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Asparagus Miner Research 
 

ZsofiaSzendrei (szendrei@msu.edu) and William R. Morrison III 
Department of Entomology, Michigan State University, East Lansing, MI, 48824 

Lab website: http://vegetable.ent.msu.edu/ 

 

Research in the vegetable entomology lab focuses on integrated pest management of the asparagus miner 

(Ophiomyia simplex (Loew), Diptera: Agromyzidae; Figure 1). This insect is a putative vector for 

pathogenic species of Fusarium fungus, which is the causative agent for “early decline syndrome” in 

asparagus fields.  

 
Figure 1. Asparagus miner larval damage on an asparagus stem (left); asparagus miner pupa (middle); 

asparagus miner adult (right). Photos are not to scale. Photos by R. Morrison. 

 
Insecticide trial.The MSU vegetable entomology lab conducted an insecticide trial in an experimental 

asparagus field in Hart, MI in summer 2010. We had nine insecticide treatments including six products 

and tested three application methods (chemigation through drip irrigation, foliar spray, and in-furrow at 

planting). The asparagus crowns were planted May 19, 2010 and the drip irrigation system was set up 

June 10, 2010. The only currently registered insecticides in asparagus as used in this trial, are Sevin 4F 

and Radiant SC. Foliar and drip treatments were applied twice during the season. Sampling for asparagus 

miner and asparagus beetle was done by visually surveying and recording the number of damaged stems 

or insect life stages weekly on 20 stems per treatment. Drip irrigation was used only for chemigation (i.e. 

plots were not watered throughout the summer), but plots that were not assigned to chemigation treatment 

received equal amounts of water through the drip system as those receiving a chemigation treatment. 

 Chemigation was able to suppress asparagus miner damage (Figure 2) andasparagus beetle eggs 

(Figure 3) and larvae (Figure 4). In general, insecticides applied through drip irrigation performed the best 

for insect pest suppression, followed by foliarly applied products. In furrow, at planting applications were 

the least effective in controllingasparagus miner and beetles.  

 Since the asparagus field was established this year, pest pressure in general was at low levels 

especially early in the season. This is likely because pests need some time to immigrate into and colonize 

new fields.  



 Figure 2. Asparagus miner damage on asparagus stem

Figure 3. Average asparagus beetle egg abundance in our experimental 

Asparagus miner damage on asparagus stems on a scale of 0-5.(0 -

severe damage). 

sparagus beetle egg abundance in our experimental asparagus plot.

- no damage; 5 - 

asparagus plot. 



Figure 4. Asparagus beetle larval abundance in our experimental asparagus plot.

 

Field monitoring of asparagus miner.
miners by counting the adult flies weekly on yellow stick

fields in the Hart area. We observed a peak in adul

second half of August (Figure 5). Since the fall was unusually warm, a partial third generation emerged, 

but these individuals are unlikely to

temperatures kill them.  

 Yellow sticky traps placed at the 

sticky traps inside the crop (seasonal average: 5.5/trap). 

caught more adult flies (seasonal average: 10/trap) than 

average: 2/trap).  

 We are currently in the process of identifying naturally occurring parasitoid species of the miner, 

as well as examining their abundance. So far, parasitoids have been identified from the 

Pteromalidae(most abundant parasitoids of miner), 

Fourty percent of the miner pupae collected from five commercial fields were infected with parasitoids

the future, we will investigate ways in which their efficiency and absolute abundance can be increased in 

order to better control asparagus miner populations.

  

 

 

 

. Asparagus beetle larval abundance in our experimental asparagus plot.

Field monitoring of asparagus miner.In the 2010 field season we monitored the abundance of asparagus 

miners by counting the adult flies weekly on yellow sticky traps placed at five commercial asparagus 

fields in the Hart area. We observed a peak in adult activity in mid- to late-July, and a smaller peak in the 

Since the fall was unusually warm, a partial third generation emerged, 

to be able to complete their development before the freezing 

placed at the field-edge caught more flies (seasonal average: 7.2/trap) than 

inside the crop (seasonal average: 5.5/trap). Traps placed at canopy level (4 feet

flies (seasonal average: 10/trap) than traps placed close to the soil surface (seasonal 

We are currently in the process of identifying naturally occurring parasitoid species of the miner, 

as well as examining their abundance. So far, parasitoids have been identified from the 

(most abundant parasitoids of miner), Eulophidae and Braconidae families (Figure 

Fourty percent of the miner pupae collected from five commercial fields were infected with parasitoids

the future, we will investigate ways in which their efficiency and absolute abundance can be increased in 

rder to better control asparagus miner populations. 

. Asparagus beetle larval abundance in our experimental asparagus plot. 

the abundance of asparagus 

placed at five commercial asparagus 

a smaller peak in the 

Since the fall was unusually warm, a partial third generation emerged, 

be able to complete their development before the freezing 

(seasonal average: 7.2/trap) than 

placed at canopy level (4 feet from ground) 

placed close to the soil surface (seasonal 

We are currently in the process of identifying naturally occurring parasitoid species of the miner, 

families (Figure 6). 

Fourty percent of the miner pupae collected from five commercial fields were infected with parasitoids. In 

the future, we will investigate ways in which their efficiency and absolute abundance can be increased in 



Figure 5. Average of adult asparagus miners collecte

 

 

Figure 6. Three different types of parasitoids were collected from asparagus 

2010 from commercial asparagus fields.

 

 

 

 

asparagus miners collected on yellow sticky traps in five

asparagus fields. 

. Three different types of parasitoids were collected from asparagus miner pupae during summer 

2010 from commercial asparagus fields. 

in five commercial 

miner pupae during summer 



 

Irrigation and Cover Cropping Effects on  

Soil Moisture and Weeds in Asparagus 
 

Daniel Brainard, Department of Horticulture, Michigan State University 
A440A Plant and Soil Sciences Building, East Lansing, MI 48824 

email: brainar9@msu.edu phone: 517-355-5191 ext 1417 
  

ABSTRACT.  Although asparagus is relatively drought tolerant, irrigation may play an important role in 

improving the resilience of asparagus to pests and extreme weather events.  Irrigation may also create 

opportunities for integration of cover crops into asparagus production with reduced risk of competition 

for water between asparagus and the cover crop. “Living mulches”—sown  immediately after asparagus 

harvest and allowed to grow below the fern canopy—may  help to suppress weeds while maintaining and 

improving soil characteristics.  Research was initiated in Hart, Michigan in 2008 with the following long-

term objectives:  1) to evaluate the effects of irrigation on asparagus yields and weed management under 

two cropping systems; and 2) to determine the effects of cereal rye (Secale cereale) living-mulch on soil 

moisture, weed growth, and asparagus yield.  After 3 years, our results indicate that: 1) rye living mulches 

grown without irrigation can reduce soil moisture content to levels that are likely to stress asparagus fern; 

2) rye living mulches can suppress weeds effectively when summers are cool (e.g. 2009), but fail to 

adequately suppress weeds under warm conditions (e.g. 2010); 3) irrigation can be used to overcome 

water deficits caused by rye, but the long-term effects of irrigation on asparagus yields in MI are not 

clear.   More research is needed to optimize irrigation and living mulch systems, and to help growers 

determine if the potential benefits of these practices justify the costs.  
 

INTRODUCTION 
 

Why irrigate?  Drought stress may be an important factor contributing to the decline in 

asparagus fern health and yield in recent years.  Although asparagus is deep rooted and relatively drought 

tolerant, soil water content during fern growth is an important determinant of crop yields (Drost and 

Wilcox-Lee, 1997; Drost 2005; Hartman 1981; Roth and Gardner 1990).  Drought stress during fern 

growth can limit the capacity of plants to produce the soluble carbohydrates in roots necessary for high 

yields in subsequent seasons (Drost 1997).  Stressed plants may also be more susceptible to fungal 

diseases which increasingly plague the asparagus industry (Hausbeck, personal communication).  Warmer 

temperatures and more variable rainfall patterns observed in MI in recent years are predicted by climate 

models to continue, making irrigation an increasingly important tool for reducing risks of yield loss in 

asparagus production.   

Irrigation and cover crops.  Irrigation may also open opportunities for greater integration of 

cover crops into asparagus production systems.   In irrigated systems, cover crops growing below the fern 

canopy may be more reliably established with reduced risk of competition for water with the asparagus 

crop.  These “living mulches” may provide several important benefits.  During extreme rainfall events, 

they can protect the soil from degradation, reduce the risks of nutrient and pesticide run-off, and take up 

excess moisture that can be as damaging to the asparagus crop as drought (e.g. Wilson et al 1996; 

Hartmann 1990).  Living mulches may also provide a range of other benefits including mitigation of soil 

compaction, increases in soil organic matter, improved nutrient cycling, and reductions in the incidence of 

insect pests (Andow et al 1996; Vandermeer 1989).   



 

Living mulches and weeds.  The impact of living mulches on weeds and asparagus is unclear.  

On the one hand, if poorly managed, living mulches are themselves weeds: competing with the crop for 

nutrients, water or light, and acting as potential hosts for diseases and insect pests.  The presence of rye 

also complicates weed management since several herbicides commonly used for suppression of weeds are 

not compatible with rye.  On the other hand, carefully selected and managed living mulches may suppress 

weeds without suppressing the crop.  Rye living mulches, sown following asparagus harvest have been 

recommended (e.g. Kuepper and Thomas, 2001) and tried by growers, but few studies have been 

conducted to evaluate their impact on asparagus or weeds (Paine et al. 1995).   When sown in the 

summer, winter rye can emerge rapidly and suppress weeds, but does not shade crops due to its short 

growth habit in the absence of vernalization (Brainard and Bellinder, 2004).   

Objectives. With these issues in mind, field studies were initiated in 2008 with the following long-

term objectives: 1) To evaluate the effects of irrigation on asparagus yields and weed management under 

two cropping systems and 2) To determine the effect of rye living mulch on soil moisture, asparagus 

yield, and weed management.    

 

METHODS 
 

A field trial was initiated at the Asparagus Research Farm in Hart, MI in asparagus (cultivar 

“Jersey Giant”) that had been established from crowns in 1999.   Following the final asparagus harvest in 

late June, four experimental treatments were established consisting of two different management systems 

(conventional vs living mulch), each with two levels of irrigation (no irrigation vs irrigation) (Table 1).  

The same management systems were maintained in the same plots each year from 2008-2010. 

 

Table 1.  Summary of treatments examined

Irrigation Cover Tillage PRE herbicides

1. Herbicide/No irrigation No None No Dual/Spartan/Karmex

2. Herbicide/Irrigation Yes None No Dual/Spartan/Karmex

3. Living Mulch/No irrigation No Rye Yes None

4. Living Mulch/Irrigation Yes Rye Yes None  
 

Six replicates of each treatment were included in plots measuring 25’ x 13.5’, with 3 rows of 

asparagus spaced 4.5’ apart in each plot.  The herbicide system consisted of no-tillage with application of 

a tank-mix of Roundup (1 Q/A), Dual (1.5 pt/A), Spartan (4 oz/A) and Karmex (1.2 lbs/A).  In the living-

mulch system, winter rye (Secale cereale) was broadcast at 3 bu/A and a roto-tiller was used to 

simultaneously kill weeds and incorporate rye to a depth of 1-2”.  No residual herbicides were used in the 

living-mulch system, and no post emergence herbicides were used in either system.  Irrigation was 

accomplished using 7 micro-sprinklers per plot to simulate overhead irrigation.  Soil moisture sensors 

(EC-5 sensors, Decagon Devices) were installed at 6” and 24” in 4 replicates of each treatment to monitor 

soil volumetric water content (VWC).  Irrigation was used initially to establish rye, and then to maintain 

VWC at or above 50% of available water through the middle of August.  On the sandy soils of the 

experimental site, field capacity was approximately 11% VWC and the permanent wilting point 

approximately 5% VWC at 24” depth.   

 

Weed density, rye dry weight, rye number and fern stem number were assessed in early 

September.  Weed density was evaluated by counting the number of weeds greater than 12” in height (for 

erect weeds) or diameter (for rosette/spreading weeds) in the entire plot.  Asparagus yield was assessed 

from the middle row of each plot during 18 harvest events in spring 2009 and 25 harvest events in spring 

2010. 



 

RESULTS 
Irrigation, rainfall and soil water content.  
Without irrigation, soil VWC at 24” in rye 

living mulch treatments was approximately 

2% below the bare soil treatment during 

August (6-8 wks after sowing) (Figure 1), 

resulting in prolonged periods near the 

permanent wilting point in 2008 and 2009.  

In irrigated treatments, VWC was 

maintained at or above 50% available water 

(8% VWC), with the exception of 2008, 

when VWC fell to 4-5% in all treatments by 

late August, before heavy rainfall and cool 

temperatures in September restored VWC to 

field capacity.  In 2008 and 2009 VWC 

ranked in the following order: 

Bare+irrigation > Bare = Rye+irrigation > 

Rye.  In 2010, steady rainfall throughout the 

summer resulted in little need for irrigation, 

and few differences in soil VWC between 

treatments.  

Living mulch failed to control summer 
annual weeds after 3 years.  The dominant 

weed species during fern growth were 

Powell amaranth (Amaranthus powellii) and 

sandbur (Cenchrus longispinus).  In 2008, 

densities of sandbur were slightly higher in 

rye living mulch compared to herbicide 

treatments (Table 1).  In 2009, cooler 

conditions resulted in more vigorous rye 

growth, and both weed species were 

suppressed by rye, resulting in no 

differences in weed density between 

treatments.  However, in 2010, densities of 

both Powell amaranth and sandbur were 

much higher in rye living mulch treatments 

compared to herbicide treatments. Failure of 

rye living mulch to suppress weeds in 2010 

was likely the result of 1) poor rye 

establishment due to unusually high 

temperatures in 2010, and 2) higher weed 

seedbanks of these species resulting from 

higher weed seed production in previous 

years.  Although Powell amaranth could 

have been controlled with an application of a post-emergence herbicide like Sandea,  grasses like sandbur 

pose a challenge in fields where rye living mulches are used, since graminicides that kill sandbur, would 

also likely kill the rye living mulch. 
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Figure 1: Rainfall (blue bars), irrigation (green bars) and 

soil volumetric water content (VWC) at 24", Hart, MI, 

2008 (A), 2009 (B) and 2010 (C).
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Table 2.  Effects of irrigation and rye on weeds in late summer, 2008-2010

Herbicide/no-till

Not irrigated 0.14 b 0.24 a 0.12 c 0.08 b 0.12 a 0.11 c 0.03 b 0.13 a 0.02 b

Irrigated 0.48 ab 0.26 a 0.46 b 0.29 ab 0.09 a 0.44 b 0.10 b 0.18 a 0.02 b

Rye (June) /till

Not irrigated 0.58 ab 0.53 a 3.74 a 0.11 b 0.35 a 2.42 a 0.47 a 0.18 a 1.32 a

Irrigated 0.73 a 0.45 a 3.26 a 0.53 a 0.26 a 1.99 a 0.20 ab 0.19 a 1.27 a

Note:  Only weeds greater than 1' in height or diameter were included

Column means with a letter in common are not significantly different (Fisher LSD Method; P=0.05 )

20102008 2009

----------------------------------------------------Plants/m2--------------------------------------------------------

2009 2008 20092008

SandburTotal

2010

Powell amaranth

2010b

 
 

Living mulch helped suppress marestail but not 
sandbur when herbicides dissipated.  The 

dominant weed species during asparagus harvest 

were marestail (Conyza canadensis), sandbur and 

Powell amaranth in 2010 (Figure 2). In 2008 and 

2009, all three species were well controlled with a 

standard combination of burndown and pre-

emergence herbicides applied in early spring.  

However, in 2010, PRE herbicides failed to provide 

adequate control and differences in weed populations 

under rye living mulch and herbicide treatments were 

readily apparent by early June.  Under these 

circumstances, marestail populations were lower 

where rye living mulch was grown, while sandbur 

populations were higher (Figure 2).  The suppressive 

effect of rye living mulch on marestail in 2010 was 

likely due to the presence of a heavy rye residue in late summer of 2009, which prevented marestail from 

establishing successfully.  Rye living mulch had a similar suppressive effect on dandelion, although 

dandelion did not become a problem in asparagus during this study.   

 

Asparagus yields were not affected.  Neither 

irrigation nor rye living mulch had any detectable 

effect on asparagus yield in the 2009 and 2010 

seasons (Figure 3).  However, large variability in 

fern health across the experimental site made it 

difficult to adequately assess yield effects.  Our 

soil moisture data suggests that rye living mulch 

(without irrigation) increases the risk of drought 

stress of asparagus fern during late summer.  In 

warm years (like 2010), rye living mulch is also 

unlikely to adequately suppress summer annual 

weeds, thus posing risks of weed-asparagus 

competition unless supplemental herbicides are 

used.  On the other hand, rye living mulches used 

in combination with irrigation pose fewer risks, 
Figure 3: Effects of irrigation and rye living-mulch on
average asparagus yield, 2009-10.

A
s
p
a

ra
g
u
s
 y

ie
ld

 (
lb

s
/A

)

0

1000

2000

3000

4000

5000

6000 Not irrigated 
Irrigated 

N.S.

Bare
(No-till/Herbicides)

Rye
(Till/No herbicides)

a

a
a a

Powell amaranth Sandbur Marestail

W
e

e
d
 d

e
n
s
it
y
 (

p
la

n
ts

/m
2

)

0

2

4

6

8

10

12

14

16

Conventional 
Living mulch 

Figure 2: Effects of rye living-mulch on weeds during
asparagus harvest, 2010.



 

and may benefit asparagus through increases in soil organic matter and reductions in soil erosion.  Long 

term research is needed to better understand the potential effects of living mulches and irrigation on 

asparagus.  Research assessing alternative cover crop species, different methods of irrigation (e.g. sub-

surface drip) and complementary weed management practices may prove beneficial for improving the 

resilience of asparagus to stress and increasing farm profitability.  
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Asparagus Disease Research Update 
 

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

 

 

A new system of asparagus production needs to be adopted to ensure that newly established fields 

remain viable and productive to provide an adequate return on establishment investment.  This new 

system will rely on the use of clean crowns grown in properly fumigated fields.  Additional measures for 

crown disease management are also needed to extend field productivity.  Soaking crowns in effective 

fungicides prior to planting may help limit disease on newly-planted crowns.  Fumigation of production 

fields will help reclaim fields that have a history of high levels of disease.  Controlling foliar pathogens 

and limiting insect damage that defoliates the fern will ensure that fern growth has time to recharge the 

crown for next harvest season.  Proper rotation of crops and management of soil pH and soil moisture can 

help keep crowns vigorous and tolerant to infection.  Using herbicides that are safe on crown and fern 

growth has recently been the focus of new MSU studies.  Research has been and is currently being 

conducted on commercial farms to increase the awareness of the benefits a multi-faceted approach can 

have for increasing yields and long-term productivity.   

 

Fumigant and Crown Soak Trial.  An ongoing experiment evaluates crowns grown in 

fumigated seedbeds in combination with fungicides soaks prior to planting in production fields for control 

of Fusarium crown and root rot and Phytophthora spear, crown and root rot of asparagus (see table below).  

This trial was planted in 2007 in a commercial field with crowns grown during a previous nursery 

fumigation study.  The crowns were rated and planted in the spring of 2007 and the growth of each 

treatment monitored annually.  This was the first year of full harvest for the plot  Based on previous long 

term studies, differences in fern growth are expected after the 2011 harvest.  The crowns grown in the 

Telone C35 treated soil had a low percentage of Fusarium infected crowns at the time of planting. 

 

Treatment of crowns in nursery Fern number per 20 ft Fern number/A 

Unfumigated ...................................................................................... 169.8
*
 73,965 

Unfumigated  

+ Cannonball 50WP 0.5 oz/100 gal (crown soak) .............................170.8 

74,400 

Telone C-35 35 gal/A ................................................................ 183.0 79,715 

Telone C35 35 gal/A  

+ Cannonball 50 WP 0.5 oz/100 gal (crown soak) ............................183.0 

79,715 

K-Pam 60 gal/A .................................................................................172.5 75,141 

K-Pam 60 gal/A  

+ Cannonball 50 WP 0.5 oz/100 gal (crown soak) ............................173.8 

75,707 

*
There were no significant differences among treatments (Fisher LSD Method; P=0.05). 

 

2009-Planted Herbicide Study.  In Spring of 2010, a second application of treatments was made 

to the asparagus herbicide study established in 2009.  This was the second year of the planting and 

treatments were applied right after mowing of the existing fern and a final soil leveling of the field.  



Herbicide damage was noticed on the Callisto and Spartan treatments which were attributed to the 

application of these herbicides.  Weed competition was light within these same treatment plots.  Stand 

reduction in the Buccaneer Plus treatment plot and untreated control was likely due to a second year of 

high weed pressure.  This was the second year that a Callisto application resulted in a reduced asparagus 

stand.  The grower standard was included for comparison and included Spartan 0.31 pt + Sencor 0.5 lb + 

Dual Magnum 1.5 pt + Buccaneer Plus 3 pt. 
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2010-Planted Herbicide Study.  The herbicides were applied immediately after crown planting and well 

before fern emergence.  Asparagus in areas of lighter soil and in areas where planting trenches were still 

visible showed more signs of herbicide damage.  These trenches allowed an herbicide buildup after 

surface water washed the product into the trenches.  Many of the herbicide treatments killed over 40% of 

the barley cover crop.  The site was fumigated with metam sodium and this, combined with the herbicides, 

provided season-long weed control for most treatments.  Weeds observed in the untreated control, 

Buccaneer Plus, and Dual Magnum treatments were comprised of broadleaf types. 

The effect of various herbicides was evaluated by counting the number of fern in a 20' treated 

section of row.  The grower standard was included for comparison and included Spartan 0.31 pt + Sencor 

0.5 lb + Dual Magnum 1.5 pt + Buccaneer 3 pt.  This particular grower standard resulted in a reduced 

stand of fern that was significantly different than the untreated plot and to most other treatments.  In 

addition to a reduced fern stand, the fern in the grower standard was damaged at an early rating, but did 

grow out of the damage later.  The Callisto 4SC treatment also resulted in damaged fern that was 

significantly different than most of the other products included in the trial. 
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         Data shown for the studies in this report were collected early in the growth season.  Later 

evaluations were not used for this report due to the high incidence of fern death from stem girdling caused 

by numerous asparagus miner larvae.  Up to 15 pupae were recovered from a single stem and this 

outbreak was seen in both Oceana and Mason Counties. 
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Introduction 

Asparagus replant suppression is a major threat to asparagus production worldwide.   The 

problem is more pronounced in areas with a long tradition of asparagus production where virgin land is 

limited.  Under those conditions early decline and stand reduction are observed in newly replanted fields 

and the life span of those fields can easily be reduced significantly.  Fungicides and soil fumigants are use 

to help reduce the impact of the problem.  If proven effective, disease free planting materials like 

greenhouse-grown transplants and crop management practices like soil amendments and cover crops that 

help improve soil quality could be added in the tool box for management this problem.  

 

Objectives 
- Extend asparagus field productivity through cultural practices, and soil amendments 

- Compare field performance of greenhouse-grown transplants to one-year-old crowns 

- Evaluate the potential to integrated mustard cover crops in asparagus production and their 

impact on crop growth 

 

Methodology 

Effect of soil amendments cover crops planting materials and cover crops 

Trials were established at the Asparagus Research Farm in Oceana County, MI in 2007. The trial 

used mainly transplants but also contained a treatment with crowns for additional comparison.  

“Millennium” transplants were started in the greenhouse on April 13-15, 2007, moved outside for 

hardening off on June 12, 2007, and transplanted on June 21, 2007.  The treatments were: 

1) Dairy compost (see Table 1 for rate/year);  

2) SoilBuilder® (2 gal/acre after TerraClean® at 2 gal/acre) Microbial soil amendment;  

3) Mustard Cover crops (a mixture of oilseed radish at 5 lb/A and Oriental mustard at 3 lb/A) 

4) One-year-old crown;  

5) Control 

Compost and SoilBuilder were applied every year (Table 1).   

One-year-old crowns “Millennium” (treated with cannonball) were planted 20 May 2008. 

Therefore, both crowns and transplants in the study have about the same age.   

To avoid excessive competition with young transplants the cover crop was not planted in 2007 

season.  In 2008, the cover crop was planted on Aug 12, 2008, August 25, 2009, and August 18, 2010.  

The seed was broadcast after a shallow tillage between rows and incorporated to about ½ to 1 inch.  

 

 

 

 



Table 1. Treatments. 
 

Treatment 2007 2008 2009 2010 

Treated control Cannonball - - - 

Untreated control - - - - 

TerraClean® 1 Gal/A Drench 1 Gal/A Drench 1 Gal/A Drench 1 Gal/A Drench 

SoilBuilder®  2 Gal/A Drench 2 Gal/A Drench 2 Gal/A Drench 2 Gal/A Drench 

Compost 10 tons/A  

(6-29-07) 

5 tons/A 

(5-09-08) 

3 tons/A 

(7-7-09) 

3 tons/A 

(7-15-10) 

 

Ratings consisted of yield and spear count (April 30-June 15 in 2010), and soil sampling (July 15 2010). 

Fern dry weight after fern death in November 2009 and 2010 was also recorded. 

 

Effect of soil amendments under fumigated and unfumigated conditions 

Field studies were established in Oceana County, MI in 2007 to assess the efficacy of soil 

amendments/fumigation on asparagus ‘Millennium’.  Each field was setup using a randomized complete 

block design with 4 replications.  

Farm A (unfumigated soil and untreated crowns): This site was unfumigated and untreated one-year-old 

asparagus crowns ‘Millennium’ were transplanted on 23 May 2007.  A single row was used for each plot. 

Rows were on 5-foot centers, with 12-inch between plants inside the row.  

Field B (fumigated soil and treated crowns): This site was fumigated with metam sodium (Sectagon 42). 

One-year-old ‘Millennium’ crowns treated with the fungicide Fludioxonil (Cannonball
TM

, Syngenta) were 

planted on 6 June 2007. Double staggered rows were used at this site.  Double rows were on 5-foot 

centers, with 7-inch spacing between plants in each individual row.  

Plant populations used by the two commercial farmers were different but representative of the industry 

practices. Consecutive treatment rows were separated with guard rows to avoid treatment contamination. 

Plots were 25 feet long but the number of plants per plot varied between sites (25 plants for site A and 42 

plants for site B).  Treatments are indicated in Table 2:  

 
Table 2. Treatments. 

Treatment 2007 2008 2009 2010 

Treated control Cannonball - - - 

Untreated control - - - - 

Mustard bran 2 tons/A 2 tons/A 2 tons/A 2 tons/A 

TerraClean® 1 Gal/A Drench 1 Gal/A Drench 1 Gal/A Drench 1 Gal/A Drench 

SoilBuilder®  2 Gal/A Drench 2 Gal/A Drench 2 Gal/A Drench 2 Gal/A Drench 

Compost 10 tons/A 5 tons/A 3 tons/A 3 tons/A 

 

Ratings consisted of stand counts, harvest yields (April 30-June 15 in 2010), and soil sampling (July 15 

2010). 

 

Results 

Effect of soil amendments cover crops planting materials and cover crops 

In November 2009 after fern death, one-year-old crowns treatment had the lowest fern dry weight 

followed by the cover crop treatments.  Compost plot produced the highest fern biomass at the end of the 

growing season. 



In 2010, one-year-old crown had the lowest yield and spear count, and compost the highest yield and 

spear count.  These results were in agreement with fern biomass evaluation in November 2009.   

All transplant treatments yielded more than one-year-old crowns treatment for both total weight and spear 

count. 

 

Table 3.  Asparagus yield and spear count as affected by the treatments 

Treatment 

Fern 2009   Yield 2010 

Total dry weight 

(g/Plot) 

Weight  

(g/plot) 

Spear count  

(per plot) 

Dairy compost 2.44 a 4226.0 a 138.5 a 

Brassica cover crops 1.64 c 3255.8 b 110.0 b 

Microbial soil amendment 2.23 ab 3567.0 b 134.0 ab 

Control 1.94 bc 3091.0 b 115.2 ab 

One-year-old crown 0.61 d 1665.0 c 73.0 c 

LSD 0.4817 585.60 26.16 

P-Value 0.0001 <.0001 0.0011 

 

Effect of soil amendments under fumigated and unfumigated conditions 

Field A (unfumigated site) showed significant yield differences among treatments.  Upon final asparagus 

harvest on 10 June 2010, yellow mustard bran showed the highest yield.  This was followed by the 

treatment where crowns were treated with Cannonball prior to planting in unfumigated soil.  

In Field B (fumigated site), none of the treatments affected asparagus yield and spear count.   

Table 4. Yield and Spear Count per plot in 2010*. 

 
Field A Field B 

Weight Count Weight Count 

Compost 3437.3    b 210.3 6604.4 327.0 

Mustard 4043.7    a 200.3 6063.7 321.8 

SoilBuilder* 3608.3    b 200.3 5306.6 266.3 

Treated Control 3715.3 ab 206.7 6338.7 322.0 

Untreated Control 3598.7    b 195.3 6604.4 327.0 

TerraClean - - 5434.6 275.8 

LSD 374.95 26.04 1610.30 84.71 

P-Value 0.0266 0.8399 0.1931 0.5294 

• Note that planting density was different between fields 

• SoilBuilder was applied about 1 hour after TerraClean in the treatment labeled SoilBuilder. 
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