield

Yield (bu/ac)

60 80 100
N fertilizer (Ib/ac)




Sources of Nitrogen for Crops:

e Soil test N level - test each fleld
e Mineralization - N from soil organic matter
— Soils will mineralize 20 to 40 Ib N/ac

e Biological N fixation - Legume crops make their own
N and can contribute 20-40 Ib N/ac for next crop

® Livestock Manure - contribute significant N

¢ Remaining N must come from commercial
fertilizer —

—Need to understand N fertilizer dynamics!!



Understanding Nitrogen

Almost all Nitrogen in soil is in the Organic Matter (OM)

® NO; -N comes from breakdown (mineralization) of soil
OM and from applied fertilizers

e Mineralization potential of soils is very important and is
affected by:

— Amount of soil Organic Matter

— Previous crop — legumes (alfalfa and pea) release
more N

— Soil moisture and temperature




Estimated Soil Nitrogen Mineralization
Relationship with Soil Organic Matter
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1. Crop Removal Method.

Apply the approximate amount of N fertilizer that would be
removed by the target yield of the crop.

Disadvantages of this method:

° Don’t consider soil test N - on fields high in soil N, the
fertilizer N will be over applied.

°* Don’t consider total N requirement of the crop

* N fertilizer rate is not based on cost of the fertilizer, value
of the crop or the yield increase from the fertilizer.




2. Calculation Method:

With this method the estimated total N needed for the target
yield is determined.

Apply N fertilizer based the calculated value minus the soil N
level and an estimated mineralization N value.

Info Needed:

°* Need soil test N information plus the estimated
mineralization of N.

°* Should consider N efficiency of uptake
°* Not based on fertilizer price or crop value




3. Economic Method:

Apply N fertilizer based on crop yield increase per unit of
nitrogen, cost of N fertilizer and value of the crop.

°* Info Needed:
— Nitrogen fertilizer response curve
— Solil test N information
— Soil moisture information
— N fertilizer cost/lb
— Predicted crop value




Nitrogen fertilizer response table for irrigated hard red spring wheat in
southern Alberta, assuming irrigation for optimum yield, showing

predicted yield in bushels/acre and N rates are in pounds/acre.
. | | . | | | B B ERi
Soil
Test N
(Ib/ac) Fertilizer Nitrogen Rate (lb/ac)
0-29 80 |90 |100 | 110 (120
10 84 |90 |95 |100 104
20 90 |95 |100 | 104 [108
30 95 104 | 108 [ 1M
40 108 {111 | 114
50 111 | 114 | 116
60 114 | 116 | 118
70 116 | 118 | 119
80 118 | 119 (120

90 119 | 120 [ 11 Fertilizer Requirements of Irrigated

Grain and Oilseed Crops

120 | 121
11

Huga yeldme




Economic N Fertilization Determination

_-____________
10 60 70 80 90 100 110 120 130 140 150 160

Fertlllzer

(Ib/ac)

HinEi e 48 56 95 100 104 108 111 114 116 118 119 120
Yield

bu/ac

Yield

increase

bu/ac

Scenario #1

Gpdird - 650 650 650 650 650 650 650 650 6.50 6.50 6.50 6.50
cost at

65¢/1b

Crop -  64.00 48.00 40.00 40.00 32.00 32.00 24.00 24.00 16.00 16.00 8.00 8.00
value

$8.00/bu

Scenario #2

Fertilizer 6.50 650 6,50 650 650 650 650 650 650 6.50 6.50 6.50
cost at

65¢/Ib

Crop 40.00 30.00 25.00 25.00 20.00 20.00 15.00 15.00 10.00 10.00 5.00 5.00
value

$5.00/bu




You Can Use AFFIRM to
Determine N Rates. _

* The program is free and can be downloaded
from the Alberta Agriculture Web site:

—http://www.agric.qov.ab.ca




Phosphorus (P)

Phosphate (P,O:)

Agdex 3423

Phosphorus Fertilizer Application
in Crop Production
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Soil test rating for plant available P
Modified Kelowna Method

0-15 High probability of
15 - 30| crop response to P

Soil test

level rating Phosphorus (P)
(Ib/ac)

Very low

Low

Medium

Medium to Adequate
High

30 — 60) Moderately high probability
60 —-90
>90

Moderate probability
Low probability of
crop response to P

) — —



Example of P Soil Test
Calibration Data

Alberta has an excellent 1197

data based on P 100

responses at many sites %01
over a number of years 80 -

Relative yield, %

O 5 10 15 20 25 30 35 40 45 50 55

Kelowna P, ppm



Table 8. Phosphate fertilizer recommendations for spring wheat on a medium to fine textured soil with a neutral
pH, based on the Kelowna soil test method. Recommendations are given for each soil zone at three soil
moisture condition levels at the time of seeding

Soil test P Brown Dark Brown Thin Black Black Gray Wooded Irrigated
bac)  [pe [m*[w*| D |[m|[w/ D |[m|w|[pD|[mM|w|[D|[m|w
P,0, Ib/ac

0-10 30 a5 40 35 40 45 40 45 50 40 45 50 40 45 50 50
10-20 25 30 35 30 35 40 35 40 45 35 40 45 35 40 45 45
20 - 30 20 25 30 25 30 35 30 35 40 30 35 40 30 35 40 40
30-40 15 20 25 20 25 30 25 30 35 25 30 35 25 30 35 35
40 - 50 15 15 20 20 20 i 25 25 30 25 25 30 25 25 30 35
50 - 60 15 15 20 15 15 25 20 20 30 20 20 30 20 20 30 30
60 -70 15 15 15 15 15 20 15 20 25 15 15 25 15 15 25 25
70 - 80 0 15 15 0 15 15 0 15 20 0 15 20 0 15 20 20
80-90 0 0 15 0 0 15 0 0 15 0 0 15 0 0 15 15
>90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

* Seedbed soil moisture conditions at seeding D = 25%; M = 50%; W = 75% of field capacity.




Table 9. Approximate probability of a greater than 2 bw'ac and 5 buwac wheat response to phosphate fertilizer when following recommendations

40 -50




Why Is seed-placed or band placement
of P near the seed important?

P is very immobile!

Most effective when soil P is low

Placement with the seed can provide a
starter or pop-up effect — in cool, wet
soils

Is often the most effectively placement
method — except when soils are drier!

Be aware of maximum safe seed-placed
rates!!




Potassium - K

Potassium Fertilizer Application
in Crop Production
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Soil Potassium Rating
For most annual Alberta Crops

| | | | | I B e

Soil K: 0-6” Rating

(Ib/ac)

<100 Extremely deficient |

100-150 Very deficient K Recommende
150-200 Moderately deficient |

200-250 Marginally deficient |

250-300 Adequate - Maintenance appl.

>300 Adequate K NOT Required for most

annual crops

)




Response of Barley to K

Soil Test K No. of Re-spo-nsiTle- B
Research Sites
(Ib/ac) (%)
>50 100
50-100 75
100-150 66
150-200 24
200-250 18

>250 C



Table 3. Soil test potassium and corresponding recommended rate of potassium application for cereal crops for
the various soil zones in Alberta

dapth} soil soil soil soil and Gray soil soils
50-100 | 6080 | 659 | 65%0 | 7095 | 708 | 80100
s | [ ww | s | ew | wmw | son | ow

(200-250 | deficient 15-20 1525 | 1525 | 1530 15-30 20-40
260-300  |magnal | 015 | 015 | 05 | 015 | 045 | 015
>300  Jedeate | o | o | o | o | o | o

* Rates above 30 Ib K,0/ac for cereals crops should be banded or broadcast to avoid seedling injury. At low rates of application, placement with the
seed is more effective than banding, and banding is more effective than broadcast (see Methods of Application section).




K Fertilizer Application:

* Irrigated sandy soils that are intensively cropped to
alfalfa, potatoes or sugar beets — are most
susceptible to K deficiency

¢ K fertilizer has limited movement in soil —
— placement near the seed will improve uptake.

¢ KCI fertilizer has a high salt index
— too much seed-placed K will decrease emergence



Sulfate Sulfur
(SO,“-95)

Elemental Sulfur

)

Sulphur Fertilizer Application
in Crop Production
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Sources of SuI yhate _

> -..ﬂ;\r
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0 o 6 - 1 2 - 24" ,. 3 6”

il ik ol T e N a0 . el vl

. Gypsum salts are frequently in higher
amounts in subsoil — source of S for crops
» Irrigation water (12") adds 30 Ib S0,/ac

« But — surface soil can be deficient
especially in wet years if sulphate moves
downward



General sulphur fertilizer recommendations
for Alberta crops.

S rm:nmmmdaﬂm

mm

* CaCl extraction method.



Micronutrients in Southern AB

e Micronutrient deficiencies have
rarely been observed in Southern
AB.

® Fertilizer trials on irrigated soils in
S AB In the in the past (>200 trials)
did not show response to any
micronutrient fertilizers.

* Irrigated dry bean is the only crop
that has shown response to zinc



Deficient Medium Adequate
Boron (Hot Water Extracatable - ppm) 0.0-0.4 05-12 >1.2
Chlorine (Water Extractable - ppm) 0.0-8.0°
Copper (DTPA Extractable - ppm) 0.0-0.2% 03-1.0 =1.0
0.0-0.5° 06-1.0 =1.0
0.0 - 2.5 - =25
Iron (DTPA Extractable - ppm) 0.0-2.0 20-45 =45
Manganese (DTPA Extractable - ppm) 0.0-1.0 - =1.0
Zinc (DTPA Extractable - ppm) 0.0-05 05-1.0 =1.0
*This level 15 used by some labs as a critical level for recommending Cl for disease suppression mn cereals.
® Brown and Dark Brown soil areas.
¢ Black and Grev Wooded soil areas.
4 Organic soils.

If a micronutrient soil test is deficient OR

Micronutrients are recommended to you ---
Seek opinion from unbiased experts for advice!




Other Sources of Fertilizer Information

Pragliehl information for Alberta's Agric@tufe Industry : PrARBBA] ioformation for Albartn's Ageiciltire Industry

Agdex 127/531-2 Jammey 2010 Agdex 144261

Mustard Production for Alberta

Fertilizer and Nutrient Management
of Timothy Hay

iencthy has a relatively high demand foe nutricats. H :
Under excellent molstare conditions or irrigation and so.l usu.g

whea supplicd with the optimum autrients, nmut? Sall tecting i the moc rell .m.“‘»...« F acalussine

capable of producing yieds in the range of $10 6 7 z

acre, typically 3 10 3.5 tons for first cut asd 1.5 50

for secomd. With ressonable peecipitation, noa-ir|

timothy will prodace 2 10 4 jonsfacre anoually.

Tablc 1 peovides appeavimale amousds of cach nuf g . Mustard factsheet topics
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Mustard :
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