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Introduction and Objectives Results
It is important to measure soil moisture in semi-arid regions because future models
predict severe droughts and a decrease in rainfall events by up to 40%

The effects of management practices, such as reduced tillage, cover cropping, and
manure application, have not been evaluated in the semi-arid and irrigated crop
production area of Southern Idaho

In this study, we investigated the effects of cover crops, dairy manure, and tillage on
soil physical characteristics and silage corn yield in silty loam soils

The objectives of this research were to:
(a) Determine if cover crops and dairy manure increase soil moisture, or if cover

crops were depriving the cash crop of water
(b) Determine if infiltration, runoff, and saturated hydraulic conductivity were

influenced by cover crops and dairy manure
(c) Determine if silage corn yield is affected by cover crops and dairy manure
(d) Determine if there are differences between tillage types

Study Site

Measurements
Growing Season: 2016 - 2021
Soil moisture was measured using a neutron probe, and measurements were
collected every 2” in the top 60”

Summer of 2020
A Cornell Sprinkle Infiltrometer was used to measure infiltration and runoff rates,
and SATUROs were used to measure saturated hydraulic conductivity

Cash Crop and Winter Cover Crop:
Silage corn
Triticale (terminated prior to corn planting)

Treatments:
(a) Control
(b) Cover Crop only (CC only)
(c) Manure only (M only)
(d) Cover Crop plus Manure (CC + M)

Irrigation and Manure Application:
Hand-lines (mid-April to mid-October)
Solid dairy manure applied in the fall after corn
harvest (no manure plots received inorganic fertilizer)

Tillage:
Disk/chisel plow and strip till

This spring, inversion tillage will be performed prior to planting silage corn to incorporate the dairy manure 
into the topsoil. Dairy manure has not been applied to the field since fall of 2020. Inorganic fertilizer will be 
applied if needed.

Future Plans

Figure 2. Average rainfall before runoff by treatment in 2020. Bars
represent mean plus standard error. Columns not connected by the
same number are significantly different (p<0.05).

Figure 1. Average soil moisture storage (SWS) by treatment from 2016 to
2021 in the top 15”, top 30”, and top 60”. Soil moisture storage was
calculated from 0-12”, 0-24”, and 0-60” using weighted depth
increments. Bars represent mean plus standard error. Columns within
years not connected by the same number are significantly different
(p<0.05).

Figure 3. Average dry biomass yield for silage corn by treatment from
2016 to 2021. Bars represent mean plus standard error. Columns within
years not connected by the same number are significantly different
(p<0.05).

The use of winter cover crops and fall applied dairy manure did not improve soil
moisture storage in the semi-arid and calcareous soils in Southern Idaho

Soil moisture storage tended to be lower under CC + M (Fig. 1)

CC + M was able to infiltrate more water prior to runoff compared to the control,
suggesting that the soil under CC + M was drier (Fig. 2)

No differences were found between tillage types

Silage corn yields tended to be highest under M only and lowest under CC + M,
however there were only treatment differences for three of the six years (Fig. 3)

Using triticale as a winter cover crop would be beneficial to increase total dry
biomass yields in dairy systems that would like to increase their forage production,
however it is not advised if a producer is only looking to increase silage production

What We Learned
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