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Y Monitoba 9
Recent surveys of fertilizer use have been
completed:

* Nutrient Balance

* General Fertilizer Practices and 4R
— Adoption, info, advice,
— Sources, Timing and Placement

* Fertilizer rates (MASC)



4R Nutrient Stewardship Hanitoba
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How 4R are you? 4R Nitrogen

LEVEL

SOURCE

I nutrient

stewardship

A
P

harvest N monitoring

application)

INTER- Above Above plus: Above plus: Above plus:
MEDIATE plus: Apply according to In-season EEF to avoid
/\ EEF when |field variability applications volatilization of
risk of loss | Annual soil testing, surface apps
0-6”, 6-24"

ADVANCED |Ssame as Prescription rate Same as Silver | No fall broadcast N
Inter- VRN (but EEFs used | Limit surface N
mediate In-season or post for fall apps to in-season

with EEFs or UAN
dribbled

Adapted from: 4R Practices for Spring Cereal, Oilseed and Pulse Rotations in the Canadian Prairies. 4R Practices — Guidance Document Table

4




How 4R are you? 4R Phosphorus| <}

stewardship

LEVEL SOURCE

INTER- Same as Basic | Assess in-field Same as Basic | Same as Basic
MEDIATE variability but no broadcast
/\ Consider rotational application

fertilization
Variable rate P based
onyield potential

and/or STP

ADVA?\CED Same as Basic | Same as Intermediate | Only spring Seedplace, side band
applications or mid-row banding

£
Adapted from: 4R Practices for Spring Cereal, Oilseed and Pulse Rotations in the Canadian Prairies. 4R Practices —
Guidance Document Table 4




Y vanitoba 9
1) Nutrient Balances

e Fertilizer amounts : statistics Canada. Table 32-10-0039-01 Fertilizer

shipments to Canadian agriculture markets, by nutrient content and fertilizer year,
cumulative data (x 1,000)

* Nutrients Removed:

— Yleld . Statistics Canada Table 001-0010 Estimated areas, yield production and average farm
price of principle field crops

— Nutrient Concentration; CFI Tables



B Nitrogen Use Manitoba 9

N (Tonnes/year)

600,000
—Crop N Removed
500,000 |  —Fert. N Applied
400,000 -
300,000
200,000
100,000 -
0 +—+—rrrrrrrrrT T T T T T T T T T T T T T
& G S PSS & '»@6 < “9\6

Note — does not include contributions from legume or manure sources



B Phosphorus Use Manitoba 9%

P205 (tonnes/year)

250,000
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—Crop P205 Removed
—Fertilizer P205 Applied
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Note —

does not include contributions from legume or manure sources



Y Monitoba 9
Coming up with a “P rate for a Long-term
Sustainability” Option?

Application rate = (Target STP — Current STP) X BC + CR
Years to Build

Example: for 60 bu/ac wheat
 Target STP =15 ppm, current STP =5 ppm

« Buffering Capacity (BC) by soil characteristics (assuming 25 Ib
P,O. /ac to increase 1 ppm STP) (16-20 for neutral pH sand loam
vs 30-40 for calcareous, clay loam solls)

 Crop removal (CR) =yield x P concentration = 60 bu/ac x 0.6 Ib
P,O:/bu
* Years to Build = flexible, for example 5.

= (15-5) x 25 + 36 = (250) +36 =86 Ib P,0; ac
5 5




B Potassium Use Manitoba 9

K20 (Tonnesl/year)

250,000

200,000 -

150,000
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Note — does not include contributions from legume or manure sources
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Fertilizer Program

Fertilizer Program

Fartilizer Program

Fertilizer Pragram

Epurces of Fertilizer advice
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Fertilizer Program
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General Fertilizer-Practices
Answering Key Questions: Sources of Fertilizer Advice
Where do farmers get advice about fertilizer management? Ffeque"g»'tgg gsgfi‘l Testing )
How often do they do soil testing? Reasons for Notsoil |

Testng for N Every Year |
Frequancy of Soil Testing
g gf Kors 3
P
. Familiarity
How familiar are farmers with the 4R nutrient stewardship program? Wwith 4R Concept

Sources of Fe_l-'tAirliAZAer i
What are the sources that farmers would use to get information about the 4R program? _ information

Reazons Some Farmers Do
Mot Adopt 4R Practices

v
v
v' Why do some farmers not do soil testing for nitrogen every year?
v
v
v

Why do some farmers not implement the 4R nutrient stewardship program?




BIFamiliarity With 4R Concept

Total Market (891)
PROVINCE

Alberta (163)
Never heard of
it Saskatchewan (364)
29.0%
Manitoba (94)

Heard of it but »:'::r.‘,F Ta:;'tllla r Ontario (198)
don'tknow 13.7%
anything about

it Quebec (72)

24.0%
AGE
Somewhat
familiar
33.3% Young (< 45) (154)

Middle Age (45 54) (251)

Older (55 +) (484)

% of total respondents (n=891)

FARM SIZE
Manitoba Farmers Very Familiar: o (171
2015 = 16%

2016 =21.7% Medium (399)
2017 = 22.1% arge (313)

13.7

16.6

16.0

- = -

—_~



Sources of Information About 4R Nutrient, | . = g
Stewardship Program

Agri-retailers
CCA/Agrologist
Internet

Demos, field days
Ag Trade Shows
Print media

Prov govt
Fertilizer Assoc
Social media - twitter, youTube
Radio

Other

Crop Assoc

o)
o
(o)}
o

70

o
=
o
N
o

30 40
% of respondants

m2017 m2016 m2015



i Reasons mentioned for NOT Adopting 4R Practices

Lack of right equipment

Too expensive

Lack of info/knowledge

Lack of time, labour

Timing does not fit

Too complex

Not supported by ag retailer
Custom services not available

Not supported by advisors

o
=
o

20 30 40
% of respondants

gl
o

60

m2017 m2016 =m2015



Y  Manitoba 9

Sources of Fertilizer Advice (Manitoba)

Prov fert Recs -

Indep Prof Advisor —
Prof advisor with retailer or _
manufacturer

0 10 20 30 40 50
% of respondants

m2017 m2016 m2015




Y Monitoba 9
Approaches Used to Decide Nitrogen Fertilizer
Rate in Canola (Prairies)

Annual soll test

Nutrient balance calculation
Past experience

Third party consultant
Assessment of fields

CCA recommendations
Prov recommendations
None of above

O 10 20 30 40 50 60 70
% of respondants

2017 w2016 m2015



Frequency of Soil Testing - Nitrogen

Less often than
every 4or5
years
13.6%

Every year
17.7%

Every 3 years
21.3%

% of total respondents (n=1352)

PROVINCE

Alberta (164)
Saskatchewan (464)
Manitoba (122)
Ontario (502)
Quebec (100)
WATER BASINS

Western & Central Lake Erie (227)

Rest of Ontario (275)
ECO ZONES
Boreal Plain (961
Subhumid Prairies (31¢
Semiarid Prairies (33¢
FARM SIZ
Small (41¢
Medium (527
Large (40¢
AG
Young (< 45) (20t
Middle Age (45 - 54) (322,
Older (55 +) (822)
4R PROGRAM FAMILIARITY
Very Familiar (276)
Somewhat Familiar (551)
Know Nothing/Never Heard (525)

(See Info note below
slide)

16.0

Manitoba, every year
2015 = 33%
2016 = 46%
2017 = 41%

T T
0 10 20 30 40 50
% of total respondents who soil test for nitrogen every year
Significantly higher than Total Market (20% confidence)
m Significantly lower than Total Market (90% confidence)




Y Manitoba 9
Approaches Used to Decide Phosphorus Fertilizer
Rate in Canola (Prairies)

Annual solil test

Nutrient balance calculation
Past experience

Third party consultant
Assessment of fields

CCA recommendations
Prov recommendations

None of above

O 10 20 30 40 50 60 70
% of respondants

2017 w2016 m2015



Frequency of Soil Testing - Phosphorus manitoba 9

Total Market

Less often than
every 4 or 5

years

13.2%

Every 4 or 5
years
21.2%

Every year

16.1%

Every 2 years
12.4%
Every 3 years
29.7%

% of total respondents (n=1352)

Total Market (1352)
PROVINCE

Alberta (164)
Saskatchewan (464)
Manitoba (122)
Ontario (502)
Quebec (100)
WATER BASINS

Western & Central Lake Erie (227)

Ract nf Nintarin (7781

Manitoba

% 2015
2016
2017

e R e R

Middle Age (45 - 54) (323)

Older (55 +) (822)

4R PROGRAM FAMILIARITY

Very Familiar (276)

Somewhat Familiar (551)

Know Nothing/Never Heard (525)

33% every yr
73% every 3" yr
63% every 3 yr
__ m

% :fiotal respondarnits who soil test for phosphorus at least every three years
Significantly higher than Total Market (90% confidence)
Significantly lower than Total Market (90% confidence)

80



Fertilizer Program in Canola Manitoba 9

Manitoba

Variable rate some or All Fields
Tailored by Field

Same for all Fields
Saskatchewan

Variable rate some or All Fields
Tailored by Field

Same for all Fields

Alberta

Variable rate some or All Fields
Tailored by Field

Same for all Fields

m—

—
g

i

—
T —.
—

.

T ——

O 10 20 30 40 50 60 70 80

% of respondants

m 2017 m2016 m2015



Variable Rate Use in Prairie Crops (some or all fields) L )

G oo somes

2015 11.5% 12.8%

2016 10.8% 5.1%
2017 11.1% 12.8%

2018 21%

E Canada 9% 8.4%

% of growers using variable rate



Jj Use of N Stabilizer/Controlled Release Manitoba %
Products in Canola (Prairies)

Don't Know I

0 20 40 60 80 100
% of respondants

m2017 w2016 m2015



EEF (N Stabilizer) Use in Prairie Crops L )

Il G

2015 10 % 10%

2016 6.2% 0
2017 5 % 4 %

2018 12 %

E Canada 20%

% of growers using N stabilizers



|Use of Manure in Canola

Total Market (436)
Used manure

infall 2013 or PROVINCE
spring 2014

2.3% Alberta (120)

Saskatchewan (238)

Manitoba (78)

ECO ZONE

Boreal Plain (82)

Those who did Subhumid Prairies (218)
not use
manure Semiarid Prairies (136)
97.7%

FARM SIZE

Small (<2000 ac) (125)
Medium (2000 - 3999 ac) (184)
Large (4000 + ac) (127)

4R PROGRAM FAMILIARITY

MB Manure Use Very Familiar (66)
¢ More than SK, AB Somewhat Familiar (134)

) 5 . 1% Canola Know Nothing/Never Heard (236) |

* 6.9 % wheat
 (in contrast Ontario = 22% of corn)

1 2 3 4 5

% of canola growers who used manure in fall 2013 or spring 2014

Significantly higher than Total Market (90% confidence)
Significantly lower than Total Market (90% confidence)




Use of Nitrogen Fixing Crop in Previous Year - spring wheat

m Al Some Total
Total Market (399) 30.1 37.4
Nitrogen fixing
cropin 2013 PROVINCE
on all 2014
spring wheat Alberta (115) 22.6 31.3
fields
7.3% Saskatchewan (211) 33.7 40.8
No nitrogen Manitoba (73) 31.5 37.0

fixing crop in

Previous N crops - Manitoba
Nitrog.enzf(i)x;r;g C a n O I a :
2015: some =18% .

spring wheat
fields

2016 all = 3% , some = 22%
Wheat:
o spring e rowers n=295) 2015: all = 6%,some = 32%
2016: all = 8%,some = 30%
Corn:
2017: all= 19%, some = 26%
Note: green manures = 0% 1

Significantly higher than Total Market (90% confidence)
Significantly lower than Total Market (90% confidence)




Micronutrient Use in Prairie Crops L )

Canola Wheat | Corn |Soybeans
(403 -569)* | (437) (100) (223)
2 %

Boron 4.3-7.7% 1.8% 1.4%
Copper 05-23% 9.9% 1% 0.9%
Manganese 0.8-35% 1.3% 1.4%
Zinc 2.8-5.3% 2.4% 5% 1.8%
Calcium 05-23% 0.9% 0.9%
Magnesium 1.0-2.3% 1.3% 1.4%

% of growers using micronutrients. * number of growers surveyed



Y Manitoba 9
Fertilizer Placement and Timing (source)

o Summarize for MB, vs 4R and contrast to other
provinces:

* To Prairies for canola and wheat
* To Eastern Canada for corn and soys



Nitrogen Fertilizer Timing in Canola

Alberta Saskatchewan Manitoba

Applied in fall 2013 33.8

Applied in spring before planting 13.1

72.0

Applied in spring at planting

Applied post-planting/in-crop 0.5 1.2 2.1

33-46%

13-17%

47-51%

2-3%

0 25 30 75 1000 25 30 75 100 O 25 30 75

% of nitrogen volume (n=112) % of nitrogen volume (n=218) % of nitrogen volume (n=72)

100

Significantly higher than Total Market (90% confidence)
Significantly lower than Total Market (90% confidence)



Nitrogen Fertilizer Placement in Canola

Broadcast; no incorporation

Broadcast; followed by
incorporation

Pre-plant banded

Side banded at planting

Mid row banded at planting

Seed placed

In-crop top dressed

Alberta Saskatchewan Manitoba
2.0
12.7
40.2
50.0 35.8 12.4
19.2
11.4
2.1
2|5 50 75 £|1 2|5 50 750 2|5 50

% of nitrogen volume (n=112) % of nitrogen volume (n=218)

% of nitrogen volume (n=72)

Significantly higher than Total Market (90% confidence)
Significantly lower than Total Market (20% confidence)

75



Nitrogen Fertilizer Sources in Canola by Timing Manitoba %

) . Nitrogen Appliedin the Nitrogen Appliedin the Nitrogen Applied after
Nitrogen Appliedin fall 2015 spring before planting spring at planting planting/in-crop

Ammonium Nitrate 0.7 0.4
Anhydrous ammaonia 59.7 25.6
05

10.7

8.1
Urea 36.8 49.7 13.0
Urea- ium-nitrate (UAN
rea-ammonium-nitrate ( ) 19 39 74 175
28%
0.1

Urea-ammonium-nitrate (UAN) l 0.5 ! 1.8

Super U

—

32%
MicroEssentials SZ ‘ ‘ ‘ 0.03 ‘ I 0.1 ‘ I 04
s |m 1 1B |
0 20 40 80 80 20 40 60 800 20 40 60 800 20 40 60 0
% of nitrogen volume (n = 140) % of nitrogen volume (n=91) % of nitrogen volume (n=515) % of nitrogen volume (n = 38)

Significantly higher than Net All Timings (90% confidence)
Significantly lower than Net All Timings (90% confidence)



Phosphorus Fertilizer Placement in Canola

Broadcast; no incorporation

Broadcast; followed by
incorporation

Pre-plant banded

Side banded at planting

Mid row banded at planting

Seed placed

In-crop top dressed

Alberta

Saskatchewan

Manitoba

15

30.1

0 25 30

% of phosphorusvolume (n=107)

750 25 50
% of phosphorusvolume (n=206)

750 25 50
% of phosphorusvolume (n=68)

Significantly higher than Total Market (90% confidence)
Significantlylower than Total Market (20% confidence)

75



Sulphur Fertilizer Placement in Canola

Broadcast; no incorporation

Broadcast; followed by
incorporation

Pre-plant banded

Side banded at planting

Mid row banded at planting

Seed placed

In-crop top dressed

Alberta

Saskatchewan

Manitoba

|-

1.9

41.1

29.9

23.3

0 25 50
% of sulphur volume (n=101)

750

25 50
% of sulphur volume (n=199)

750

25 50
% of sulphur volume (n =60)

Significantly higher than Total Market (90% confidence)
Significantlylower thanTotal Market (90% confidence)




Nitrogen Fertilizer Placement in Wheat

Broadcast; no incorporatic

Broadcast; followed t
incorporation

Pre-plant bande

Side banded at plantir

Mid row banded at plantir

Seed place

In-crop top dresse

Alberta Saskatchewan Manitoba
0.2
4.3
52.1
33.7 11.7
17.4
12.9
15
25 500 25 50 730 25 50
% of nitrogen volume (n = 107) % of nitrogen volume (n = 188) % of nitrogen volume (n = 66)

Significantly higher than Total Market (90% confidence)
Significantlylower thanTotal Market (90% confidence)

75



Manitoba E Canada

Broadcast on soil surface with no
incorporation 0.2

Broadcast on soil surface followed
by incorporation

Nitrogen
Ferti I i Zer SPRING BEFORE PLANTING

Broadcast on soil surface with no

; i
P I aC e m e n t Broadcast ;:C:c:;)z::';;cr; followed

by incorporation
fo r CO r n Pre-plant Banded

SPRING AT PLANTING

25.0 1.6

20.3 224

Broadcast on soil surface with no
incorporation

Side banded at planting 12.5
Mid row banded at planting 3.3

Seed placed 3.3

AFTER PLANTING/IN-CROP
Broadcast into standing crop with 0c
no incorporation (top-dress) .
Surface banding below crop 49
canopy (dribble) :
Sub-surface banding (side-dress) 5.3
0

25.8

Fertigation

0 20 30 40 S , , ,

% of total nitrogen volume 0 10 20 a0 40
applied at 1gs (n=97) % of total nitrogen volumea
applied at all timings (n = 5086)



Phosphorus
Fertilizer
Placement
for Corn

FALL

Broadcast on soil surface with no
incorporation

Broadcast on soil surface followed
by incorporation

Banded

SPRING BEFORE PLANTING

Broadcast on soil surface with no
incorporation

Broadcast on soil surface followed
by incorporation

Pre-plant Banded

SPRING AT PLANTING

Broadcast on soil surface with no
incorporation

Side banded at planting
Mid row banded at planting
Seed placed

AFTER PLANTING/IN-CROP

Broadcast into standing crop with
no incorporation (top-dress)

Surface banding below crop
canopy (dribble)

Sub-surface banding (side-dress)
Foliar spray

Fertigation

Manitoba

227

14.4

16.6

10 20 20 40
% of total phosphorus (P20s) volume
applied at all timings (n=84)

=18

E Canada

13.0

8.0

1.0

0.1

0.1

T T T T
10 20 20 40
% of total phosphorus (Pz0s5) volume
applied at all timings (n = 460)

50



JFertilizer sources for Corn

NUTRIENTS

Nitrogen

Phosphorus (P20s)

Potassium (K20)

Sulphur

FERTILIZER TYPES - Nitrogen
Ammonium Nitrate

Anhydrous ammonia

ESN

Super U

Urea

Urea-ammonium-nitrate (UAN) 28%
“ERTILIZER TYPES - Phosphorus (P20s)
Ammaonium Phosphate

Complete Liquid Starter
Monoammonium Phosphate (MAP)
FERTILIZER TYPES - Potassium (K20)
Potash

Liquid Potash

Potassium sulphate
FERTILIZER TYPES - Sulphur

Alpine K Thio

Amidas

Ammaonium Sulphate

Ammonium Sulphate fines
Ammonium Thiosulphate
MicroEssentials SZ

515

Tiger 90

33.0

84.0

Ammon. sulphate

40

% of corn growers (n = 100)

60

80

100



Manitoba E Canada

Broadcast on soil surface with no
incorporation

Broadcast on soil surface followed
by incorporation

Banded

SPRING BEFORE PLANTING

Broadcast on soil surface with no

Phosphorus
: e rt i I i Z e r Broadcast ;Twcs;;:z:?f:cr; followed

by incorporation

D I aC e m e n t Pre-plant Banded

SPRING AT PLANTING

for Soybeans s on sl s i

incorporation

12.9

Side banded at planting
Mid row banded at planting

Seed placed

AFTER PLANTING/IN-CROP

Broadcast into standing crop with I 0.8
no incorporation (top-dress)

Surface banding below crop
canopy (dribble)

Sub-surface banding (side-dress) 0.1

Foliar spray l 1.2 I 1.0

Fertigation

0 5 10 150 5 10 15
% of soybean acres treated % of soybean acres treated
using each placement (n = 148) using each placement (n=271)



- | e -

FALL

Broadcast on soil surface with no
incorporation

Broadcast on soil surface followed
by incorporation

Banded

:)O t aS S I u m SPRING BEFORE PLANTING

Broadcast on soil surface with no
incorporation

[ e rt I I I Z e r Broadcast on soil surface followed

by incorporation

D I acemen ‘t Pre-plant Banded

SPRING AT PLANTING

for Soybeans N

incorporation

16.1

Side banded at planting
Mid row banded at planting

Seed placed

AFTER PLANTING/IN-CROP

Broadcast into standing crop with
no incorporation (top-dress)
Surface banding below crop
canopy (dribble)

Sub-surface banding (side-dress)

Foliar spray I 0.6 I 0.9

Fertigation

0 5 10 150 5 10 15
% of soybean acres treated % of soybean acres treated
using each placement (n=47) using each placement (n=329)



mpASC 2NN Careers Comtact Tools Frangais  Resources »

 comonare | [w][@fin] g
TE } ulmnnumz b u:mm b nmmpmmu.m [ Manitoba Agricultural Services cnrpﬂrﬂtiﬂn

MMPP - Fertilizer Data Browser o Share

Select Municipalities or MASC Risk Areas

Tip: Click or touch the X (at right) in these tip balloons to hide them permanently.

Tip: Click or touch the button below to select Municipalities or MASC Risk Areas.

Tip: Click or touch in the select boxes (below) to select at least one itern from each list. Click or touch the a ican to clear all selected items.

Select One or More Municipalities » Q

Select Crop(s)

Select One or More Crops » 0

Data collection ended 2018
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Canola
2014-17

A

2.9 M ac |
'42 bu/ac

ROB

105 K ac
41 bu/ac
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Canola
2014-17
%

104 - 34 -11- 18

ROB

109 - 34 -11-14

109 - 35 -12-16

os | RPATL |

99 - 32-5-17 | R

‘ROMLl RUN




2014-17

HRS Wheat “i
ROB

1.9 M ac 307 K ac
51.4 bu/ac {|*52.2 bu/ac

ROJ

43 Mac 3W916K ac

535 bu/ac -+ 60.1 bu/ac
N R BN




_____ 5
HRS Wheat /
2014-17

99 — 36 -12- 4

o [P

88 - 32- /-5

‘ROMLl RUN




Corn “FLLL

2014-17 f -

4.3 Kac =*58K ac
'106 bu/ac 1122 bu/ac

ROC

RO.1

74 K ac 508 K ac
122 bu/ac ~ 139 bu/ac

TN A N
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Corn
2014-17
%

130 = 50 -56- 3

ROB

125 -31-32-5

126 - 37- 24-14 R 127 — 240 -27- ©

L e (L
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Soybeans
2014-17

AJLLL ROB

302 Kac 504K ac
'36.5 bu/ac 34.5 bu/ac

ROJ

10Mac ==br//3Kac
37 5 bu/ac -+ 38.3 bu/ac

I ) il O BN




X

Soybeans
2014-17
| b

3-31-2/7-3

ROJ

4 - 33-11- 4

™

ROB

/

3-34-13-3

5-35-19-4

os | RAL |




Summary Manitoba 9

4R practices being used across Canada
Most Manitoba practices rate very well
 Soil test use

 Banded fertilizer use

Concerns
* Reliance on fall N banding in years such as 2019

* More reliant on seed placement of P and S for canola and
cereals than some other provinces

 common fall broadcast placement of nutrients in soybean
and corn production



