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The Challenge: 
Traditional soybean guidance 

misses the mark 
Historically, guidance on soybean production in 
Sub-Saharan Africa (SSA) has suffered from mixed, 
anecdotal evidence. In the absence of clear 
messaging on proper field management, soybean 
yields are inconsistent. This leads to economic losses, 
frustrated farmers, and a reduced motivation to 
grow soybean in future seasons. 

Bringing formality to the farm 

To address this fundamental gap in knowledge, the 
Soybean Innovation Lab (SIL) established a Soybean 
Management with Appropriate Research and 
Technology (SMART) Farm to replace anecdote and 
ad hoc guidance with formal, evidence-based 
guidance, and then scale out that information to the 
greater network of agronomists and technicians 
engaged in soybean development in SSA. 0-1 +1

P-value

Location 1
2

3
4

5

Rep 1
Rep 2
Rep 3
Rep 4
SMART-FARM

SMART-FARM
SMART-FARM

SMART-FARM
SMART-FARM

**

***
*
*

.

SMART Farms:  Providing unique 
field recommendations for 

increased profitability
The SMART Farms have been addressing the  
agronomic needs of African soybean growers since 
2014. Leveraging this body of knowledge, the 
SMART Farms generates soybean management 
solutions that help maximize the profitability of a 
grower’s specific field. 

Pro
fit

ab
ilit

y

SMART Farm
Guidance

Red 

Yellow

Blue

Green

Purple 

Bundles – The Agronomic Solution   

No additional inputs 

Various growing 
practices 
Saved seed  

Best management 
practices 
Certified seed 
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Soybean is an input-intensive crop. Agricultural inputs such as lime (L), 
inoculum (I), phosphorus (P), and potassium (K) contribute to increases in 
soybean yield. However, the combination of specific field conditions and a 
farmer’s limited cash funds may make using all four inputs either              
unnecessary or financially impractical. SIL uses the term “Bundle” to 
describe the combination of inputs and practices best suited for a specific 
location. The Red Bundle is the Standard growing package. This includes 
the usage of certified soybean seeds and the adoption of best             
management practices (early planting, planting in rows, increased seed 
population, timely weeding, and scouting for diseases and pests). The 
Yellow, Blue, Green, and Purple Bundles build off the Red Bundle by 
adding 1, 2, 3, and 4 additional inputs, respectively.  To balance the 
financial risk of applying new inputs, SIL recommends a stepwise              
investment in new technology. This prioritizes the maximum financial 
returns on the minimum input costs and allows initial successes to feed into 
additional future inputs.

What Bundle is best for you and your field?  

Figure 1: Treatment yields (line graph) and gross margins (bar graph) 
for the 2020-2021 SMART Farm in Chipata, Zambia.
Gross Margin = Revenue - Variable Costs.

More is not always better. Different fields will benefit from different input bundles depending on the environment and soil fertility. And while additional 
inputs may generate higher yields, they will also result in increased costs. Through the SMART Farm input omission trials, agronomic results are coupled 
with local input and grain prices to best determine which input Bundle is most profitable and productive. In the example shown in Figure 1, the Yellow 
Bundle was recommended for the 2020-2021 Chipata field site in Zambia. Other bundle options, even those with more inputs did not deliver higher 
grain yields and gross margin. 
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What Bundles are being recommended? 

48%

How often was each input 
included in recommended Bundles? 

13%

20%
9% Inoculum (I)

Phosphorus (P)

Lime (L)

Potassium (K)

www.soybeaninnovationlab.illinois.edu

The Farmer defines the Bundle. While SIL has identified lime, inoculum, phosphorus, and potassium as beneficial inputs for farmers to include in their 
bundles, other agricultural inputs may be just as critical for soybean growth in a given region. As a farmer’s needs shift, the SMART Farm template can 
be adjusted to accommodate additional fertilizers, agronomic practices, or the use of protective or preventative products. Please see the “Next Steps” 
section below for more information on the SMART Farm planting protocol.

6% 2% 2%

Manure (M) Compost (C) Vermcompost (V)

Table 1 describes the recommended input Bundles for 2019-2020, 2020, 2020-2021, and 2021 SMART Farms trials with accompanying yield and 
gross margins. Agricultural inputs such as L = Lime, I = Inoculum, P = Phosphorus, K = Potassium, M = Manure, C = Compost, and V = Vermicompost 
were used. Bundle recommendations are given to the input combination that generates the highest economic returns for farmers, not necessarily the 
highest yields. Public = Public sector sites. Private = Private sector sites. 



Season Country Location Public/Private Recommended 
bundle 

  Yield                                                                   
(MT/ha) 

Gross Margin 
($USD) 

- - - Typical Soybean 
Farmer -            0.89 $            182 

2019 Ethiopia Dimtu Public L  3.02 $            925 

2019 Ghana Nyankpala Public I+P  2.66 $            880 

2019-2020 Malawi Lisungwi Private L+I  2.01 $            535 

2019-2020 Malawi Zomba Public Certified Seed  2.43 $            755 

2019-2020 Malawi Mpale Private I  2.66 $            831 

2019-2020 Malawi Kanengo Private I  3.30 $         1,090 

2019-2020 Malawi Chitedze Public I  3.96 $         1,351 

2019-2020 Mozambique Angonia Public L+P+K  1.97 $            363 

2019-2020 Mozambique Gorue Public L+I  2.57 $            759 

2019-2020 Mozambique Nkhame Private I  2.44 $            742 

2019-2020 Zambia Lusaka Public I+P+K  1.90 $            360 

2019-2020 Zambia Chipata Private P  2.90 $            831 

2020 Ethiopia Dimtu Public Certified Seed  1.45 $            362 

2020 Malawi Bwanje Public I  2.40 $            728 

2020 Malawi Domasi Public I+P  3.68 $         1,130 

2020 Uganda Bulangira Private I  1.95 $            465 

2020-2021 Malawi Bunda Private L+I  4.42 $         1,500 

2020-2021 Malawi Chilanga Private Certified Seed  1.17 $            249 

2020-2021 Malawi Chilanga Private L+I  3.10 $            970 

2020-2021 Malawi Lisungwi Private * - 0.84 $            119 

2020-2021 Malawi Chitedze Public Certified Seed  2.12 $            630 

2020-2021 Malawi Zomba Public I  3.58 $         1,201 

2020-2021 Malawi Kanengo Private * - 0.84 $            118 

2020-2021 Mozambique Angonia Public L  4.04 $         1,360 

2020-2021 Mozambique Gorue Public L  4.17 $         1,415 

2020-2021 Mozambique Nkhame Private I  1.81 $            491 

2020-2021 Zambia Chipata Private I  2.70 $            848 

2020-2021 Zambia Lusaka Public I+K  2.79 $            824 

2021 Ethiopia Jimma Public * - 0.65 $            109 

2021 Guatemala Chimaltenango Private V+I+M+C  3.01 $            593 

2021 Nigeria Abia Private * - 2.21 $            628 

2021 Kenya Buchenya Private M+I  1.34 $            653 

2021 Kenya Lunza Private M+I  1.46 $            744 

2021 Kenya Rosterman Private Certified Seed  1.24 $            677 

2021 Kenya Shisango Private Certified Seed  0.90 $            433 

2021 Uganda Bulangira Private * - 0.77 $            215 

2021 Madagascar Majunga A Private * - 0.12 $              72 

2021 Madagascar Majunga B Private * - 0.12 $              72 

2021 Malawi Kanengo Private * - 1.41 $            460 

2021 Malawi Domasi Public L+I+P  3.93 $         2,380 
2021 Malawi Bwanje Public K  3.58 $         2,412 

2021 Malawi Chilanga Private I  3.29 $         1,395 

2021 Malawi Mpale Private Certified Seed  3.14 $         1,322 

 Table 1:  Recommended input Bundles for the 2019-2020, 2020, 2020-2021, and 2021 SMART Farms with 
accompanying yield and gross margins. *Refers to the locations where good agronomic practices were not 
followed; either untreated disease, pest attacks, and poor-quality seeds reduced yield.

When soybean fields 
are well managed, and 
agronomic practices are 
committed to, yields 
and profits increase for 
farmers.  
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SMART Farm Bundles
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What farmers earn by adopting 
the SMART Farm Bundles?

0.89
MT/ha

$182

Typical soybean farmer



Why use certified seeds?  Do not plant without testing seed germination. Soybean seeds are relatively 
sensitive compared to other crops. If soybean seeds are damaged or stored 
improperly, seed health and viability can drop rapidly. This can result in low to 
near zero seedling emergence after planting and extremely low yields. To avoid 
this, test seed germination prior to planting: 1) place 50 seeds on a wet paper 
towel. *repeat step one eight times (total of 400 seeds). 2) cover the seeds with 
a towel. 3) roll, cover with a plastic bag and store in a clear place (25°C) for 8 
days, rewetting as needed. 4) unroll the towel and count the normal heath 
seedlings. Heathy soybean seeds will germinate at least 85%.

Certified seeds ensure genetic purity, identity, and a given minimum 
level of quality of the seed lot. Thus, the use of certified seeds 
guarantees to the grower a level of quality that allows the seeds to 
emerge as healthy soybean plants, and that the number of plants 
in the field (stand) is similar to the number of seeds planted. 

Planting with the rains using narrow rows beats weeds and increases yields. Soybean planted in narrow rows (at most 60-75 centimeters) have a 
number of advantages. At the most basic level, planting in narrower rows allows a larger number of soybeans to be planted in a given area, increasing 
planting populations and yields. Narrow rows also allow for better, more efficient usage of sunlight and result in the soybean canopy closing faster. 
Once the canopy closes, young weeds will receive less sunlight and will not be able to compete with the soybeans. Early canopy closure can also help 
reduce soil moisture loss and limit soil erosion.  

Pest control and safe application of chemicals. The occurrence of pests and diseases can dramatically decrease the yield potential of soybeans. 
Therefore, it is important to monitor the appearance of the first signs. Some soybean diseases like rust can lead to 65-75% yield loss (Kanengo, 
Malawi, 2020-2021). In locations with high disease pressure, productive chemicals like fungicide (at approximately $3.58 USD/ha per application) 
can be a cost-effective solution to protect yields. Results from the SMART Farm fungicide trial 2020-2021 in Chipata showed that treatments that 
received two cycles of fungicide yielded between 1.51-1.81 MT/ha over treatments without fungicide that yielded between 0.83-1.31MT/ha.
In locations where diseases and pests are more likely to occur, the inclusion of a disease and pest control method as one input of the Bundles may be 
best to optimize the yield potential.

Growing soybean in rotation with maize can increase maize yields. Soybean-maize rotations increase 
maize yields in Sub-Saharan Africa by an average of 490 kilograms per hectare when planted after a 
legume when compared to continuous cultivation of maize. Additionally, soybean rotation allows farmers 
to use less nitrogen fertilizer when growing maize after soybeans, representing a $50 USD per hectare 
reduction in maize production costs due to this nitrogen credit from soybean. Finally, a soybean-maize 
rotation can help reduce disease and pest pressures for both crops. 

Creating a fine bed for soybean planting is key to a productive season. 
Soybeans grow best on loamy soil, which provides a good balance of water 
retention and drainage in addition to containing adequate levels of organic 
matter. When growing soybean, it is important to avoid very sandy or gravelly 
soils in addition to heavy clay soils that compact or crust easily. 

Fields with poor drainage are at risk of flooding during heavy rains and 
increase the risk of soil borne disease, and drowned seedlings. In these 
situations, Planting on ridges helps avoid flood damage and promote drainage.

Before planting, clear large debris and remaining vegetation and prepared the 
soil to promote weed control and assure good germination. Once the seedbed 
is uniformly firm, has adequate moisture, and is free from weeds soybean seeds 
should be planted at 2-3.5cm depth. Soybean seeds will germinate well and 
uniformly at this depth, producing plants with vigorous initial growth. 

Lorem ipsum

Planting soybean early once rains have been established can gives soybean canopy closure a head start and also gives soybean plants more time to 
grow and generate pods. It’s estimated that soybean fields lose 35 kilograms per hectare for every week soybean planted is delayed. 

saved seeds  certified seeds  

Ilustration source: Manual of Seed Handling in Genebanks, 2006.
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Takeaways 

The Next Step 

Networks are the key to success 

A little goes a long way! In most SMART Farm 
trials, the Red Bundle marks a large improvement 
(+2MT/ha yields and USD 600/ha gross 
margins) over typical farming practices. The use 
of certified seed and good management 
practices can make the difference between a 
poor field and a profitable one. 

Know your soil! Soil quality and fertility can 
vary greatly from location to location. Making 
use of soil tests arms farmers with information on 
what nutrients their fields may be deficient in, 
and by extension what fertilizers may benefit 
soybean production.

A bean’s best friend! Rhizobium Inoculum is 
present in two-thirds of all SMART Farms 
recommended Bundles. Its low cost and large 
contributions to soybean nitrogen availability 
make these little bacteria an easy addition to 
any soybean field, which can also be a key 
player in having a nitrogen credit for the corn 
in the next year!Know your seed before planting! Knowing the 

quality of your seed with certified seeds allows 
you to have a higher success in having more 
healthy soybean plants established, which can 
focus their energy on growing more and produc-
ing a greater yield potential, instead of 
compensating for neighbor plants that did not 
germinate.

Interested in learning more about the SMART 
Farm trials and Bundle recommendations 
discussed here? Check out the Tropical Soybean 
Information Portal (TSIP) where you can access 
full agronomic reports in addition to valuable 
resources on soybean variety performance, 
soybean-based food options, post-harvest 
threshing, and much more!  

www.tropicalsoybean.com

Are you curious about what inputs would be 
in your soybean Bundle? Take a look at the 
SMART Farm Input Calculator found in the 
“Tools” section of the TSIP Users can enter soil 
information specific to their own fields, define 
a starting budget for the purchase of inputs, 
and control the costs of each input to reflect 
local prices. 

Would you like to host a SMART Farm input 
omission trial at your location? Please contact 
the SIL SMART Farm Project Manager to learn 
more.

Dr. Eric Sedivy  
SMART Farm Project Manager 

Soybean Innovation Lab
esedivy2@illinois.edu

No soybean grower can do it alone. Soybean production relies on a network of farmers, agronomists, agro-processors, input suppliers, private 
companies, public institutions, and government agencies.  Fostering and strengthening the connections within this soybean network is an essential goal 
of SIL and is critical to the prosperous and sustainable growth of soybean production in Sub-Saharan African. Below are some of the invaluable 
partners that have made SIL’s efforts possible. 

www.soybeaninnovationlab.illinois.edu

Prepare your soil properly to receive your 
seeds! Once you have high-quality seeds, you 
will probably want to make sure that your 
seeds will have the best seedbed to germi-
nate. So, prepare the soil, and once it has 
adequate moisture, and is free from weeds, 
sow the seeds at 2-3.5cm depth.  

The problem with pests! SMART Farms focuses 
primarily on inputs that directly or indirectly 
provide more nutrients to soybean. However, in 
locations where diseases, pests, and weeds are 
frequent, a farmer may find more value in 
exploring protective or preventative inputs. If a 
soybean plant dies before producing seeds, the 
available nutrients won’t matter very much.
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