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Asparagus Miner is a small fly that lays eggs in the base of asparagus plants in fern.  After hatching, 
larvae mine the outer layers of the stem. Because this mining does not affect nutrient transport, and 
because only a small portion of the total plant is mined, asparagus miners do not directly damage plant.  
However, there is a relationship between mining Fusarium crown and root rot infection.   
 
Asparagus miners overwinter as pupae in the soil and emerge as an adults in late spring.  Female flies are 
attracted to asparagus in fern for egg laying.  When overwintered females are searching for egg laying 
sites most asparagus fields are still being harvested; only volunteers and young fields are in fern.  These 
young fields attract asparagus miner flies from around the area and may fly populations 10 times (or 
more) higher than populations at other times of year.  Asparagus plants in fern at this time also have more 
mining and more larvae per stem than plants that are in fern at other times of the season.  This may lead to  
young plants being infected with Fusarium very early and may reduce of the productive life of the plant.   
 
Unfortunately, most insecticides registered for use on asparagus do little to control asparagus miner 
damage when populations are high.  Our research has shown that foliar insecticides do not significantly 
reduce the number of asparagus miners per stem or the percent of stems infected (as compared with 
untreated stems) during these early season flights.  At-plant treatments of some neonicitinoid insecticides 
(which are NOT registered for use on asparagus) did reduce the number of asparagus miners per stem and 
the amount of stem mined.  However, at-plant treatments are not practical for asparagus miner control, 
since asparagus is a perennial crop. 
 
Earlier this year, Di-Syston® 8 received a 24 (c) Supplemental label (SLN) for control of asparagus aphid 
and thrips on asparagus in Michigan. Because Di-Syston is a foliar-applied systemic insecticide, we felt it 
had potential to control asparagus miner. However,  Di-Syston is highly toxic and requires great care to 
apply safely.  
 
With the cooperation of a commercial asparagus grower, we assessed the efficacy of Di-Syston 8 on 
asparagus miner control in a young asparagus field (planted in 2005).  The field was 38 acres and was 
divided into 4 sections of 7 to 10 acres each.  Di-Syston 8 was applied to two of the sections twice during 
the growing season during peak asparagus miner flight.  Other insecticides, herbicides, fungicides, etc. 
were applied to the entire field when needed.  
 
We assessed the degree of mining in each section of the field on Jul 17/18  and again on Sep 26.  During 
the first sample we examined all of the stems growing from a single crown at 20 randomly-selected areas 
per section.   Both above-ground and below-ground sections of the stems were examined for evidence of 
mining.  On Sep 26 we examined all of the stems from four consecutive plants in six randomly-selected 
areas of each section for asparagus miner damage.  Only above-ground sections of the stems were 
examined on this date.   



 
Results are shown in Table 1.  Section 3 (Di-Syston-treated) had the fewest mined stems, both on Jul 17 
and on Sep 26.  Section 4 (untreated) had the most mined stems on both dates.  On average, treatment 
with DiSyston reduced asparagus miner damage (mean of 1.8% of stems with evidence of mining above 
ground on Jul 17 and 34.5% of stems on 26 Sep) compared with untreated sections (3.2% of stems with 
evidence of mining above ground on Jul 17 and 48% of stems on 26 Sep). Better control may be achieved 
by combining Di-Syston applications during peak asparagus miner flights (maximum two applications 
allowed per season) with applications of other insecticides at other critical times.  We did not evaluate the 
number of asparagus miners per stem or the extent of the mines in this study, so the effect of Di-Syston 
treatment on these measures of infection are not yet known.   
 
Table 1.  Asparagus miner damage in sections of a commercial asparagus field treated with Di-Syston® 8 
or untreated.   

Above Ground Damage Below Ground Damage  
Section 

 
Treatment 

 
Date % Crowns % Stems % Crowns % Stems 
Jul 17 15.0% 3.6% 20.0% 6.0% One DiSyston 
Sept 26 91.7% 43.9% NA NA 
July 17 0% 0.0% 10.0% 2.1% Three DiSyston 
Sept 26 70.8% 25.2% NA NA 
July 17 10.0% 1.8% 30.0% 4.5% Two Untreated 
Sept 26 83.0% 47.4% NA NA 
July 17 15.0% 4.5% 35.0% 12.1% Four Untreated 
Sept 26 91.7% 48.6% NA NA 
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Summary 
The goal of this work is to test greenhouse produced transplants as a replacement for one year old crowns 
for asparagus field establishment. The advantage of transplants include, 1) production of healthy planting 
materials, 2) no use of fumigants (methyl bromide is currently used for fumigation of crown nurseries 3) 
reduced injury of the planting material, 4) savings in seed cost.  Our preliminary studies show that the use 
of greenhouse produced transplants may be a viable option for establishment of new asparagus fields in 
Michigan.  Plants from transplants showed more shoots and healthier shoots than plants from one year 
crowns.  Plug cell size affect transplant growth in the greenhouse but the effect on field performance is 
not well known. Studies are being conducted to test the effect of crowns and transplants on disease 
incidence and yield. 
 
Background and rationale 
Michigan is currently the third ranked asparagus producer in the nation (MDA 2005) but is facing 
multiple challenges that include competition from China and Peru, yield losses due to environmental 
conditions during the harvest season, and losses due to increased disease pressure from soil-borne 
pathogens.  Of the three challenges facing the industry, soil-borne pathogens cause the greatest thread to 
the industry.  Virgin lands are not available to establish new production fields.  In a replant situation, 
fields typically have elevated levels of Fusarium spp. and Phytophthora spp.  When establishing new 
fields crowns are grown in a nursery field for one year and the dormant crowns are mechanically dug and 
then transplanted into new fields.  This practice has several potential flaws that include production of 
unclean crowns and mechanical damage that create entry points for pathogens.  To overcome part of the 
problems producers have turned to fumigating crown nurseries to ensure that they will have healthy 
crowns.  However the fumigant standard of Methyl Bromide is no longer available.  Other fumigants are 
currently being tested but none have demonstrated the effectiveness provided by methyl bromide.   
 
There are two alternatives to using field grown crowns: 1) direct seeding and 2) transplants produced in a 
greenhouse.  From preliminary studies it has been demonstrated that direct seeding is not a viable option 
for the Michigan asparagus industry (John Bakker).  Establishing fields with asparagus transplants was 
demonstrated in the mid 1980’s but the survival rates in the field were low (Dufault 1984; Alder 1985).  
This method would also help reduce seed costs (Cantaluppi 1993).  While this method seems to be an 
ideal substitute for crowns the following questions need to be answered; 1) How long should transplants 
be grown in the greenhouse before they are transferred to the field?  2) What is the impact of plug cell 
size on seedling growth and finished product quality?  3) Does plug cell size at planting effect its future 
performance?  4) How do transplants perform in the field compared with crowns under infested and 
disease-free situations? 



  

 
Methodology 
 
Effect of crowns and transplant plug cell size on field performance 2006. 
This study was established in summer 2006 on a cooperator’s farm in Oceana County, MI, in a field with 
a history of asparagus production.  Millennium and Jersey Knight asparagus seed were planted in 3 cell 
sizes (72, 98, 128) at a commercial greenhouse in Southeast MI.  Seeds were planted 6 Apr 2006 and 
trays were then placed in germination chamber.  Trays were removed from the chamber after plants 
emerged (12 Apr).  The transplants were maintained in the greenhouse for 8 weeks and then moved 
outside for 2 days prior to planting.  Crowns were obtained from a commercial grower and were sorted 
for size and vigor.  To reduce soil pathogen levels Sectagon 42 (75 gal/A) was applied on 10 May.  
Crowns were planted on 2 June in a 7 inch staggered row with crowns being dipped in Topsin (20 oz/100 
gal) for 10 min and planted directly into furrows.  Transplants were planted on 12 June in a 5.5 inch 
staggered row with a mechanical transplanter.  Insects were controlled with weekly applications of Sevin 
XLR Plus (3 pt/A) with Diazionon (1.5 pt/A) applied for asparagus miner control during the month of 
Aug.  Foliar diseases were controlled with weekly applications of Bravo WeatherStik (3 pt/A). Foliar 
fertilizer (20-20-20; MoraLeaf; 5 lb/A) was applied 3 times during the growing season.  Stand counts 
were taken on 29 Sept and the total number of shoots was measure as well as the percentage of dead 
shoots due to disease. 
 
Effect of transplant plug cell size on greenhouse performance 2006. 
This study is being conducted using 9 different plug cell sizes with different volume, shape, diameter, and 
depth.  The effect of plug cell size on root and shoot development is measured every two weeks. Results 
will be presented at the EXPO. 
 
Results 
 Results from these studies are very preliminary at this stage of the project.  However, important 
trends have been observed after this first year. 

Plant survival was 100 for all transplants.  This observation is very encouraging since the first 
season is the most critical for asparagus transplant survival in the field.  We have noticed a slight 
reduction in crown stand but this was minor and represented only 3%.  

Plants established with transplants had significantly more shoots than plants established with the 
standard one year old crowns irrespective of the asparagus cultivar used.  Also the percentage of dead 
shoots due to disease infection was significantly higher with the crown treatments compared to transplant 
treatments.  The transplant plug cell size did not affect transplant survival; shoot number, and percentage 
of diseases shoots.  While significant differences did occur, crown health may have been compromised 
due to Phytophthora infection at planting.  
 
Table 1.  The percent of stand for 20 feet of row based on the 2 planting rates for Millennium and Jersey 
Knight asparagus.  

Asparagus stand (% of initial density at planting) Treatment Millennium Jersey Knight 
Crownsy 100 97 
72 cell traysz 100 100 
98 cell trays 100 100 
128 cell trays 100 100 
yPlant spacing is 7.0 inches in a staggered row. 
zPlant spacing is 5.5 inches in a staggered row. 

 
 
 



  

 
Table 2.  Average number of shoots per plant and the percent of dead shoots for a 20 foot section of row 
for Millennium and Jersey Knight asparagus.  

# shoots/ plant % dead shoots Treatment Millennium Jersey Knight Millennium Jersey Knight 
Crownsx 4.0   by 3.2   b 13.9   b 8.9   b 
72 cell traysz 6.5 a 4.6 a 2.8 a 5.1 ab 
98 cell trays 5.7 a 4.9 a 3.7 a 2.9 a 
128 cell trays 5.5 a 4.6 a 3.1 a 2.6 a 
xPlant spacing is 7.0 inches in staggered rows. 
yPlant spacing is 5.5 inches in staggered rows. 
zTreatments with the same letter are not significant different at P=0.05 (LSD). 
 
Conclusion 
Our preliminary studies show that the use of greenhouse produced transplants may be a viable 
option for establishment of new asparagus fields in Michigan.  Plants from transplants showed 
more shoots and healthier shoots than plants from one year crowns.  Plug cell size affect 
transplant growth in the greenhouse but the effect on field performance is not well known.  
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Fumigation Study 
In the fall of 2005 a trial was established on a grower cooperators farm in Oceana Co., MI in a field with a 
history of asparagus production.  The soil type was a Spinks-Benona complex with a zero to six percent 
slope.  Treatments consisted of metam-potassium (60 gal/A; K-Pam), 1-3 dichloropropene (35 gal/A; 
Telone C-35), and an untreated control which were replicated four times in a randomized complete block 
design.  Treatments were shank applied to a depth of 10-12 in. in rows that were 13 ft wide by 60 ft long 
on 7 Oct 2005.  Treatments were separated by a fumigated (Chloropicrin 100%) raised black plastic 
mulch covered beds.  Beds were allowed to over winter and were planted on 5 May 2006 using 
disinfested Millennium asparagus seed.  Three rows 18 in apart were planted in the center of the  treated 
bed with a seed depth of 2 in and a spacing of 1.5 in.  Prior to planting, hydrated lime (1000 lb/A) was 
spread on the plot to raise the pH to a neutral level.  For weed control, Touchdown (1 qt/A) was applied to 
the untreated plots on 2 May, Lorox (0.5 lb/A) was applied as a pre-emergent to all plots on 25 May.  
Foliar diseases were controlled by weekly sprays of Bravo Weather Stik 6SC (3 pt/A) and insects were 
controlled with weekly sprays of Sevin XLR Plus (3 pt/A). Diazinon (1.5 pt/A; 7 Aug, 14 Aug) was 
applied for asparagus miner control.  Prior to fumigating (4 Oct. 2005) soil samples were taken from 5 
points in the center of the beds to a depth of 30 in using a JMC soil probe with a plastic liner to maintain 
the soil profile.  Samples were divided into 6 in. increments and allowed to dry for 7 days. After drying 
soils were diluted to 102 in 0.05% water agar solution and then plated onto PPA or Komada’s selective 
media.  Plates were then incubated for 7 days and resulting Fusarium colonies (CFUs) were counted and 
isolated for identification.  A second set of samples were taken 14 days after fumigation on 21 Oct. 2005, 
a third set taken before planting on 2 May 2006, and  a final set was taken on 10 Oct 2006.  Along with 
the deep cores, shallow (12 in.) soil samples were taken on 10 Oct 2006 from 10 random locations in 18 ft 
sections of the treatments.  Samples were sent to A&L laboratories (Fort Wayne, IN) for pH and nutrient 
analysis.   Plant evaluations consisted of stand counts taken bi-weekly (8 June, 21 June, 3 July, 11 July, 
28 July, 14 Aug, 28 Aug, 23 Oct) and a health rating (23 Oct).  Soil tests were conducted on the pre-
fumigated soil at the different soil depths for pH, lime index, phosphorus, potassium, calcium, 
magnesium, and organic matter.  
 
Fern growth for the treatments was variable between reps with some reps having short weak yellow fern 
while others had tall strong dark green 
fern.  This was present in both fumigated 
and non-fumigated ground.  The number 
of ferns that were yellow or brown was 
significantly greater for the untreated 
control (Fig. 1).  Rows fumigated with K-
Pam (metam potassium) or Telone C-35 
(1-3 dichloropropene) significantly 
reduced Fusarium colonies (CFUs) when 
compared to the untreated control (Fig. 2).  
Reduced Fusarium colonies (CFUs) were 
also found after the treatments were 
allowed to overwinter.  

Fig. 1.  Average Number of Dead Seedlings
in a Fumigated Asparagus Crown Nursery

N
um

be
r o

f d
ea

d 
se

ed
lin

gs
pe

r 5
0 

ft 
of

 ro
w

0

5

10

15

20

25
Jun 21 
Jul 3 
Jul 18 
Aug 14 
Aug 28 

Untreated Telone C-35 35 gal/AK-Pam 60 gal/A



Phytophthora 
Early in the season and after considerable 
rainfall, asparagus spears were submitted for 
diagnosis.  Most of the spears were symptomless 
but a few showed soft rots and or water-soaked 
lesions and few others were curved and/or 
shriveled.  Crowns from a 3-year-old field, 
spears from an irrigation plot, and seedlings 
were also sampled. 
 
Fourteen Phytophthora isolates were recovered 
from spears.  The isolates recovered presented 
morphological characteristics identical to the 
Phytophthora sp. isolated from asparagus in 
2004 and 2005, but the DNA fingerprinting to 
confirm their identity was not done.  
Phytophthora sp. were not recovered from other 
samples.  Fusarium spp. were isolated from all 
samples and Pythium spp. were isolated from 
spears and roots.  The spears from which 
Phytophthora was isolated were water-soaked, 
stunted and/ or shriveled and extremely curved, 
symptoms observed in previous years.  
 
Evaluation of application methods and rates 
of the fungicide Cannonball 50WP for control 
of Fusarium crown and root rot. 
This experiment was conducted in a commercial 
field in Oceana County near the city of Hart, MI.  
The field has a history of several asparagus 
production plantings that suffered severe decline 
caused by Fusarium.  The soil at the site was a 
fine sandy loam and the location was planted to 
zucchini squash the previous year.  Treatment 
plots were arranged in a randomized complete 
block design.  Rows for the experiment were 
plowed by a single bottom plow to a depth of 12 
in. and were spaced 5 ft apart on 1 Jun.  
Treatment rows for each rep were 20 ft long and 
crown spacing was 7.5 in. in the row (27 crowns 
per row).  Before planting ‘Jersey Knight’ one-
year old crowns were treated by either soaking in 
a chemical solution for 10 min or by a soil 
drench.  The drench rate was 100 gal/800 ft2 and applied by watering cans after the crown had been 
placed in the planting trenches.  After planting and treatment the crowns were covered with soil and 
allowed to grow.  Foliar diseases were controlled with weekly applications of Bravo Weather Stik (3 
pt/A), and insects were controlled with weekly applications of Sevin XLR Plus (3 pt/A).  On 29 Sep stand 
counts for the entire treatment row were taken and each live fern was measured for height.  Data were 
analyzed using Sigma Stat version 3.1 (Systat Software Inc.) and treatments were compared using the 
Fisher LSD multiple comparison test. 
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Fig. 2.  Soil CFUs for Fall (before and
after  fumigation) and spring samplings
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Disease pressure was moderate to high at the site and the crowns selected for this experiment were sorted 
to minimize existing infections.  The high rate of Cannonball (1.87 g/100 L) had the tallest mean fern 
height and had significantly more fern per row than all other treatments (Table 1).   This difference was 
noticeable in every replicate of the experiment.  No phytotoxicity was noted for any of the treatments.   
 
Table 1.  Crown dip versus soil drench. 

Treatment and rate Application Height (in.) Fern/20 ft of row 

Untreated.............................................. -- 24.9 ab* 68.8   b 

Cannonball 50WP 0.374 g/100 L ........ crown dip 25.2 ab 71.8   b 

Cannonball 50WP 1.12 g/100 L .......... crown dip 24.2   b 70.3   b 

Cannonball 50WP 1.87 g/100 L .......... crown dip 26.2 a 87.3 a 

Cannonball 50WP 606 g/ha ................. soil drench 25.9 a 69.3   b 
*Column means with a letter in common are not significantly different (Fisher LSD Method; P=0.05). 
 


