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Assessing causes of yield gaps 

US soy area is ± 85 million a
and the ~30% of global 
soybean production

USDA-NASS (2011-2015)

North-Central US region 
represents the ~80% US 
soybean production

Potential yield:
90 bu/ac
Actual gap: 
45 bu/ac
Specht et al. (1999)FAOstat (2011-2015)

Main goal
To benchmark current yield and management practices in producer fields 
across the North-Central US region in order to identify KEY management 
factors that can help producers to increase yield and input-use efficiency



The team



Data collection: survey formFarmer data

Location of surveyed 2014-2015 soybean fields

Number of fields: 3568



Data collection: survey formData collection: survey form



Materials and Methods

• Average pH values for topsoil (0-12 inches) and subsoil (12-60 
inches) for each field were derived from the SSURGO database. 

• To account for differences in slope and terrain across field, which 
could influence the crop water balance, we calculated average 
values of topography wetness index (TWI) for each field. 

• Fields with large TWI values would be associated with greater 
water supply and fertility compared with fields with lower values. 



Rainfed field in central NE Rainfed field in central IA
Annual rainfall: (24 in)
Soil type: silt loam

IA

Annual rainfall: (35 in)
Soil type: clay loam

How to make fair comparisons among fields?
We hypothesize that collecting producer field data is equivalent to running field 
experiments to capture responses to management factors IF fields are properly 
contextualized relative to climate and soil.



Materials and Methods cont.

• Briefly, TED framework delineates regions based on: 
(i) annual total growing degree-days, 
(ii) aridity index, 
(iii) annual temperature seasonality, and 
(iv) plant-available water holding capacity in the rootable soil depth. 

• Each TED corresponds to a specific combination of the four 
parameters. 



Surveyed fields were clustered in 10 TEDs; each TED contains > 90 fields

Field Survey Data & Technology Extrapolation Domain (TED)



Management Practices Defined

April 30



Management practices cont.





What is the soybean yield gap in the NC USA region?

Soybean yield gap in the NC USA were relatively small, averaging 22% (rainfed; 
67 vs 52 bu/a) and 13% (irrigated; 82 vs 74 bu/a) of the estimated yield potential. 

(Rattalino Edreira et al. 2017a, 
Agric. For. Meteorol. 247, 170-180)



Management factors influencing yield in your TED?



Late soybean planting reduces 
yield potential up to 0.5 bu a-1 per 
day of delay after late April, but 
the magnitude of yield penalty 
varies across TEDs.

Influence of planting date on soy yield by TED

(Rattalino Edreira et al. 2017a, 
Agric. For. Meteorol. 247, 170-180)



Water deficit influence in potential response to planting date
Yield penalty (or response) to sowing date was negligible when water 
deficit was < -4 in, but increased linearly up to nearly ~1 in

(Rattalino Edreira et al. 2017a, 
Agric. For. Meteorol. 247, 170-180)



Results TED=1R



Results TED=1R



Results TED=4R



Results TED=4R



Results TED=5R



Results TED=5R
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