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Managing Cucumber Diseases in the Field 
 

Dr. M.K. Hausbeck (517-355-4534) 
Michigan State University, Department of Plant Pathology, East Lansing, MI 

 

 

Downy Mildew.  Michigan cucumber and pickle growers have battled downy mildew, incited by 

the water mold, Pseudoperonospora cubensis, for five consecutive years.  Downy mildew is well-known 

for causing catastrophic losses in a brief period of time.  Unprotected foliage can become completely 

infected and appear to be frosted within 10 days of initial infection.  This downy mildew pathogen is 

resistant to commonly used fungicides including Ridomil Gold-based products and the strobilurin 

fungicides (i.e. Cabrio, Quadris, and Flint).  Results from our 2005-10 research identified a limited 

number of fungicides that are effective, but must be applied every 5 days when the weather favors disease. 

 

 Downy Mildew Spore Trapping 2010.  The downy mildew pathogen does not overwinter in 

Michigan or nearby states.  The downy 

mildew spores travel on air currents and 

must move from areas where it can 

overwinter (i.e., southern areas of the 

U.S. or protected cucumber production 

greenhouses) into Michigan each 

growing season.  The downy mildew 

reproduces via tiny, microscopic spores 

that act as seeds of the pathogen.  To 

help growers determine the level of 

downy mildew threat, a monitoring 

system has been in place since 2006.  In 

2010, spore traps were placed at eight 

sites in six Michigan counties (Fig. 1). 

These spore traps continuously sampled 

the air and collected spores into the trap. 

These spores were imbedded on a film 

that was removed and taken to the 

laboratory for identification and 

quantification.  A compound microscope 

was needed to have enough 

magnification to identify any downy 

mildew spores that were present on the tapes.  The spore traps helped to alert us to any influx of spores 

into those production regions, but were not the only tool used to time fungicide sprays.  Since we did not 

have a trap in each field in a county, it is possible that we could have missed an isolated spore mass 

coming into a particular region (Fig. 2).  Spores at each site were detected before the first case of downy 

mildew was confirmed in each location. 

 

Fig. 1.  Location of spore trapping research and dates of 
confirmed downy mildew infections across Michigan. 
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Fig.  2.  Numbers of spores trapped in 7 sites in Michigan in 2010.  (Data from Dundee not shown). 



Table 1.  Products tested in downy mildew field trials. 
Product Active ingredient Labeled 

Bravo Weather Stik 6SC chlorothalonil yes 

Catamaran phosphorous acid salts + chlorothalonil yes 

Manzate Pro-Stick 75DF mancozeb yes 

Presidio 4SC fluopicolide yes 

Previcur Flex propamocarb yes 

Ranman 3.33SC cyazofamid yes 

Revus 3.33SC mandipropamid yes 

Tanos 50DF famoxadone + cymoxanil yes 

Valent Experimental -- no 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Field trials conducted in 2010 included new products, fungicide delivery mechanisms, and 

application intervals.  An especially important finding was that Presidio 4SC can be applied via the drip 

irrigation with good downy mildew control (Trial 1, above).  Presidio is labeled for application via drip or 

foliar sprays and is effective with either type of application.  This may be a helpful option for fresh 

market growers who begin their season in low tunnels and may not be able to protect their crops from 

early influxes of downy mildew with overhead sprays.  Keeping downy mildew controlled early in the 

season is important in preventing a widespread epidemic.  A new fungicide from Valent that is not yet 

registered was effective against downy mildew when applied as either a spray or through the drip.   

 

Downy Mildew on Cucumber, Trial 1
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A second field trial (below) focused on testing registered fungicides.  The most effective 

treatments in the trial included Presidio + Bravo, and Presidio + Bravo alternated with Previcur Flex + 

Bravo. 

 

Table 2.  Fungicide recommendations for downy mildew on cucumber. 

APPLIED BEFORE DISEASE 
(7-day intervals) 

 APPLIED AFTER DISEASE 
(5-day intervals) 

� Gavel 75WG (5 day PHI)  � Presidio 4FL (2 day PHI) 

� Presidio 4FL (2 day PHI)  � Previcur Flex 6SC (2 day PHI) 

� Previcur Flex 6SC (2 day PHI)  � Ranman 3.6SC (0 day PHI) 

� Ranman 3.6SC (0 day PHI)  � Tanos 50WG (3 day PHI) 

� Tanos 50WG (3 day PHI)   

Alternate products and mix each with either:  

 � Dithane (mancozeb) 3 lb or  

 � Bravo (chlorothalonil) 1.5 pt 

 Alternate products and mix each with either:  

 � Dithane (mancozeb) 3 lb or 

 � Bravo (chlorothalonil) 2 pt 

 

 

Phytophthora Crown, Root, and Fruit Rot.  Michigan has over 79,000 acres of vegetables that 

are vulnerable to root, crown, and fruit rot caused by the soilborne fungus, Phytophthora capsici.  

Phytophthora capsici has two mating types that allow the production of long term survival spores 

(oospores) and development of genetic adaptations that foster fungicide resistance.  The oospores can 

Downy Mildew on Cucumber, Trial 2
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survive in soil up to ten years without a susceptible crop, and both mating types needed for oospore 

production have been found in every sampled field in Michigan.  Phytophthora is favored by rain and 

warm temperatures that occur during the Michigan growing season and has recently been found in 

irrigations ponds and other surface water sources.  The most effective control measure that growers have 

available is to avoid planting in infested soil and limit the spread of the disease to clean fields.  Crop 

rotation is difficult as infested acreage and urban pressure is increasing across the major growing areas of 

the state.  Properly constructed raised beds can be helpful as they keep vulnerable plants from saturated 

soil conditions but can only be used in hand-harvested or fresh market production.  Foliar applications of 

preventive fungicides can be effective if proper coverage and timing of applications can be achieved.  A 

combined approach of all available control techniques is more effective than using just one control 

measure.   

Phytophthora Fungicide Trial.  Research conducted at Michigan State University has identified 

fungicides that can be used to limit fruit infection of pickling cucumbers.  At one time, the standard 

systemic fungicide mefenoxam (Ridomil, Ultra Flourish) was very effective in protecting the fruit from 

infection.  However, the repeated use of this fungicide and the genetic adaptation capability of 

Phytophthora capsici resulted in resistant populations of the pathogen in some Michigan vegetable fields.  

In these cases, using Ridomil Gold or Ultra Flourish does not offer any control and alternative fungicides 

should be used.  Acrobat (dimethomorph), Gavel (mancozeb + zoxamide), and Presidio 4FL 

(fluopicolide) give growers additional tools that can be used as rotational products for growers interested 

in using Ridomil Gold or Ultra Flourish. 

 

Table 2.  Products tested in Phytophthora field trials  

Product Active ingredient Labeled 

Kocide 3000 46.1WDG copper hydrioxide yes 

Presidio 4SC fluopicolide yes 

Revus 3.33SC mandipropamid yes 

 

 A study on cucumber assessed Phytophthora fruit rot.  Fruit that where not treated showed nearly 

50% fruit rot.  A program that utilized two registered Phytophthora fungicides (Presidio and Revus) was 

very effective at controlling disease (see graph, below). 
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This material is based upon work supported by the USDA CSREES Special Research Grant Program 

under Awards No. 2009-34572-19990 and 2008-34572-19339.   Any opinions, findings, and conclusions 

or recommendations expressed in this publication are those of the author and do not necessarily reflect the 

views of the USDA CSREES.  This research was also supported by the Agricultural Research Fund and 

the Pickle and Pepper Research Committee for MSU, Pickle Packers International, Inc. 
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In recent years the oomycete diseases downy mildew caused by Pseudoperonospera cubensis, and 

Phytophthora fruit rot caused by Phytophthora capsici have caused serious problems for pickling 

cucumber production.  Resistant varieties are the optimal means to reduce yield losses, fungicide costs, 

and production inputs, however, there are not currently available cultivars resistant to these diseases.  

This presentation will provide an update on breeding efforts.   

 
Downy mildew 

After a long period of absence in the U.S., downy mildew has reappeared in recent years to become a 

major disease affecting cucumber production.   Downy mildew resistant cucumber varieties were first 

developed in the 1950’s and 60’s using the dm resistance gene (Colucci et al., 2006).  The resistance 

lasted in the U.S. for 40-50 years, but the disease persisted on cucumber in Europe and Asia.  Downy 

mildew reappeared on cucumber in the Eastern U. S. in 2004.  It then quickly spread to the Midwest, 

including production areas in Michigan.   

 

Dr. Todd Wehner at North Carolina State University has established a program to identify possible 

sources of resistance to incorporate via breeding and to screen current commercial cultivars and breeding 

lines for response to infection by downy mildew.  To identify sources of resistance, 1300 cultivars were 

tested by Dr. Wehner’s program in North Carolina and by a collaborator in Poland from 2005-2007 (Call 

and Wehner et al.; Call, 2010).  The initial large-scale screening used unreplicated trials subject to 

natural field epidemics; plots were scored for foliar disease symptoms of chlorosis and necrosis.  From 

those trials, 81 cultigens were classified as highly resistant (mean score 1-3 based on a 1-9 scale) and 130 

as moderately resistant (mean score 3-4).  The 40 most resistant and least resistant cultigens were tested 

along with 22 check varieties in replicated trials including ‘spreader rows’ of susceptible plants to 

increase disease pressure.  Trials were performed in North Carolina and a collaborating location in India 

to provide 8 year/location combinations during 2007-2009.  These trials identified a number of PI’s that 

should provide a useful supplemental source of resistance to be incorporated in pickling cucumber 

breeding programs (Call and Wehner et al.; Call, 2010). 

 

The second objective was to evaluate the current cultivars to determine if there is variability for 

resistance that may be useful to growers while breeding efforts are ongoing.  These trials were 

performed in North Carolina and by our group in Michigan in 2007-2009 in collaboration with the 

Wehner program using inoculated spreader rows to increase disease pressure.  In the Michigan trials all 

cultigens tested were infected with downy mildew, indicating successful inoculation; no ‘escape’ from 

infection was observed in the field.  Chlorosis and necrosis ratings increased as season progressed.  In 

2009, plots were also scored for stunting, as results from the Wehner group in 2008 indicated that 

stunting may be a better prediction of yield in downy mildew infected plants than chlorosis or necrosis.  

Stunting increased and became more apparent as season progressed more cultigens were severely stunted.  



Stunting scores did not correlate with chlorosis or necrosis scores in Michigan or North Carolina.  Plants 

in the Michigan trial also were observed for lesion shape; four cultigens exhibited round lesions that 

coalesce into larger chlorotic spots whereas the majority of the test cultigens had typical angular downy 

mildew lesions.   

 

The majority of the test germplasm in Michigan were so severely affected by the disease that they 

produced almost no fruit.   Chlorosis and necrosis ratings were not strongly correlated with yield.  This 

was consistent with the North Carolina results.  However, as was observed in North Carolina, stunting 

was significantly correlated with yield.  Lesion shape also was correlated with yield, although this was 

primarily a reflection of three lines that exhibited altered lesion shape and also produced much higher 

yield under disease pressure.   

 

Among all the lines tested, three breeding related lines stood out as markedly less affected as measured 

by fruit number and yield.  These lines also performed at or near the top in North Carolina.  Although 

these high-yielding breeding lines also had lower stunting scores, they exhibited moderate to severe 

chlorosis and necrosis ratings, suggesting tolerance to the disease (i.e., ability to yield despite infection), 

rather than resistance per se.  These results indicate that promising breeding lines are under development 

and that stunting and/or lesion type should be included as an indicator for screening and breeding for 

downy mildew tolerant cultivars. 

 

Phytophthora 
Infection of cucumber fruit by Phytophthora capsici is an important problem for cucumber production 

leading to significant crop losses.  Vegetative tissue (leaves and stems) are largely resistant, but fruit can 

become severely infected leading to fruit rot.  Screening of germplasm for sources of resistance by the 

Hausbeck lab and our lab did not identify a useful source of resistance for breeding efforts (Gevens et al, 

2006).  However, in the process of screening we observed that developing cucumber fruit undergo a 

sharp reduction in susceptibility at approximately 10-12 days post pollination (dpp) that appears to 

coincide with the end of the period rapid fruit elongation (Ando et al., 2009; Gevens et al., 2006).  

Young, rapidly growing fruit develop sporulating lesions, older fruits do not develop symptoms, and 

fruits at the transition primarily develop water-soaking symptoms without sporulation. Studies of peel 

sections indicate that the resistance is associated with the fruit surface, rather than internal fruit 

properties (Ando and Grumet, 2006).  These studies indicate that key changes that confer resistance to 

P. capsici must be occurring in the fruit surface during the transition phase at the end of the period of 

rapid fruit elongation.  Age-related resistance to disease has been observed in several other 

plant-pathogen systems, but the basis for this resistance is largely unknown. 

 

To begin to identify critical changes in gene expression associated with the transition to resistance that 

may be responsible for resistance, we are characterizing gene expression during the phase of rapid 

cucumber fruit growth (Ando and Grumet, 2010a).  The development of next generation sequencing 

technologies has dramatically improved sequencing capability with respect to amount of data, time, and 

cost, allowing us to address questions of global gene expression based on frequency of transcript 

appearance in the sequenced population.  

 

454 pyrosequencing results produced >1.1 million reads from fruit samples prepared at 0, , 8, 12 and 16 

dpp (Ando and Grumet, 2010b).  Principal component analysis resulted in grouping of the different fruit 

ages into three groups, 0 and 4 dpp; 8 dpp; and 12 and 16 dpp.  These ages correspond with cell 

division/pre-exponential growth, exponential expansion, and post-exponential expansion stages of 

growth, respectively.  Analysis of gene expression at different ages, either by comparison of those genes 

most highly expressed at each age or cluster analysis of differentially expressed genes, provided a profile 

of gene expression during early fruit development. Cell wall related genes were highly expressed at 4, 8, 



and 12 dpp, but less at 16 dpp after fruit expansion is completed.  Stress-related genes (response to stress 

and response to abiotic and biotic stimulus categories) were over-represented at all stages, but more so 

(4-5 fold vs. 2-3 fold) at 12 and 16 dpp than at the younger ages of 4 and 8 dpp.  Genes associated with 

extracellular properties were more highly represented at 8, 12 and 16 dpp.  Collectively, these patterns 

of expression are consistent with a profile of early rapid growth followed by emphasis on defense.  

 

Of particular interest relative to age related resistance to P. capsisi,  is the group of genes whose 

expression changed between 8 and 12 dpp.  A set of 35 genes were identified to be uniquely expressed at 

12-16 relative to younger fruit.  This group was highly enriched for stress response related genes that 

may be associated with defense responses. 
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Weed Control in Pickling 

Cucumber- 2010 and 

2011

Bernard Zandstra

Michigan State University

Registered Herbicides

Pounds ai/acre Product/acre

Curbit 3E 0.75-1.13 2-3 pt

Command 3ME 0.25-0.375 0.67-1 pt

Strategy

-ethalfluralin

-clomazone

0.6-1.2

0.19-0.375

3-6 pt

Sandea 75 W 0.023-0.047 0.5-1 oz

Poast 1.5 E 0.19-0.28 1-1.5 pt

Select Max 0.97 0.07-0.12 9-16 fl oz 

Current Recommendations

1. Curbit 2-3 pt + Command 0.67-1 pt.

2. Sandea (pre) 0.5 oz for YENS or RRPW.

3. Sandea 0.5 oz POST if needed.

4. Poast or Select for POST grasses if 

needed.

Potential New Registrations

1.  Dual Magnum

2.  Chateau 

3.  Reflex

Rotational Issues

1. Do not use Sandea if following pickles with 

sugar beet.

2. Use low rate of Command if following with 

wheat or other small grain.

3. Previous year; do not use Callisto, Laudis, 

Impact, Hornet, Python, First Rate, Pursuit

or other ALS inhibitor.

4. Avoid Atrazine on light soils.

Rotational Restrictions on Labels

Atrazine - corn

1. No crops other than corn or sorghum 

until the next year.

2. If applied after June 10, no crops other 

than corn or sorghum the next year.

3. Do not plant sugar beets, vegetables, dry 

beans or small grains the following year. 
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Rotational Restrictions of Labels

Reflex- soybean, dry bean, snap bean

1. Only use in alternate years on a field

2. Maximum of 1 pt/acre/year.

3. No crops other than labeled crops for 18 

months after application. 

Rotational Restrictions of Labels

Callisto- corn, sweet corn

1. 18 month replant restrictions for sugar 

beet, peas, beans, cucurbits, and all crops 

not on label.

2. Similar restrictions for Impact and Laudis.

3. These are HPPD inhibitors; turn crop and 

weeds white.

Rotational Restrictions of Labels

First Rate (cloransulam)- soybean

1. Potatoes and sweet corn:  18 months.

2. Sugar beets, all vegetables:  30 months.

Rotational Restrictions of Labels

Hornet (flumetsulam + clopyralid)- corn

Python (flumetsulam) - corn

1. Dry beans, lima bean:  10.5 months

2. Pea, dry bean, potato, sweet corn: 18 month

3. Sugar beet, all other crops: 26 months + a 

successful field bioassay

Rotational Restrictions of Labels

Classic (chlorimuron)- soybean

1. Cucumber, melon, pumpkin, cabbage: 18 

months.

2. Carrot, onion, sugar beet, potato: 30 

months.

Rotational Restrictions of Labels

Pursuit (imazethapyr)- soybean, dry bean

1. Lettuce, oats, sweet corn:  18 months.

2. Potato:  26 months.

3. All other crops:  40 months.
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Curbit – Weeds Controlled

• Annual grasses

• Common lambsquarters

• Common purslane

• Redroot pigweed

• Smartweeds

Curbit - weak on:

• Common ragweed

• Horseweed (marestail)

• Other composites

• Mustards

• Nightshades

• Velvetleaf

Command – Weeds Controlled

• Annual grasses

• Common lambsquarters

• Common purslane

• Common ragweed

• Velvetleaf

Command weak on:

• Horseweed

• Mustards

• Nightshades

• Pigweeds

• smartweeds

Sandea- Weeds Controlled

• Mustards

• Pigweeds

• Smartweeds

• Velvetleaf

• Yellow nutsedge

• Common ragweed

Sandea weak on:

• Common lambsquarters

• All grasses

• Horseweed

• Nightshades
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Cost of Weed Control for Pickles 2011

• Curbit 3E 2-3 pt (11.00-16.00)

• Command 3ME 0.67-1 pt (11.00-14.00)

• Sandea 75 W 0.5-1 oz (20.00-40.00)

--------------------

= 42.00-70.00

• (Dual Magnum 7.62E 0.5-1 pt (6.00-12.00))

Stategy 2.1 L  3-6 pt (70.00-140.00)

Dual Magnum on Pickles

1. Group tolerance is established 

for vine crops.

2. Pumpkins are on Dual Magnum

label: directed spray between 

rows after planting.

Dual Magnum - Weeds Controlled

• Eastern black nightshade

• Redroot pigweed

• Other amaranth and pigweeds

• Annual grasses

• Yellow nutsedge

Dual Magnum is Weak on

• Common lambsquarters

• Common purslane

• Common ragweed

• Horseweed

• Mustards

• Smartweeds

• Velvetleaf

Pickle Crop Response 2010
Cucumber

6/14

Cucumber 

6/22

Cucumber 

7/12 kg

1. Curbit 3 pt Pre 1.3 1.3 36.7

2. Curbit 3 pt Pre

Command 0.67 pt 1.3 2.0 33.4

3. Curbit 2 pt Pre

Command 0.67 pt 1.7 1.0 32.4

4. Curbit 2 pt Pre

Command 0.67 pt

Sandea 0.5 oz
1.3 2.0 36.7

Pickle Crop Response 2010
Cucumber

6/14

Cucumber 

6/22

Cucumber 

7/12 kg

5. Strategy 6 pt Pre 2.0 1.7 43.4

6. Command 0.67 pt Pre

Dual Magnum 0.5 pt Pre
3.3 2.7 40.9

7. Command 0.67 pt Pre

Dual Magnum 0.5 POST
1.4 3.0 34.5

8. Curbit 2 pt Pre

Command 0.67 pt Pre

Sandea 0.5 oz POST

Poast 1 p POST

1.3 2.7 35.8
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Weed Control Information on the WWW

1. Pesticide labels: www.CDMS.net

2. MSU recommendations 

www.veginfo.msu.edu

3. BZ: www.msu.edu/~zandstra

Weed ID Books 

• Weed ID books available +/- $30.00 each

• Weeds of the midwestern United States and 

Central Canada. Charles T. Bryson and Michael 

S. Felice.

• Weeds of the South. Charles T. Bryson and 

Michael S. Felice.

• Weeds of the Northeast. Richard H. Uva, 

Joseph C. Neal, Joseph M. DiTomaso.

The End.

Thank you for your attention 

and support.
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2010 Machine Harvested Pickling

Cucumber Cost of Production Study 

Dr. Bernie Zandstra
Professor of Horticulture MSU 

East Lansing, MI 

Curtis Talley Jr.
Farm Management Educator MSUE

Hart, MI

2010 Machine Harvested Pickling 

Cucumber Cost of Production

• 10 cooperating farmers representing +/- 4,500 

acres – THANK YOU

• 3 of the 10 cooperators were hand harvest  

• MI is number one cucumber for pickling state 

in U.S.

• 2009: 188,500 tons; 34.7 % of U.S. market 

Assumptions & Methods

• All machine operation costs were from 

“Doane’s Machinery Custom Rates” 

– Custom rate equalized machinery costs 

• Met individually or received individual cost 

info 

• Is this a crop worth planting?

Assumptions Continued

• Inputs for the Budget Based On:

– Most predominant practice

– Average cost/unit

– Average or most predominant rate/acre

– Sometimes ignored obvious out of line number 

(ex. part of family raises bees, so bee hive rental 

much lower than the other growers)

PRELIMINARY 2010 MACHINE HARVESTED PICKLING 

CUCUMBER VARIABLE COSTS OF PRODUCTION 

Michigan State University Extension Crop Budget

INPUTS Unit Price/Unit Units/A Cost/Acre 

Cover crop seed (Rye) bu $        7.00 1 $               7.00 

Seed thousand $        2.20 61,000 $          134.20 

Fertilizer 

Nitrogen lbs $        0.40 75 $            30.00 

Phosphorus lbs $        0.40 45 $            18.00 

Potassium lbs $        0.51 90 $            45.90 

Lime (prorated over 3 years) ton $      30.00 1 $            10.00 

Fungicides

Previcur Flex 6SC pint $        9.97 1.2 $            11.96 

Bravo (Equus, Echo) pint $        6.25 4 $            25.00 

Tanos 50WG ounce $        2.00 8 $            16.00 

Mancozeb lbs $        3.60 2.5 $               9.00 

Surfactant fluid oz $        0.60 2.5 $               1.50 

Insecticides

None acre $             - 0 $                   -

Fungicide Usage
• Previcure Flex 6SC : 90% of growers used; avg.  

1.2 pints; cost range $9.00 to $11.10/pint

• Bravo (Equus,Echo) :  100% used;  4 pints = 1.0 

pint x 4 times.  Price range $4.60 to $7.88/pint 

• Tanos 80% used.  All used 8 oz.  Price range 

$1.75 to $2.00/oz  

• Mancozeb:  60% used; Avg rate 2.5#.  Price 

range $3.20 to $8.50/lb

• Other material used was Ranman 3.6SC by 

50% of growers 
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Unit Price/Unit Units/A Cost/Acre 

Herbicides

Roundup qt $        3.75 2 $               7.50 

Curbit EC pt $        5.52 2 $            11.04 

Command 3ME fluid oz $        0.90 6 $               5.40 

Sandea 75 WG oz $      34.36 0.5 $            17.18 

Tillage

Plow or Deep Chisel acre $      14.00 1 $            14.00 

Field Cultivate acre $      10.00 2 $            20.00 

Cultivation acre $        9.25 1 $               9.25 

Irrigation

Energy costs (electricity) acre-inch $        6.00 3 $            18.00 

Irrigation  labor acre $        5.00 1 $               5.00 

Other Expenses

Bee rental hive $      57.00 0.5 $            28.50 

Crop consultant or IPM scout acre $             - 0 $                   -

Crop insurance (NAP) acre $             - 0 $                   -

Land Rent or Land Charge acre $    150.00 1 $          150.00 

Interest on all 0perating costs @ 5% for 6 months acre $      20.90 1 $            20.90 

Disposal of culls acre $             - 0 $                   -

Other expenses 

(Type__________________________) acre $             - 0 $                   -

Inputs (cont.)

Unit Price/Unit Units/A Cost/Acre 

Harvest 

Custom including operator acre $    150.00 1 $          150.00 

Hauling to receiver (cost per bushel or ton, per mile) bu $        0.17 222 $             37.74 

Machine and Application Costs (Custom Rates are used for field operation costs)

Plant cover crop acre $      12.00 1 $             12.00 

Plant cucumbers acre $      14.00 1 $             14.00 

Apply fertilizer acre $        5.00 1 $               5.00 

Apply herbicide acre $        6.00 1 $               6.00 

Apply fungicide acre $        6.00 4 $             24.00 

Apply insecticide acre $             - 0 $                    -

Total Variable costs $          864.07 

GROSS RECEIPTS 

207.7 Bushels /Acre  X $4.36/bu acre $          905.63 

Net Income Available to Allocate to Overhead acre $             41.56 

Inputs (cont.)

MI History

• Year Acres Bu Yield NASS Price/bu

• 2003 34000 225 $4.80

• 2004 35000 205 $4.92

• 2005 34000 168 $4.03

• 2006 34000 216 $4.63

• 2007 30000 230 $5.52

• 2008 31000 220 $5.28

• 2009 32000 242 $6.24

MI Grower Prices Vs. National Agricultural 

Statistics Service (NASS) Prices

• Year NASS $/bu Growers$/bu

• 2007 $5.52 $3.99

• 2008 $5.28 $4.87

• 2009 $6.24 $4.63

What is Net Income of $41.56/acre 

Allocated to?

• Irrigation investment and repairs 

• Pickup

• Family living

• Overhead (insurance, real estate taxes) 

• Reimbursal of fungicides will increase net 

income

How MI Cost of Production Study 

Compare With Other States Studies?

Income

State Yield Price Total Income

Delaware 165 $6.70 $1105

Wisconsin 269 $4.56 $1223

Michigan 207 $4.36 $905

Expense

Delaware $794 (no land charge)

Wisconsin $721 (no harvest or tillage charges)

Michigan $864 (includes land, harvest, tillage)




