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Soll Health Defined

AThe capacity of soil to function as
and animal productivity, maintain or enhance water and air quality, and
promote plant andpaaiibeifmb heal t h. o

In my view soil health refers to a specific agricultural or natural system,
such as maize farming as opposed to rice farming, or leaving the natural
woodlands intact.

Unhealthy soils, like unhealthy people can sufferer from various
Asi cknesseso or nconstraintso. Unheal
chemical and/or biological constraints. Compare there two pieces of

topsoils, both from a Brazilian Oxisol, photos taken one after another:
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Healthy soil fRSi ck soi



Malawi Solls are Inherently Good

Main soll constraints Malawi SISYAN Tropical
9.48 M Africa | America
has. % %
%
Low P (<10 ppm) 37 93 80 (est)
High erosion risk. Steep 24 24 35
slopes
Acidity (Al toxicity) 9 26 43
Low K (<70 ppm) 2 56 47
Sandy topsaoill 0.02 67 45
Calcareous (> pH 7.3) 0.13 2 1

Pachdn and Sanchez, in preparation; iSDA,2021,Sanchez 2019



Malawi 60 years: MAIZE GRAIN YIELD (t/ha)

MAIZE GRAIN YIELD (t/ha)
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BUT, Most Malawi soils are now unhealthy
because they have been depleted of nutrie

Partial NUTRIENT BALANCE Nitrogen Phosphorus Potassium  Sulfur
N P K S

Pre subsidy 1990-2005: Average grain kg nutrient/hectare/year
yields of 1.14 t/ha

Input: average of 14 kgs/ as 1/2 urea, %2 4.8 0.7 0.3

as NANPKo (calcul at ec
Solomon Mkumba)

Output: removed by all grain + stoverthat 33.4 3.0 25.7 2.0
was taken out (calculated)

Net partial nutrient balance -28.6 -2.3 -25.7  -1.7

Parti al because doesnot l ncl ude | eac
which can be large.
Low nutrient use efficiency




Bare soil guarantees runoff and
erosion at the start of the rains
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But the 2 subsidy programs is beginning to
balance the nutrient budget

NUTRIENT BALANCE Nitrogen  Phosphorus Potassium Sulfur
N P K S

Subsidy period 2006-20109. kg nutrient/hectare/year
Average grain yield 2 t/ha

Inputs: ave. of 50 kg of 345 4.5
23%N, 21% P,O., 0% K
and 4% S (calculated)

Output: removed by grain+ 38.7 5.3 46.8 3.5
stover taken out

(calculated)
Net partial nutrient balance -4.2 -0.8 -46.8 -1.0

Pretty close except for K!




But not enough yield from the added
nutrients

Low Agronomic Use efficiency

32 37 57
Full ISFM Global cereal US maize

average mean in 2000

Sanchez 2019



How do you get back to a
heathy soll status?

¢ Add mineral fertilizers correctly (4Rs) plus organics.

¢ Plant on time your best maize hybrids and best
varieties of grain legumes and other crops. Practice
good agronomy, spacing, contours.

¢ Keep the soil covered, to continue preventing runoff
and erosion.

¢ Produce additional biomass in the soll to rebuild Soill
Organic Carbon (SOCQC).

¢ More positive macrofauna and microbes.

¢ SOC increase iIs essential to rebuild physical , chemical
and biological soil components.



Cereal (maize and rice) yields have taken off in SSA countries receiving
international support for improved seed systems and mineral fertilizers at the
national scale, compared with SSA countries that have not received such
assistance, where yields remain stagnant. (DeVries, 2019)
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Produce biomass In the soll to
rebuild SOC

¢ Crop diversification

¢ Intercropping

¢ Double cropping using grain legumes

¢ Need N fixed by legumes to increase SOC



Use of Legumes and Biological N fixatio|
(BNF)

When grain legumes are intercropped with a cereal, there is no immediate
benefit to the cereal crop because there is little decomposition of the
roots from growing legumes. Improved soil fertility comes in the next
cereal crop. This is when legumes can decrease N fertilizer needs



