
Table 1: Snap bean yields at Plover, Wi (averaged across three years).

Figure 2: Huntington at 20 lb-N/acre had the 
yellowest canopy because of its inability to 
nodulate.

In 2014, Wisconsin’s snap bean 
growers maintained their number 
one ranking in production  
of processing snap beans by growing 
46% of the nation’s crop. in the 
Central Sands region, high yield  
of snap beans can be partly 
guaranteed by a constant supply  
of soil moisture and optimal fertilizer, 
especially nitrogen (N). 

Snap beans are a legume crop. 
Legumes can conduct biological 
N fixation (BNF) where it has a 
mutually beneficial, or symbiotic, 
relationship with soil bacteria called 
rhizobia. Rhizobia form root nodules 
on the host legume, a process 

called nodulation, thereby providing 
the plant with fixed N from the 
atmospheric N2 in exchange for some 
nutrition provided by the plant. 

For some legume crops like soybean, 
BNF can provide enough N for plant 
growth and development and thus  
no supplemental N fertilizer is 
needed. However, for snap beans, 
yield can nearly always be enhanced 
with increased levels of N fertilizer. 

Currently, N fertilizer 
recommendations for snap bean 
production in Wisconsin are 60 lb/
acre for soils with less than 2% 
SOM, which is common for the 

irrigated soils in the Central Sands. 
this N recommendation is for a 
yield range of 1.5 to 6.5 ton/acre. 
there are two clear issues with this 
recommendation: the first is that the 
efficiency of N use will vary widely 
across this yield range, and the 
second is that some growers achieve 
yields greater than 6.5 ton/acre. 

Water management is of course an 
important management practice  
to optimize yields. Dry soil conditions 
during flowering and pin bean stage 
may cause flowers or small pods 
to abort and fall off, leading to a 
substantial yield decline. efficient 
management of irrigation is also 
of great interest to Central Sands 
producers. 

to address effects of N and water 
management on high-yielding 
snap bean production, a study was 
conducted in Plover, Wi from 2010  
to 2012. 
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Nitrogen rate (lb-N/acre)

Variety
20 60 100 140

 ton/acre

Huntington 5.9 8.5 10.7 10.5

DMC04-88 8.1 9.6 10.2 10.3

DMC04-95 9.7 10.2 11.4 11.6
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the objectives were to evaluate the 
yield responses of three snap bean 
varieties (Huntington, DmC04-88, 
and DmC04-95) under different N 
rates (20, 60, 100, and 140 N-lb/acre 
of starter plus in-season application) 
and standard and reduced irrigation 
regimes. Huntington does not 
nodulate, while DMC04-88 and 
DmC04-95 (Del monte varieties) both 
nodulate. the timing of the reduced 
irrigation treatment was managed  
to allow plants to wilt slightly under 
dry conditions when there was no 
rainfall but not to go past the point  
of permanent wilting. Figure 1 shows 
an overview of the field plots in 2012.

there were three main findings  
of this research:

1.  optimal rates for high yielding snap 
beans (>10 ton/acre) are 100 lb-N/
acre. even though DmC04-88 and 
DmC04-95 nodulate (i.e. fix their 
own N), yield increases were still 
observed up to 100 lb/acre  
of N (table 1). even though relying 
on BNF to supply N to the plants 
is a no-cost source, there are still 
economic gains to be made with 
commercial fertilizer.

2.  While nodulating varieties out-
yielded Huntington at low fertilizer 
rates, all varieties optimized yield 
at 100 lb- N/acre. Since Huntington 
does not nodulate, it had the 
yellowest canopy (Figure 2) and 
yielded 30 to 50% less than the 
other two varieties (table 1) with 
low N rate at 20 lb/acre. However, 
since yields were maximized 
at the same N rate, separate N 
recommendations are not needed 
on a variety basis.

3.  Reduced irrigation should be well 
managed between flowering and 
pin bean stage. In 2011 with the 
optimal N rate at 100 lb/acre, 
yields between the standard and 
reduced irrigation were similar. in 
the other two years, there were 
larger yield differences between 
the two irrigation treatments due 
to dry conditions that occurred 
right after the plants started 

to flower (Figure 3). 

Reduced irrigation has the potential 
as a best management practice for 
snap bean production, but further 
work is needed to developed 
recommendations to provide specific 
approaches related to stage of crop 
growth and climatic conditions  
to minimize risk for reduced yields 
and related consequences.

In conclusion, our study showed that 
when snap bean yields of 10 ton/

acre or greater can be achieved, the 
agronomically optimum N rate is 100 
lb/acre. 

this N rate is appropriate for both the 
nodulating and non-nodulating snap 
bean varieties. alternative irrigation 
management techniques designed  
to reduce the overall amount  
of water applied, need to ensure 
adequate irrigation in the critical 
growth stage between the flowering 
and pin bean development. 

Figure 3: Snap bean yields at 100 lb-N/acre from standard and reduced irrigation in the three seasons.

Figure 1: overview of the field plots of the snap bean trial in 2012.
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