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Where are you on each of these curves?

50 cent/Ib N 25 cent/lb N

Added N

Added P

Success in making the most of fertilizer $$ is knowing where
you’re at, which nutrients are giving you most bang for the buck!



Soll Ferillity Assessinent (Soll Testing) Is lrmporiart!

Tells you where you are on the curves, how to provide
optimum economic rate of each nutrient for crop.

DIFFERENT FIELDS HAVE DIFFERENT OPTIMUM RATES OF
FERTILIZER

SET AREALISTIC TARGET YIE
ACCORDINGLY
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Want to balance rate of nutrient with vield potential
as governed by moisture!
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Know Depth of Moist Soil in Profile !
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Example: Dark Brown Soil Zone: Canola
Yield = (Inches soil stored + Growing season water — 2.0) x 3.0

Very Poor: (0.5” +4.0”-2.0) x3.0= 8 pu/ac
Very Good: (4.0” + 12" - 2.0) x 3.0 = 42 pu/ac



WHAT ALL DO YOU NEED
Micronutrients?

1 Could be a limitation for certain crops on certain soils,
especially when aiming for the top end of the yield curve.

But

~ Deficiency unlikely to be widespread across entire field.

~ Most often observed in patches: eroded knolls may have
low Cu and Zn, sandy or gravelly areas could be low In
Cu, Zn, maybe B.

~ Maybe boron for canola, but limited response of canola to
B In recent trials at Melfort (Gray Luvisols) with low B
testing soils.
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Fertilizer Rates
CANOLA IS A NUTRIENT HUNGRY CROPI

Nutrient Uptake Canola VWieat
Ib/ac (35 bu/acre) (40 bu/acre)
N 112 85
P,O 52 32
K,O 81 73
S 20 9

Source: CFI Nutrient Uptake and Removal Guide

~ /0% of N and P taken up Is removed in seed, 50% of S and 25% of K

Dept. of Soil Science, Univ. of Sask.



- High vielding hynrid vareties require more nutrient to
achieve yield potential (Ulrichret al. 2002; Brandlt,
2004).

Workhorse versus Racehorse

Dept. of Soil Science, Univ. of Sask.



.+ Some work (Karamanos and Elore, 2002) indicates
hybrids have higher efficiency. of N USe:

Hybrid 2 llbs N/buiversus Traditional 3.3 11bs N/bu

Higher yields with same rate of fertilizer under
optimum P and S fertility.

Dept. of Soil Science, Univ. of Sask.



Tthavarajah (2002) reported in field trials at four sites
across Saskatehewan that rates ~ 60 - 80! llbs N/acre
produced optimum yield of canela,

with lower requirements in soils with greater N
mineralization potential and/or residual nitrate.

Need to soll test to assess N fertility, predict response:
Varies according to environment!!!

Dept. of Soil Science, Univ. of Sask.



Yield (bushels per acre) of canela (Inviger) grown on Wieat stubhle with
different rates off urea fertilizer in 2000 (Thavarajah et al. 2002).

N rate (llbs/acre)

0 30 60
Scott yield (Dk Brown, dry) 12 20
Melfort yield (Black, wet) 30 38

Dept. of Soil Science, Univ. of Sask.



Use predicted response curve to apply
at rate that will maximize net retmn




Eertilizer Placement, AddItives

Don’t Compromise Stand Establishment By Cramming
Tloo Muchi Fertilizer In the Seed-Row!

Pay Attention to Guidelines. Reduce Seed-Row
Fertilizer Rates WWhen Dry and Risk ofi Multiple
Stresses: drought, seed quality, disease etc.

Dept. of Soil Science, Univ. of Sask.



RISK QI Crop! Injury Trom teo much
fertilizer placed tee close e seed IS

Increased under dry conditions

. Salt efffiect of fertilizer on hoelding back moisture Is
Increased by dry soil conditions.

- |Less moisture, greater number of air-filled pores
means more free ammonia gas, can also move
further.

Wet Dry

Dept. of Soil Science, Univ. of Sask.



=ertilizer In TThe Seed-Row

v Pretty good! placement but there Is a limit!
Seed Bed Utilization = opener spread

FOW Spacin
Example: : : NV i
Disc 1”7 = 11%SBU = Max 10 Ibs N /acre - 4 B,
------ SO for canola S
Spacing 9

Sweep 3° =33% SBU Max 30 Ibs N / acre
-------- for canola

Spacing 9”

With single shoot systems, pay attention to these limits!

Dept. of Soil Science, Univ. of Sask.



lnhibiters, coatings added to urea fertilizer
can reduce seedling mjury risk and reduice

N losses.
Urease inhibitors, Nitrification Inhibitors

Coatings to slow release

Largest benefits in reducing losses occur
under high loss potential conditions:
surface application, fall application, excess
moisture

Dept. of Soil Science, Univ. of Sask.



Putting Eertilizer in a Banadl Increases
Avalilability & Crop Utilization

. Concentrated bands of N reduce losses by slowing
conversion of ammonium to the nitrate form that
IS susceptible to loss by leaching and
denitrification.

. Phosphorus and potassium Is more plant available
In a band than when broadcast and incorporated.
Less fixation, slower conversion to less soluble
forms.

Dept. of Soil Science, Univ. of Sask.



“Starter” Phnesphorus and Petassium: Placed in Seed Rew: or
Close By Cani Be Especially. Beneficial for Early Nutrition
ofi Canola
- pecause P and K can enly meve a few: millimeters

. Cool spring soil temperatures restrict early root
growth and access to P and K

— Starter P, K produces “pop-up’ of crop, ensures
early nutrition under these conditions.

- Crop rotations that reduce disease pressure,
promote healthy roots will improve ability of crop
to access soil P.

Dept. of Soil Science, Univ. of Sask.



Nitregen 1s a mobile nutrient in the soil:
moeves long distances (meters) aleng with water

Therefore, placement close to seedling roots not
critical:

N will move with water to roots

Dept. of Soil Science, Univ. of Sask.



Surface dribble banding of liguid UAN (28-0-0)
can work well if rains after application.

Dept. of Soil Science, Univ. of Sask.



Separation ofi N fertilizer from seed cani also
e easily accomplished with filuids by directing
Or “squirting’” fertilizer away. firom Seed row.

Dept. of Soil Science, Univ. of Sask.



P+ K Eertilizer 1n the Seed-Row.

9% ol seeds planted that emerged over twoe Weeks as affiected by different rates off MAP
(12-51-0), without andiwithi 20 kg K, O/ha as KCII(0-0-60) (Qran and Sclheenau, 2009)

Wheat Canola Yellow Pea
12-51-0 P P+K P P+K P P+K
kgP,0:/ha
0) 93a 9la 95a 89a 97a
10 95a 91a 98a 68ab
20 9la 89ab 82a 75ab 54bc
30 89ab 9la 80a 72b 39cd
40 86ab 73b 75a 56Db 25de
60 80b 82b 48c 59b 28¢c 18e
80 64c 68c 43c 45bc 19c 11e
100 52d 59d 36¢C 43c 1le

Dept. of Soil SCIence, UNiv. of Sask.



Nutrrent Balancing

- Sulfur 1s critical for canolal

- Available N to Available S ratio following fertilization
should be ~ 5:1 to 7:1

- 15- 30 Ibs S / acre of sulfate fertilizer generally sufficient.

Dept. of Soil Science, Univ. of Sask.



m Soll sulfiur levels acrass farm; fields are extremely
Varianle
— diffiicult to get a representative sample.

— as Insurance against deficiency, S fertilizer
recommendation Is often made for canola, regardless of
what soll test says.

Saline areas contain very high
levels of sulfur: salts aresulfate salts ‘. g

Dept. of Soil Science, Univ. of Sask.



m| Many: solls 1 Brown and Dark Brown soil zone, have
lots of sulfate (gypsiferous layer) in the sub-soil

(12 - 24 1Inch depth).

— Canola could be sulfur deficient in early stages of growth,
but when roots get to layer, the deficiency disappears.

Dept. of Soil Science, Univ. of Sask.



Pay Attention to S Fertilizer Eorm:

. Use sulfate form when you need S available
rght away.

- Elemental forms can take a long time to
oxidize to plant available sulfate. \Variable
oxidation rates: long term supply.

Dept. of Soil Science, Univ. of Sask.



IHigh use off N fertilizer, high yields and high
crop S removal can guickly result iniS
deficiency conditions in soils susceptible to
deficiency.

Post-emergent application of sulfate fertilizer
can be effiective in recovery of canola from
S deficiency up to bolting (Malhi et al
2005).

Dept. of Soil Science, Univ. of Sask.



Watch for' S deficiency in canola grown on seils
receiving|swine manure, especially in second year
following application (Scheenau et al., 2003).

» Some swine manures have low available S relative
to N: storage In anaerobic lagoons.

- Not an Issue with cattle manure.
- Can alleviate by applying supplemental S fertilizer.

Dept. of Soil Science, Univ. of Sask.



Organic Seurces off Nutrent

Includes manures,composts, Processing by-products

Not waste! A valuable source of nutrient and organic matter for soils and
crops!

Dept. of Soil Science, Univ. of Sask.



See good canola yield respomnses to manure

5000 gallons per acre Control (no manure or fert)
(200 Ib N per acre)

<= "] Response of Canola to injected liquid swine effluent S

Dept. of Soil Science, Univ. of Sask.



Benefits firom Manure: Use

Crop Yield & Protein;Increase
S Economic Return {

Dept. of Soil Science, Univ. of Sask.



Net Revenue over I'aree Years:

Based on Crop Response to Liguid Hog| Manure at
Dixon Eieldi Trrals, Black soil zone, East Central

Sask.
Manure:
Crop Revenue minus Application Costs

Urea + MAP:
Crop Revenue minus Application Costs and Fertilizer Costs

Dept. of Soil Science, Univ. of Sask.



2008/-2005 at Dixoen, SK
200 Barley, 2004 Canpla;, 2005 WWheat

COSACHE et | nue/acre
Conlifo] ), () 5 28,00
¢l S800¢)del =1V )&, 999,00 b 10420

W annel tfee -F P 0 525,00 70,20
GONE

Dept. of Soil Science, Univ. of Sask.



2002 CanelaValleaat
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Dept. of Soil Science, Univ. of Sask.
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2005 Wheat valued at $3.50 per bushel

pushels/acre cost/acre net revenue/acre
Control 16.2 $0 $56.70
1X annual 5500gpa HMI 49,7 $33.00 $ 140.95
1% annual Urea + P fert  54.9 $25.00 $167.15

(50 N + 15 P,O,)

Dept. of Soil Science, Univ. of Sask.
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Dept. of Soil Science, Univ. of Sask.



Along Wit manures;and composts;
PIefiUel and PrecessIng Co-pProducts can have value
as fertilizers

m Co-products of biefuel production: distillers grain, thin
stillage from ethanol production, glycerol from biodiesel

m Canola meal processing by-products, alfalfa pellets.

Dept. of Soil Science, Univ. of Sask.



Biofuel Production Co-Preducts

Ethanol Canola Biodiesel
Wet Thin Crush Meal Glycerol
Distillers  Stillage
Grain

A

Dried Distillers Grain
With Solubles

Dept. of Soil Science, Univ. of Sask.



Wiy Impertant?

Biofuel (ethanol, biodiesel) expansion

[Feedstocks compete for, utilize and contain nutrients

Plant nutrients are a scarce and valuable resource

Biofuels are hydrocarbons, need to effectively recycle nutrients
that are left behind in co-products

Value as Fertilizer?

Dept. of Soil Science, Univ. of Sask.



Controlied EAVIrGRMENt Stuay.

Distillers Grain, T'hin Stillage, Glycerol

Glycerol

Wet Distillers Thin Stillage {Refined)
Grain

On Canola Growth, Soil Properties In Comparison to Urea

Dept. of Soil Science, Univ. of Sask.



Dept. of Soil Science, Univ. of Sask.



Canola Growth: Wet Distillers Grain vs. Urea

Canola Dry Matter Yield

11

Control 100N 100N 200N 200N 400N 400N
WDG Urea WDG Urea WDG Urea

Treatment

Dept. of Soil Science, Univ. of Sask.



Controls Ureal00 DG 200 Urea 200 DG 400 Urea 200

Dept. of Soil Science, Univ. of Sask.



Canola Growth: Trhim Stillage vs Urea

Canola Dry Matter Yield

- .

Control 100N 100N 200N 200N 400N 400 N
Thin Urea Thin Urea Thin Urea
Stillage Stillage Stillage

Treatment

Dept. of Soil Science, Univ. of Sask.



Canoela Growith: Glycerol at different rates,
Witheut and with N fertilizer

Canola Dry Matter Yield

Treatment

Dept. of Soil Science, Univ. of Sask.



Dept. of Soil Science, Univ. of Sask.



. Microorganisms need available nutrient from solil
and fertilizer to decompose carboen source:
reduces supply available to plant.

Adding fertilizer N feeds both microbes
and plant

Dept. of Soil Science, Univ. of Sask.



SollfOrganic Carloen

Glycerol Rate kg/ha % Soll Organic C
0 1.78¢c

100 1.91bc

1000 1.86hc

10,000 2.18a

After 5 weeks, appreciable portion of C added as glycerol
remains in soil.

Dept. of Soil Science, Univ. of Sask.



Challenges wiith erganic Seurces

Iviulti-glgrent oui low analysis: 2l 1 single diglis, usuzlly 5% N of
less, P 2% of lgss.

IVleuces irarnsoori ard agolication cnallengine snd exoensive

I arfford to prove (oo far from siig of oroduction o Wrigre flegdel,

Ecorlonle rrauling distrcas mey 9 ofly e g i)

Dept. of S<'



How Doees it AllAdd Up?

Efficiency Is Key! Rate, Placement, Form
Conserving, Recycling Nutrients Important

Remember the law of mass conservation:
YOU CAN’T GET SOMETHING FOR NOTHING

Dept. of Soil Science, Univ. of Sask.



Dept. of Soil Science, Univ. of Sask.



