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Summer 2009 

 

Juan N. Guerrero 
 

In a very short time from now, the extreme hot temperatures of summer will return. We should 

prepare now for the coming summer and make sure that our livestock facilities are in proper 

working order. To withstand desert summertime temperatures, several livestock pen 

modifications are necessary. During the summer, all livestock have three requirements (besides 

feed): (1) shade, (2) clean and abundant water, and (3) dust-free conditions.  

Perhaps most important of all, livestock require shade to endure the desert summer. Cattle and 

horses require about 120 to 150 ft
2
 per head of total pen space and about 35 to 40 ft

2
 per head of 

shade space in the pen. Within a livestock pen, shades should be oriented in a north/south 

alignment in order to take advantage of the moving shade throughout the day. Shades should be 

offset about ⅔ towards the west so that livestock have advantage of the shade during a maximum 

number of hours during the hot afternoon. The north/south alignment of the shade will permit the 

shaded area of pen to move across the pen throughout the day and will prevent any one area of 

the pen from becoming overly muddy with urine. Shades should be at least 12 ft high.  

The actual shade need not be made of expensive corrugated metal. Cheaper materials such as 

arrow-weed or palm fronds have been used quite successfully. Semi-transparent shade cloth on 

the western side of the pen is also very helpful.    

Care must be taken that livestock water not be fouled with algae. Cattle may drink more than 25 

gallons per day during hot summer days. Livestock drinkers should be placed under shade or the 

water may become very hot and limit water consumption. It is important that livestock pens not 

be overly dusty during the summer. Dust from livestock pens is not only an environmental hazard 

for humans but is also unhealthy for livestock. Dust particles may be aspired by livestock and 

may cause life-threatening pneumonias. To avoid dusty livestock pens, the pens should be 

sprinkled with water to settle the dust. The cattle themselves need not be sprinkled for cooling 

purposes, only the pen surface.  
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Preparing for Harvest: Late-season Onion Bulb Diseases 

 

Donna R. Henderson 

 
In April and May, onion producers will begin to look forward to harvesting their crops prior to the summer. There are 

several diseases of onion bulbs that may occur this time of year, each having different management options. Post-harvest 

bulb diseases may often be a result of unnoticed field infections that have continued to develop after onions are moved 

into storage. Late season diseases that may be encountered include Slippery skin, Botrytis bulb and neck rot, Black mold, 

and Blue mold. Optimal conditions favoring development of these diseases and management considerations will be 

discussed. 

 

Onion slippery skin is a bacterial disease, caused by Burkholderia gladioli pv. 

allicola (Syn. Pseudomonas gladioli pv. allicola). Foliar symptoms often appear 

as a soft neck and one or two wilted leaves in the center of the leaf cluster. These 

leaves will turn pale-yellow, and die back from the tip. However, the older and 

younger leaves maintain a healthy green appearance. The most definitive 

symptoms of the bacterial infection are more obvious after cutting open the bulb.  

The inner scales will appear watery or cooked, eventually leading to browning of the inner scales. The disease spreads in a 

longitudinal direction from top to base of each scale, and then out to nearby scales, rather than across the scales as the 

disease progresses.  The outer scales will eventually dry out.  Squeezing the onion bulb will cause the rotten interior to 

‘slip out’- hence the name slippery skin. 

 

The bacterium requires moist conditions for disease development. Rainfall, overhead sprinklers, or water splashing favor 

disease. The bacterium is splashed from the soil environment up onto the neck where it enters through wounds and begins 

to grow. Optimum air temperatures for bacterial growth are within 41°F  (5 °C) to 105°F (40.5 °C) .  As the plant matures, 

the plant becomes more susceptible to the disease. At temperatures of 86 °F (30 °C) , the bulb can decay completely 

within ten days. In storage, the cool temperature can delay decay for up to three weeks (UC-IPM).  

Control: Onions should be harvested when they reach full maturity, and should be properly dried prior to moving into 

storage. Avoiding overhead sprinkler irrigation of mature plants may prevent spread of the disease. It is prudent to avoid 

bruising and injuring bulbs, and maintaining cool temperatures during transit to storage. 

 

Botrytis bulb and neck rot, is a fungal disease caused by Botrytis alli. The 

symptoms of the disease appear as a soft brown water-soaked area on the onion neck 

that will eventually move into the bulb. The bulb will exhibit water-soaked, and 

opaque scales that may develop grey spores between scales if humidity is high. 
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Eventually, the scales will turn dry and necrotic. Infection may occur when the weather is cool (50°F [10 °C] to 75°F 

[23.8 °C]) and wet.  

 Control: Avoid damage to bulbs throughout the growing season. Harvest mature onions with dried necks and bulbs. 

Before putting the bulbs into storage, make sure that the onion bulbs are adequately dried. Avoid heavy or late 

applications of nitrogen fertilizer. Avoid irrigating late in the season, so that the onions are dried prior to harvest. Storage 

temperature should be at 41°F  (5°C) or below with low relative humidity and good air circulation.  

 

 

Black mold, caused by the fungus Aspergillus niger is a soilborne pathogen that 

invades the bulb of injured onions. Evidence of the fungus can first be seen on 

the top or sides of the bulb as a black growth under the outer layer of scales. The 

fungus develops well under warm and dry conditions. Once the fungus has 

invaded the onion, it may allow the entrance of secondary soft rot pathogens. The 

fungus survives on plant debris in the field. 

Control: Currently, there are no available chemical control options for Black mold. However, research has indicated that 

a good foliar fungicide control program throughout the season will reduce the incidence of the disease (UC-IPM). 

Maintaining storage and transit temperatures between 55°F (12.7°C) to 33°F (0.5°C) may help suppress black mold 

development. 

 

Blue mold rot, is a fungal disease caused by Penicillium spp. Penicillium is a 

common soil fungus, that survives on dead or dying plant debris. The fungus 

invades the onion bulb through wounds on the bulb or uncured neck tissue. Once 

the fungus has invaded the bulb it grows profusely, and may sporulate on the 

surface of the wound, appearing as a blue-green furry coating. Optimum 

temperatures for fungal growth are between 70°F (21.1 °C) to 77°F (25°C), with 

high relative humidity. 

Control:  Avoid insect or mechanical damage to the bulb, as this pathogen gains entry through open wounds. Make sure 

to properly dry  the onions prior to storage. Store the bulbs at 41°F (5 °C) or less with low relative humidity (UC-IPM). 

 

 

Images courtesy of  http://ipmimages.org 
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EFFICACY OF INSECTICIDES FOR  

WORM PEST CONTROL IN ALFALFA, 2008 

 

Eric T. Natwick 

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 and older 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. The experimental design was randomized complete block (RCB) using four replicates 

with eight insecticide treatments and an untreated check. Plots were 25 ft wide by 50 ft long. Formulations and rates for 

each compound are provided and test materials were applied on 5 Aug 2008 at the specified rate equivalencies listed in 

the tables. Broadcast applications were delivered through 12 TJ-60 11003VS nozzles using a Lee Spider Spray Trac 

operated at 40 psi delivering 38 gpa. An adjuvant, Penetrator Plus (Helena Chemical Co.), was applied at 0.1% v/v with 

all treatments.  Pretreatment (PT) evaluations of insect populations in each plot were conducted on 5 August. Post 

treatment evaluations were made on 8, 12, 19 & 26 August or 3, 7, 14 and 21 days after treatment (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 (Tables 1 - 3). Treatment means were analyzed 

using 2-way ANOVA and means were separated by a protected LSD test (P=0.05).   

 

Pretreatment numbers of BAW larvae were similar (P=0.05) among treatments (Table 1). BAW means for all insecticide 

treatments were significantly lower (P=0.05) than the untreated check 3 and 7 DAT. All insecticide treatments, except 

Intrepid (6 fl oz) and Baythroid, had significantly lower beet armyworm means than the untreated check 14 DAT, and 

only the three rates of Belt 480 SC had means significantly lower than the untreated check 21 DAT. Beet armyworm post 

treatments averages for all treatments but Baythroid were lower than the untreated check. 

 

Alfalfa caterpillar means were significantly lower (P=0.05) in all insecticide treatments compared to the untreated check 3 

DAT and 7 DAT (Table 2). All insecticide treatments, except Intrepid (6 fl oz), had significantly lower alfalfa caterpillar 

means than the untreated check 14 DAT. None of the insecticide treatments had means for alfalfa caterpillar that were 

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

for alfalfa caterpillar that were significantly lower than the check. 

 

None of the insecticide treatments had alfalfa webworm means that were significantly lower (P=0.05) than the untreated 

check until 7 DAT when all but Lorsban Advanced were lower than the check (Table 3). All insecticide treatments for 

AWW means were significantly lower than the untreated check 14 DAT. None of the insecticide treatments had means 

that were significantly lower than the mean for the untreated check 21 DAT, but all insecticide treatments had post 

treatment averages that were significantly lower than the check. 
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Belt 480 SC provided superior AWW pest control, but is not currently registered for this use. Baythroid did not perform 

well against BAW. 

 

 

 

Table 1.  

 

 Beet Army Worm per ten sweeps in alfalfa 

Treatment Rate/acre PT
x
 3DAT

y
 7DAT 14DAT 21DAT PTA

 z
 

Check --------- 1.05 0.85 a 1.20 a 5.25 a 4.63 ab 2.98 a 

Steward 6.7 0.60 0.00 c 0.01 c 3.10 bc 4.55 ab 1.94 b 

Lorsban Advanced 32.0 1.05 0.05 c 0.08 c 3.00 bc 3.30 bcde 1.61 b 

Intrepid 6.0 1.35 0.03 c 0.18 c 3.98 ab 3.98 abcd 2.04 b 

Intrepid 7.0 0.45 0.05 c 0.05 c 2.43 bcd 4.13 abc 1.66 b 

Baythroid XL 2.8 0.45 0.50 b 0.88 b 5.33 a 5.33 a 3.01 a 

Belt 480 SC 1.0 0.60 0.00 c 0.13 c 1.38 cd 2.28 cde 0.94 c 

Belt 480 SC 2.0 0.65 0.00 c 0.00 c 0.78 d 2.13 de 0.73 c 

Belt 480 SC 3.0 0.85 0.03 c 0.05 c 0.55 d 1.43 e 0.51 c 

 
x
 Days Pre-treatment. 

y 
Days after treatment.  

z
 Post treatment average. 

Means within columns followed by the same letter are not significantly different, ANOVA; LSD (P<0.05). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Beet Army Worm 

Alfalfa Caterpillar 
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Table 2.  

 

 Alfalfa Caterpillar per ten sweeps in alfalfa 

Treatment Rate/acre PT
x
 3DAT

y
 7DAT 14DAT 21DAT PTA

 z
 

Check --------- 7.75 0.95 a 0.25 a 0.75 a 0.28 ab 0.56 a 

Steward 6.7 6.70 0.03 c 0.00 b 0.33 b 0.20 ab 0.14 cd 

Lorsban 

Advanced 

32.0 6.90 0.10 bc 0.00 b 0.25 b 0.43 a 0.19 bc 

Intrepid 6.0 6.40 0.13 bc 0.00 b 0.40 ab 0.23 ab 0.19 bc 

Intrepid 7.0 6.55 0.13 bc 0.00 b 0.10 b 0.10 b 0.08 de 

Baythroid XL 2.8 6.85 0.38 b 0.03 b 0.23 b 0.43 a 0.26 b 

Belt 480 SC 1.0 6.15 0.00 c 0.00 b 0.15 b 0.05 b 0.05 e 

Belt 480 SC 2.0 7.85 0.00 c 0.00 b 0.10 b 0.18 b 0.09 de 

Belt 480 SC 3.0 7.15 0.10 bc 0.00 b 0.13 b 0.08 b 0.08 de 
x Days Pre-treatment. 
y Days after treatment.  
z Post treatment average. 

Means within columns followed by the same letter are not significantly different, ANOVA; LSD (P<0.05). 

Table 3.  

 

 AlfalfaWebWorm per ten sweeps in alfalfa 

Treatment Rate/acre PT
x
 3DAT

y
 7DAT 14DAT 21DAT PTA

 z
 

Check --------- 0.45 0.25 0.28 a 0.33 a 0.10 0.24 a 

Steward 6.7 0.25 0.13 0.05 c 0.00 b 0.05 0.06 bc 

Lorsban 

Advanced 

32.0 0.55 0.18 0.18 ab 0.05 b 0.05 0.11 b 

Intrepid 6.0 0.35 0.08 0.05 c 0.05 b 0.10 0.07 bc 

Intrepid 7.0 0.05 0.05 0.03 c 0.05 b 0.10 0.06 bc 

Baythroid XL 2.8 0.25 0.03 0.10 bc 0.08 b 0.23 0.11 b 

Belt 480 SC 1.0 0.45 0.08 0.03 c 0.00 b 0.03 0.03 c 

Belt 480 SC 2.0 0.30 0.05 0.00 c 0.03 b 0.03 0.03 c 

Belt 480 SC 3.0 0.25 0.08 0.03 c 0.00 b 0.05 0.04 bc 
x Days Pre-treatment. 
y Days after treatment.  
z Post treatment average. 

Means within columns followed by the same letter are not significantly different, ANOVA; LSD (P<0.05).  
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Tips for Conducting On-Farm Research 

 

Mark A. Trent 

 
As a grower-turned-researcher this author understands the barrage of claims from industry representatives, University and 

private researchers, as well as “Snake Oil” salesman that their product, variety, cropping system, etc. will increase your 

yield, product quality, bottom line, etc. If all the claims made by the aforementioned were valid in all situations, all 

growers would be wealthy and spending their newly gained free time on some tropical island. Keith Mayberry, retired 

UCCE Farm Advisor once wrote, “There is no scientifically sound basis to say that the conclusions from a single 

experiment and a single location will be valid at other locations with a different set of conditions (different soil type, 

different microclimate, change in variety, etc.)” {AgBriefs, September 2003}. Rising input costs, risk of quality 

reduction, and missed harvest dates considerably increase the risk associated with making a wrong decision on the ranch. 

On the other hand, implementing new practices on the farm has led to a steady increase in yield and quality over the years, 

in spite of mistakes made along the way. Perhaps the best way to validate if a new practice will be effective on your ranch 

is to conduct your own research. Conducting on-farm-research is not a rocket science but it is science and requires 

planning and attention to detail. The following are some tips that may help in implementing research on your ranch.  

 

Define the Question 

A common mistake among researchers is to over complicate the research by looking at too many treatments. Simplify 

your research objective into a single researchable question that makes a comparison. On-farm research is most successful 

when comparing just two practices. For example: Is the profit from lettuce fertilized with a certain rate of nitrogen per 

acre different from that of lettuce with a lower rate of nitrogen. Now the grower can identify the type of treatment to set 

up and the data to be collected to answer the question. 

 

Variables 

A variable is anything that changes within the experiment. There are three types of variables: dependant, independent, and 

controlled. A dependent variable is what will be measured; it is what the investigator thinks will be affected during the 

experiment. In the example above, possible dependent variables include: yield, moisture content, time to harvest, and 

product quality. An independent variable is what is intentionally varied during the experiment (the treatment); it is what 

the investigator thinks will affect the dependent variable. In the example above the independent variable is the amount of 

nitrogen fertilizer. Controlled variables are the variables that are held constant. Since the investigator wants to study the 

effect of one particular independent variable, the possibility that other factors are affecting the outcome must be 

eliminated. One of the main challenges when conducting field research is making sure the controlled variables remain 

constant, allowing the researcher to be confident that the change in the dependant variable (what is being measured) is a 

result of what is being varied in the experiment (the treatment).  Since there may always be variation within a field, plot 

design can be used to ensure controlled variables remain constant.  
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Plot Design 

Randomizing and replicating is the key to controlling variables other that the ones being tested. This procedure is what 

separates a purely demonstration plot from one which can be used to make valid conclusions. When comparing two 

treatments, they can be repeated in side-by-side strips (blocks) across the field or portion of the field. To adequately 

overcome field variations, each pair of treatments should be repeated. The more times the treatments are repeated the 

more confident the researcher can be about the effects of the treatments. In field research, 4 to 5 replications are common. 

To further overcome field variations, the treatments should be randomly located within the pair. Always having treatment 

A on the left and B on the right may favor one treatment. One method of randomization is to draw the treatments out of a 

hat and assign the drawn treatment to each plot in the order drawn. Another method is to use a computerized random 

number generator. Using replicated blocks and randomization in a plot layout is called a randomized complete block 

design. The following example shows one method of plot layout for a randomized complete block design. 

 

 

Treatment A = 200 lb N, Treatment B = 150 lb N 

Field Site 

Choose a site that is as uniform as possible. Whenever possible, avoid fields that have variable soil types, uneven slopes, 

irregular boundaries, and tile lines running parallel with the rows. Longer, field-length strips are preferred to reduce 

variability in the test. Plots should be as narrow as possible but still be convenient to plant and harvest. Border rows can 

be used on each side of the plot to avoid edge effects. Be sure to flag the plot and record treatment locations on a plot 

map. 

 

Data Collection 

Plots should be monitored frequently during the growing season. Record and date your observations in a notebook for safe 

keeping. Much useful information can be gathered including- emergence, stand, weed and insect damage, soil conditions, 

and weather conditions. All crop inputs also need to be recorded. Grower-researchers need to be aware of problems that  

 

Block 1 Block 2 Block 3 Block 4 

 

Treatment 

B 

Replicate 

1 

 

Treatment  

A 

Replicate 

1 

 

Treatment  

A 

Replicate 

2 

 

Treatment  

B 

Replicate 

2 

 

Treatment  

B 

Replicate 

3 

 

Treatment  

A 

Replicate 

3 

 

Treatment  

A 

Replicate 

4 

 

Treatment  

B 

Replicate 

4 
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arise which may make the plot unusable or eliminate some strips, such as weed patches or misapplied crop inputs. The 

best designed field research is of little value if the data are not collected accurately. Data that will be analyzed should be 

expressed in quantifiable terms for example; pounds per acre, insects per sweep, percent moisture, percent disease 

severity, number of marketable fruit, etc. Qualitative data such as poor, excellent, many, few, etc. are difficult or 

impossible to analyze.   

 

Analyzing the Data 

In the past, many people have avoided data analysis because of the complicated math involved but today computers can 

take away the stress involved in making such calculations.  Statistics are used to determine if the data collected from each 

treatment is due to treatment differences or due to chance. The probability that the difference between treatments could 

occur by chance is called the P-value. In general, Ag researchers accept a P-value of 0.05 or lower. A P-value of 0.05 

indicates that the probability is only 5% that the difference between the treatments could occur by chance. The smaller the 

P-value the more confidant you can be that the difference in treatments is not due to chance. For a trial that has only 2 

treatments a P-value of 0.05 or less is all that is needed to confirm that the treatments are truly different. For a 2 treatment 

trial, Microsoft Excel can be used to perform an Analysis of Variance (ANOVA) to determine the P-value. For trials that 

include more than 2 treatments, calculation of the Least Significant Difference (LSD) is needed to determine which 

treatments are truly different. Using the above example of a randomized complete block design, grower-researchers can 

use a computer statistical program to calculate the LSD. A simple, user-friendly online program made possible by a 

combined effort from Oregon State University, Washington State University, and the University of Idaho is available at 

http://pnwsteep.wsu.edu/agstatsweb/index.html.   

 

Economic Evaluation 

Once you have determined that your treatments are significantly different then determining the economic value of the new 

input should be considered. Is the advantage given to one treatment worth the cost difference between the treatments? A 

grower could analyze his records to determine where cost differences occurred such as seed, fertilizer, pesticides, tillage, 

and management time between the treatments. The additional income benefit can then be weighed against the possible 

increased costs for that treatment. Non-tangible benefits such as improved soil quality and environmental improvement 

may also be considered. General conclusions are more safely drawn from trials repeated in more than one location and 

year. 

If you would like assistance in setting-up an on-farm trial, contact your local UCCE Vegetable Farm Advisor.    

 

 

http://pnwsteep.wsu.edu/agstatsweb/index.html
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CIMIS REPORT 

 

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 May 1 to July 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 (352-9474) or the IID, Irrigation Management 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 

 
May 

 
June 

 
July  

Station  
1-15 

 
16-31 

 
1-15 

 
16-30 

 
1-15 

 
16-31 

 
Calipatria 

 
0.32 

 
0.36 

 
0.39 

 
0.40 

 
0.39 

 
0.38 

 
El Centro (Seeley) 

 
0.31 

 
0.34 

 
0.36 

 
0.38 

 
0.38 

 
0.37 

 
Holtville (Meloland) 

 
0.32 

 
0.35 

 
0.38 

 
0.39 

 
0.39 

 
0.38 

 

* Irrigation Management Unit, Imperial Irrigation District. 

 

 

http://tmdl.ucdavis.edu/
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