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Figure 1:  One line of 6 mil drip tape with emitters 
spaced 12 inches apart irrigates two double rows of 
onions on 42 inch centers.
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Introduction 

Onion producers are rapidly adopting drip irrigation technology throughout the Americas to 
improve yield and quality, reduce production costs and improve water use efficiency.  Case 
studies of  five US growers are presented including information about their planting bed 
configurations, cultural practices, tape layout and retrieval procedures, benefits experienced and 
emerging trends.  Although each producer employs unique practices, there are common elements 
to each case study including a trend towards using closer spaced emitters to better manipulate 
soil moisture, and a trend towards applying fertilizer, fumigants and insecticides through the drip 
system.  Common benefits include higher yields and improved quality while at the same time a 
reduction in water, fertilizer, chemical, fuel and labor costs.   This is important for both profit 
improvement and for conservation where resources are scarce and/or expensive.   
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Case Study #1:  Standage Farms Inc., Vale, OR 
 
Larry Standage of Standage Farms, Inc. in 
Vale, Oregon  has reaped all the typical 
benefits of converting to drip irrigation on 
his onions including less use of water, 
fertilizer and labor, increased yields, and 
reduced runoff. But the most important 
benefit is that Standage builds customer 
loyalty as a result of a higher quality, more 
uniform crop as shown in Figure 1. “The 
contents of each 50 pound bag of onions is 
superior because the crop is more uniform in 
size, shape and color, thus the customer is 
more pleased. I use drip to keep my 
customers coming back.”    
 
Standage, who farms along with his father 
Dorrance and son Joseph, began 
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experimenting with drip in 1999 as part of continuous efforts to find better ways to farm. 
Clearwater Supply designed, sold, installed and supported his first system twelve years ago and 
has been supplying exceptional service since. He has since purchased three center pivots to 
futher minimize the use of flood irrigation for onion production but has learned that disease 
problems with overhead irrigation has limited this use. 
 
Standage uses Aqua-Traxx premium 6 mil (0.006 inch) wall thickness drip tape from Toro 
Micro-Irrigation with a flow of .22 gpm/100 feet. Tape outlets are spaced 12 inches apart, and 
tape lateral lines are spaced 42 inches apart to irrigate two double rows of onions each on a bed 
top of 26 inches as shown in Figure 1.  An application rate of approximately 0.06 inches per hour 
is achieved in this two double row configuration. The tape is installed after the onion seeds are 
planted and supplies the moisture for germination. The best wetting pattern is usually achieved 
with a 12 hour set, with intervals between irrigations determined by weather, ET data, soil 
moisture sensors, crop color and crop appearance.  
 
Today over half of Standage’s onions are grown with drip.  Pre-plant fertilizers are applied in the 
fall according to yearly soil tests, but in-season needs are spoon fed through the drip which 
results in 30% less fertilizer usage. Although yields vary from year to year, drip always 
outperforms flood or sprinklers in marginal fields, and has never performed worse in good fields. 
“Drip nurtures a healthier, stronger plant, which really shows up during extreme heat events,” 
explains Standage. “Drip also creates an advantage for cultural activities during the growing 
season since the furrows are always dry as opposed to flood, which always leaves wet spots. The 
root system is more robust which prevents stress, and uniformity of water  application translates 
into uniformity of crop. This is a huge advantage for our customers, and even in our own packing 
sheds, because variable size, shape and color creates problems in both packing and marketing.” 
 
Case Study #2:  Golden West Farms, Nyssa, OR 
 
Near Nyssa, Oregon, Danny Seward of Golden West 
Farms produces yellow onions for the fresh market 
using a portable, disposable drip tape irrigation 
system.  Three lines of Aqua-Traxx 6 mil drip tape 
are laid on the surface to irrigate 12 rows of onions 
planted on 88 inch centers with a 70 inch bed top as 
shown in Figure 2.  The drip tape has an 8 inch 
emitter spacing with flow rates of either .17 gpm/100 
feet or .22 gpm/100 feet, resulting in a gross 
application rate of  .07 or .09 inches per hour 
respectively.  Each of the tape laterals is connected to 
a submain constructed from flexible PVC layflat.  
Flow and pressure to the submain and tape laterals is 
controlled by an automated block valve, and sand 
media filtration is used to prepare the river water for 
the drip system.  The drip system is used to 
germinate, irrigate, fertigate and apply insecticides. 

Figure 2:  Three lines of 6 mil drip tape with 
8 inch emitter spacing irrigate 12 rows of 
onions on 88 inch centers. 



3 
 

Figure 3 A, B and C, clockwise from left – 3A  Six lines of 5 mil drip tape irrigate a 65 – 66 inch bed top 
on 80 inch centers.  Emitters are spaced 8 inches apart. 3B  A shut-off valve and pressure regulator 
controls three drip tape lines.  3C  End of line valves allow easy line flushing when needed. 

Prior to mechanical harvest, the irrigation system is completely removed from the field because 
the big and heavy harvest equipment would otherwise compact the drip tape into the ground and 
make removal very difficult.  To remove the irrigation system, the flexible PVC submains are 
first rolled up and stored for later re-use.  After flailing the tops of the onion plants, the tape is 
removed from the field by lifting it from the ground to the top of the crop canopy with a tractor 
and customized tool bar as shown in Figure 2.  The exposed tape is then easily removed from the 
field by a PTO driven tape reeler that is located at the edge of the field. Harvest preparation then 
proceeds as normal by lifting the onions out of the ground and allowing them to lie for 3-4 days.  
The crop is then mechanically harvested and trucked to a processing shed.   
 
There are numerous cited benefits of using drip on onions at Golden West Farms.  First, yields 
increase by about 30% primarily due to the 30% increase in plant population in drip irrigated 
beds vs. gravity irrigated furrow configurations.  For example, 1,100 – 1,300 cwt was harvested 
from their drip fields this year in comparison to the county average of 650 cwt, or their best 
furrow field of 950 cwt.  In addition, fewer weeds germinate since the wheel rows remain dry.  
Finally, drip allows producers to more easily manipulate the crop to achieve the desired size, 
whether it is a jumbo, colossal, or medium sized onion. 
 
Case Study #3:  Jim Snyder, Snyder Livestock, Yerington, NV 
 
In Yerington, Nevada, Jim Snyder cultivates yellow, white and red onions using six lines of drip 
tape on a 65-66 inch wide bed top on 80 inch centers as shown in Figure 3.  Plant population is 

adjusted according to variety and cultural considerations.  Silverado Farm Supply provides 
Snyder with Aqua-Traxx 5/8 inch ID drip tape with a 5 mil wall thickness and an emitter spacing 
of 8 inches and a flow rate of .17 gpm/100’.  It is laid on the surface to generate an application 
rate of .15 inches per hour.  A shut-off valve and pressure regulator controls three drip tape lines, 
and end of line valves allow easy line flushing when needed.  Liquid fumigants are applied 
through the drip tape prior to planting.  The drip system could be used to germinate the crop, but 
sprinklers are used to help avoid furrow erosion from the 40-80 mph winds that are experienced 
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Figure 4:  One line of 6 mil 
drip tape  with 8 or 12 inch 
emitter spacing irrigates four 
rows of onions on 66 centers.   

before the crop becomes tall enough to protect itself.  Fertilizers are applied through the drip 
system during the season, and lines are kept clean with acid and chlorine.  After the onions are 
hand harvested into bags, the drip tape is removed and recycled.  
 
Yields have increased approximately 300 bags per acre on average, and fungicide use has been 
cut in half since the crop canopy remains dry with drip irrigation technology.  Finally, drip 
onions are of higher quality since the crop blemishing that occurs from using silty or salty water 
through sprinkler irrigation systems is avoided. 
 
Case Study #4:  Peri and Sons, Firebaugh, CA 
 
In Firebaugh, CA, Peri and Sons cultivates yellow, white and red onions using 4 lines of drip 
tape on a 65-66 inch wide bed top on 80 inch centers.  Plant population is adjusted according to 
variety and cultural considerations.  Aqua-Traxx 7/8 inch ID, 6 mil wall thickness drip tape with 
an emitter spacing of 8 inches and a flow rate of .25 gpm/100’ is shanked in about 3-4 inches 
deep to generate an application rate of .14 inches per hour.  Prior to planting, liquid fumigants 
are injected through the drip system; during the season, fertilizer is applied through the drip 
system as well.  Fungicide use has been cut in half, primarily because the crop canopy and soil 
surface remain dry with drip as opposed to furrow or sprinklers. As harvest approaches, drip 
irrigation technology allows Peri and Sons to apply precise amounts of water which helps to 
control crop size and improve crop quality:  it is a key reason drip irrigation is preferred for 
onion production here. To harvest the crop, the layflat is first removed from the field, and then 
the crop is rolled and lifted with implements.  The tops are then clipped and bulbs harvested by 
hand and placed into 50 lb burlap sacks which are left in the field to cure for a number of days.  
Prior to picking up the bags, the tape is lifted, retrieved from the field and recycled. 
 
Case Study #5: Terra Linda Farms, Riverdale, CA 
 
Pete Dominguez and Joe Coelho have been using drip irrigation on 
their diversified onion, cotton, wheat and processing tomato 
acreage for over 10 years and they are now using drip on 100% of 
their operation.  On yellow, white or red onions, they use a 
portable, surface drip irrigation system plumbed with layflat for 
easy removal prior to harvest.  On sandy loam soils, an 8 inch tape 
emitter spacing is used, while a 12 inch emitter spacing is used on 
clay loams. As shown in Figure 4, four rows of onions are planted 
on a 44 inch wide bed top and irrigated with one line of 5/8 inch ID 
Aqua-Traxx 6 mil drip tape laid on 66 inch centers.   The drip tape 
flow rate is .22 gpm/100 feet, generating an application rate of .04 
inches per hour.  Onion seeds are planted 4 inches apart and are 
germinated with sprinklers, then the drip system is used exclusively 
to irrigate during the growing season.  More recently, two lines of 
drip tape have been used to irrigate 8 rows of onions on 66 inch 
centers.  About 40 inches of water are applied to drip irrigated 
fields in contrast to the 50 inches of water that used to be applied 
to the gravity irrigated fields.  This translates into valuable water 
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savings in an area that has limited water supplies. 
 
However, there are numerous other advantages in addition to water savings.  Weed growth is 
reduced since drive rows remain dry, and black rot is decreased since plants receive the right 
amount of water when they need it.  Labor is saved vs. gravity irrigation, and yield and quality 
have improved as well.  Finally, systemic insecticides may be used with the drip system which 
further saves equipment, labor and fuel costs. Dominguez sums it up by saying, “Drip just makes 
it easier to keep the plants happy.” 
 
Summary 
 
In summary, drip irrigation is rapidly being adopted in onion production areas throughout the 
western United States.  The reasons include improved yield and quality, reduced resource use, 
and improved water use efficiency.  The systems are used to irrigate the crop, to germinate the 
seed, to apply liquid fumigants to the soil, to inject systemic insecticides and to supply fertilizers.  
 
Bed configurations, plant populations and drip system specifics vary by grower and region but 
trends may be noted. Each of the growers profiled use portable, thin wall drip tape systems with 
closely spaced emitters and low flow rates.  Application rates range from 0.04 to 0.15 inches per 
hour.  In every case, multiple rows of plants are irrigated with each drip tape lateral on a bed; 
however, each grower utilized different bed configurations ranging from 42 to 88 inch centers.  
Lengths of run also varied, thus both 5/8 inch and 7/8 inch ID drip tape are used to achieve high 
irrigation emission uniformity. In each case, the drip system was removed from the field at the 
end of the season and the drip tape was recycled.  The following table summarizes the pertinent 
details:   
 

 
 

Standage Golden West Snyder Peri & Sons Terra Linda

Bed Centers, inches apart 42 88 80 80 66

Bed Top, inches wide 26 70 65-66 65-66 44

Number of Tape Lines per Bed 1 3 6 4 1

Number of Plant Rows per Bed 4 12 ~14 Variable 4

Tape Internal Diameter, inches 0.63 0.63 0.63 0.875 0.63

Tape Wall Thickness, mil (.000") 6 6 5 6 6

Tape Emitter Spacing, inches 12 8 8 8 8 or 12

Tape Flow Rate, gpm/100 feet 0.22 .17  or  .22 0.17 0.25 0.22

Application Rate, inches per hour 0.06 .07  or  .09 0.15 0.14 0.04

Drip Tape on Onions Cultural Practices Summary


