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2011 GUIDELINES TO PRODUCTION  
COSTS AND PRACTICES-IMPERIAL  
COUNTY-FIELD CROPS 
 
Khaled M. Bali 
 

The new 2011 Guidelines to Production Costs and Practices in Imperial County- Field Crops is now available from the 
Cooperative Extension office. 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 
three crop budgets for alfalfa (flat, bed, seed). All others crop budgets can be determine by 
substituting costs relevant to each individual farm enterprise using the prevailing rates tables. 
Sample Excel sheets for each of the remaining 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. Please note that these are files and not the programs to 
run them. 

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 Guide, one of the above electronic choices, 
and shipping costs. 
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Powdery Mildew of Spring Crops 
 
Donna Henderson 
 
 

 

As the weather starts to warm up, crops may start to become affected by powdery mildew, with recent reports 

on carrots and lettuce. Powdery mildew on lettuce is caused by the fungal pathogen Golovinomyces 

cichoracearum. Lettuce growers will start to notice powdery white patches on leaves when temperatures warm 

up to a range between 65 to 77 °F, and humidity is at or above 80%. In the desert, crops can experience this 

relative humidity in the humid microclimate created by the densely planted lettuce crop. Mike Matheron has 

reported success in preventative control of powdery mildew on lettuce using the following fungicides:  

Microthiol Disperss (wettable sulfur), Procure (triflumizole), Quintec (quinoxyfen), and Rally (myclobutanil).  

Adequate disease control can be achieved if applications of the fungicides are applied at the first sign of the 

disease on the older leaves.  Carrot powdery mildew has also been reported, and is caused by the fungal 

pathogen Erysiphe polygoni. This powdery mildew pathogen thrives at optimal temperatures between 55° and 

90°F, and high relative humidity between evening and morning hours. Symptoms include white powdery fungal 

growth on both sides of the leaves. However, treatment is not recommended unless the carrot crop was infected 

early in the season. Late season infections do not warrant a treatment, and should not significantly affect carrot 

yield. 
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Salinity, Salt Removal by Crops, and Leaching 

Khaled M. Bali 

 

 

Salinity is a major problem in arid and semi-arid regions of the world where crop evapotranspiration exceeds 

precipitation. Salts are naturally present in the soil system. However, in most cases, irrigation water adds significant 

amount of salt to the soil profile. Colorado River water contains about 1 ton of salt per ac-ft (1 ac-ft is approximately 

326,000 gallons). The contribution of commercial fertilizers and soil amendments to soil salinity is often insignificant 

compared to the amount of salt present in the irrigation water. The contribution of fertilizers to salinity and specific ion 

toxicity is often limited to the soil surface and localized areas of the field. 

Leaching is the only effective method to remove excess salt from the soil profile. Additional water must be added to 

maintain salt balance within the root system. Salt removal by most crops is not sufficient to maintain salt balance in the 

soil profile. Under arid or semi-arid conditions where salinity buildup is a problem, the amount of salt removed by most 

crops doesn't exceed 3 to 4% of the dry weight of the crop. Therefore, the amount of salt removed by the crop is negligible 

compare to the amount added by the irrigation water. If we consider alfalfa hay for example, the amount of salt removed 

by the hay is about 3% of the dry weight of the hay. Therefore, the amount of salt removed from a typical hay field in the 

Imperial Valley may not exceed 0.25 tons of salt per acre. This represents only less than 4% of the amount of salt added 

by the irrigation water. The average amount of applied water in the Imperial Valley is about 6 ac-ft/ac per year. The 

amount of salt added to the soil by irrigation water is about 6-7 tons per acre per year. The amount of salt removed by a 

given crop is insignificant compared to the amount of salt added by irrigating the crop. 

Salt added by fertilizers and salt removed by crops are often ignored when leaching requirements (amount of water 

needed for removing excess salts from the soil profile) are calculated. High levels of salinity in the upper portion of the 

soil profile have major influence on crop yield. The amount of water needed to maintain productivity depends on the 

salinity of the irrigation water, soil type, ground water level, crop tolerance to salinity, and irrigation management. About 

10-15% of the irrigation water in the Imperial Valley is needed to maintain salt balance to sustain productivity. The 

amount of additional water needed for leaching is about 1 ac-ft/ac per year. This amount varies from field to field and is 

mainly affected by the amount of irrigation water, soil type, sensitivity of crop to salinity and other factors.  
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New Insecticide Evaluated for  

Worm Pest Control in Alfalfa 

 
Eric T. Natwick and Martin Lopez 

An insecticide efficacy trial was conducted at the UC Desert Research and Extension Center on a stand of CUF-101 

alfalfa. The objective of the study was to evaluate the efficacy of the new insecticidal compounds used against larvae of 

lepidopterous pests (Beet armyworm (BAW), Spodoptera exigua (Hübner), Alfalfa caterpillar (AC) Colias eurytheme 

Boisduval, and Alfalfa webworm (AWW) Loxostege cereralis (Zeller) on alfalfa grown for hay production under desert 

growing conditions. We also looked at the effect of the insecticidal compounds on Empoasca spp. Leafhopper and 

threecornered alfalfa hopper, Spissistilus festinus. The experimental design was RCB using four replicates with eight 

insecticide treatments and an untreated check. Plots were 24 ft wide by 50 ft long. Formulations and rates for each 

compound are provided and test materials were applied on 18 Aug 2010 at the specified rate equivalencies listed in the 

tables. Broadcast applications were delivered through 17 TJ-60 11003VS nozzles using a Lee Spider Spray Trac operated 

at 20 psi delivering 32 gpa. A non-ionic surfactant was applied at 0.1% v/v with all treatments.  Pretreatment (PT) 

evaluations of insect populations in each plot were conducted on 17 Aug or 1 day pre-treatment (DPT). Post treatment 

evaluations were made on 20 Aug, 25 Aug, 1 Sep, and 8 Sep or 2 days after treatment (DAT), 7 DAT, 14 DAT, and 21 

DAT.  During each evaluation, ten sweeps per plot were collected with a standard 15-inch diameter sweep net.  Sweep 

samples were bagged, labeled, and frozen for later counting of BAW, AC, and AWW larvae, Empoasca sp. leafhoppers 

(LH), and threecornered alfalfa hopper adults (3CAH) (Tables 1 - 5). Treatment means were analyzed using 2-way 

ANOVA and means separated by a protected LSD (P=0.05).   

 

Pretreatment numbers of beet armyworm larvae were similar (P=0.05) among treatments (Table 1). Beet armyworm 

means for all insecticide treatments were significantly lower (P=0.05) than the untreated check 2 DAT and 7 DAT. There 

were no differences among the treatments for BAW means 14 DAT.  All insecticide treatments except Warrior II had 

BAW means that were significantly lower than the untreated check 21 DAT. Beet armyworm post treatments averages for 

all treatments were lower than the check. 

 

Pretreatment numbers of alfalfa caterpillar were similar (P=0.05) among treatments (Table 2). Alfalfa caterpillar means 

were significantly lower in all insecticide treatments compared to the untreated control 2 DAT and 7 DAT. Voliam Xpress 

at 7 oz and 9 oz per acre, Intrepid, Belt at 2 oz per acre and Belt at 4 oz per acre all had means for AC that were 

significantly lower than the mean for the untreated check 14 DAT. None of the insecticide treatments had means for AC 

that were significantly lower than the mean for the untreated check 21 DAT. All insecticide treatments had post treatment 

averages for AC that were significantly lower than the check. 

 

Pretreatment numbers of alfalfa web worm were similar (P=0.05) among treatments (Table 3). None of the insecticide 

treatments had AWW means that were different from the check 2 DAT, 7 DAT and 21 DAT. All insecticide treatments 

had means for AWW that were significantly lower than the check 14 DAT. All insecticide treatments had significantly 
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fewer alfalfa webworms than the check 14 DAT. There were no significant differences among the treatments for the 

AWW post treatment averages. 

 

Pretreatment numbers of Empoasca sp. leafhoppers (LH) were similar (P=0.05) among treatments (Table 4). None of the 

insecticide treatments had LH means that were different from the check 2 DAT, 7 DAT and 21 DAT. All insecticide 

treatments except Intrepid had significantly fewer alfalfa LH than the check 14 DAT. There were no significant 

differences among the treatments for the LH post treatment averages. 

 

Pretreatment numbers of threcornered alfalfa hopper  (3CAH) were similar (P=0.05) among treatments (Table 5). Only 

the insecticide treatment Warrior II had significantly fewer 3CAH than the check 2 DAT. None of the insecticide 

treatments had 3CAH means that were different from the check 7 DAT and 21 DAT. Only Belt at 2 oz per acre and 4 oz 

per acre had fewer 3CAH than the check 14 DAT. There were no significant differences among the treatments for the LH 

post treatment averages. 

 

 
 
Table 1. Means  of Beet Armyworms per Ten Sweeps in Alfalfa, Holtville, CA, 2010. 

Treatment oz/acre 1 DPT 2 DAT 7 DAT 14 DAT 21 DATy PTAz 

Check --------- 1.25 3.75 a 11.75 a 2.75 12.25 a 7.63 a 

Voliam Xpress 1.25 ZC 5.0 3.75 0.75 bc 0.50 b 0.00 5.75 ab 1.75 cd 

Voliam Xpress 1.25 ZC 7.0 1.50 0.25 bc 0.25 b 0.50 4.00 bc 1.25 cd 

Voliam Xpress 1.25 ZC 9.0 1.25 0.00 c 0.50 b 0.50 5.50 bc 1.63 cd 

Warrior II 2.09 CS 1.92 0.50 0.75 bc 2.75 b 2.50 9.75 ab 3.94 b 

Intrepid 8.0 1.50 1.25 b 3.25 b 1.00 4.00 bc 2.38 bc 

Belt 480 SC 2.0 0.50 0.25 bc 0.00 b 0.25 1.50 c 0.50 d 

Belt 480 SC 3.0 0.75 0.25 bc 0.00 b 0.25 3.75 bc 1.06 cd 

Belt 480 SC 4.0 1.00 0.00 c 0.00 b 0.50 1.75 bc 0.56 cd 
 
Mean separations within columns by LSD0.05. 
x Not labeled for this use. 
y Log transformed data used for analysis, but actual means reported. 
z Post treatment Average. 
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Table 2. Mean Numbers of Alfalfa Caterpillar per Twenty Sweeps in Alfalfa, Holtville, CA, 2010  

Treatment oz/acre 1 DPT 2 DAT 7 DAT 14 DATy 21 DAT PTAyz 

Check --------- 19.75 10.50 a 7.75 a 1.75 a 4.75 6.19 a 

Voliam Xpress 1.25 ZC 5.0 14.75 1.50 bc 0.50 c 1.00 ab 4.75 1.94 bc 

Voliam Xpress 1.25 ZC 7.0 14.75 1.75 b 0.00 c 0.00 c 2.50 1.06 cd 

Voliam Xpress 1.25 ZC 9.0 17.75 0.50 bc 0.75 c 0.25 bc 5.75 1.81 bcd 

Warrior II 2.09 CS 1.92 13.25 0.50 bc 4.00 b 0.75 abc 7.50 3.19 b 

Intrepid 8.0 19.00 0.25 bc 0.50 c 0.25 bc 5.50 1.63 bcd 

Belt 480 SC 2.0 12.75 0.00 c 0.00 c 0.00 c 3.00 0.75 d 

Belt 480 SC 3.0 24.00 0.50 bc 0.50 c 1.00 ab 1.00 0.75 cd 

Belt 480 SC 4.0 20.00 0.25 bc 0.00 c 0.25 bc 2.75 0.81 cd 
 
Mean within columns followed by the same letter are not significantly different; LSD, P=0.05.  
x Not labeled for this use. 
y Log transformed data used for analysis, but actual means reported. 
z Post treatment Average. 
 
 
 
 
Table 3. Mean Numbers of Alfalfa Webworms per Twenty Sweeps in Alfalfa, Holtville, CA, 2010  

Treatment oz/acre 1 DPT 2 DATy 7 DATy 14 DAT 21 DAT PTAyz 

Check --------- 0.75 0.75 b 2.25 a 0.25 0.25 0.88 b 

Voliam Xpress 1.25 ZC 5.0 0.50 0.00 b 0.00 b 0.25 0.25 0.13 b 

Voliam Xpress 1.25 ZC 7.0 0.50 0.00 b 0.00 b 0.00 0.00 0.00 b 

Voliam Xpress 1.25 ZC 9.0 0.25 0.25 b 0.00 b 0.00 0.00 0.06 b 

Warrior II 2.09 CS 1.92 0.75 20.50 a 1.50 a 0.50 1.25 5.94 a 

Intrepid 8.0 0.75 0.25 b 0.25 b 0.50 0.00 0.25 b 

Belt 480 SC 2.0 0.25 0.50 b 0.00 b 0.00 0.00 0.13 b 

Belt 480 SC 3.0 1.00 0.25 b 0.00 b 0.00 0.25 0.13 b 

Belt 480 SC 4.0 0.00 0.00 b 0.00 b 0.00 0.50 0.13 b 
 
Mean within columns followed by the same letter are not significantly different; LSD, P=0.05.  
x Not labeled for this use.  
y Log transformed data used for analysis, but actual means reported.  
z Post treatment Average. 
 
 
 
 
 
Table 4. Numbers of Empoasca sp. Leaf hoppers per Twenty Sweeps in Alfalfa, Holtville, CA, 2010 
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Treatment oz/acre 1 DPT 2 DAT 7 DAT 14 DAT 21 DAT PTAz 

Check --------- 325.75 47.75 2.50 21.50 a 2.75 18.63 

Voliam Xpress 1.25 ZC 5.0 241.50 29.75 0.75 12.25 bc 1.25 11.00 

Voliam Xpress 1.25 ZC 7.0 265.25 16.50 0.50 8.00 c 1.50 6.63 

Voliam Xpress 1.25 ZC 9.0 245.00 13.75 2.50 10.50 bc 1.25 7.00 

Warrior II 2.09 CS 1.92 277.50 16.50 1.25 12.00 bc 0.75 7.63 

Intrepid 8.0 256.00 24.50 4.00 16.25 ab 1.75 11.63 

Belt 480 SC 2.0 305.50 39.50 2.25 12.25 bc 0.50 13.63 

Belt 480 SC 3.0 333.50 40.75 3.25 10.75 bc 1.75 14.13 

Belt 480 SC 4.0 278.75 40.75 0.75 12.75 bc 2.00 14.06 
 
Mean within columns followed by the same letter are not significantly different; LSD, P=0.05.  
x Not labeled for this use.  
z Post treatment Average.  
 
 
 
 
Table 5. Numbers of 3-Cornered Alfalfa Hoppers per Twenty Sweeps in Alfalfa, Holtville, CA, 2010 

Treatment oz/acre 1 DPT 2 DAT 7 DATy 14 DATy 21 DAT PTAyz 

Check --------- 4.50 3.75 ab 7.00 6.25 ab 4.25 5.31 

Voliam Xpress 1.25 ZC 5.0 3.00 3.00 ab 6.50 9.00 a 6.75 6.31 

Voliam Xpress 1.25 ZC 7.0 5.50 1.50 bc 3.00 5.50 bc 5.25 3.81 

Voliam Xpress 1.25 ZC 9.0 6.00 1.00 bc 4.75 3.50 bc 7.50 4.19 

Warrior II 2.09 CS 1.92 6.25 0.00 c 3.25 4.00 bc 5.00 3.06 

Intrepid 8.0 5.75 2.00 bc 2.25 4.50 bc 4.50 3.31 

Belt 480 SC x 2.0 6.75 3.00 ab 3.50 3.00 c 6.50 4.00 

Belt 480 SC x 3.0 9.50 1.50 bc 6.00 3.50 bc 6.50 4.38 

Belt 480 SC x 4.0 6.25 5.25 a 8.00 3.25 c 2.00 4.63 
 
Mean within columns followed by the same letter are not significantly different; LSD, P=0.05. 
x Not labeled for this use.  
y Log transformed data used for analysis, but actual means reported.  
z Post treatment Average.  
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CIMIS REPORT AND UC DROUGHT   

MANAGEMENT PUBLICATIONS 

 
Khaled Bali and Steve Burch* 
 
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 April 1 to June 30 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 (352-9474) or the IID, Ag. Water Science Unit (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 

 
April 

 
May 

 
June 

 
1-15 

 
15-30 

 
1-15 

 
16-31 

 
1-15 

 
16-30 

 
Calipatria 

 
0.26 

 
0.29 

 
0.32 

 
0.36 

 
0.39 

 
0.40 

 
El Centro (Seeley) 

 
0.24 

 
0.28 

 
0.31 

 
0.34 

 
0.36 

 
0.38 

 
Holtville (Meloland) 

 
0.25 

 
0.28 

 
0.32 

 
0.35 

 
0.38 

 
0.39 

 
* 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/
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