The Variable Response of Dryland Corn Yield to
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Introduction

»Reduced tillage systems have made more stored
soil water available such that dryland cropping
systems can be intensified from the traditional
wheat-fallow system

»Corn is a potential crop to be included in
intensified cropping systems, but input costs are
high

»>1f corn yield is related to available soil water at
planting, then a predictive relationship could be
determined that would help farmers determine the
potential for successfully producing a profitable
corn crop before planting

Objective

»Quantify corn yield response to available soil
water at planting to determine if a consistent
predictive relationship exists that will aid farmers in
making a crop choice at time of planting

Materials and Methods
»Location: Akron, CO
»Source data: Alternative Crop Rotation Study (1992-2001)

>Soil water prior to con planting by TDR (0-30 cm) and by neutron
probe (30-60, 60-90, 90-120, 120-150, 150-180 cm). Available soil
‘water computed by subtracting off Lower Limit (0.110, 0.135, 0.870,
0.740,0.790, 0.101 cm® em? for the respective six depths)

>Soil type: Weld silt loam (fine, smectitic, mesic Aridic Argiustolls)

> Variation in soil water content at corn planting resulted from intensity
of rotation and previous crop water use.
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Data from all rotations
and all years appear to
show that there is no
relationship between corn
grain yield and available
soil water content at
planting.

GI"OVYII:Ig season
precipitation varies
widely in distribution and
- amount across years.
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Years with similar rainfall
during the critical 15 July to 25
August period had similar yield
responses to available soil
water at planting (except 1994).

7/15-8/125

Years Intercept precip
class

1995/2000 -1274 F Low

1993/1997/2001 -102 . . Medium

Conclusions

» Corn grain yield was linearly
correlated with available soil water
content at planting (yield increasing
with increasing available water).

» The linear relationship varied
greatly depending on the amount of
precipitation that occurred during the
critical 6-week period of 15 July to 25
August (pre-tassel through mid-grain
fill [R3-R4]).

» The slope of the response of grain
yield to available soil water at planting
increased with increasing amount of
precipitation received from 15 July to
25 August.

» Although there is no consistent
relationship between available soil
water at planting and corn grain yield,
dryland producers can be assured that
all management decisions that reduce
tillage, conserve surface residues, and
increase available soil water at
planting will increase yield.

1996/1998 432 Medium

1992/1994 -5590 High/Low

1999 145 High

The response of corn grain
yield to available soil water

at planting (regression

slope) increases as amount

of critical period
precipitation increases.

1994 did not fit the pattern,
showing high yield response under

180 2 ; e,
low critical period precipitation.
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