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»Dryland corn yields are highly
variable, greatly affected by water
stress occurring during the
reproductive stage.

30 July — 5 August
ol o 6 August - 12 August
., development — 4 Sept 2009 13 August — 19 August
20 August — 26 August
27 August — 2 September
23 July — 5 August
23 July — 12 August
23 July — 19 August
16 July - 19 August
16 July — 26 August
16 July — 2 September
9 July — 26 August
Available wate_r at planting 9 July -2 September
Brvon oot oo s mm [ 2 July - 26 August
2 July — 2 September
25 June — 26 August
25 June — 2 September

These results suggest that farmers
could use measurements of available
e e soil water at planting and long-term

precipitation records to quantify the risk
associated with dryland corn production
and to make a decision about whether
or not to plant corn.
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» A previous study indicated that
the critical period for precipitation
influences on dryland corn
production in Colorado was 16
July to 26 August.
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Available water at planting
plus May precip = 300 mm
Critical period precip = 84 mm

Results and Discussion
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Corn yields ranged from 0 to nearly 6000 kg/ha (Fig. 1) and were Fig_ 3 eld &gy
most highly correlated (R?=0.67) with precipitation falling in the 6-
week period from 16 July to 26 August (Table 1). Rain during this
period increased grain yield at a rate of 23.6 kg/ha per mm of rain. Annual precipitation in the west-central Great Plains
(in the rain shadow of the Rocky Mountains) increases
from west to east at a rate of about 63 mm every 100 km.
Fort Morgan, CO, Akron, CO, and McCook, NE are
separated by about 270 km along this west to east transect

Objectives

Closer inspection of the data revealed that the data points fell into
two distinct groups (Fig. 2) defined by the sum of available soil
water at planting (for corn in a WCF system) and May precipitation.
When that sum was greater than 250 mm (yellow points) a greater
yield was achieved with less precipitation during the 16 July to 26 Using the long-term precipitation record for these
August period. When the sum was less than 250 mm (black points) three locations with the relationships shown in Fig. 2
less yield was achieved for the same about of critical period generates the probability distributions of yield shown in
precipitation. Fig. 3.

> Verify the critical period for
precipitation during the corn
growing season.
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»Develop a relationship between
critical period precipitation and
corn yield as a tool to quantify
expected yield variability.

When critical period precipitation is greater than about 150 mm, The probability of achieving at least 2500 kg/ha under
the effects of large amounts of stored soil water at plai wet conditions (when the sum of available water at
precipitation stored early in the season in May are mini ; planting and May precipitation is greater than 250 mm) is
nearly the same for all three locations (93-97%). Under
dry conditions the probability of having enough critical
period precipitation to produce at least 2500 kg/ha is 21%
at Fort Morgan, 43 % at Akron, and 52% at McCook.
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The years of record occur with approximately equal frequency
for each of the two classes defined by the sum of available soil water
at planting and May precipitation.

» Determine the probability of
achieving a dryland corn yield of
2500 kg/ha (break-even yield) at
three locations.

Available water at planting plus
May precip = 178 mm
Critical period precip = 65 mm




