
Rainfed Cropping Systems to Improve 
Drought Tolerance for the High Plains

Robert N. Klein
Extension Cropping Systems Specialist

WCREC, North Platte







Elwood Reservoir







Seminoe Reservoir

6347 ft

6357 ft

EOM Sep 2000

EOM Sep 2006
6299 ft

20,290 acres1,017,273 acre-feetTop of Conservation

829,100 acre-feet

267,800 acre-feet

EOM Sep 2005
6318 ft438,600 acre-feet

Avg EOM Sep 665,600 acre-feet 6336 ft

40% of Avg









Pathfinder Reservoir

5850 ft

EOM Sep 2000

5792 ft

22,010 acres1,016,507 acre-feetTop of Conservation

610,400 acre-feet

EOM Sep 2006

5828 ft

5787 ft202,700 acre-feet

Avg EOM Sep 497,800 acre-feet 5821 ft

EOM Sep 2005 238,900 acre-feet

41% of Avg







North Platte System Storage

EOM Sep 2000

2,787,800 acre-feetTotal Conservation Storage

1,740,100 acre-feet

1,000,600 acre-feet

Avg EOM Sep 1,463,300 acre-feet

EOM Sep 2005

EOM Sep 1992 total system storage
of 723,000 acre-feet was the lowest 
total system storage in the last 30–years (1976-2006)

EOM Sep 2006   805,800 acre-feet



2002 South of North Platte, NE



Annual Rainfall, Sept1 – Aug 31;  North Platte, NE
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Annual Rainfall, Sept1 – Aug 31;  North Platte, NE
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Cropping Systems

• Wheat Fallow 
– One Crop in Two Years

• Wheat - Corn, Grain Sorghum, Sunflower, 
or Proso Millet - Fallow
– Two Crops in Three Years

• Wheat - Corn - Corn  - Fallow
– Three Crops in Four Years



“Very few dryland corn fields    
will be harvested for grain.”

- September 16, 2005 Crop Watch
Doug Anderson, Extension Educator 
in Nuckolls and Thayer counties



North Platte



How Much Water Does It Take?How Much Water Does It Take?
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Red Willow County 
October 27, 2006



Red Willow County 
October 27, 2006











Red Willow Ecofallow Corn  - 2003

NSLSD   5%

91.3Average:

84.58590  ##Garst

87.834N44  ##Pioneer

89.0RX752 YGAsgrow

90.58578 IT  ##Garst

91.3DKC 63-79DeKalb

93.52097 ##Roth

94.933B51 ##Pioneer

98.8DKC 58-78DeKalb

Yield  (Bu/a)HybridBrand



Red Willow Ecofallow Sorghum  - 2003

87.5NK7633Sorghum Partners

90.91486Sorghum Partners

92.1X210Monsanto

98.0NK7655Sorghum Partners

103.5KS585Sorghum Partners

105.9TR 460Triumph

14.5LSD   5%

97.1Average:

74.6K73-J6Sorghum Partners

81.5UNL3016-----

91.2K35-Y5Sorghum Partners

91.3PulsarAsgrow

108.05631YGarst

110.9DKS36-00DeKalb

111.2NK5418Sorghum Partners

112.95460Garst

Yield  (Bu/a)HybridBrand
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Akron Colorado



$19.25 - $28.50

$11.80 - $17.50
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What Spurred My Interest in Rainfed
Skip – Row Corn

• 2002 at North Platte- lowest precipitation since records 
were started in 1907

• A sorghum breeder asked me to plant experimental grain 
sorghum hybrids in area
– Only grain produced in Hayes County plot was where sorghum 

rows were missing (missing grows were result of some 
experimental hybrids not producing viable stands) the 
adjoining rows would have sorghum

• Many rainfed producers in area last corn crop was in 
1999

• With Roundup Ready Corn, weeds could be controlled 
economically



RR Corn 2

• RR 2 = NK-603 event recently employed
• RR = GA-21

– RR hybrids still available in 2004 but not beyond

• RR 2 allows:
– 50% higher glyphosate rates in corn
– Application up to 48-inch corn



Glyphosate (generic) w surfactant 13.44/gal 
or 0.105/oz



Hopi Indian Reservation in Arizona  - receives 8 to 10 inches of rainfall













Skip Row Corn for Improved Drought 
Tolerance in Rainfed Corn 

WCREC  2003

*Plants and rows removed July 2

32549,7002 - skip 2*

174813,7002 - skip 1*

104511,20030” rows*

-4114,70030” rows*

-4119,50030” rows

Pct 
increase

Yield 
(bu/a)

Population 
(plants/a)



• Keep developing corn plants from using all 
of the available soil water too early in the 
growing season

• Water in the soil between widely spaced 
rows can’t be reached by the plants until 
later in the season

• Water available to the plants in July and 
August
– Most critical for grain formation

Skip Row Corn for Improved Drought
Tolerance in Rainfed Corn



• For these trials, plants were removed July 2nd
• Research has shown that by this time corn 

will have used 6 inches of soil water
• Additional research is needed across the state 

and over a couple of years in order to estimate 
the benefits and costs to skip row 
management over a wide range of climatic 
conditions

Skip Row Corn for Improved Drought
Tolerance in Rainfed Corn



CRP-17;  Iowa State University



Yield Possibilities for Skip-Row Corn in 
Plant-Two, Skip-Two or Plant-One, Skip One

0.7 = 500.62 = 440.6 = 430.5 = 365,00010,00011,000

0.7 = 700.62 = 620.6 = 600.5 = 507,00014,00015,550

0.7 = 1500.62 = 1400.6 = 1290.5 = 10715,00030,00033,333

0.7 = 1300.62 = 1200.6 = 1110.5 = 9313,00026,00028,900

0.7 = 1100.62 = 1000.6 = 940.5 = 7911,00022,00024,450

0.7 = 900.62 = 800.6 = 770.5 = 649,00018,00020,000

Ear wt/lb 
yield/bu

Ear wt/lb 
yield/bu

Ear wt/lb 
yield/bu

Ear wt/lb 
yield/bu

Stand in 4 
rows (only 
2 planted)

Stand in 
2 rows 
planted

Plant 2 
rows



2004 Skip Row Plot Locations
Nebraska

Scottsbluff

North Platte

Hayes Center

Clay Center

Mead

Lincoln

Concord



2005 Skip Row Plot Locations

North Platte

Trenton

Ogallala

Sidney

Alliance

Scottsbluff

Concord

Tribune

Clay Center

Mead

Akron



Planting Scheme for Eastern Sites
Clay Center, Lincoln, Mead, Concord

15,000Plant 1 Skip 1
22,500Plant 1 Skip 1

30,000Plant 1 Skip 1
15,000Plant 2 Skip 2

22,500Plant 2 Skip 2
30,000Plant 2 Skip 2

15,000Plant 2 Skip 1
22,500Plant 2 Skip 1

30,000Plant 2 Skip 1
15,000Solid

22,500Solid
30,000Solid

Population (plants per acre)Planting Pattern



Planting Scheme for Western Sites 
Scottsbluff, Alliance, Sidney, Ogallala, North 

Platte, Hayes Center, Trenton, Akron, Tribune

10,000Plant 1 Skip 1
15,000Plant 1 Skip 1

20,000Plant 1 Skip 1
10,000Plant 2 Skip 2

15,000Plant 2 Skip 2
20,000Plant 2 Skip 2

10,000Plant 2 Skip 1
15,000Plant 2 Skip 1

20,000Plant 2 Skip 1
10,000Solid

15,000Solid
20,000Solid

Population (plants per acre)Planting Pattern
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WCREC, North Platte
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Ogallala 2006



North Platte Skip Row Moisture  - 2006
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2006 Chappell, NE



Skip Row Rainfed Corn 
Chappell, NE 2006

Yield
Bu/aPopulation

5710,000
(20,000 in row)

Plant 2 Skip 2

3714,000Conventional



2005 Grant, NE
Winter Wheat - 2004



2005 Grant, NE2005 Grant, NE
Winter Wheat - 2004



2005 Grant, NE
Corn - 2004



2005 Grant, NE
Corn - 2004



2005 Grant, NE
Corn - 2004
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2004 Madrid, NE



2004 Madrid, NE



2004 Madrid, NE



Narrow Gage Wheel
(From Drill)



Problems with Skip Row

1. Plant 2 Skip 1
– You may sacrifice yield when conventional 

yields are 130 to 160 bushels/acre or greater
2. Plant 2 Skip 2

– You may sacrifice yield when conventional 
yields are 90 to 120 bushels/acre or greater

3. Crop Insurance
4. Farm Service Agency certifying acres






