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------------------------------------------------------------------------------------------------------------------------------- 
Please use the following questions as a guide for writing your grant project final report.  In your final report, please answer 
each question as it relates to your grant project. 
 
 This report summarizes the accomplishments of the first year of a two year project.  A second 
year of funding has already been approved and a more comprehensive project summary will accompany 
the final project report.  Accomplishments to date will be highlighted for each of the objectives.   
 
GOAL:  Develop management practices that ensure production of onion with high processing quality 
and demonstrate the ability of the Wisconsin vegetable industry to consistently produce onions that meet 
end use value of local processors.  The key to success is to produce and market onion to McCain Snack 
Foods processing facilities in Rice Lake or Fort Atkinson Wisconsin.  McCain currently processes over 
1 million lbs of onion into rings in WI, but does not purchase any onion locally.  
 
Objective 1. Identify optimal management practices for production of onion with superior processing 
quality. 
 
Research trials were conducted in cooperation with WI vegetable growers at 2 locations.  Research was 
conducted on Paul Miller Farms on a irrigated sand soil near Hancock, WI and on Dean Kincaid Inc. 
farm on muck soils near Palmyra, WI.  Specific Trials included: 
 
Trial 1. Evaluation of onion variety performance for processing was evaluated at both locations.  Onion 
variety and breeding lines were solicited for evaluation from Seminis, American Takaii, Nunhems, Bejo, 
and other companies.  Trials evaluated varieties planted from seed (27 lines) and from transplants (6 
varieties) at both locations.  Onions were evaluated for yield and processing quality traits from each plot.  
Evaluations are still proceeding out of storage and analysis has yet to be completed. 
 
Trial 2.  Quantification of planting date on onion processing quality when planted from seed or 
transplant was determined at both locations as well.  Vaquero onion variety was used for this trial.  Seed 
and transplants were established at 3 and 4 different timings in Palmyra and Hancock, respectively.    
Onions were evaluated for yield and processing quality from each plot.  Evaluations are still proceeding 
out of storage and analysis has yet to be completed.  Varieties that showed good potential in trial one 
will be included in this experiment in the future.   
 



Trial 3.  Determination of optimal seeding rates for onion for processing when planted from seed was 
evaluated at both locations.  Vaquero onion variety was used for this trial.  Trial was planted in early to 
mid April.  Onion were planted in single or paired rows spaced 16 to 20” apart.  Seeding populations 
ranged from 80 to 250 thousand seed per acre.  Onions were evaluated for yield and processing quality 
from each plot.  Evaluations are still proceeding out of storage and analysis has yet to be completed.  
Varieties that showed good potential in trial one will be included in this experiment in the future.   
 
Trial 4.  Evaluation of storability of onion grown under WI conditions for processing was evaluated 
from onion grown in both field experiments.   Onion samples included 20 bulbs from every plot of the 
variety trial.  Samples were placed in the onion storage cooler at the Horticulture Farm on the Arlington 
Ag Research Station.  Onions are being evaluated for sprouting, spoilage, and shrinkage.  Key concerns 
about processing onion are poor storability, short dormancy, high potential for rot under WI conditions 
especially overhead sprinkler irrigation.   
 
All trials were successfully conducted during 2005.  Poor stands occurred in all but the transplant trials 
at Palmyra.  Thrips, pink root, and hot and dry August conditions resulted in poor growth at the muck 
site.  As a result, few onions planted from seed met the minimal processing quality requirements and 
yields failed to meet expectations.  In contrast, we achieved an excellent stand in Hancock trials.  Onions 
bulked nicely into September.  Several varieties look to have good size potential for onion production 
from seed for processing. 
 
Objective 2. Quantify onion bulking rates over the growing season and measure response to different 
management practices and stress events.   
 
This objective was met by destructively sampling 20 bulbs weekly from the time of planting trial 
described above.  Leaf number, ring number, bulb diameter, bulb height, single centerness, and bulb 
weight were measure for each onion.  Bulbing trials showed onions failed to grow much after the 
beginning of August on the muck research site.  In contrast, bulbing continued into September at 
Hancock.   
 
Objective 3.  Demonstrate the potential of Wisconsin vegetable growers to produce a crop that meet the 
quality standards of onion processing plants. 
 
Paul Miller Farms, Dean Kincaid Inc., Gumz Muck Farms, Leach Farms, and Bob Heath Farms planted 
onion for processing and potential marketing to McCain.  McCain agreed to purchase all onion that met 
minimum grade specifications in early March of 2004.  Kincaid and Leach both grew onion from 
transplants while other growers grew onion from seed. 
 
Several loads of onion planted from seed were marketed to McCain, but due to heat, drought, hail, and 
other production limitations few onions met minimum size specifications to meet McCain Standards.  In 
contrast, nearly all onions grown from transplants met McCain size requirements.   
 
Objective 4.  Quantify the cost of production for processed onions and determine price and yield levels 
necessary to ensure profitability 
 
On-farm evaluations allow for direct grower involvement in the cost of producing onion for processing.  
Transplanting onions results in a dramatic increase in production cost due to labor for planting, but more 
importantly cost of the transplants.  Prices offered for transplanted onions were not satisfactory even 
though minimum size and other processing standards were met.  In addition, alternative markets for 
large size onion have emerged that bring a much higher price then current fresh market onions.  In 



comparison, colossal onion (>4” diameter) receive 50 to 100% more than common fresh market onions.  
This suggests a new market opportunity for WI onion growers. 
 
Another key concern was marketing of off grade onions grown for processing onions.  Processing 
onions are typically sweet Spanish Types that have different flavor and appearance relative to other 
onions.  None of the growers had any difficulty marketing off grade (undersized) processing onions.    
 
OVERALL SUMMARY: 
The results from our first full year of experimentation have been mixed.  The lack of onion bulking on 
the muck sight is of great concern and must be avoided to meet grade requirements.  However, successes 
on sand and by individual growers are encouraging.  The development on an alternative fresh market 
with colossal onions that yield dramatic increases in price are very encouraging. 
 
The cost of shipping, limitations in truck availability, and demand for raw product has maintained 
interest by McCain for production of onion in WI.  Few onions were bought for processing out of WI 
this past summer.  However, consistent supply of raw product meeting minimum quality requirements 
could lead to a dramatic increase in use of WI produced onion. 
 



Processing Onion Production in Wisconsin 
 

Alvin J. Bussan and Mike Drilias1 
 

Introduction 
 

Onion has been a key crop for Wisconsin’s commercial vegetable growers for a number of years, 
especially on muck soils.  Most of the onions produced in Wisconsin are sold on the wholesale fresh 
market.  Competition from other regions of the country has resulted in declining profit margins for onion 
growers and a slow decline in onion acreage in Wisconsin.  Acreage on muck has also been taken out of 
production as the Wisconsin DNR has purchased property and has implemented permanent wetland 
restoration on many muck acres.   
 

Onion is a high value vegetable crop with an average annual gross return per acre of 
approximately $4,000 and farm gate receipt value of $8 million in Wisconsin.  Onion requires intensive 
management and high input levels to minimize the effect of key pests and environmental stress on yield 
and quality.   Development of a processed onion market could provide a steady end market for 
Wisconsin onion thereby reducing the economic risk of onion production in the state and potentially 
increase the onion acreage.   
 

Increasing acreage of a vegetable crop such as onion has always been a difficult challenge.  
Global competition and consolidation within the vegetable processing industry has demanded increasing 
efficiency within commercial food production and farming systems making this challenge more difficult 
than ever.  However, opportunities such as the geographic location of Wisconsin relative to population 
centers within the U.S., the capacity of Wisconsin vegetable growers to produce a high quality and 
yielding crop, and the positive effects of harsh winter climate on pest species still creates positive 
incentives for vegetable processing within Wisconsin.    
  
 The snack food industry has several processing plants in Wisconsin.  Snack food processing 
facilities produce products such as onion rings, breaded mushrooms, zucchini sticks, jalepeno poppers, 
and breaded cheese curds.  Few if any Wisconsin grown onions are used in the onion ring product that is 
generated by Wisconsin processing facilities.  Most of the onions processed into onion rings are 
purchased from the Treasure Valley in Oregon and shipped to Wisconsin.  Wisconsin produced onion 
could save $30 or more per ton in overland shipping costs giving locally produced onion a distinct 
market advantage.  Profitability of Wisconsin grown onion could be ensured if savings in transportation 
costs were shared by the processor with local onion growers.  The value of Wisconsin onion production 
could increase by $30 to 40 million/year if a small portion of the onions processed by the snack food 
companies were grown locally. 
 
 Wisconsin vegetable farmers have demonstrated capacity to successfully produce onions on 
irrigated sand and muck soils.  Yields averaged 300 to 400 cwt/A on sand and 700 to 900 cwt/A on 
muck in field research trials conducted by Stevenson and Wyman.  Wisconsin onion growers produce 
onions targeted for fresh market consumption and so quality standards are based on those markets.  
Currently onions are targeted to average 2 to 3” in diameter, for storability, and with flavor 
characteristics appropriate for fresh market onion.  Processing onion quality attributes include size range 
of 3 to 5” in diameter, single center, ring diameter and thickness, fry characteristics, flavor, and 
storability.  Storage losses would need to be limited to one or two percent with a maximum of 5% in 
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order to meet quality standards of onion processors.  To achieve storage goals, optimal onion 
conditioning practices would need to be developed.      
  
 The Wisconsin onion growers and affiliated agricultural service industries need to demonstrate 
the capability to consistently produce onions with quality attributes that meet the needs of the snack food 
processing plant in order to secure contracts.   In addition, Wisconsin growers must show they can 
produce yields of onion that would be profitable for the farm and the processing plant.  Research is 
needed to define management systems that would enable growers to consistently produce high quality 
onion.   
 
 Specific management practices that need to be investigated for meeting size, ring, storability and 
other quality parameters include: 
 

-Identify varieties with high processing quality that are suitable for planting and production in 
Wisconsin 
-Study onion bulking patterns to identify stress factors that lead to interruptions in growth or loss 
of single centerness and could guide development of appropriate irrigation strategies.   
-Evaluation of planting date, rate, pattern and transplants for yield and quality attributes. 
-Companion cropping strategies that will protect seedling onion plants from blowing sand when 
grown in the Central Wisconsin Vegetable Production region. 

 
GOAL:  Develop management practices that ensure production of onion with high processing quality 
and demonstrate the ability of the Wisconsin vegetable industry to consistently produce onions that meet 
end use value of local processors.   
 
OBJECTIVES: 
  
1)  Identify optimal management practices for production of onion with superior processing quality. 
2) Quantify onion bulking rates over the growing season and measure response to different 

management practices and stress events.   
3)  Demonstrate the potential of Wisconsin vegetable growers to produce onions that meet the 

quality standards of onion processing plants. 
 

  Field experiments were planned and conducted at 2 locations during 2005.  Thefirst location was 
in Central WI on irrigated sand soils.  The second location was in Southern WI on irrigated muck soils.  

All experiments were repeated at both locations.   
 
Objective 1: Identify optimal management practices for production of onion with superior processing 
quality.   A series of small plot experiments were established on cooperating irrigated sand and muck 
farms to address specific production issues including variety trials, planting date, crop density, and 
comparing transplants to seed.    
 
Variety trials.  The purpose of these trials was to identify onions with potential value to the Wisconsin 
industry.  The focus was identifying varieties for their potential processing quality which differs slightly 
from past trials.  Yield was measured as well as growth habit, average bulb diameter, skin texture and 
storability, shrink in storage, number of rings, ring thickness, single centerness, and other characteristics. 
Variety trials included over 25 varieties in 2005 
 



Approach:  Trials were conducted to quantify variety performance when grown from seed or 
transplants.  Trials from seed were planted on April 16 near Hancock and the last week of April near 
Palmyra.  Onion were planted in paired rows at populations ranging from 120,000 to 140,000 seed per 
acre.  Onion were planted in 6’ beds with 3 rows spaced 16” apart near Hancock.  Onion were planted in 
3’ beds with rows spaced 14” apart near Palmyra.  Onion trials were managed by growers according to 
there best management practices.   
 
Results:  Yield and quality data are presented in tables 1 – 4.  Several onion varieties averaged over 3” 
diameter, but no variety reached the average of 4 oz in size.  Heat stress and disease pressures limited 
bulbing after early August on muck soils when onion was planted from seed.  Weed pressure and lack of 
water and fertilizer limited size of onion grown from seed on sand.  Even with these limitations several 
varieties appear promising for meeting quality standards of onion for processing.  Onion planted from 
seed reached sizes similar to onion grown from transplant.  
 
Cultural management trials.   In the future, varieties with the best promise as potential processing 
varieties will be studied to develop best management practices or production profiles for consistently 
high quality.  Specific studies will identify optimal planting date and seeding rate for onion started from 
seed or from transplants.   
 

Optimal planting dates were examined for transplanted and onion grown from seed.  During 
2005, Montero, Vaquero, Ranchero, and Granero were tested in transplant trials.  Vaquero was 
evaluated in different planting date studies.  Vaquero was planted at each site as early in the growing 
season as possible and then at 2 week intervals until the end of may.  Similarly, transplanted onions were 
planted at 2 week intervals from April 15 until June 15.  Transplants were purchased from a contract 
grower in Arizona. Onion were allowed to grow until maturity (when tops lodge) and then harvested.  
Yield, size, and other quality attributes were assessed for each treatment upon harvest 
 
 Optimal planting rates were evaluated for Vaquero only by varying plant spacing within the row, 
spacing between the rows, and planting in single vs. paired vs. triple rows.  A Gasparta vacuum planter 
was used to precision plant the planting rate trials. Figures 1 to 4 show onion yield and onion bulb 
diameter in response to increasing onion density.  
 



 
Figure 1.  Onion yield in response to in increasing onion density on muck soils near Palmyra. 
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Figure 2.  Onion yield in response to increasing onion density on sand soils near Hancock. 
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Onion yield response was similar across both sites as onion yield approached 400 cwt/A at 100,000 
plants/A.  After densities reached 100,000 plants/A, crop yield was impacted by intra-specific 
competition.  Onion yields were maximized at over 500 cwt/A on sand, but densities were not high 
enough to maximize yields on the muck. 
 
Figure 3.  Onion diameter as influenced by crop density on muck soils near Palmyra. 
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Figure 4.  Bulb size as influenced by onion density on sand soils near Hancock. 
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Bulb diameter decreased as onion density increased.  Maximum bulb size for Vaquero on the muck soil 
was near 3” in diameter (figure 3).  Densities were limited reducing the intra-specific competition effects 
on onion size.  Onions were slightly larger when grown on sand soils near Hancock.  Bulb size started to 
decline as onion density increased beyond 100,000 plants/A.   
 



 Objective 2:  Quantify onion bulking rates over the growing season and measure response to different 
management practices and stress events.   Onion are sensitive to biotic and abiotic stress like most other 
crops.  Stress effects are often magnified on vegetable crops such as onion when trying to grow high 
quality end product.  Quality factors such as size and single centerness are particularly sensitive to stress 
events such as drought or heat.  Planting date trials were used to quantify the growth and development of 
onion.  Samples of 10 onion were collected from each plot and weight, diameter, ring number, leaf 
number, and single centerness sampled.  Correspondingly, climatic data was also collected to document 
growth response to potential stresses.  Bulbing data has not been completely analyzed at this time. 
 
Objective 3:  Demonstrate the potential of Wisconsin vegetable growers to produce a crop that meet the 
quality standards of onion processing plants.  Several Wisconsin onion growers grew onion for 
processing during 2005.   Onions were marketed to processors if meeting minimum quality parameters.  
Onions that failed to meet processing grade were sold on the fresh market. 
 

Discussion 
 

 The 2005 growing season was dry and hot.  Early season thrip pressure and pink root limited late 
season bulking in onion on muck.  This limited the size potential and yield of onion on Muck.  In 
contrast, onions grew longer on sand resulting in better size and yield. 
 
 Vaquero is a common processing variety and was used because of processor approval.  Vaquero 
grew to good size but was highly variable under WI conditions when planted from seed.  Several other 
varieties had better size and yield potential when planted from seed compared to Vaquero especially 
under the sand.  Growers who planted Vaquero from seed were unable to meet processor quality 
standards resulting in minimal shipping.  Fortunately, the onions that failed to meet process grade were 
able to be marketed on the fresh market.   
 
 Onion transplants performed much better relative to seed.  Average onion size was 3.5 to more 
then 4” in research trials.  Planting onion transplants after May 1 greatly reduced yield potential.  
Wisconsin growers who planted Vaquero transplants had no problem meeting quality standards for 
processing.  However, the cost of transplants could not be justified based on processing price.  Growers 
were able to market large onions to specialty markets at premium prices. 
 
 Western onion growers typically grow high quality processing onions from seed at populations 
of 160,000 plants per acre.  Vaquero is typically grown due to its high size potential, peeling 
characteristics, single centerness and other processing quality attributes.  Western growers have little 
trouble growing onion from seed with average size of 4” in diameter.  In contrast, WI growers face the 
challenge of growing onions with the same size profile, but with 10 to 30 d shorter growing season.  To 
meet the processing size standards, WI growers must minimize stress, maximize growing season and use 
season extension techniques such as transplanting.   
 
 Future research will focus on expanding current research.  Several varieties showed better 
production potential relative to Vaquero under WI conditions.  Optimizing cultural practices for varieties 
with good potential will be focus during 2007. 
 


