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New Products for Onion Disease Management 
 

Dr. M.K. Hausbeck (517-355-4534; hausbec1@msu.edu) and R.S. Bounds (Graduate Student) 
Michigan State University, Department of Plant Pathology 

 
Downy Mildew 
 
Downy mildew is an especially devastating disease because it spreads rapidly and is not readily 
controlled.  Downy mildew of onion is caused by the pathogen, Peronospora destructor, and first infects 
older leaves, occurring as pale, elongated patches that may have a grayish-violet fuzzy growth.  
Symptoms of the disease are best recognized when dew is present in the morning.  Infected leaves 
become pale green then yellow and can fold over and collapse.  Premature death of onion leaves reduces 
bulb size.  The downy mildew pathogen initiates infection during cool temperatures (< 72 °F) and wet 
conditions.  Multiple infection cycles can occur in a season.  Spores are produced at night and are easily 
blown long distances in moist air.  They can germinate on onion tissue in 1½ -7 hours when temperatures 
are 50-54 °F.  High daytime temperatures and short or interrupted periods of humidity at night can 
prevent sporulation.  Overwintering spores, called oospores, can form in dying plant tissue and can be 
found in volunteer onions, onion cull piles, and in stored infected bulbs.  Oospores have thick walls and a 
built-in food supply so they can withstand unfavorable winter temperatures and survive in the soil for up 
to 5 years. 
 
Research studies have shown that weekly applications of mancozeb (Manzate 75DF) protect against 
downy mildew when spray coverage is good and sprays are begun before disease appears.  Some growers 
choose to include Ridomil Gold MZ 68WP in alternation with Manzate 75DF although this program is 
more costly.  This year’s test included a new product, Pristine 38WG, in rotation with Ridomil Gold MZ 
68WP for downy mildew control.  The program with Pristine 38WG and Ridomil Gold MZ 68WP in 
alternation was effective for downy mildew.  It is likely that Pristine 38WG alternated with Manzate 
75DF would also be effective but needs to be tested.  In addition to downy mildew, Pristine 38WG has 
activity against the leaf blights including purple blotch and Stemphylium.  In a field test for purple blotch 
and Stemphylium leaf blight, Pristine 38WG alternated with Bravo Weather Stik 6SC was a stand-out 
treatment. 
 
Purple Blotch and Stemphylium Leaf Blight 
 
Purple blotch first appears as small water-soaked lesions that quickly develop white centers.  As they age, 
the lesions turn brown to purple, surrounded by a zone of yellow.  Lesions can coalesce, girdle the leaf, 
and cause tip dieback.  Occasionally, bulbs are infected through the neck or wounds on the scales.  Spores 
of Alternaria porri can form repeatedly on lesions with cycles of low and high relative humidity.  When 
free water is available, spores can germinate in 45-60 minutes at 82-97 °F.  Spores can form after 15 
hours of high relative humidity (greater than 90%) and can be spread by wind, rainfall, and irrigation.  
Fungal growth is favored by temperatures of 43-93 °F, with an optimum temperature of 77 °F.  Old and 
young leaves injured by onion thrips are more susceptible to infection.  Symptoms can appear 1-4 days 
after infection, and new spores can appear by the 5th day.  The pathogen can overwinter in onion debris.   



Stemphylium leaf blight is an occasional foliar problem in Michigan.  Symptoms begin as small, light 
yellow to brown, water-soaked lesions that develop into elongated spots that turn dark olive brown to 
black with spore development.  Coalescing spots can blight leaves but rarely affect the bulb.  The 
pathogen normally invades dead and dying tissue.  Disease development is favored by long warm periods 
with leaf wetness.  Fungicides effective against purple blotch are also effective against Stemphylium leaf 
blight. 
 
New Product Testing 
 
Fungicides were tested for control of purple blotch at a grower cooperator’s farm in 2004 (Table 1).  
‘Hamlet’ onion seeds were planted on 20 April at a seed spacing of 2.75 in. to rows 10 in. apart on two-
row beds centered 36 in. apart.  Treatment plots consisted of one bed 20 ft long with 5 ft of unsprayed 
buffer between plots in the same bed.  Eight treatments were replicated four times in a randomized 
complete block design.  Fertilizer, herbicide, and insecticide applications were made according to 
commercial production practices.  No irrigation was applied.  Fungicides were applied with a CO2 
backpack sprayer equipped with two XR8003 flat fan nozzles spaced 19.5 in. apart and calibrated to 
deliver 50 gal/A at a nozzle pressure of 53 psi.  Eleven weekly applications were made on 23 and 30 June; 
7, 14, 21, and 28 July; 5, 12, 19, and 25 August; and 1 September.  Disease assessments were recorded 
from plants in the center 10 ft of each plot on 20 August and 8 September.  Onions in the center 10 ft of 
each plot were hand-harvested on 8 Sep, the foliage was removed using a mechanical topper, and bulbs 
were graded by size and weighed on 5 October.   
 
Table 1.  Fungicides tested on onion, 2004. 

Product Active ingredient(s) Manufacturer Registered 

Bravo Weather Stik 6SC chlorothalonil Syngenta yes 

Cabrio 20WG pyraclastrobin BASF yes 

Captevate 68WDG captan + fenhexamid Arvesta no 

Dithane 75DF mancozeb Dow AgroSciences yes 

ManKocide 61.1DF mancozeb + copper hydroxide Griffin yes 

Manzate 75DF mancozeb Griffin yes 

Omega 4.17SC fluazinam Syngenta no 

Pristine 38WG boscalid + pyraclostrobin BASF yes 

Ranman 3.3SC cyazofamid ISK Biosciences no 

Reason 4.16SC fenamidone Bayer no 

Ridomil Gold MZ 68WP mefenoxam + mancozeb Syngenta yes 

Rovral 50WG iprodione Bayer yes 

Tanos 50WG famoxadone + cymoxanil DuPont no 
 
Purple blotch and Stemphylium leaf blight symptoms were detected at low levels on 12 August.  Purple 
blotch was the primary disease and advanced nearly 5-fold in untreated plots during a 19-day period 
between 20 August and 8 September as temperatures increased to above normal levels (Table 2).  
Treatment programs that included Pristine 38WG or Tanos 50DF + Manzate 75DF were effective in 
limiting purple blotch to < 26%, while the remaining treatments did not significantly reduce disease when 
compared to the untreated at the time of the final evaluation.  Pristine 38WG alternated with Bravo 



Weather Stik 6SC was the only treatment to significantly reduce Stemphylium leaf blight when compared 
to the untreated.  All fungicide programs, except those containing ManKocide 61.1DF, reduced the 
percentage of necrotic leaf tissue when compared to the untreated.  Percentages of small (< 2 in.), 
medium (2-3 in.), and large (> 3 in.) bulbs did not differ among treatments.  Total bulb yields differed 
among treatments; however, yield differences did not correspond to foliar disease levels.  Slight 
phytotoxicity affecting < 1% of the foliage occurred on leaf tips after 7 weekly applications of 
ManKocide 61.1DF, applied alone or mixed with Tanos 50DF. 
 
Table 2. Efficacy of fungicides against purple blotch and Stemphylium leaf blight of onion. 

Purple blotch (%)y 
Treatment and rate/A 20 Aug 8 Sep 

Stemphylium 
(%)x 

Necrotic tissue 
(%)w 

Bulb yield per 
10-ft bed (lb) 

Untreated.......................................... 9.8   bcdv 46.8     c 11.3   b 56.3       d 36.2 ab 

Tanos 50DF 8 oz 
+ Manzate 75DF 3 lb 
alt. Manzate 75DF 3 lb..................... 3.5 a 24.4 ab 7.5 ab 33.8 ab 37.6 ab 

Tanos 50DF 8 oz 
+ Manzate 75DF 3 lb  
alt. Manzate 75DF 3 lb 
+ Rovral 50WG 1 lb......................... 3.0 a 25.7 ab 5.0 ab 31.3 ab 38.1 ab 

Tanos 50DF 8 oz 
+ ManKocide 61.1DF 2 lb  
alt. ManKocide 61.1DF 3 lb............. 11.8       d 41.5   bc 7.5 ab 51.3     cd 40.9 a 

Manzate 75DF 3 lb  
alt. Manzate 75DF 3 lb 
+ Rovral 50WG 1 lb......................... 3.9 a 28.1 abc 5.0 ab 37.5 abc 31.0   b 

ManKocide 61.1DF 3 lb................... 11.2     cd 36.1   bc 7.5 ab 43.8   bcd 39.0 a 

Pristine 38WG 18.5 oz 
alt. Bravo Weather Stik 6SC 1.5 pt .. 4.9 ab 17.0 a 1.3 a 22.5 a 33.6 ab 

Captevate 68WDG 5 lb .................... 5.5 abc 32.4   bc 6.3 ab 40.0   bc 30.4   b 
z Application sequence: 1 = 23 Jun; 2 = 30 Jun; 3 = 7 Jul; 4 = 14 Jul; 5 = 21 Jul; 6 = 28 Jul; 7 = 5 Aug; 8 = 12 Aug; 

9 = 19 Aug; 10 = 25 Aug; 11 = 1 Sep. 
y Leaf area with purple blotch symptoms. 
x Leaf area with Stemphylium leaf blight symptoms on 8 Sep. 
w Leaf area with necrotic tissue on 8 Sep. 
v Means within a column followed by the same letter are not significantly different according to the Waller-Duncan 

Bayesian k-ratio t-test (k-ratio = 100). 



Weed Management in Onions for 2005 
 

Bernard Zandstra 
Michigan State University 
East Lansing, MI 48824 

zandstra@msu.edu 
 
Postemergence weed control trials were conducted during 2004 to compare several combinations of 
preemergence and postemergence herbicides for weed control in onion.    Treatments applied before 
onion emergence should kill emerged weeds and suppress new weed germination through the onion 2 
leaf stage.  Subsequent treatments should kill all the weeds present plus provide residual activity for 4-6 
weeks.  Because of differences in weed control spectrum of herbicides, different soil types, and 
differences in ambient conditions (heat, humidity, soil moisture, onion condition) growers need a wide 
choice of chemicals for weed control, and need to learn to use them effectively.  It is always wise to 
alternate herbicides when possible to avoid buildup of tolerant or resistant weeds.  Herbicides that may 
be registered on onions eventually include Chateau, Nortron, and Starane.  Outlook should be registered 
for 2005.  
 
The following is a weed control plan for Michigan onions grown on muck soil: 

1. Plant onions and barley in April. 
2. Apply Prowl 2.4 qt plus Buctril 4EC 6-8 oz just before onions emerge. 
3. Apply Fusilade, Poast, or Select to kill barley at 5-6 inches. 
4. Apply Goal 2-4 oz plus Prowl 2.4 qt plus Outlook 21 fl oz at onion 2 leaf stage (about June 1) 
5. Apply Goal 4 oz plus Prowl 2.4 qt plus Dual Magnum 1.3 pt plus Fusilade 12 oz at onion 4-5 

leaf stage (about July 1) 
6. Apply Prowl 2.4 qt plus Goal 4 oz at onion 6-7 leaf stage (about July 20) 

 



 1

 
 
 
 

Onion Thrips – Insecticide Resistance and Management in Onion 
 

B. A. Nault, A. M. Shelton, J. Zhao and J. Plate, Dept. of Entomology, Cornell University, New York Agricultural 
Experiment Station, 630 W. North St., Geneva, NY  14456 (ban6@cornell.edu) 

 
Onion thrips, Thrips tabaci, is a major pest of onion in many onion production regions in the US.  In 
many years it is considered the most important pest of onions, especially in hot, dry years.  Onion thrips 
feed on leaves, which leads to reduced onion yield and bulb size.  If onion thrips are not controlled, onion 
yield reductions can reach from 34% to nearly 50%.  In addition to direct yield impacts, feeding damage 
by high populations of onion thrips can indirectly lead to elevated levels of purple blotch disease, caused 
by Alternaria porri, and grey neck rot, Botrytis allii, a fungal disease of stored onions.  Onion thrips can 
also infect onion with Iris Yellow Spot Virus (IYSV), which causes eyespot lesions on leaves that can 
result in significant yield loss.  Fortunately, this virus has not been detected in New York or Michigan.  
Until recently, we have recommended sampling fields for onion thrips and spray only when the action 
threshold of two to three thrips per green leaf is reached.  However, thrips control using this threshold has 
been unreliable in many fields, causing applications to be made much earlier in the season.  Perhaps, 
insecticide control failures have become more frequent in onion fields because onion thrips 
populations have developed resistance or spray coverage is not adequate or both.  Since 2001, our 
research has focused on addressing these questions.  The discussion below highlights our progress and 
provides an update on new insecticides that are effective against onion thrips. 
 
Monitoring for Insecticide Resistance.  A rapid laboratory assay system for detecting resistance in 
onion thrips, the thrips insecticide bioassay system (TIBS), was used in New York in 2001 and 2002 to 
evaluate susceptibility of onion thrips larvae to lambda-cyhalothrin (Warrior).  Warrior was selected for 
this study because it was the most frequently used product.  During the 2001 growing season, onion thrips 
populations were collected from 16 onion fields representing each of the major growing areas of New 
York.  Of the 16 populations examined, seven had LC50 values greater than 100 ppm (= field 
concentration equal to 3.2 fl oz/acre), indicating a potential for poor field performance (Figure 1).  There 
was considerable variation within each region (e.g., EL= Elba); some fields had thrips populations with 
LC50 values much higher or lower than 100 ppm.  This suggests that individual grower practices probably 
dictate resistance development and that thrips populations are somewhat localized. 
 
In 2002, onion thrips populations were collected from 10 onion fields in the middle of the season and 
again late in the season so that we could determine if changes in susceptibility to Warrior occur over time 
(Table 1).  We focused on the 100 ppm dose, based on data that thrips were difficult to control with 
Warrior when they had LC50 values > 100 ppm.  For the mid-season collection, there was considerable 
variation in the percent control with half the populations having > 50% mortality at 100 ppm.  For the 
late-season collection, there was again considerable variation in the percent control with half the 
populations having > 50% mortality at 100 ppm.  However, only one population that had >50% mortality 
at 100 ppm in the early part of the season had >50% mortality in the later part of the season.   
 
We suspect that insecticide use during the season caused these changes, but this could not be verified and 
other possibilities exist (e.g., movement of susceptible thrips from other onion fields or other crops could 
have reduced the frequency of resistance genes in onion fields).  Whatever the cause, these results 
indicate that resistance to Warrior in a particular onion field may be unstable and amenable to resistance 
management strategies. 
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FIGURE 1.  LC50 values for Warrior for each of 16 onion thrips populations in New York in 2001.  The 
recommended field rate of 3.2 fl oz/acre is equivalent to 100 ppm. 
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TABLE 1.  Percent mortality of onion thrips larvae after a 24-h exposure to Warrior at a field rate of 100 
ppm (=3.2 fl oz/acre) at two periods during the growing season in New York in 2002.  Mid-season was 
July through mid-August and late season was mid-August through October.  Number of thrips used per 
assay was 100 (n=100). 
 
Colonya Mid-Seasonb Late Seasonb 

EL3    11 e 77 ab 
EL6   70 ab  17 e 
OR2 100 a 30 de 
OR3    81 ab 87 ab 
OS1    15 e 76 ab 
PO5     9 e  18 e 
PR1   63 bc  36 cde 
WA3   13 e  59 bcd 
WA4   54 bcd  16 e 
aColony location: EL=Elba, OR=Orange Co., OS=Oswego Co., PO=Potter, PR=Prattsburg, WA=Wayne 
bValues within a column followed by same letters are not significantly different (P> 0.05). 

 
 
In 2003 and 2004, we examined onion thrips populations in onion fields at mid-season and late-season for 
their susceptibility to methomyl (Lannate), methyl parathion (Penncap M), and spinosad (SpinTor).  In 
both years for all products, mortality at the field rates was at or near 100%, suggesting that these products 
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should be effective in the field.  When examining much lower rates of these insecticides, we observed 
larger differences in LC50s among populations.  These results indicate that the potential for resistance to 
develop to these products also exists and that an insecticide resistance management program must be 
utilized. 

 
Examining Spray Coverage.  Poor spray coverage is a major factor contributing to poor insect control.  
In a single laboratory trial we conducted in 2003 (Figure 2), we tested the effects of three different nozzle 
types on control of onion thrips:  flat fan (XR11004VS) directly overhead or at a 45 degree angle, hollow 
cone (TXVS-26) (=industry standard) and twin flat fan (TJ-60 11004VS) positioned directly overhead.  
Potted onion plants were placed into a track sprayer chamber and then sprayed with Warrior using each 
nozzle and 30 gallons per acre, 40 psi and a speed of 4 mph.  Once the treated leaves had dried, they were 
cut into three sections: top (distal end), middle (a 4 inch section) and bottom (where the leaves meet the 
bulb).  Twenty onion thrips from our Warrior-susceptible colony were placed on each section and then 
mortality was evaluated after 24 hours.  The influence of nozzle type and onion section was striking.  
Over all parts of the plant, the twin flat fan was superior.  Since this experiment, we have replicated this 
trial and found similar results.  These results suggest that thrips control may be improved using twin flat 
fan nozzles rather than hollow cone, but next step is to evaluate these nozzles in the field. 
 
FIGURE 2. Percent mortality of onion thrips larvae on sections of onion plants (top, middle and bottom) 
after one application of Warrior was made using different nozzle types in a laboratory spray chamber in 
Geneva, NY in 2003.  
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Poorer coverage, due to sub-optimal nozzle choice or other factors, will result in an increase in the 
number of sprays and the amount of insecticide applied to achieve an acceptable level of control.  
Inefficient spray coverage hastens the development of resistance because insects will become exposed to 
sub-lethal doses of an insecticide deposit on the leaves.   

 
Evaluating New Insecticides.  In addition to knowledge on insecticide resistance and sprayer 
technology, there is also the need to incorporate new insecticide classes into insect management programs 
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for onion thrips on onions.  This is especially needed because of impending FQPA guidelines.  There are 
several new classes of insecticides, and different insecticides within each class, that are considered lower 
risk insecticides from a human health and environmental standpoint.  These include materials such as 
spinosad (SpinTor), which received an emergency exemption for use against onion thrips in Texas during 
2003 and is expected to have a full registration nationally in 2005.  Another product that has shown 
promise is acetamiprid (Assail), which has been registered for several vegetable crops and we are working 
with IR-4 for its registration on onions.  Both products have unique modes of action, and their use affords 
the opportunity to expand the types of products that can be used in a resistance management program, as 
well as fill the void if and when carbamates and organophosphates lose their registrations.  SpinTor and 
Assail have proven to be at least as effective against onion thrips as either Lannate or Warrior, when 
resistance to the latter products is not present (Table 2). 
 
TABLE 2.  Season total number of onion thrips larvae per onion plant at the Fruit and Vegetable Crops 
Research Farm in Geneva, NY in 2003 and 2004.  Onions, var. ‘Empire Sweets’, were transplanted in 
early June.  Four applications of each treatment were made on a weekly basis beginning on July 11, 2003 
and July 9,2004. 
 

   Mean season total number of onion thrips 
larvae per planta 

 
Treatment 

 
Chemical name 

Rate (amount 
product/acre) 

 
2003 

 
2004 

Untreated - - 112 a 64 a 

Warrior lambda-cyhalothrin 3.2 fl oz   15 c   6 b 

Lannate LV methomyl 48 fl oz   20 b   2 c 

SpinTor 2SC spinosad 4.5 fl oz   23 b   5 b 

Assail 70 WP acetamiprid 2.3 fl oz     18 bc 11 b 
a Means within a column followed by the same letter are not significantly different (P > 0.05; Fisher’s 
Protected LSD).  Data were transformed using a log10 (x + 1) function before analysis, but untransformed 
means are presented.   
 
Conclusions.  High levels of resistance to Warrior occur in onion fields in New York, but resistance 
varies on a field-by-field basis.  Moreover, resistance to Warrior within a single field can change 
dramatically within a single season.  We have not been able to detect resistance to Lannate, Penncap-M or 
SpinTor at field rates, but our data indicate that there is already variability in susceptibility at lower rates.  
This indicates that the genes for resistance are already present.   
 
The best strategy to manage onion thrips would be to rotate classes of insecticides so that a single 
generation of thrips is exposed to only a single class of insecticide (a single generation of thrips may take 
between 2-4 weeks depending on temperature).  Warrior, Lannate and Penncap-M belong to the 
pyrethroid, carbamate and organophosphate classes, respectively; however the organophosphates and 
carbamates have a similar mode of action, so they can almost be considered the same class.  Novel classes 
of insecticides are needed such as those in which SpinTor and Assail represent.  If they become 
registered, it would be advisable to rotate the insecticides on a 2-3 week basis.  For example, one could 
apply Warrior (or similar pyrethroid) from June 10-30, Lannate or Penncap (or a similar carbamate or 
organophosphate) from July1- July 21, then Assail from July 22-Aug 11, then SpinTor from Aug. 12-31, 
etc.  Such a rotation strategy would delay the onset of resistance to any one insecticide for the longest 
period of time. 



 
 
 
 
 

Michigan Onion Variety Trials:  A Cooperative Program 
 

Darryl Warncke 
Crop & Soil Sciences 

Michigan State University 
 

Onion varieties have changed considerably since the days of Downing yellow globe and Spartan 
Banner.  Many more choices are now available.  Variety selection is a matter of grower 
experience and is influenced somewhat by location.  In 1999 the Michigan Onion Committee 
initiated a variety evaluation program to help identify onion varieties in the 100 to 108 day 
maturity range that produce large size onion bulbs that store well.  For the first couple years seed 
companies were asked to submit their new and established varieties.  This year the seed 
companies were asked to submit up to five of their most promising onion varieties.  The goal was 
to have all varieties grown at three locations (the Eaton Rapids area, the Byron Center area and 
the Grant area) to determine if performance varied by location.  At each location each variety was 
planted in a row (usually two lines) completely against the field.  Locations of the trials were 
made available to Michigan onion growers and the seed company representatives so that they 
could observe the varieties throughout the year at one or more of these locations.  The varieties 
were evaluated and yields measured by specialists with Michigan State University.  Each year a 
twilight meeting has been held in August at the Byron Center location to observe the onion 
varieties and give the seed company representatives the opportunity to talk about their respective 
varieties.  Over the years there have been over 40 different varieties entered in these trials.  Nine 
seed companies have participated; Bejo, Florida/Solar, American Takaii, Sunseeds/Nunhems, 
Seed Works, Rispens, Rio Colorado, Nippon Norrim and Asgrow/Seminis.  During this time 
period there have quite a number of new onion varieties developed and released that have 
improved ability to produce large onions, some of this is related to better tolerance to foliar 
diseases and pink root.  Most of the varieties in this maturity class store quite well and tend to 
have a high percentage of single or double centers (growing points).  A couple of the new 
varieties may also be milder in flavor.  Results of the 2004 trial along with the storage data for the 
2003 varieties will be presented.  Thanks to cooperative efforts of the Onion seed companies, the 
Michigan Onion Committee and Michigan State University Michigan onion growers have good 
onion varieties to grow. 
 




