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As producers convert flood systems to overhead 
sprinklers and conventional tillage practices to 
conservation tillage methods, new approaches 
to soil fertility management are needed. Im-
proved control over water application leads to 
less nutrient loss, while increased soil organic 
matter (SOM) from conservation tillage in-
creases water- and nutrient-supplying potential 
of soils. Both present opportunities for im-
proved crop nutrient management, but altering 
irrigation and tillage without changing fertilizer 
practices can reduce yield and quality of crops 
such as sugarbeet and malting barley from over-
supply of nitrogen (N). Phosphorus (P) fertiliz-
er management on calcareous soils is also a long
-term issue for Wyoming producers and could 
be affected by management changes. Also, 
many Wyoming production areas do not re-
ceive adequate irrigation water for whole grow-
ing seasons. Improved understanding of interac-
tions among conservation tillage, water supply 
and use, and nutrient management are needed. 

Objectives 

Evaluate sugarbeet, dry bean, and malt barley 
response to five levels of N fertilizer and five 
levels of P fertilizer under: 1) conservation and 
typical tillage management; 2) typical full irriga-
tion and 75% of full irrigation, and 3) combi-
nations of fertilizer, tillage, and irrigation treat-
ments (interactions). 

Materials and Methods 

The study began in 2014 with establishment of 
four replicated plots of 1) two tillage approaches 
(reduced till and conventional till), 2) two irri-
gation levels (full irrigation as typically applied 
at the Powell Research and Extension Center 
[PREC] and 3/4 irrigation), 3) three crops 
(sugarbeet, barley, and dry beans), 4) five levels 
of N fertilizer, and 5) five levels of P fertilizer. 
(A separate study in the same framework will 
evaluate effects of a mixed cover crop following 
barley.) 

Results and Discussion 

Fertilization studies often show no results dur-
ing the first year because of high variability asso-
ciated with residual N and P from previous 
years. This was the case for this study for N, P, 
tillage, and irrigation level in beans and barley, 
and for P and tillage approach in sugarbeet. But 
we did see a significant response to N in sugar-
beet when averaged across tillage and irrigation 
treatments (Figure 1). These early results indi-
cate that application of more than 150 pounds 
of N per acre did not increase yield of roots or 
sugar, but this could change with more data 
from 2015 and 2016. Sugarbeet yield also re-
sponded to irrigation level, with the lower level 
yielding 24.9 pounds per acre and the higher 
level yielding only 17.2 lbs/ac averaged across 
fertility and tillage treatments. Lower yield from 
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more irrigation water suggests that in 2014 the 
higher irrigation level may have leached nutri-
ents below the root zone. This indicates the im-
portance of proper irrigation water management 
for optimal yield. Starting with the 2015 grow-
ing season, we are using weather and crop infor-
mation to precisely apply water to meet the 
needs of crops, and we’ll also use 3/4 of that 
amount for the two irrigation treatments. Eval-
uation of treatment effects on soil quality also 
began in 2015. 
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Figure 1. Sugarbeet root and sugar yield, 2014. Points along the line with 
different letters differ significantly. 


