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 WHAT IS SOIL QUALITY? 

 The capacity of a soil t0 support crop production  

 High quality soils pose no limitations on crop yield 

 Hold adequate water, supply adequate nutrients, don’t 
limit crop establishment and growth. 

 Organic matter plays a key role 

 

 

 



 WHAT IS A COVER CROP? 

 Any crop that is grown primarily to provide soil cover. 

 Could be sown at any time. 

 Could be planted alone or with a grain or forage crop 

 Could be annual, biennial or perennial crop. 

 Can also be used for forage 

 

 

 



Benefits of Cover Crops 
 Prevent erosion 

 Store nutrients that could be lost 

 Improve soil structure 

 Improve nutrient cycling 

 Use excess moisture 

 Provide forage for livestock 



Fitting Cover Crops into 
Cropping Systems 

 After harvest of a cash crop. 

 On erosion prone land. 

 Where a cash crop cannot be established or has failed. 

 Between fallow and a cash crop. 

 Address soil fertility or soil structural problems 

 Desire to enhance soil biological activity 

 



Cover crops after cash crops 
 Requires growing degree days (heat) plus moisture 

 We often have moisture remaining after harvest, but 
heat is lacking 

 Crops that are under-sown in cash crops may overcome 
part of this limitation 

 Frost tolerant crops with rapid growth may fit. Eg. Black 
Medic in S Manitoba and N US states. 



Cover Crops on Erosion 
Prone Land 

 Used extensively in the past 

 Protect against wind erosion by reducing wind at soil 
surface 

 Protect against water erosion with roots holding soil 
together 

 To be effective they must rapidly cover the soil surface 
and/or develop lots of roots near the soil surface 

 Oat and winter wheat have proven effective 



After a Crop Failure 
Usually seeded after crop insurance deadline 

A better alternative to bare fallow where moisture isn’t 
limiting 

Warm season crops can fit 

N fixing legumes increase soil N supply 

High water use crops can address excess moisture 

Protect against soil erosion 

Store nutrients that might leach away 

 



Between Fallow and a Cash Crop 
 Used on erosion prone land in very dry environments. 

 Cover crop seeded in late summer with cash crop 
seeded in spring 

 Water use may limit cash crop yield 

 Fall rye or winter wheat cash crops are usually a better 
alternative 



Addressing Soil Fertility or Soil 
Structural Problems with Cover Crops 

 

 Fit best on low organic matter soils 

 N fixing crops with deep tap roots fit here 

 Tillage radish may fit as well 

 Increase soil N with N fixation, soil P by moving P 
from subsoil to topsoil, roots create channels for 
moisture infiltration and cash crop rooting 



Enhancing Soil Biological Activity 
 Diverse crops provide diverse 

food sources 

 Important soil compounds 
reflect crop resides they feed 
on eg. Glomalin 

 Crop enhancing soil organisms 
reflect crops grown. Eg 
Mycorrhizae 



 

 



Desirable Cover Crop Characteristics 
 inexpensive to plant,  

 grow quickly,  

 use lots of moisture,  

 root deeply to take up and 
store nutrients,  

 continue growth late in fall, 

 provide good soil cover. 



Cover Crop Selection 
 Selecting the right cover 

crop to use involves 
weighing a number of 
factors like seed costs, soil 
characteristics, crop 
characteristics and what 
you want to accomplish by 
cover cropping. 



Cover Crops - Oat 
 an annual cereal crop.  

 fibrous root systems. 

 moderate water use and medium 
salinity tolerance. 

 very good at scavenging the soil 
for nitrogen.  

 produce lots of good quality 
forage. 

 rapidly covers soil.  

 



Winter Cereals (triticale, fall rye winter wheat) 

 cool season cereals.  
 high water use in second year.  
 good salinity tolerance.  
 quick to provide cover if 

seeded in June/July 
 when seeded in spring will not 

produce heads, (good for 
grazing but much less suitable 
as hay).  

 rapid regrowth if grazed 
 



Proso Millet and Sorgum Sudangrass 
 late maturing warm season annual 

cereals. 

  moderate water use  

 salinity tolerance fair for sorghum 
sudangrass and poor for proso 
millet.  

 best suited for later seeding 

 relatively slow to provide soil cover 

 produce forage with moderate to 
high protein content. 

 



Tillage Radish 
 rapid growing cool season broadleaf 

crop that produces very large tap 
roots.  

 roots will fracture soil to depth 
which can improve soil structure 

 allows crops to develop normal roots 
needed for high productivity. 

 high water use but poor salinity 
tolerance  

 rated very good at scavenging 
nitrogen from the soil.  

 Used for fall grazing 

 



Forage Brassica (turnip, rapeseed, kale) 

 rapid growing cool season 
broadleaf crop  

 tap roots.  

 high water use  

 moderate  salinity tolerance  

 rated very good at scavenging 
nutrients from the soil.  

 good for fall grazing 

 



Faba Bean 
 very large seeded cool season broadleaf annual legume  

 capable of fixing large volumes of nitrogen (60 -80 lb/ac).  

 medium salinity tolerance and water use  

 does not tolerate drought.  

 matures late and produces coarse stems that likely are not 
highly suitable for forage,  

 forage is very high in protein.  

 



Red Clover 
 cool season short lived 

perennial legume forage with 
very small seed.  

 fixes limited amounts of N in 
year 1.  

 moderate water use and poor 
salinity tolerance.  

 fine stemmed forage suited to 
grazing but less suited for 
hay.  

 Can persist for 2+ years if not 
controlled 

 



Sweetclover 
 biennial legume forage crop that fixes nitrogen very 

well.  

 very small seed and suited to under-seeding. 

 when grown for just 1 year it will produce moderate 
forage yields. 

 



Buckwheat 
 

 annual broadleaf cool season 
crop with growth characteristics 
similar to warm season crops 
(grows rapidly during the hottest 
part of the year).  

 medium water use and poor 
salinity tolerance.  

 Good at scavenging phosphorus 
from deep in the soil (increaser P 
for subsequent crops). 

 



2016 ADOPT Cover Crops at Melfort 
(direct seeded May 25, forage harvested July 14, 2016)  

Crop, variety  and seed rate 
(lb/ac) 

Dry Matter  Yield (t/ac) Protein % 

Haymaker Oat – 125  4.58 7.1 

Buckwheat – 72  3.95 4.6 

Bunker Spring Triticale – 155  3.60 6.2 

SNSS-1 Faba Bean – 155  3.24 18.3 

Prairie Gold Proso Millet – 20  2.70 6.4 

Fridge Winter Triticale - 175 1.99 5.9 

Moats Fall Rye - 160 1.32 9.1 

Dawn Red Clover - 6 1.23 6.7 

Sorghum Sudangrass – 13.5 1.10 4.5 

Tillage Radish - 4 0.90 7.4 

Sweetclover 0.54 7.2 

Forage Brassica 0.41 15.4 



2016 ADOPT Cover Crops at Melfort 
(direct seeded May 25, forage harvested July 14, 2016)  

Crop mixes Dry Matter  Yield (t/ac) Protein % 

Oat/Proso Millet 4.33 (3.44)* 7.8 

Oat/Faba Bean 4.16 (3.41 15.7 

Oat/Sweetclover 4.05 (2.56) 8.9 

Oat/Fall Rye 3.47 (2.56) 5.6 

Oat/Tillage Radish 2.82 (2.74) 4.8 

Sorghum/Red Clover 2.50 (1.17) 3.9 

Faba Bean/Tillage Radish  2.39 (2.07) 21.0 

Spring Triticale/Forage Brassica 2.18 (2.01) 7.1 

Buckwheat/Tillage Radish 2.14 (2.43) 5.8 

Proso Millet/Tillage Radish 1.86 (1.80) 4.8 

Sorghum/Tillage Radish 1.32 (1.00) 5.7 

EVERYTHING 2.51 10.9  



SUMMARY 
Dry matter yields were highest for oat, spring triticale, 

buckwheat and faba bean or mixtures of these crops 
Dry matter yield was low for  tillage radish, sweetclover and 

forage brassica and some mixtures that included these 
crops  

Most mixtures yielded more than expected. 
 In terms of total protein, total energy plus total digestible 

nutrient yields, oat or oat plus faba bean were preferred. 
Poorest quantities and quality of forage came from Tillage 

radish, forage brassica, red clover or sweetclover. 
Mixtures generally produced better yield and quality of 

forages than monocrops.  
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