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Purpose of the Project: To compare corn yields irrigated with Precision Mobile Drip Irrigation 

(PMDI) and common sprinkler application methods used by farmers in the High Plains Water 

District (HPWD). 

Approach: A two-year study was conducted at the Conservation and Production Research 

Laboratory in Bushland, Texas during the growing seasons of 2015 and 2016 to compare corn 

grain yield, seasonal water use and crop water use efficiency with a commercially available 

PMDI, (DragonLineTM, Teeter Irrigation, Ulysses, Kansas, USA),  and common sprinkler 

application methods used by farmers in the HPWD. Most farmers in this region use low 

elevation spray application (LESA), where nozzles are approximately 18 inches above the 

ground or low energy precision application (LEPA), using drag socks that are near the ground or 

bubblers that are about 7 inches above the ground. The study was conducted under a six-span 

center pivot system. Crop response to application methods were compared in two areas of the 

field, the first and fifth spans. Sprinklers were spaced 5 feet apart for all application methods and 

located in every other furrow, except in the fifth span where sprinklers were added (now 2.5 feet 

apart) to reduce the length of the DragonLine™ driplines in this outer span. Sprinkler spacing for 

the LESA and LEPA applications in the fifth span remained at a spacing of 5 feet. All furrows 

were diked. 

A short season corn hybrid, Pioneer P9697AM, was planted in circles at a rate of 32,000 

seeds/acre on June 23, 2015 and on June 16, 2016. Irrigations were applied when measured soil 

water depletion was approximately 1 inch below field capacity. Soil water was measured weekly 

to the 10-ft depth in 8-inch increments using a field-calibrated neutron probe. The soil water 

measurements were also used in a soil water balance to calculate seasonal water use (i.e., 

seasonal crop evapotranspiration, ETc). Plant height and width measurements were taken every 

two weeks and three sub-plots within each treatment zone were hand harvested to assess grain 

yield, yield components, and biomass production. Rainfall during the 2015 growing season was 

twice as much as rainfall received during the 2016 growing season. 

 

 



Conservation impacts to the district: 

 PMDI produces corn yields that are similar to LESA and LEPA during relatively wet 

growing seasons in Pullman clay soils.  

 Water use efficiency (grain yield/unit of water used) was numerically greater for the 

PMDI compared with LEPA for 2015 season and significantly greater than LESA and 

LEPA during the drier 2016 season (Table A, appendix). 

 PMDI designed for 2 GPH flow per foot, resulted in significantly higher water use 

efficiency than LESA or LEPA in 2016.  

 With PMDI, runoff was reduced and deep ruts in wheel tracks were avoided relative to 

LEPA and LESA. 

 Our collaborator, Isaya Kisekka, Kansas State University, reported that corn yields and 

water use efficiency under PMDI (Dragonline™) were not significantly different 

compared with LESA and LEPA bubblers in 2015. In 2016, the effect of irrigation 

application methods on yield were not significant. However, under a limited well 

capacity scenario of 1.2 gpm/acre, PMDI produced significantly greater yields than 

LESA, but not LEPA.  

Economic Assessment: 

 The upfront cost to outfit a typical center pivot sprinkler in the HPWD (baseline LESA 

system) with PMDI is approximately 2.5 times the amount to convert the system to 

LEPA. However, LEPA has a high application rate and may not be suitable for sloped 

fields. 

 Compared with LESA, the PMDI system requires a higher level of maintenance (flushing 

driplines, straightening of drops, etc.).  

 In the case of low capacity wells for center pivot fields, farmers may be able to continue 

with irrigated crop production if the sprinkler is outfitted with a PMDI system. The cost 

to convert a center pivot to PMDI is approximately one quarter of the cost to install a 

subsurface drip irrigation system (Table 1).  

Table 1. Economic Assessment 

System 

Upgrade 

Cost to modify 6 span center 

pivot, covers 56 acre field 

(baseline application is LESA) Caveats 

LESA $0 

In this study, a low drift sprinkler & nozzle package 

was used. 

LEPA $5,500 

Because of the intense application rate, this method 

is not suitable for field with slopes or low infiltrating 

soils. 

PMDI $14,000 

In general, there are designs for short and tall stature 

crops. Best management practices are to maintain 

driplines in furrows between plant rows to maintain 

application efficiency.   

Convert 

field to SDI $56,000 This is an estimated cost and is based on $1,000/acre 



Discussion: During the course of the two-year study, we modified the design of the PMDI 

system to accommodate a low drift nozzle and sprinkler pad on each drop. We used the 

sprinklers for pre-irrigation, germination and chemigation. We added a second horizontal cable 

near the top of the flexible portion of the drop lines and secured each PMDI drop in a single span 

to the cable. Also, we increased the length of the PVC sleeve for each PMDI drop so that the 

clearance between the flexible dripline and the ground was minimized. These two design 

changes made the PMDI system more rigid and helped to maintain the dripline in the furrow and 

away from the crop canopy. In 2016, clogging (from algae in the reservoir) occurred at the filters 

in the PMDI drops early in the irrigation season. No clogging was observed at the emitters. The 

filters were removed and irrigation continued throughout the season through the dripline. The 

lines were flushed after each irrigation, with no clogging observed at the emitter. Measurements 

from the in-line flow meters were used to determine the actual amount of water applied through 

the driplines. These limited amounts of water applied early in the season probably contributed to 

lower yields in the inner span. The 2 GPH dripline produced similar yields to LESA and LEPA, 

while applying less water. The design with the higher application rate may be more efficient than 

the 1 GPH dripline design in applying water to the root zone in soils with high clay content; 

more investigation is needed.  

Budget Expense Report: All funds for supplies and personnel (non-permanent part-time 

students) were spent in full as shown in Table 2. Expenditures for supplies included LEPA drag 

socks, nozzles, three in-line flow meters, and equipment for adapting drop hoses to carry the 

DragonLine™ system on 24 drops. Part-time personnel were involved with sprinkler 

maintenance, manual soil water measurements using the neutron probe, harvesting hand-

samples, and recording plant height, width and growth stages. 

 

Table 2. Final Budget 

Category ARS In-Kind 

Funds Spent to 

Date 

Funds Spent to Date Remaining Funds 

Supplies $2,977 $2000.00 $0.00 

Salary/Benefits $9,000 $7,000.00 $0.00 

 

  



Appendix A: 

 

Table A. Irrigation, yield, seasonal crop water use (ETc) and water use efficiency (WUE) for the different 

application methods for the two-year study. In each category, mean values followed by the same letters 

are not significantly different for p < 0.05.  

Crop response for 2015 growing season 

 Irrigation 

Amount 

(in) 

Dry 

Grain 

bu/acre 

ETc 

(in) 

WUE 

(bu/ac-in) 

Biomass 

(g) 

Kernels/ear HI 

Overall Means by Application Method 

LESA 11.8 184a 29.7b 6.2a 3050a 453a 0.54a 

LEPA 12.3 170b 30.7a 5.6b 3075a 448a 0.55a 

PMDI 12.3 177ab 30.7a 5.8ab 3002a 451a 0.55a 

Overall Means by Location 

Plots in 1st span 11.5 172b 29.6b 5.8a 2920b 454a 0.55a 

Plots in 5th span 12.9 183a 31.1a 5.9a 3164a 447a 0.55a 

Application Method by Location 

LESA-1st span 11.4 184a 30.0bcd 6.12ab 3144ab 445a 0.51a 

LEPA-1st span 11.9 162b 30.2bc 5.4c 2890bc 460a 0.56a 

PMDI-1st span 10.3 170ab 28.7d 5.9abc 2726c 457a 0.56a 

LESA- 5th span 11.4 185a 29.5cd 6.3a 2956abc 461a 0.56a 

LEPA- 5th span 12.7 179a 31.3b 5.7abc 3260a 436a 0.55a 

PMDI- 5th span 14.5 184a 32.7a 5.6bc 3277a 444a 0.54a 

Crop response for 2016 growing season 

 Irrigation 

Amount 

(in) 

Dry 

Grain 

bu/acre 

ETc 

(in) 

WUE 

(bu/ac-in) 

Biomass 

(g) 

Kernels/ear HI 

Overall Means by Application Method 
LESA 13.8 194a 24.5b 7.9b 3056a 477a 0.58a 

LEPA 14.1 199a 25.6a 7.8b 3207a 471a 0.59a 

PMDI 13.8 191a 21.7c 8.9a 3140a 460a 0.57a 

Overall Means by Location 

Plots in 1st span 14.0 193a 24.0a 8.1a 3125a 482a 0.58a 

Plots in 5th span 12.4 196a 23.9a 8.3a 3143a 457b 0.57a 

Application Method by Location 

LESA-1st span 14.1 197.6ab 24.5b 8.1bc 3070a 504a 0.59a 

LEPA-1st span 13.3 199.5b 24.4b 8.2b 3177a 475b 0.58a 

PMDI-1st span 12.5 183.1b 23.2c 7.9bc 3129a 466b 0.58a 

LESA- 5th span 13.6 190.2ab 24.5b 7.8bc 3042a 449b 0.57a 

LEPA- 5th span 14.8 198.0ab 26.9a 7.4c 3150a 468b 0.59a 

PMDI- 5th span 10.9 199.4a 20.3d 9.8a 3237a 453b 0.57a 

 

 

 

 


