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Full Disclosure

AWe have had some failures following full season cover crops

A All of our costof livingexpenses coveredby our other
businesses

We may have less risk due to outside income than other
operations

A We are startingto see major changes in our soil and CC vyields
are consistently getting better
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No-till
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Why don't more producers
adopt soil health and
regenerative agriculture
management practices?



Rotation Advantages

ABreak disease cycles

ADifferent herbicide modes of action and better
weed suppression (Our customers with diverse
rotations do not have major weed control issues)

AHow many of the producers having major Kochia issues
are wheat or barley and fallow producers?

AFallow is a backwards year for soil health

AWe are slowing moving in the direction of no fallow and

| keeping something growing all the time
Alntegrating cattle ramps up soil biology and returns

on cover crops
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Things to consider In rotations

A3 out of 4 years should be high carbon crops if yot
want to build organic matter

Material C:N Ratio

rye straw 82:1
wheat straw 80:1
oat straw 70:1
corn stover 57:1
rye cover crop (anthesis) 37:1
pea straw 29:1
rye cover crop (vegetative) 26:1
mature alfalfa hay 25:1
Ideal Microbial Diet 241
rotted barnyard manure 20:1
legume hay 171
beef manure 171
young alfalfa hay 131
hairy vetch cover crop 1:1
soil microbes (average) 8:1




Mimic Nature




High vs Low Carbon Rotation

Rotation Impact on W.Wheat

Dakota Lakes Research Farm

Yield Precip*

Rotation
o 60 7.9

Corn-Pea-WW 2006

SB-Corn-Pea-WW 2006 29

Corn-Pea-WW 2005 92
Sh-Corn-Pea-WW 2005

Corn-Pea-WW 2002
SB-Corn-Pea-WW 2002
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What is wrong with our current rotation?
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High Carbon

Good
Broadleaf
Control

Bad
Cheatgrass

And Foxtail

How could we improve it?

High
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USOANRCS SOIL MEALTH INFOGRAPHIC SERIES #002 ek b
SECRETY

« SOIL

fiies Soil 'xa,) amazing water-relention capacity.

0 increase in org_amc
0 matter resufts in
as much as

;., t g 000 gal of available
. 25 solf wmefperwa

USDA veses suens Want more solf secrets?
Check oul www.rcs.usda.gov




What does that mean?

A Volume and weight. One inch of rain falling
on 1 acre of ground is equal to about
27,154 gallons and weighs about 113 tons.
An inch of snow falling evenly on 1 acre of
ground is equivalent to about 2,715
gallons of water.



, A We have been % crop for
several years now

A Going to all crop or cover crop
this year

A Lots of Alberta data to back this
up

A If we want more than 2%

organic matter in our soils we
need to quit fallowing

A Many producers are at a
turning point of working the
y ground or providing some
O20SNJ G2 UKS TFIt
Kill
I You could destroy 10+ years
of no till gains in one year




What does It really cost to
fallow?

Chemical at 3 passes $15/Acre
Equipment 3 passes $9/Acre
Cash Lease/Land $30/Acre
Payment
Loss of Organic Matter 4 buwheat x $6.00 =  Assuming 1% over time
$24/Acre 1 less inch holding
capacity = duwheat
Opportunity lost in wet ?
years?
Yield and ground lost tc ?
saline seep?
Total $78/Acreplus lost
opportunity and

increased saline seep




What does that mean Iin bushels?

Table 1. "Average" moisture use efficiency (bu./ac./in) for major crops in Saskatchewan

Soil Climatic Zone CWRS Wheat Barley Canola Oats
Dry Brown 3.50 5.30 240 6.50
Brown 3.75 5.70 2.60 7.10
Dark Brown 4.00 6.20 2.80 T1.79
Moist Dark Brown 412 6.20 3.00 7.90
Black 4.25 6.40 3.20 8.20
Moist Black 4.50 6.70 3.40 8.70
Gray 4.75 7.20 3.60 9.10




Challenges with not Fallowing

AYou will be working off atecropinsurance
guarantees which are not very good for many
producers

AOur starting CC Winter Wheat yield washlBAcre
AWe have been quickly building it up but the first few
years there is a lot of risk

AMore acres to seed and harvest may require more

l1 equipment

Alncreased operating costs




15% more yield with Why Rotate Crops? 28% more yield with

same moisture WUE = Water use Efficiency same moisture
NUE= Nitrogen Use Efficiency

Wheat in 4-year rotations

: kg grain
= : = S er kg N

Yr1-Yer2 -Yr3 -Yr4
Pea-Pea-Pea-Wht

Pea-Mus-Lent-Wht
Lent-Chp-Pea-Wht

Pea-Wht-Pea-Wht
Pea-Mus-Chp-Wht
Pea-Wht-Lent-Wht

Lent-Lent-Lent-Wht

—

Chp-Wht-Chp-Wht
Pea-Wht-Wht-Wht

Wht-Wht-Wht-Wht - HH

0 A000 2000 3000 A000 5()00

Grain yield (kg/ha)

Saskatchewan Agriculture: Agrologist Update 2013, Rosetown, Swift Current, Moose Jaw Nov 19-21




2017 Spring Wheat Rotations

Yield
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2017 Malt Barley Rotations

Yield
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Barley on Barley on Barley on
Cover Crop Fallow Fallow no
Fert




2017 Mustard Rotations

Yield

® Yield
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Mustard on Pea Oat Hay Mustard on Barley




2017 Chick Pea Rotations

Yield
25

20 -
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10 - m Yield

Chick Peas on Fallow Chick Peas on Barley




2017 Yellow Pea Rotations

Yield
25

20 -

15 -

10 - ® Yield

0 - I
Yellow Peas on BarleyYellow Peas on Canola

*Yellows on Canola seeded 10 days later and had
some weed issues




Long Term Rotation Study
Southern Alberta

Table 1. Average annual production costs and returns ($ per acre per year)

Continuous Fallow- Fallow-wheat- Legume Flax-wheat-
wheat wheat wheat wheat fallow Hay*
(CW) (FW) (FWW) (Lw) (F,WF) Hay*
Seed costs 147 3.73 5.00 9.63 364 2.80
Fertilizer costs (N, F",OJ
36,0 7 10.23 5.12 -b- 10.23
0,18 6.39 319 6.39
36,18 16.62 8.31 11.14 11.14
36,18 11.51 5.75
Herbicide costs 20.57 15.06 16.98 20.97 16.85 1.59
Machinery repairs 13N 8.12 10.02 14.30 7.15 9.23
Fuel costs 9.75 6.26 145 8.77 7.16 10.00
7\/813(38 returns:
0,0 115.68 116.36 123.59 170.67 107.30 72.18
36,0 155.35 129.72 105.25
0,18 123.57 128.61 170.70
36,18 163.01 137.86 150.70 127.17
18,18 145.50 135.44
manure 129.43 127.67




Effect of previous crop on yield

Table 6. Relative Yield of Major Crops Sown on Selected Stubble Types in Rotation in Manitoba during 1994-
1998 (from Manitoba Crop Insurance Corporation)

Stubble Type

Wheat Barley Oats Brassica napus Flax Peas
Canola
Relative % yield (crop on own stubble=100%)
Wheat 100 109 110 118 114 120
Barley 115 100 110 119 122 122
Oats 114 103 100 124 123 115
Brassica napus cancla 114 115 117 100 118 128

Flax 148 148 146 133 100 -

e W - 4 -




Ally (sulfonylurea Injury) peas




Spartan Sulfentrazong Injury
from overapplicaion




Grass Spray for Peas and Lentils are really good tank
cleaners

Herbicide pulled from sprayer hoses after the sprayer sat with
Clethodim in the hoses for a couple days




Summary

AWeed control for pulse crops often needs to be planned out
long before seeding

A Make sure you understand the herbicide history of the field
you are seeding

A Avoid over applying Spartan
A Good tank cleaner is really important
A Never seed a pulse without inoculant







20 14 A Triticale, Millet, Sorghum Sudan, Forage Peas, Lentils,
Turnips and radishes

A The good
A Good ground cover
A{LNI¥eSR 2dzi 0ST2NB aSSR
volunteer issue
A Turnips established really well
A The bad
A2S RARyQ:G 3INI¥TS IyR GKS
peas and Triticale made seeding difficult
A Peas and lentils in this mix put us 2 years out
to either peas or lentils in our rotation

A Why put pulse crops in the cover when
we are already pushing our luck

crowding them into the rest of our
rotation?

A We seeded too early (ground too cold) for the
warm season grasses to get going






