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What are Green Manures? 
Cover crops?



What are Green Manures? Cover crops?

“A species of plant, often but not 
always leguminous, whether a tree, 
bush, vine or crawling plant, which is 
used by a farmer for one or several 
purposes, at least one of which is that 
of maintaining or improving soil 
fertility or controlling weeds.”  
Roland Bunch

• Green manures are those used for 
the primary purpose of improving 
soil fertility

• Cover crops are those crops used for 
the primary purpose of controlling 
weeds



Mucuna puriens

Velvet bean
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Vigna unguiculata

Cowpea/niebe







Lablab purpureus

Hyacinth bean



Community Gathering
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How much N fixation do you 
need for a yield benefit?

Comparable 
yields if cover 
crop N uptake is 
> 110 kg N ha-1



Root Nodules

https://www.youtube.com/watch?v=9j6Jk8YLgfY




reduce nitrate leaching Increase water infiltration

Do GMCCs really…

Blanco-Canqui et al. 2011Drinkwater and Snapp 2007





Sorghum biocolor
var. sudanense

Sorghum 
Sudan Grass



Community Gathering

$



Increase soil organic Carbon

Do GMCCs really…

Poeplau and Don 2015



Do GMCCs really…

Overall help?



Minimizing Risk, 
Maximizing Benefit



Keys to Success
• Minimize opportunity cost

• Pick ones that are edible
• Intercrop (e.g. with coffee or 

maize)
• Rejuvenate wasteland
• Grow with fruit trees

• Minimize inputs
• Produce own seeds
• Avoid using inoculants

• Must have low labor cost
• Less labor in weed control

• Must fit into existing farming systems

• Must have one major benefit besides 
improving soil

• Choose one sure success for 
niche/context

• Be sure not to introduce 
pests/invasives



Soil surface cover vs. soil incorporation
• Soil incorporation:  plowing in 

the organic biomass while N 
concentration is at its highest
• Common practice in temperate 

areas

• Prevents losses of N to the 
atmosphere

• Lose the possibility of seed 
harvest for grain

• Soil cover:  leave residues on 
soil surface
• Recommended for tropical soils

• Protects against intense heat

• Lose N to volatilization 



Crotalaria juncea

Sunn hemp



Intercropping with legumes - competition
• Both legume and cereal crop 

plants need light as well as 
soil moisture and nutrients

• Legume crop can act as a 
“weed”

• Ways to minimize 
competition
• Adjust plant spacing
• Adjust planting time of cereal 

crop vs. legume
• Plant crops that utilize 

resources at different times or 
zones in the soil profile







Will the potential 
benefits of 

intercropping outweigh 
the potential costs?

Decide what system/
design of intercropping 

would work best for 
that crop.

START

ID
What GMCCs(s) fits the 
regional climate and fits 
with the cultivated crop 
and local context well?

Use resources to understand which 
GMCCs will grow in your region 
(consider the different seasons)

Think about what people like, leaves 
for eating or feeding to livestock? 
Edible beans? Is there a cultural 

practice that would limit acceptance of 
a certain crop? What is the soil  health 
level and how desperately are GMCCs 

needed for restoration?

Think of what farmers already do 
in their fields, is there a way to 
adapt what they do to include a 

GMCC? 

With it... Yes

Is there an  off season  
that will fit the local crop 
rotation to incorporate 

the GMCC?

No

Utilize this season to 
trial the cover crops for 

a few seasons in a 
space farmers can 

observe

Re-evaluate the role of 
GMCCs in your region. Are 

there tree species that 
may help build soil?

Yes

No



Resources
General information

Green Manure Crops (ECHO Tech Note 10)

An Introduction to Soil Fertility (ECHO Tech Note 57)

Nutrient Quantity or Nutrient Access? A new Understanding of How to 
Maintain Soil Fertility in the Tropics (EDN 74)

The Use of Green/Manure Cover Crops for Relay Cropping in 
Northern Thailand (AN 10)

Vegetative and Agronomic Technologies for Land Husbandry (EDN 
89)

Roland Bunch, Five Years in Africa (EDN 131)

Techniques utilizing GMCCs

A “2:4:2” Maize/Legume Intercropping Pattern (EDN 133)

Conservation Agriculture in East Africa: An Update (EAN 1)

Conservation Agriculture in Areas with High Rainfall (EDN 127)

Use of Legume Cover Crops in Orchards or Plantations (EDN 46)

Inoculation of Leguminous Crops and Trees (EDN 101)

Cornell University website, Conservation Agriculutre: Global Research 
and Resources

Farooq, M. H.Kadambot, and M. Siddique (Editors). 2015. 
Conservation Agriculture. Springer International Publishing 
Switzerland 

Save and Grow, a book (available as a PDF download) on an 
ecosystem approach to sustainable agricultural intensification that 
encompasses CA

Matusso, J.M.M., J.N. Mugwe, and M. Mucheru-Mana. 2012. Potential 
role of cereal-legume intercropping systems in integrated soil fertility 

https://www.echocommunity.org/resources/713a7a87-91e4-4e98-ad95-f96a5331bc57
https://www.echocommunity.org/resources/5a5a45ab-f360-4827-9d2d-e65661701c9f
https://www.echocommunity.org/resources/9d4439de-ecd7-47ca-b490-d1e40113e4d8
https://c.ymcdn.com/sites/echocommunity.site-ym.com/resource/collection/0ADF35ED-72B3-44AA-92B5-D50F9B4A741D/EAN_10_-_July_2011.pdf
https://www.echocommunity.org/resources/d6e87bdf-ba2a-49de-bede-f764a8e2c5ff
https://www.echocommunity.org/resources/9dba4bea-d151-4f85-9784-0080641e5945
https://www.echocommunity.org/resources/91b29d3d-2236-43ec-b0c2-15ccbc63dcb8
http://c.ymcdn.com/sites/echocommunity.site-ym.com/resource/collection/C40CC972-675A-440B-B61E-3A42E91444AF/EAN_1.pdf
https://www.echocommunity.org/en/resources/2e6baff0-41a6-493e-a41a-e45d9e72c42b
https://www.echocommunity.org/resources/0ace1d98-511b-4e58-985b-f0f1331cc290
https://www.echocommunity.org/resources/7e837d1e-b1a8-4365-a24a-2b9a514e2745
http://conservationagriculture.mannlib.cornell.edu/
http://www.springer.com/us/book/9783319116198
http://www.fao.org/ag/save-and-grow/
http://www.ku.ac.ke/schools/environmental/images/stories/research/potential_role_of_cereal_legume_intercropping_systems.pdf
https://www.echocommunity.org/resources/9d019a5d-e72c-4406-8b7e-19b2760da904
https://www.echocommunity.org/resources/c65ca0cc-6d71-4ba0-979b-1016459a70b4
https://www.echocommunity.org/resources/9f159bc4-4fb4-4d74-bfee-496f48f25e40
https://www.echocommunity.org/resources/c82a56e2-82a2-4ac1-9873-c4bff04e1480
https://www.echocommunity.org/resources/e3dc0f9d-5c64-4089-9fdd-e85647ff2f7f
http://c.ymcdn.com/sites/echocommunity.site-ym.com/resource/collection/C40CC972-675A-440B-B61E-3A42E91444AF/EAN_2.pdf
https://www.echocommunity.org/resources/42b85f00-312c-414f-b905-7cf675acb675
https://www.echocommunity.org/resources/0c45af99-bcf1-421d-b4c1-6e433a5cc110
https://www.echocommunity.org/resources/b2411797-481c-487c-b8c2-c7ee09a0fbd6
https://www.echocommunity.org/resources/4cf334e5-9f93-4a3c-ae7a-3c4cdadd7c26
https://www.echocommunity.org/plants/category/Green%20Manures%20and%20Cover%20Crops
http://www.fao.org/ag/AGP/AGPC/doc/Gbase/mainmenu.htm
http://www.tropicalforages.info/
https://www.winrock.org/publications/fact-net-archive/
http://ecocrop.fao.org/ecocrop/srv/en/cropSearchForm
http://www.feedipedia.org/
http://www.fao.org/ag/ca/CA-Publications/Restoring_the_Soil.pdf
https://www.echocommunity.org/resources/a2405bcf-f240-426a-9a2d-2adaaaf04b7b
https://www.echocommunity.org/resources/b701900d-ebf4-4902-8178-e2c72c708539
http://ohioline.osu.edu/factsheet/SAG-16
https://www.echocommunity.org/resources/a46fb74b-3023-4aa5-be30-4e5380fd0df4
http://africasoilhealth.cabi.org/wpcms/wp-content/uploads/2014/05/ISFM_handbookv2.pdf

