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A Look at Insecticides for Thrips Control 

on Onions Under Organic Production 

  

Eric Natwick, Donna Henderson and Martin Lopez 

    

 
Two thrips species commonly found in Southeastern California onion crops are western flower thrips, Frankliniella 

occidentalis (Pergande), and onion thrips, Thrips tabaci Lindeman. Adults and larvae of both species are injurious to 

onions. Western flower thrips are generally more abundant early in the season and difficult to control with insecticides, 

compared to onion thrips. Onion thrips become more abundant during warmer weather later in the growing season and 

onion thrips transmit Iris yellow spot virus (IYSV). High populations of thrips can reduce both yield and reduce the 

storage life of onions. Leaf scaring is a serious problem on green onions, but thrips feeding during the early bulb 

development is most injurious to dehydrator onions and sweet onions. Thrips injury is caused by their unique rasping-

sucking mouthparts. This injury removes nutrients needed for bulb development, causes scaring and reduces 

photosynthesis. Thrips can also cause damage during storage by feeding under the leaf folds and in the protected inner 

leaves near the bulb.  

 

The presence of IYSV was first confirmed in Imperial Valley, CA during May 2003 from lesions on scapes of onions 

grown for seed. IYSV has been detected in this production area every year since 2003. This virus causes development of 

necrotic lesions on the scapes and leaves.  Lesions on scapes can result in lodging, which can greatly reduce seed 

production.  Also, in some production areas, substantial reduction in bulb size and resultant economic losses has been 

attributed to the foliar lesions caused by this virus. This has been case for some dehydrator processing onion fields in 

Imperial Valley, CA. 

 

An experiment was conducted during the spring of 2011 to evaluate three insecticides for organic onion production (Aza-

Direct, Entrust and Bugoil) for efficacy against thrips on onions both individually and in a rotation scheme.  

 

Four organic insecticide treatments were compared to untreated controls in an experiment for efficacy against western 

flower thrips and onion thrips in onions grown at the UC Desert Research and Extension Center, El Centro, CA during the 

2010 / 2011 growing season. Plots in the experiment were sampled for numbers of thrips larvae, thrips adults and for 

incidence of IYSV symptoms. The experimental design was randomized complete block design with five replicates for the 

organic insecticide experiment; each field plot measured 50 ft long and 6.67 ft wide; 2 beds/plot on 40" centers. A 

dehydrator onion (variety: White Creole) was sown 21 October 2010 and sprinkle irrigated through stand establishment, 

then furrow irrigated until harvest. Insecticide treatments along with rates and dates of application are listed in Table 1. 

Insecticide treatments were applied using Lee Spider Spray TracTractor 2-row sprayer with 3 nozzles/bed, using TJ-60 

11003VS nozzles delivering 53 gpa at 30 psi. Plots were sampled for thrips by extracting and thoroughly examining five 

plants at random per plot counting all thrips. This was accomplished by washing the onions with a mild detergent solution 

in one gallon zip lock bags to dislodge the thrips adults and larvae. The bag contents were poured over a soil screen to 

catch the thrips. To further dislodge the remaining thrips, onion plants were dismantled and individual leaves were rinsed 

over a screen to catch the thrips. The thrips adults and larvae were washed off the screen with 70% ethanol into glass vials 

for storage and later counting.  Plants were examined for thrips on 26 January, 8, 22 and 28 February, 8, 14 22, and 28 

March, 5, 13, 19 and 26 April, 2011. The results of thrips counts for are listed in Tables 2a-4b. IYSV symptoms in each 

experiment were evaluated on February 14 and April 19, 2011using the following rating system: Severity Rating of IYS-

symptoms on plants symptomatic plants: 

 

 0 = no symptoms 

 1 = 1 – 20 % of plant with IYSV symptoms 

 2 = 21 – 40 % of plant with IYSV symptoms 

 3 = 41 – 60 % of plant with IYSV symptoms 

 4 = 61 – 80 % of plant with IYSV symptoms 

 5 = 81 – 100 % of plant with IYSV symptoms. Yield data were taken on 9 May 2011.  

 

Yield results and IYSV ratings results for the organic insecticide treatments are listed in Table 5. 
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Table 1. Onion Organic Insecticide Treatment List, Holtville, California, 2010/11. 

Treatment Oz/acre Application Dates 

1.Untreated -------- --------------- 

2. Aza-Direct 48.0 15 Feb, 1, 15, 29 Mar, 12 Apr 

3. Entrust 2.0 15 Feb, 1, 15, 29 Mar, 12 Apr 

4. Bugoil 1% v/v 15 Feb, 1, 15, 29 Mar, 12 Apr 

5. Entrust          

Aza-Direct   

Bugoil 

2.0  

48.0    

1% v/v 

15 Feb, 29 Mar  

1, 29 Mar 

15 Mar, 12 Apr 

 

Natural Wet @ 37.8 ml/4gal added to foliar spray mixtures. 

 

 

There were no differences (P ≤ 0.05) among the treatment means for pre-treatment thrips levels for larvae, adults and all 

thrips (Tables 2a, 3a & 4a). All organic insecticide treatments had post treatment averages for thrips larvae and all thrips 

that were significantly lower than the untreated control (Table 2b), but there were no differences among the treatment 

means for average numbers of adult thrips.  

 

All organic insecticide treatments except for Bugoil had significantly (P ≤ 0.05) fewer thrips larvae than the untreated 

control on 8 March and 28 March 2011 (Table 2a & 2b). All organic insecticide treatments had significantly fewer thrips 

larvae than the untreated control on 14 March and 19 April. On 22 March, only the treatment of Entrust f/b Aza-Direct f/b 

Bugoil had fewer thrips larvae than the untreated control. On 22 February, 28 February and 12 April, there were no 

differences among the treatment means for thrips larvae for the organic insecticide treatments.  

All organic insecticide treatments had significantly (P ≤ 0.05) fewer adult thrips than the untreated control on 28 February 

and all organic insecticides except for Entrust had significantly fewer adult thrips than the untreated control on 8 March 

2011 (Table 3a). None of the organic insecticide treatments had significantly fewer adult thrips than the untreated control 

on any of the other sampling dates (Tables 3a & 3b). 

There were no differences (P ≤ 0.05) among the treatment means for yield of onion bulbs or for IYSV ratings in the 

organic insecticide experiment (Tables 5). 

 

All organic insecticides evaluated for control of thirps on onions were efficacious against thrips larvae, but less 

efficacious against adult thrips. The insecticide rotation scheme was at least as efficacious for thrips control as the 

individual insecticide components (Tables 2a – 4b). Therefore, it is not only advantageous to rotate insecticides from 

different MoA groups for insecticide resistance management, but it may also improve the level of thrips control. Although 

we were able to demonstrate that use of organic insecticides and combinations of the organic insecticides provide thrips 

control, none of the insecticide treatments were able to suppress onion thrips populations to levels that prevented IYS-

symptom expression. However, the incidence of IYSV was very low during the duration of this experiment. 

 

We wish to express our sincere thanks to the California Garlic and Onion Research Advisory Board for funding this 

research project. We also express our thanks to Sensient Flavors for donating the onion planting seed used to establish the 

experiment.  
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Table 2a. Thrips Larvae per Onion Plant. Holtville, CA. 2011.  

Treatment oz/acre 14 Feb 22 Feb 28 Feb 8 Mar 14 Mar 22 Mar 

Untreated -------- 7.44 7.52 8.00 6.64 a 6.12 a 812 a 

Aza-Direct 48.0 8.52 6.56 3.76 3.52 bc 3.48 b 8.40 a 

Entrust 2.0 5.56 6.04 4.56 2.40 c 3.56 b 6.44 ab 

Bugoil 1% v/v 5.64 4.36 5.52 5.48 ab 3.24 b 5.92 ab 

Entrust f/b          

Aza-Direct f/b   

Bugoil 

2.0 f/b 

48.0    

1% v/v 

4.84 4.84 6.24 3.96 bc 2.92 b 4.32 b 

 

Means within columns followed by the same letter are not significantly different by LSD, P=0.05 

 

Table 2b. Thrips Larvae per Onion Plant. Holtville, CA. 2011. 

Treatment oz/acre 28 Mar 12 Apr 19 Apr 5 May Avg 

Untreated -------- 15.88 a 16.84 25.56 a 15.52 a 11.76 a 

Aza-Direct 48.0 6.48 c 11.80 10.44 b 7.04 c 7.00 b 

Entrust 2.0 8.88 bc 11.36 9.32 b 5.32 c 6.29 b 

Bugoil 1% v/v 12.32 ab 7.44 11.88 b 9.12 bc 7.09 b 

Entrust f/b          

Aza-Direct f/b   

Bugoil 

2.0 f/b 

48.0    

1% v/v 

10.40 bc 11.92 11.00 b 13.76 ab 7.42 b 

 

Means within columns followed by the same letter are not significantly different by LSD, P=0.05 

 

Table 3a. Adult Thrips per Onion Plant. Holtville, CA. 2011.  

Treatment oz/acre 14 Feb 22 Feb 28 Feb 8 Mar 14 Mar 22 Mar 

Untreated -------- 1.00 0.52 1.12 a 1.04 a 0.52 0.92 

Aza-Direct 48.0 0.60 0.40 0.20 b 0.36 b 0.52 0.16 

Entrust 2.0 0.64 0.36 0.40 b 0.64 ab 0.28 1.40 

Bugoil 1% v/v 0.72 0.44 0.40 b 0.56 b 0.80 1.40 

Entrust f/b          

Aza-Direct f/b   

Bugoil 

2.0 f/b 

48.0    

1% v/v 

0.60 0.72 0.36 b 0.32 b 0.44 1.40 

 

Means within columns followed by the same letter are not significantly different by LSD, P=0.05 
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Table 3b. Adult Thrips per Onion Plant. Holtville, CA. 2011.  

Treatment oz/acre 28 Mar 12 Apr 19 Apr 5 May Avg 

Untreated -------- 0.88 1.32 4.00 1.20 1.35 

Aza-Direct 48.0 0.72 1.32 3.64 1.28 1.02 

Entrust 2.0 0.44 1.48 5.92 0.88 1.24 

Bugoil 1% v/v 0.44 0.76 4.80 0.72 1.10 

Entrust f/b          

Aza-Direct f/b   

Bugoil 

2.0 f/b 

48.0    

1% v/v 

0.64 2.24 3.40 1.48 1.16 

 

Means within columns followed by the same letter are not significantly different by LSD, P=0.05 

 

 

Table 4a. All Thrips per Onion Plant. Holtville, CA. 2011  

Treatment oz/acre 14 Feb 22 Feb 28 Feb 8 Mar 14 Mar 22 Mar 

Untreated -------- 8.40 8.04 9.12 7.68 6.64 10.00 

Aza-Direct 48.0 9.12 6.96 3.96 3.48 4.00 9.56 

Entrust 2.0 6.20 6.40 4.96 3.04 3.88 7.84 

Bugoil 1% v/v 6.36 4.80 5.92 6.04 4.08 7.32 

Entrust f/b          

Aza-Direct f/b   

Bugoil 

2.0 f/b 

48.0    

1% v/v 

5.44 5.56 6.60 4.28 3.36 5.72 

 

Means within columns followed by the same letter are not significantly different by LSD, P=0.05 

 

 

 

Table 4b. All Thrips per Onion Plant. Holtville, CA. 2011  

Treatment oz/acre 28 Mar 12 Apr 19 Apr 5 May Avg 

Untreated -------- 16.76 a 18.16 29.56 a 16.72 a 13.11 a 

Aza-Direct 48.0 7.20 c 13.12 14.08 b 8.32 c 8.54 b 

Entrust 2.0 9.32 bc 13.00 15.24 b 6.20 c 7.61 b 

Bugoil 1% v/v 12.76 ab 8.20 16.68 b 9.84 bc 8.20 b 

Entrust f/b          

Aza-Direct f/b   

Bugoil 

2.0 f/b 

48.0    

1% v/v 

11.04 bc 14.16 14.00 b 15.24 ab 8.45 b 

 

Means within columns followed by the same letter are not significantly different by LSD, P=0.05 
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Table 5. Onion Yield and IYSV Ratings, Holtville, CA. 2010/11  

Treatment oz/acre Kg per 0.001 acre Tons per acre IYSV Rating 

Untreated -------- 14.62 16.12 0.36 

Aza-Direct 48.0 14.40 15.87 0.20 

Entrust 2.0 14.80 16.31 0.52 

Bugoil 1% v/v 14.98 16.51 0.32 

Entrust f/b          

Aza-Direct f/b   

Bugoil 

2.0 f/b 

48.0    

1% v/v 

14.30 15.76 0.36 

 

Means within columns followed by the same letter are not significantly different by LSD, P=0.0 

 

 

 

Severity Rating of IYS-symptoms on plants symptomatic plants: 

 0 = no symptoms 

 1 = 1 – 20 % of plant with IYSV symptoms 

 2 = 21 – 40 % of plant with IYSV symptoms 

 3 = 41 – 60 % of plant with IYSV symptoms 

 4 = 61 – 80 % of plant with IYSV symptoms 

 5 = 81 – 100 % of plant with IYSV symptoms 
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Trouble Shooting Problem in Romaine Lettuce Fields 

 

Jose Luis Aguiar  

Farm Advisor UCCE Riverside County 

  
As a Farm Advisor in the Coachella Valley of Riverside County I get called out to see a variety of vegetable field 

problems. In early December I was called out to look at a problem at a romaine lettuce field. The romaine plants in field 

had symptoms that resembled those caused by the Tomato Bushy Stunt Virus (TBSV). (Figure 1)  This disease is called 

“Lettuce Dieback” and has been associated with both TBSV and the closely related Lettuce Necrotic Stunt Virus (LNSV). 

These diseases have been found in California and Arizona lettuce fields. Two symptoms associated with the TBSV were 

lacking such as the brown papery leaves and collapsed leaves of the plant. The field did not have a history of TBSV. 

Fields with a history of TBSV may reoccur when Lettuce is replanted into those fields. The diseased symptoms seen on 

lettuce plants were yellowing of older leaves and stunting of affected plants. The damaged plants were randomly 

distributed within the field.  There was extensive leaf yellowing of the older leaves (Figure 2) and all the affected plants 

were stunted. Healthy plants would be next to stunted plants and these were scattered on both sides of the bed. The 

symptomatic plants had roots that were not normal because they were missing part of the taproot. (Figure 3)  This field 

was recently thinned. 

 

Field samples were collected and sent to Steve Koike, UCCE Plant Pathology Farm Advisor in Monterey County for 

disease analysis. The samples were negative for TBSV and LNSV. These results required further investigation within the 

field to see if other symptoms could be detected in order to properly diagnose the cause of the problem. As more affected 

plants were dug up, it was clear that they all shared the same common symptom: the main taproot had been injured. 

(Figure 4) 

 

After the first field problem another Pest Control Advisor called me out to see another romaine lettuce field problem. The 

field symptoms were similar to “Lettuce Dieback” caused by TBSV and LNSV.  This field also did not have a history of 

TBSV. There were many plants with yellowing lower leaves and stunted plants next to healthy plants. (Figure 5) The 

usual TBSV symptoms of brown papery leaves and collapsed leaves on the plant were missing.  The field had recently 

been thinned. Lettuce plant samples were collected and sent to Steve Koike for plant disease diagnosis. These samples 

also came out negative for TBSV/LNSV.  A look at the root system of the stunted plant showed damage to the main 

taproot similar to that observed in the first field. (Figure 6 shows a comparison of damaged and healthy taproots)  When 

the taproots were split down the middle, dead, brown tissue could be seen around the end of the damaged taproot. (Figure 

7). The dead tissue had formed corky tissue (suberization) confined to the area of the damaged taproot. The damage on the 

taproots was 2 inches below the soil line. 

 

Steve Koike and Bill Wintermantel, USDA ARS Plant Pathologist confirmed that these two romaine problems were not 

disease related and that the cause could be abiotic (nonliving) agents.  When the field is planted a pre-plant fertilizer is 

applied.  It is normal to apply 30-40 gallons per acre of 3-35-0 two inches below the seed line and two inches to the 

furrow side.  After thinning a side dress application is applied about 2 inches from the root and about 3 inches deep. 

Depending on weather the grower often makes the choice of which fertilizer to use as a side dress, the common choices 

are UAN32 if it is warm or AN20 if it is cool. A few weeks later a second side dress application can also be applied. 

During the growing season furrow irrigations are applied to move the side dressed fertilizer to the growing plants. 

  

Ammonia Injury. The ammonia in the fertilizer has the potential to become concentrated and come into contact with the 

roots. Ammonia toxicity injury can occur when fertilizers break down to form free ammonia in amounts toxic to lettuce. 

The problem occurs as the moisture in the field dries down. Keith Mayberry,  

 

Emeritus Farm Advisor Imperial County, has observed ammonia toxicity in the following crops in order of high to lower 

susceptibility: lettuce, onion and carrot. Ammonia toxicity is rarely observed in Cole crops. 

 

In our two fields, every stunted plant was associated with damage to the root system. The browning discoloration in the 

roots seen in Figure 7 was similar to the symptoms of ammonia injury described by Grogan and Zink in 1956. Grogan and  
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Zink isolated several bacterial organisms from the discolored tissue. They tried inoculating healthy plants with these 

bacteria and were surprised to find no root damage and concluded these organisms in the affected tissue were secondary 

invaders. AN 20 contains 10% ammonium N, UAN 32 contains 7.8% ammonium N. (Table 5, Western Fertilizer 

Handbook Second Horticultural Edition page 114.)        

 

On the positive note regarding TBSV there are resistant cultivars and growers should consult with their seed company 

representative to plant those cultivars in fields with a history of TBSV and LNSV. 

References: 

UCIPM online description of ammonia injury on lettuce: 

http://www.ipm.ucdavis.edu/PMG/GARDEN/VEGES/ENVIRON/ammonia.html 

R. G. Grogan, F.W. Zink, Fertilizer Injury to Lettuce, California Agriculture December 1956. 

Thanks to Keith Mayberry, Emeritus Farm Advisor Imperial County, Richard Smith, Steve Koike Farm Advisors in 

Monterey and William M. Wintermantel, USDA-ARS-PWA Salinas. 

 
Figure 1: Field with yellowing stunted romaine lettuce plants. 

 
 

 

 

 

 

Figure 2: Lower leaf yellowing and stunted plants next to healthy plants. 

                                                              
 

http://www.ipm.ucdavis.edu/PMG/GARDEN/VEGES/ENVIRON/ammonia.html
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Figure 3: Lower older leaf yellowing and damaged taproot. 

 
 

Figure 4: Taproot cut in half, brown dead tissue in damage taproot. 

                                                                   
 
Figure 5: Another romaine lettuce field showing symptoms similar to TBSVLNSV. 
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Figure 6: Healthy plant and affected plant taproot comparison.  

 
 
 
 

Figure 7: Affect plant Taproot cut in half showing dead brown tissue next to damaged tip.  
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Automation of Surface Irrigation Workshop 
 

 

 

When:   Friday, March 30, 2012 (8:30 AM to 12 PM) 

Where:   University of California Desert Research & Extension Center 

   1004 E. Holton Rd., Holtville, CA 

 

 

Tentative Agenda 

 

8:30 AM               Introductory remarks 

8:40 AM               Irrigation Practices in California and the Imperial Valley 

9:00 AM               Imperial Irrigation District Water Distribution System  

9:20 AM               Water Conservation Practices in the Yuma Service Area  

9:40 AM               Automation of Irrigation Canals  

10:00 AM             Automation of Surface Irrigation Systems in Australia 

10:45 AM             Demonstration of on-farm automation prototypes at UCDREC  

Noon                     Adjourn  

 

 

For additional information, contact Khaled Bali, kmbali@ucdavius.edu or 760-352-9474 

mailto:kmbali@ucdavius.edu
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       COACHELLA VALLEY FARMERS EDUCATIONAL MEETING 

 

 

March 7, 2012 

12:00 - 1:00 

USDA Service Center  

82-901 Bliss Street, Indio 

 

 

12:00 – 12:10  “VECTOR CONTROL UPDATE” 

Victor Teran, Operations Field Supervisor, Coachella Valley               

Mosquito & Vector Control District 

 

12:10 – 12:15   “Update on USDA PROGRAMS” 

    Sam Cobb, USDA-NRCS – District Conservationist 

 

12:15 – 1:00   “PITAHAYA AS A NEW CROP: A RESEARCH UPDATE” 

Ramiro Lobo, Small Farms and Agricultural Economics Advisor, UCCE San 

Diego 

 

 

 

 Program subject to change 

 Lunch is provided courtesy of our Sponsors 

 

 

Sponsored by: 

Coachella Valley Resource Conservation District 

University of California Cooperative Extension Riverside County 

Coachella Valley Mosquito and Vector Control District 

 

 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                    Serving Riverside County Residents Since 1917                     

University of California, County of Riverside and U.S. Department of Agriculture Cooperating                                              
 

 

UNIVERSITY of CALIFORNIA 

Cooperative Extension Riverside County 
 

Agriculture & Natural Resources 
81-077 Indio Blvd., Suite H, Indio, CA  92201 

Telephone (760) 342-6437; Fax (760) 342-6490 

email: ceindio@ucdavis.edu 
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Irrigated Alfalfa Management for Mediterranean and Desert Zones (UC ANR 
publication 3512) 

This 372 page book on alfalfa production in California was written by University of 
California Extension specialists, farm advisors, and faculty. The publication is intended 
for growers, pest control advisors, and allied industry. This book is available from our 
office and the cost is $65 plus tax. The book contains color photographs of disease 
symptoms and insect pests, including a diagnostic key. The 24 chapters cover alfalfa 
production from start to finish, from selecting varieties through harvest to marketing 
and economics. There are chapters on organic alfalfa, grazing, irrigation, manure 
application, and many other topics. Electronic version of the book is available at the 
UC alfalfa website: alfalfa.ucdavis.edu/IrrigatedAlfalfa/. 

 

 

http://alfalfa.ucdavis.edu/IrrigatedAlfalfa/
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2012 GUIDELINES TO PRODUCTION COSTS AND PRACTICES-IMPERIAL COUNTY - FIELD CROPS 

 

 

Khaled M. Bali 

 

The new 2012 Guidelines to Production Costs and Practices in Imperial County- Field Crops will be available from the 

Cooperative Extension office on Monday March 12, 2012. The information presented in the field crops guidelines allows 

one to get a "ballpark" idea of field crop production costs and practices in the Imperial County.  Most of the information 

was collected through verbal communications via office visits and personal phone calls.  The information does not reflect 

the exact values or practices of any one grower, but are rather an average of countywide prevailing costs and practices.  

Exact costs incurred by individual growers depend upon many variables such as weather, land rent, seed, choice of 

agrichemicals, location, time of planting, etc.  No exact comparison with individual grower practices is possible or 

intended.  The budgets do reflect, however, the prevailing industry trends within the region. 

 

Since all of the inputs used to figure production costs are impossible to document in a single page, we have included extra 

expense in man-hours or overhead to account for such items as pipe setting, motor grader, water truck, shovel work, bird 

and rodent control, etc.  Whenever possible we have given the costs of these operations per hour listed on the cultural 

operations page.  Some custom operators have indicated that they are instituting a “fuel surcharge” to reflect “spikes” in 

fuel cost. 

 

Not included in these production costs are expenses resulting from management fees, loans, providing supervision, or 

return on investments.  The crop budgets also do not contain expenses encumbered for road and ditch maintenance, and 

perimeter weed control.  Presented within are examples of crop budget for major field crops in the Valley. Crop budgets 

can be determine by substituting costs relevant to each individual farm enterprise using the prevailing rates tables. Sample 

Excel sheets for all major field crops are included in the document. The user needs to input production data appropriate to 

their individual operations to estimate production costs.  

  

This circular (104-F) is available on compact disc or USB thumb drive. The text files are in Microsoft Word format. The 

spreadsheet files (i.e., production costs tables) are in Excel format.  One advantage of having electronic versions of the 

crop production files is that they may be loaded into a spreadsheet program and the values altered to fit your needs.  You 

can build a spreadsheet for your individual crop inputs while retaining the formulas for instantaneous recalculation of the 

whole page. For example, how would overall costs be affected if land rent were $50 per acre less, or if you chose a less 

expensive variety?  The answer is right at your fingertips!  You can see your cost projection instantly at any given price 

and yield level, plus a break-even price. 

 

The cost of the CD, USB thumb drive, or electronic version of Guidelines to production costs and practices for Imperial 

County Field Crops circular (104-F) is $25. This includes the hard copy of the Guidelines, one of the above electronic 

choices, and shipping costs. 
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CIMIS REPORT AND UC DROUGHT  

MANAGEMENT PUBLICATIONS 
 

 
Khaled Bali and Sharon Sparks* 
 

California Irrigation Management Information System (CIMIS) is a statewide network operated by California Department 

of Water Resources.  Estimates of the daily reference evapotranspiration (ETo) for the period of March 1 to May 31 for 

three locations in the Imperial County are presented in Table 1.  ET of a particular crop can be estimated by multiplying 

ETo by crop coefficients.  For more information about ET and crop coefficients, contact the UC Imperial County 

Cooperative Extension Office (760-352-9474) or the IID, Ag Water Science Unit (760-339-9082). Please feel free to call 

us if you need additional weather information, or check the latest weather data on the worldwide web (visit 

http://tmdl.ucdavis.edu and click on the CIMIS link). 

 

 

 

Table 1. Estimates of daily Evapotranspiration (ETo) in inches per day 

 
Station 

 
March 

 
April 

 
May 

 
1-15 

 
15-31 

 
1-15 

 
16-30 

 
1-15 

 
16-31 

 
Calipatria 

 
0.18 

 
0.22 

 
0.26 

 
0.29 

 
0.32 

 
0.36 

 
El Centro (Seeley) 

 
0.16 

 
0.20 

 
0.24 

 
0.28 

 
0.31 

 
0.34 

 
Holtville (Meloland) 

 
0.17 

 
0.21 

 
0.25 

 
0.28 

 
0.32 

 
0.35 

* Ag Water Science Unit, Imperial Irrigation District. 

 

 

 
 

Link to UC Drought Management Publications 

 

http://ucmanagedrought.ucdavis.edu/ 

 

 

 

 

 

http://tmdl.ucdavis.edu/
http://ucmanagedrought.ucdavis.edu/

