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Weed Control in Onion

Bernard Zandstra
MSU

Review of 2006

1.  Early season was dry; preemergence 
herbicides were not very effective
2.  In general, postemergence herbicides were 
effective and good weed control was maintained to 
harvest
3. Most fields that were harvested before rains 
came in September were free of weeds at harvest

New Labels in 2006

1.  Outlook had Section 3 (Federal) label
2.  Chateau had Section 3 label
3.  Prowl H2O and GoalTender available and 
widely used

Onion Weed Control Research 
Priorities in 2006 

1.  Develop methods for use of Chateau on 
onion
2.  Compare Prowl H2O and GoalTender to 
Prowl and Goal

Prowl H2O

1.  Prowl H2O 3.8 ACS or CS 
(aqueous capsule suspension)
2.  Water-based flowable
3.  Label includes all crops on Prowl 3.3 label
4.  Less yellow color, staining, and odor

Prowl 3.3 EC

1.  Petroleum solvent-based 
formulation
2.  Strong odor; stains everything
3.  There are several generic pendimethalins
4.  Solvents and adjuvants in the formulation 
may increase activity of other herbicides in 
tank mix
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How to use Prowl 3.3 EC 
and Prowl H20

1.  Use Prowl 3.3 EC or generic pendimethalin 
PRE 2.4 qt/a
2.  Use Prowl EC POST alone, or with
GoalTender
3. Use Prowl H2O POST (2 qt/a) in tank mixes 
with GoalTender, Chateau, and/or a grass herbicide 
(Fusilade, Poast, Select Max)

GoalTender 4SC   

1.  Flowable-type, water-based 
formulation (suspension concentrate) 
4 lb/gal
2.  Very thick; less odor than Goal 2XL
3.  Use half as much volume as Goal 2XL
4. Little improvement over Goal 2 XL in crop safety, but 
use in tank mixes to avoid crop phytotoxicity 

Goal 2XL

1.  Petroleum-based formulation; 
strong odor
2.  Causes spotting and curling of 
onion leaves
3.  It may reduce onion yields slightly if applied in 
tank mixes
4.  Under warm, dry conditions, it is safe POST on 
onions at 0.031–0.063 lb/a (2-4 fl. oz)
5. There is generic oxyfluorfen

How to use Goal 2XL 
and GoalTender

1.  Never use oxyfluorfen before onions emerge
2.  GoalTender is safer on small onions (< 3 leaves)
3.  Use GoalTender in tank mixes with preemergence 
herbicides (Chateau, Outlook, Prowl)
4.  Use GoalTender when higher rates (0.125 lb ai/acre) are 
needed to control larger weeds
5.  Use Goal 2XL alone at low rates  (0.031-0.063 lb; 2-4 fl oz) 
on onions with 3 or more leaves
6.  Use GoalTender in tank mixes with a grass herbicide plus 
an adjuvant

Dual Magnum on Onion

1. New Michigan 24c (SLN) label for 
Dual Magnum; growers must agree to 
indemnify Syngenta for liability;
www.farmassist.com; print label after 

agreement; membership in MVC no longer
required for use
2.  Rate is 0.67-1.3 pt/acre (0.53-1.2 lb ai)
3. Use at 2 leaf stage or later; Max. of 2 
applications/year
4. For control of yellow nutsedge, eastern balck 
nightshade, pigweeds, and annual grass

Outlook on Onion

1.  Section 3 Supplemental label 
for USA
2.  Max. rate of 21 fl. oz/a (0.98 lb ai)
3.  1 app. after 2 leaf stage up to 
30 day PHI
4.  Tank mixes with Goal 2XL may injure onions
5.  Most effective at 2 leaf stage to suppress YENS
6.  Controls annual grasses and broadleaves
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Chateau on Onion

1.  Section 3 Supplemental label for USA
2.  Apply between onion 3-6 leaf stage;
45 day PHI
3.  Use 1 oz product (0.032 lb ai)/a; 3 oz 
max/season
4. Do not tank mix with Prowl EC, Outlook, Dual 
Magnum, Goal XL, Poast, Fusilade, Select, adjuvants
5.  Chateau has PRE and POST activity on pigweeds, 
nightshades, COLQ, smartweeds, chickweed, PRSP, 
and wild mustards

Nortron on Onion

1.  Label pending for 2007
2.  1 pt (0.5 lb ai)/acre POST
3.  Max. 4 applications/year; 30 
day PHI
4.  Controls chickweed, nightshade, 
and pigweed
5.  Suppresses yellow nutsedge
6.  Use for specific weed problems

An Onion Weed Control 
Plan for 2007 (1)

1.  April 1-15:  Plant onion and barley (0.75 bu/acre)
2.  May 1-10:  (just before onion emergence):  
Apply Prowl EC 2.4 qt + Buctril 4EC 0.3 pt
3.  May 20-30:  Kill barley at 4-6 inches with 
Fusilade, Poast, or Select + COC
4.  June 1-6 at 2 leaf stage:  Apply Prowl H2O 1.9 qt 
+ GoalTender 1-2 fl. oz; or Outlook 21 fl. oz. (alone) 
if nutsedge is a problem

An Onion Weed Control 
Plan for 2007 (2)

5.  June 15-20 at 3 leaf stage:  Apply Chateau 1-2 
oz to control nightshade, mustard, chickweed, 
groundsel, pigweeds, and lambsquarters
6.  July 1-5:  Apply Prowl H2O 1.9 qt or Dual 
Magnum 1.3 pt + GoalTender 2 fl. oz + 
grass herbicide
7.  July 15-20:  Apply Prowl H2O 1.9 qt or 
Dual Magnum 1.3 pt + GoalTender 1-2 fl oz. 
8.  July 10-20:  Apply Chateau 1 oz.

An Experimental Weed Control 
Plan for Small Area – No Nutsedge

1.  At onion 2 leaf stage, apply Prowl H2O 1.9 qt 
+ GoalTender 1 fl. oz. + Chateau 1 oz 
2.  Repeat the same application 4 weeks later, 
± July 1 
3.  July 15-20:  Repeat the application 
(45 day PHI)
4.  Add Poast or Fusilade to another mix for 
grass control no adjuvant; do not apply with 
Chateau

An Experimental Plan – With  
Nutsedge Present

1.  At 2 leaf stage (± June 1-5) apply Outlook 21 
fl. oz. alone 
2.  2 weeks later, apply GoalTender 2 fl. oz. + 
Chateau 1 oz.
3.  July 1-10:  Apply Dual Magnum 1.3 pt
4.  July 15-20:  Apply Prowl H2O 1.9 qt + GoalTender

1-2 fl. oz. + Chateau 1 oz.
5.  Apply grass herbicides in tank mixes without an 

adjuvant; do not apply with Chateau
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New Labels for Green Onion

1.  Dual Magnum – apply at 2 leaf stage
2.  Prowl H2O – label pending for 2007
3.  Outlook – label pending for 2007

Onion Weed Control Summary
1.  Maximum onion yield is a function of good weed 
control and lack of crop injury
2.  A few weeds can cause yield reduction
3.  Onions can overcome early season stunting, but 
injury in mid-season often causes yield reduction
4.  Select onion herbicides based on the weed and 
crop situation for each application

Acknowledgement
Onion research supported by:
Michigan Onion Research Committee (The Growers)
MSU (Project GREEEN, MAES, MSUE)
BASF
Syngenta
Valent
IR-4



Fungicides to Control Purple Blotch

Mary K. Hausbeck, Professor and Brian Cortright
Michigan State University, Department of Plant Pathology

(517) 355-4534

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 (Fig 1).  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 relative humidity > 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 that can be confused with purple
blotch.  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 affects 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 (Table 1)
were tested for control of purple blotch at the
MSU Muck Farm in 2006 in two separate trials. 
Most of the treatment programs were designed
for downy mildew control and this disease did
not develop.  Prior to planting, the site was
fumigated with Sectagon 42 (75 gal/A) on 28
Apr.  Onion ‘Infinity’ seeds were planted on 23
May at a density of 380 M/A into three double-
line rows spaced 16 in. apart on raised beds
centered 64 in. apart.  Treatment plots consisted
of one bed 22.5 ft long with 5 ft of unsprayed
buffer between plots in the same bed.  One bed
was left unsprayed between every two treatment
beds.  Seventeen treatments were replicated four
times in a randomized complete block design
for the first trial and eleven treatments for the

second trial.  The field was fertilized with 300 lb/A of 16-41-0 plus micronutrients (0.5% Cu, 1% Mn, and
0.5% Zn) and 400 lb/A of 0-0-60 on 27 Apr.  The plot also received 5 lb/A of 20-20-20 as a foliar spray
on 8 and 14 Aug.  Insects were controlled with applications of Lannate LV (3 pt/A on 7 Jul), Mustang
(4.3 fl oz on 17 Jul; 14 and 30 Aug), and Warrior (3.8 fl oz on 25 Aug) .  Weeds were controlled with

Figure 1 Typical purple blotch lesion resulting in death of
leaf tip.



applications of Prowl H2O ( 3 pt on 27 Jun) and Goal (6 oz on 22 Jul) and supplemental hand weeding
was performed as needed.  Fungicides were applied with a CO2 backpack sprayer equipped with three
XR8003 flat fan nozzles spaced 19 in. apart and calibrated to deliver 50 gal/A at a boom pressure of 50
psi.  Eleven applications were made at weekly intervals on 29 Jun; 5, 11, 18, and 25 Jul; 2, 8, 15, 22, and
28 Aug; and 6 Sep.  Plots were inoculated with a backpack sprayer and a spore suspension of Alternaria
porri concentrated at 1x105 per ml and applied at rate of 6 gal/A on 27 Jul.   Disease was assessed by
visual estimation of the amount of infected foliage per plot on 23 Aug and again on 7 Sep.  Onions in the
center row of each treatment bed were hand-harvested on 25 Sep, and the foliage was removed using a
mechanical topper.  Bulbs were graded and weights of small (< 2 in. diameter), medium (2-3 in.
diameter), and large (> 3 in. diameter) bulbs were recorded on 5 Oct.  Data were analyzed using Sigma
Stat version 3.1 (Systat Software Inc.) and treatments were compared using the Fisher LSD multiple
comparison test. 

Table 1.  Products used in onion downy mildew fungicide trial.
Product Active ingredient Company

A14576 experimental Syngenta

A19246 experimental Syngenta

Actigard acibenzolar-S-methyl Syngenta

Bravo Weather Stik 6SC chlorothalonil Syngenta

Cabrio pyraclostrobin BASF

DPX-GFJ52 copper hydroxide DuPont

Kocide 2000 copper hydroxide DuPont 

Maneb maneb Cerexagri

Manzate 75DF mancozeb DuPont

Reason fenamidone Bayer

Ridomil Gold MZ mefenoxam/mancozeb Syngenta

Ridomil Gold Flo mefenoxam/chlorothalonil Syngenta

Scala pyrimethanil Bayer

Tanos 50DF famoxadone/cymoxanil DuPont

V-10135 experimental Valent

V-10161 fluopicolide Valent

Results.  Disease progressed rapidly at the site after periods of excessive rainfall followed by hot and
humid conditions.   At the first recorded observation date many of the treatments provided significant
disease compared  to the untreated control (37.5 % foliar infection).  Treatments of (1) Tanos 50DF)
alternated with Manzate, (2) A14576 alternated with both Bravo Weathers Stik and Ridomil Gold Flo, (3)
Cabrio alternated with Bravo Weather Stik, and (4) Bravo Weather Stik) applied alone were especially
effective.  As disease progressed over the next three weeks only treatments containing (1) A14576
alternated with either Bravo Weather Stik or Ridomil Gold Flo, (2) Cabrio alternated with Bravo Weather
Stik, (3) Actigard, (4) V-10161) alternated with Bravo Weather Stik, and applications of (5) Bravo



Weather Stik alone provided significant disease control compared to the untreated control (Fig 2).  These
treatments were effective in limiting the amount of foliar defoliation and the amount of infected leaves. 
There were some yield difference among the chemical treatments but all were similar to the untreated
control.  Applications of Bravo Weather Stik 6SC at 1.5 pt/A applied alone had the lowest total yield but
provided the best foliar disease control. 
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Figure 2.  Foliar infection and defoliation of onions caused by purple blotch among treatments tested at the
MSU Muck Soils Research Farm, 2006.



Thrips Management in Onions 
 

Walter Pett, Entomology Department, MSU 
517-353-7191, pett@msu.edu 

 
 
An insecticide trial testing the efficacy of six chemical treatments (plus an untreated plot) for the control 
onion thrips was conducted during the 2006, onion growing season.  The experiment was conducted at a 
commercial onion producer’s farm in Michigan.  Treatments included; Carzol®, Lannate®, Lannate® 
plus PBO, Spintor®, Warrior®, Warrior® plus PBO, and an untreated control.  Fewer thrips were found 
on onions treated with Carzol® and Spintor® compared to the other treatments.        



 
 
 
 
 
 

Can Calcium Chloride Improve Onion Quality and Yield? 
 

Darryl Warncke 
Department of Crop and Soil Sciences 

Michigan State University 
 
Recent studies with onions grown on mineral soils in Georgia have shown that application of calcium 
chloride by either soil or foliar application may improve onion bulb quality and yields.  Where calcium 
chloride was applied there were trends toward increase bulb density, improved flavor, yield and a 
reduction in botrytis leaf blight.  However, foliar applications sometimes increased the pungency of the 
onion bulbs.  As a results of these findings some Michigan onion growers were interested in whether or 
not calcium chloride application may have some benefit for their onion crops.  It must be recognized that 
the soils used for growing onions in Georgia are sandy loams with exchangeable calcium levels of 
probably 700 to 1,500 lbs per acre.  In Michigan nearly all onions are grown on organic soils with 
exchange calcium levels of 8,000 to 11,000 lbs per acre.  Hence, the potential for benefit from the 
addition of calcium chloride would be to be considerably greater in sandy loam soils than in organic soils.  
The suggested calcium chloride program for onions is to either make a soil application at the 4 leaf stage 
or make applications over the foliage at the four leaf stage, bulb initiation and two weeks later.  Three 
field studies were established to evaluate possible effects of calcium chloride applications.  Of the onion 
growers that tried the calcium chloride one knifed in 15 gallons per acre along with the sidedress nitrogen.  
The others used the three spray foliar program.  The growers that tried calcium chloride this year did not 
leave check strips in their fields so it was not possible to determine whether or not the calcium chloride 
provided any benefit.  
 
Two replicated studies were initiated in fields when the onions had already begun to bulb.  One of these 
fields was where calcium chloride had been knifed in (location KU).  The other field (KE) had received 
no supplemental calcium.  In these two fields the first application of calcium chloride was made at early 
bulb.  A second application was made 3 weeks later.  A third replicated study was established at the MSU 
Michigan Research Farm (MRF).  At this location the calcium chloride treatments were made at the 6 leaf 
stage, early bulb and 3 weeks later.  The treatments used are listed in Table 1.  The commercial material is 
what was supplied to the onion  
 
Table 1.  Calcium chloride treatments applied to onions at three locations. 
            
Treatment  Sprayed On Rate   CaCl2      Calcium Chloride  
                        gal /acre    -     -     -    lbs/acre    -     -     - 
No material          0        0            0        0 
Commercial (36 % CaCl2)   Foliage   10 (40)     42           15      27 
Commercial (36 % CaCl2)   Foliage   20 (40)     84           30      54 
Res. Solution    Foliage   40       78           28      50 
Res. Solution    Foliage   40     105           38      67 
Res. Solution    Foliage   40     120           43      77       
Res. Solution     Soil    40     105           38      67 
Res. Solution     Soil                40     157           56    100   



growers.  It was applied at the rate of material indicated (10 or 20 gallons per acre), but with water added 
so the total liquid sprayed was 40 gallons per acre.  Additional calcium chloride solutions were made up 
by dissolving Dow Flake calcium chloride in water (Research Solution) to provide different amounts of 
calcium per acre when sprayed in 40 gallons of liquid per acre.   
 
Effects of the calcium chloride treatments on plant population at harvest and total bulb yield are shown in 
Table 2.  At the MRF harvested bulb populations tended to be highest where calcium chloride was 
applied.  Highest bulb yields occurred with foliar application of the commercial calcium chloride solution 
and where calcium chloride was sprayed on the soil surface between the onion rows.  However, the 
increase was not statistically different from the check plots.  Spraying calcium chloride at 105 and 120 lbs 
per acre caused some foliage injury and resulted in lower yields.  At the KE location plant populations 
were thin and variable, but were not affected by the calcium chloride sprays.  Total bulb yield was 
reduced by the calcium chloride sprays, especially at 105 and 120 lbs per acre sprayed over the foliage.  
At the KU location plant populations at harvest were similar across all treatments.  Total bulb yields were 
also similar, except where 120 lbs calcium chloride per acre was sprayed over the foliage.  This high rate 
resulted in a markedly lower yield.  
 
Table 2.  Harvested plant population and total bulb yield in relation to the application  

  of calcium chloride.    
           
   Plant Population  Total Bulb Yield  
Treatment*      MRF        KE KU         MRF          KE     KU  
         -     -    x 1000    -     -          -     -     cwt /acre     -     - 
  None       172         90.0 237         477 407     412 
  C    36   F      185         92.4 223         493 389     391 
  C    72   F      193         84.2 227         489 359     390 
  RS  72  F      165         86.2 224         434 379     396 
  RS 144 F      185         93.8 237         382 349     406 
  RS 180 F      185         85.9 226         366 307     364 
  RS 144 S      190         89.3 239         486 387     405 
  RS 216 S      193         78.0 231         499 375     416  
* C = commercial, RS = research solution.  F = foliar spray, S = sprayed on soil.  
  Number is the lbs calcium supplied.   
 
Quality of the onions bulbs at harvest did not appear to differ among treatments.  Bulbs are in storage and 
will be evaluated for internal quality and disease as well as for pyruvic acid content and bulb density.  In 
the research plots at the MRF spraying calcium chloride on the soil surface at 105 and 157 lbs per acre 
tended to suppress weed seedling growth.  From general observation of onion plants in the fields there did 
not appear to be any noticeable effect of calcium chloride application on presence of thrips or incidence 
of foliar disease.   
 
Based on observations to date and yield data there does not appear to have been any benefit from the 
application of calcium chloride to onions at the suggested rates.  Application of calcium chloride at rates 
over 100 lbs per acre over the foliage did cause some foliar injury to onions at one location and resulted in 
reduced bulb yield.  However, at the suggested rates of application there was no adverse effect, except for 
the added costs.    



 1

 
 
 
 
 
 

Improving Onion Cropping System with Cover Crops 
 

Mathieu Ngouajio (ngouajio@msu.edu) and Guangyao Wang 
Department of Horticulture, Michigan State University 

428 Plant and Soil Sciences Building, East Lansing, Michigan, USA 48824 
 
Summary 
Two years of studies with Brassica and sorghum sudangrass cover crops showed: 

- Better onion stand establishment in the cover crop treatments compare to the bare ground with no 
cover crop 

- Higher number of onion bulbs in the cover crop treatments 
- Improved marketable yield, especially after oilseed radish cover crop 
- Improved weed suppression early in the onion season. 

Other benefits of integrating the cover crops into onion production system include erosion control, and 
soil quality improvement. 
 
Introduction and rationale 
The Michigan onion industry was valued at about $9.65 million in 2005, with a total harvested acreage of 
3,700 acres.  In Michigan, commercial onion production is conducted under intensive systems.  Onion 
growers are interested in practices that could improve the sustainability of their production system.  These 
include the use of cover crops to improve short crop rotations.  Specific benefits of integrating cover 
crops into onion production include soil protection against wind and water erosion, management of soil-
borne diseases, and improvement of soil quality.  Cover cropping does not need extensive management.  
It has the potential to improve short-term crop rotations.  In recent years Brassica species have been tested 
in many regions as cover crops and could provide numerous benefits if integrated into onion production 
system in Michigan. 
 
Brassica cover crops, including oilseed radish, brown mustard, oriental mustard and yellow mustard, have 
been shown to provide several benefits in many cropping systems.  Plants in the mustard (Brassica) 
family produce glucosinolates that are secondary plant metabolites.  Upon tissue damage, the 
glucosinolates are hydrolyzed to form multiple chemicals including isothiocyanate.  Isothiocyanate is a 
volatile toxic compound used as active ingredient in the commercial fumigant Vapam.  Brassica cover 
crops are called “Biofumigants” because they have the ability to release isothiocyanate when their tissues 
are damaged.  The process of breaking down Brassica tissues and incorporating them in the soil is called 
“Biofumigation”.  Biofumigants have helped reduce the populations of nematode, weed, and disease pests 
when managed adequately in cropping systems.   
 
Most studies on Brassica cover crops have been conducted on mineral soils and have used the cover crops 
as green manure before the cash crops (in the same season).  Results of those studies do not apply to 
Michigan conditions for several reasons: 1) most of Michigan onion is produced on muck soils, 2) onion 
has a long growing cycle, and 3) the growing season in Michigan is short and does not allow sufficient 
window to grow the cover crops in spring prior to planting onion.  Therefore, the most efficient way to 
integrate Brassica cover crops into onion production systems in Michigan is to plant the cover crops in 
late summer, incorporated the residue into the ground before the first frost (normally occurring in 
October), leave the field through winter and finally, plant onion in early spring (April).  Because of these 
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major differences in growing conditions, a study on Brassica cover crops in onion production under the 
specific conditions of Michigan was undertaken. 
 
Methodology 
Field studies were established at the MSU Muck Research Farm (Houghton muck) in 2005 and 2006 to 
test the effects of four Brassica and sorghum sudangrass cover crops on onion yield, pest suppression, 
and soil fertility.  Brown mustard, yellow mustard, oilseed radish, oriental mustard, and sudangrass were 
planted in August and incorporated into the soil in October of each year.  A control treatment without a 
cover crop was also included.   
 
Onion was seeded in three double rows raised beds (5.5 feet width) on April with a planting density of 
about 285,000 seeds/A.  Onion variety used in the study was ‘Millennium’ in 2005 and ‘Infinity’ in 2006.   
Two weed samples were taken during onion growth in each year to investigate the effect of cover crops 
on weeds.  Onion was harvested on September 15, 2005 and September 18, 2006 on a section of 2 m (6.5 
ft) of one bed in each plot.  Onion bulbs were stored in the shade for two weeks and then sorted into 4 
grades.  Grades 1, 2, 3, and 4 consisted of bulbs with diameter of 0 to 51 mm, 52 to 64 mm, 65 to 76 mm, 
and greater than 76 mm, respectively.  The number and weight of bulbs in each grade was recorded. 
 
Results 
Cover crop Biomass 
All cover crops produced considerable amounts of biomass in both 2004 and 2005 (Table 1).  Biomass 
production especially for sorghum sudangrass was greater in 2005 than in 2004 because of warmer 
temperatures following planting in 2005.  Also in 2005, about 5,576 lb/A of weed biomass was produced 
in the control plot without cover crops.  The large weed biomass is an indication of the amount of weed 
seeds produced (and returned to the seed bank), that would become serious problems over the following 
years.  Seeds of some of the species present could remain viable in the soil for more than 10 years after 
their production. 
 
Table 1.  Cover crop biomass  

Cover crop dry biomass (Lbs/A) Cover crop Seeding rate 
(Lbs/A) 2004 2005 

Oilseed radish 20 5068 6092 
Oriental mustard 12 4819 9851 
Yellow mustard 12 4667 7972 
Brown mustard 12 4908 6030 
Sudangrass 60 2147 12167 
Control* 0 NA 5576 
* Biomass in control plot is weed biomass.   
 
 

 
Weed populations 
Common purslane, yellow nutsedge, common pigweed, and wild mustard made up about 95% of the total 
weeds.  Brassica cover crops reduced weed populations and weed density compared to control plots 
(Table 2).  However, the cover crops should be used supplement not as replacement for normal weed 
control programs.  By covering the soil and preventing weed germination and new seeds production, the 
cover crops could help reduce the amount of weed seeds in the soil if used as long term weed 
management tools. 
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Table 2.  Weed density and biomass during onion growth in 2005 and 2006 
Weed density (/m2)  Weed biomass (g/m2)  

Treatment 
Sample 1 Sample 2  Sample 1 Sample 2  

Total density 
(/m2) 

Total biomass 
(g/m2) 

Brown mustard 60.75 b 34.00 c  10.86 ab 4.87 bc  94.75 bc 15.73 ab 
Oilseed radish 71.25 b 47.13 bc  11.18 a 4.33 c  118.38 bc 15.51 ab 

Oriental mustard 61.38 b 39.63 bc  7.95 ab 7.17 a  101.00 bc 15.12 ab 
Yellow mustard 48.38 b 34.63 bc  5.87 c 4.89 bc  83.00 c 10.76 b 

Sudangrass 76.13 ab 50.88 b  11.31 a 6.84 ab  127.00 b 18.15 a 
Control 102.50 a 72.63 a  8.65 ab 7.05 a  175.13 a 15.71 ab 

* The first sample was taken on June 23 in 2005 (56 days after planting) and June 26 in 2006 (62 days 
after planting).  The second sample was taken on July 7 in 2005 (70 days after planting) and July 10 in 
2006 (76 days after planting).  The two years data were combined for analysis. 
 
Onion stand 
Onion plants were counted two weeks after germination and emergence.  Oilseed radish, yellow mustard, 
and brown mustard significantly increased onion stand compared to no cover crop control (Figure 1).  
Cover crops increased onion plant population by 14.6%.  Therefore, it is possible to use lower onion 
planting density to reduce seed cost in the cover crop systems. 
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Figure 1. Onion stand count in 2006.  Bed width was 5.5 feet. 

 
Onion yield 
Brassica cover crops had higher onion yield compared to control treatment (Table 3).  The bare ground 
system had low plant stand after emergence; a situation that contributed to the production of fewer but 
larger bulbs.  All cover crops treatments had more bulbs than the control, but due to intra-specific 
competition bulb size was reduced.  This suggests that under appropriate growing conditions, bulb size 
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and total yield could be improved in the cover crop systems by reducing plant density.  However, this 
hypothesis was not tested in this work. 

 
Table 3.  Onion yield in 2005 and 2006 

Total yield   Marketable yield (Grade2+3+4) 
Cover crop Weight  

(kg/2m bed) 
Bulb number

(/2m bed) 
Bulb size 
(g/bulb)  Weight  

(kg/2m bed) 
Bulb number 

(/2m bed) 
Bulb size 
(g/bulb) 

Oilseed radish 20.57 a   181.88 ab   110.90 ab  18.74 a 144.63 a   126.93 ab 
Oriental mustard   19.16 ab 173.75 b   106.98 ab    16.97 ab 128.25 bc   127.50 ab 
Yellow mustard 20.34 a   179.00 ab   110.13 ab    18.31 ab 139.25 ab   127.10 ab 
Brown mustard 19.98 a 191.13 a 102.70 b    17.92 ab 147.75 a 119.28 b 

Sudangrass 20.12 a   177.50 ab   111.28 ab    18.24 ab 139.25 ab 128.19 a 
Control  18.52 b 152.13 b 114.47 a  17.14 b 124.13 c 129.70 a 

* Bulb diameter was 0 to 2 inch (grade 1), 2 to 2.5 inch (grade 2), 2.5 to 3 inch (grade 3), and greater than 3 inch 
(grade 4).  The two years data were combined for analysis. 
   
Conclusion 
 
Brassica cover crops tested in this work showed excellent potential to increase onion stand.  Cover crops 
reduced weed density and biomass in early growing season.  The use of oilseed radish increased onion 
marketable yield.  Onion bulb number was increased by all cover crops.  Cover crops could help reduce 
muck soil erosion by the wind and improve soil quality by adding organic matter into the soil.   
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