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Iris Yellow Spot Virus:
A New Threat for Michigan Onion Producers?

Dr. Mary K. Hausbeck (517-355-4534)
Michigan State University, Department of Plant Pathology

Iris Yellow Spot Virus (1'YSV) has been found in Israel, the Netherlands (on iris), Brazil, Slovania, and
Australia. It was first found in the U.S. on onion in Idaho in 1989, and has since been confirmed in many
states. 1'YSV has a host range which includes onion, garlic, leek, iris, and redroot pigweed. This disease
is transmitted by onion thrips. Second star larvae and adults can transmit the disease only if the virus is
acquired during the larval stage. Studies in another state have shown that one-third to one-half of the
thrips present in an onion field carried 1'YSV, and the thrips were about 50% efficient in transmitting the
virus. Once a thrips has acquired the virus, it remains infective for life. Within an 1'YSV-infected onion
plant, the disease is present at highest concentrations in the inner leaves near the bulb.

Symptoms include straw-colored, dry, tan, elongated lesions on the leaves and scapes (flower stalks) of
onion plants (Fig. 1). Some have green centers with yellow or tan borders, some appear as concentric
rings of alternating green and yellow/tan tissue. Infected leaves or scapes will lodge during the latter part
of the growing season. Above-ground symptoms may be similar to Fusarium basal rot, but roots are
healthy in I'YSV-infected plants. Some asymptomatic plants have tested positive for I'YSV.

Fi. 1. Symptoms of 1YSV on red onion leaves.

The virus rarely kills the plant, but weakens it and can allow other stresses to cause plant death. 1YSV
causes reduction in yields of large-sized bulbs especially in sweet and red onion varieties, reduction in
yield and quality of seed, and delays crop maturity. Research at Colorado State University has found that
disease incidence varies among varieties, I'YSV may be associated with plant stress, and in more
susceptible varieties, 'YSV incidence is initially higher along field edges and lower in the center of the
field (similar to the pattern of initial distribution of onion thrips). 1'YSV incidence decreases as plant
population increases, possibly because onion thrips are challenged to locate a single plant when plant



populations are high. Cornell University research found that Actigard + imidacloprid resulted in a 34-
38% yield increase of jumbo class bulbs.

IYSV is not seedborne, does not carry over in the soil, or move from the leaves into the bulb or roots so
volunteer plants from last year’s infected onions will not have the virus. 1'YSV must overwinter in a
living host, including seed onions, iris bulbs, overwintering onions and onion thrips.

Strategies for control:
o Do not plant bulb crops near seed and overwintering onion fields.
Keep onion thrips populations low.
Keep plants from being stressed through adequate irrigation, fertilization.
Scout fields, focusing on field edges, stressed areas and thinner stands.
Scout volunteer onion, because 1'YSV lesions tend to be more diagnostic on scapes than leaves.
Remove volunteer onions.
Bury all cull piles that may contain infected plants/bulbs.
Manage weeds around onion field.
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Hopeting, C. Iris yellow spot virus on onions — Do New York growers need to be concerned? Cornell
University, Vegetable MD Online, Department of Plant Pathology, Ithaca, NY.
(http://vegetablemdonline.ppath.cornell.edu/NewsArticles/Onion_I'YSV.htm)



Research on Diseases and Insect Pests of Onions in Ontario

Mary Ruth McDonald and Kevin Vander Kooi
Dept. of Plant Agriculture, University of Guelph, Guelph, Ontario, Canada N1G 2W1

email: mrmcdona@uoguelph.ca Telephone: (519) 824-4120.

In 2006, there were 5,900 acres of dry bulb onions grown in Ontario, worth $18.1 million. This
represents just over 40 % of the onion production in Canada. Ninety percent of the onions in Ontario are
grown on muck soil. The onion acreage has remained stable for decades. Between 40 and 60 % of the
onions go into cold storage and are sold over the winter months within Canada, and are exported to the
Caribbean and also to the United States.

The major diseases of onions in Ontario are Botrytis leaf blight, onion smut, Allium white rot and downy
mildew. Levels of all these diseases were low in the past two years, largely because of the dry and hot
weather in Ontario during the growing season. The major insect pests are onion thrips and the onion
maggot. Muck of the research on onions is conducted at the Muck Crops Research Station by researchers
at the University of Guelph. However, Dr. Jennifer Allen, extension specialist with the Ontario Ministry
of Agriculture, Food and Rural Affairs also has research trials each year.

The results of the major research trials in the past few years are summarized below. More details are
available in the Muck Vegetable Cultivar Trial and Research Report which is published by the Muck
Crops Research Station each year.

Botrytis leaf blight can result in rapid death of green leaves, so we often assess the number of green
leaves and dead leaves as an indication of disease control. Levels of Botrytis leaf blight were low all
season, but application of the new biological fungicide, Serenade, resulted in a higher number of green
leaves per plant on onions (Table 1).

Table 1. Effectiveness of Serenade for control of diseases on onions grown at the Muck Crops Research
Station, Holland Marsh, Ontario, 2007.

. . Average # Average #
Treatment Rate Botrytis Severity Green Dead Yield (t/ha)
(L/ha) Index
Leaves/plant Leaves/plant
Serenade 4.0 17.4 ns* 7.6 2.9ns 76.6 ns
Check - 18.2 7.1b 3.1 74.8

! ns= no significant differences were found between the treatments

ZBotrytis Severity Index= X [(rating class)(no. of leaves in each rating class)] x 100
(total no. leaves per sample)(no. rating classes-1)




Onion downy mildew occurs sporadically in Ontario, but can be very destructive when weather
conditions are conducive for disease development.. In 2006, Bejo Zaden released a bulb onion variety,
BGS 236, with resistance to onion downy mildew. This line was seeded in a plot with several other onion
varieties in 2006 and 2007. Perennial onions that were infected with downy mildew were transplanted
into pathways in the trial to provide inoculum. Downy mildew developed late in the season in 2006 and
very late in 2007. In both years, the Bejo line BGS 236 had the lowest number of downy mildew lesions
per plant (Table 2), but lesion numbers were not statistically different from some other onion varieties.
Varieties Ricochet and Braddock had fewer lesions than Millennium and Hamlet in the 2006 trial.

Table 2. The number of downy mildew lesions per plant in 2006 and 2007 and yield of various onion
varieties grown at the Muck Crops Research Station, Holland Marsh, Ontario

Vay  Lesonslant  AvergsGreen  yid o0 PP G
2006 200

BGS 236 42c 106 a 204>  935b 1.2ns

Ricochet 4.5 bc 8.4 bc 74.9 ab 99.0a 31

Braddock 4.7 bc 9.4 abc 76.3 ab 994 a

Calisto 6.7 abc 9.6ab 77.3a 99.8a

Stanley 7.2 abc 8.5 bc 73.9ab 979a 2.3

Fortress 7.6ab 8.4 bc 68.4 abc 98.7 a 2.4

Millennium 8.2a 8.5 bc 62.6 c 97.9a

Hamlet 9.1a 78¢c 66.8 bc 98.6 a

L Numbers in a column followed by the same letter are not significantly different at P=0.05, Fisher’'s
Protected LSD test
2 BGS 236 was seeded later than the other varieties, which may account for the lower yields.

Onion smut is a recurring problem in onion production in muck soils in Ontario. Growers generally use
seed treated with PRO-GRO and apply granular mancozeb in the furrow when seeding. Onion maggot
continues to be a problem. Growers apply a granular formulation of Lorsban (chlorpyrifos) in the seed
furrow and may also use seed treated with cyromazine (Governor in Canada, Trigard in the U.S.).

We have been working with Dr. | Taylor from NYSAES in Geneva , New York, to test new seed
treatments for improved control of both onion maggot and onion smut. Seed treatments were evaluated
for effectiveness in controlling onion smut and onion maggot. Treatments containing Raxil
(tebuconazole) in combination with thiram and different insecticides were evaluated in muck soil.

Raxil appears to be an effective fungicide for the control of onion smut. The insecticides, Poncho and
Regent, provided the best control of onion maggot, although Entrust was not significantly different
(Table 3).



As we’ve been studying the control of onion maggot and onion smut, we’ve noticed that the two seem to
be related — something that other researchers had mentioned. To investigate this further, we examined
onion trials in 2004, 2005 and 2007, that were set up to determine efficacy of different products and
looked at the relationship between onion smut infection and the incidence of onion maggot damage.
Because onion smut infects onions as the cotyledon is emerging from the soil, we looked at whether
higher onion smut is related to a higher incidence of onion maggot damage. There was no relationship
between onion smut assessed at the first true leaf stage and first generation onion maggot damage.
However, the amount of onion smut that developed over the season was related to the cumulative onion
maggot damage. Between 30 and 59 % of the variation in onion maggot damage was determined by the
percentage of onion smut in the plot. Smutted onions may be more attractive as a place to deposit eggs,
plus onion maggots may have a better chance of survival on onions infected with smut.

Table 3. Evaluation of seed treatments and for the control of onion smut and Onion maggot in yellow
cooking onions (Allium cepa) at the Muck Crops Research Station, Holland Marsh, Ontario, 2006

Treatments® Rate Product Smut (%) Onion maggot Yield
(ma ai/100 a seed) 1 leaf Total Total t/ha
R+Th+G 250 + 188 + 5000 33a 8.a 44 hed 59.7¢
R+ Th 250 + 188 3.5ab 7a 49 cd 27.7d
R+Th+E 250 + 188 + 5000 5.2 abc 17 be 32 abc 914 a
R+ Th + Reg 250 +188 + 2500 5.6 abc 9a 2la 925a
R+Th+P 250 +188 + 4390 10.3 abc 22 cd 17a 97.8a
Th 188 20.6 bc 14 ab 75e 25.2d
PG+P 2000 + 4390 21.6cd 16 bc 19.7 a 83.6 ab

1PG=PROGRO R=RAXIL Th=THIRAM P=PONCHO Reg=REGENT

E =ENTRUST G= GOVERNOR (Trigard)
2 numbers in a column followed by a different letter are significantly different at P = 0.05,
Fisher’s Protected LSD test.

Some onion varieties seem to have more onion maggot damage than others. When trying to look at
differences in resistance or attractiveness of onions to onion maggot, researchers in New York State found
that the density of the plant stand made a difference in the amount of damage that developed. Trials were
conducted in 2004, 2005 and 2006 to determine if there were differences in the levels of onion maggot
damage among different onion varieties and if plant stand had an effect on the percentage of onions that
were damaged.

The percentage of onions damaged by onion maggots was different among onion varieties and was
greater when onions were planted in a thick stand. Fortress had less onion maggot damage than some of
the other onions, especially Hoopla (Table 4). Fewer onions were damaged by onion maggot when
onions were grown in thinner stands (25 onions per meter or 8 onions per foot) than at denser stands
(Table 5). Stand thickness did not have an effect on total yield. Thus, it is better to plant onions at the
rate that will provide the thinnest stand that will still produce a marketable yield.



Table 4 . Percent onion maggot (OM) damage and yield of four onion cultivars seeded at the Muck
Crops Research Station, Holland Marsh, Ontario, 2006.

% OM Damage’ Yield
cutivat 19 Gen Total (t'ha)
Fortress 16.3a° 25.7 a 27.6ab
Cortland 15.7a 29.0 ab 354a
Millennium 23.8a 36.0b 348a
Hoopla 409b 58.0c 23.1b

L Within each cultivar, the data from four different plant densities were combined for analysis

2 1% Gen - OM Damage, seeding — 7 Jul; Total - Cumulative OM Damage from season

¥ Numbers in a column followed by a different letter are significantly different at P=0.05, Fisher’s
Protected LSD test.

Table 5. Percent onion maggot (OM) damage and yield of onions from four different plant densities
seeded at the Muck Crops Research Station, Holland Marsh, Ontario, 2006.

% OM Damage? Yield
Target Plant Density/meter! - 1 STGen Total (tha)
25 15.7 @° 283a 30.6 ns’
34 25.7b 39.0b 28.2
40 24.3b 36.3 ab 29.2
51 31.0b 45.1b 32.9

! Within each plant density, the data from four different cultivars were combined for analysis

2 1% Gen - OM Damage, seeding - 7 Jul; Total - Cumulative OM Damage from season

¥ Numbers in a column followed by a different letter are significantly different at P=0.05,
Fisher’s Protected LSD test.

“ns indicates no significant differences found among the treatments



Onion Weed Control Update

Bernard Zandstra
Michigan State University
East Lansing, Michigan
Zandstra@msu.edu
517-353-6637

Onion weed control trials were conducted at the MSU Muck Research Farm in 2007. Three trials were
conducted: Preemergence, postemergence, and postemergence with Basagran. Our objective is to find
the most effective methods to use labeled herbicides, and to determine whether new herbicides are safe on
onions.

Combinations of Prowl H20 2 gt/acre followed by (f.b.) Chateau 1 or 2 oz, Outlook 21 fl oz, or Dual
Magnum 1.3 pt gave good weed control and minimal crop injury. Crop injury occurred only when
Chateau was tank mixed with Dual Magnum or Outlook.

Postemergence treatments were applied at the 1, 2 and/or 4 leaf stage (LS) of onions. Goal 2XL @ 0.031
Ib/acre (2 fl 0z) plus Poast applied at 1 LS was safe on onion. Goal 2 XL 0.063 Ib (4 fl 0z) plus Poast
caused slight crop injury and yield reduction when applied at the 1 LS. GoalTender 4 SC (GT) applied at
0.031 or 0.063 (1 or 2 fl 0z) at the 1 LS plus Poast gave good weed control and no crop injury. Addition
of non ionic surfactant (NIS) improved herbicide activity on weeds slightly with no crop injury. Chateau
1 oz plus GT plus Poast applied at 2 and 4 LS was safe and gave very good weed control. Addition of
NIS caused crop injury.

Basagran at 0.5 Ib/a (1 pt) applied 4 times beginning at the 2 LS controlled yellow nutsedge fairly well
and gave the highest yields. More research needs to be done to clarify Basagran use patterns and timings
for use in onion. Applications beginning at the 2 LS were more effective than applications beginning the
3 LS, and did not cause additional crop injury.

Nortron is now labeled for onion. It may be applied 4 times/year at 1 pt/acre. It may be applied alone or
in a tank mix with GT to improve chickweed, nightshade, pigweed, and nutsedge control.

A combination of GoalTender, Poast, and Techmangam 4 Ib/a caused crop injury and yield reduction. To
reduce potential for crop injury, do not apply manganese with herbicides.

We anticipate a label for Starane for postemergence broadleaf control in onion. The tolerance has been
issued, and we have encouraged Dow to proceed with labeling.
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Postemergence — Crop injury and Yield-3

Nebula Mars Nebula Mars

Treatment Rate 7/11  7/11 Kgl/plot Kg/plot

10 Nortron 05 PO23 20 1.7 36 18

11 GoalTender 0.063 PO2 1.7 1.3 38 18
Starane 0.063 PO3

12 GoalTender 0.063 PO2,3 3.0 3.0 Bl 17
Techmangam 4 PO2,3

13 GoalTender 0.063 PO2,3
Basagran 0.5 P0O2,3 2.0 2.0 35 15
NIS 0.25% P0O2,3

LSD

25 25 15 9




Summary Preemergence

1. Prowl H20O + Chateau was safe on onion
and gave good yield

2. Chateau + Dual Magnum or Outlook caused
yield reduction

3. Chateau followed by Dual Magnum or
Outook was safe on onion

Summary Postemergence

1. Nebula and Mars responded similarly to herbicides
2. Goal XL or GoalTender0.031 or 0.063 applied at onion 1
leaf stage did not reduce yield

3. GoalTender appears to be safer on onion than Goal
XL when applied alone or with Poast; not statistically
significant

4. GoalTender + Chateau was safe, but addition of NIS
increased injury

5. Goaltender + Techmangam reduced yield

6. GoalTender + Basagran reduced yield slightly; not
statistically significant

Nortron on Onion

Postemergence for broadleaf control
Rate 0.5 |b (1 pt)/acre x 4 applications
Apply alone or tank mix with GoalTender

Controls chickweed, nightshades, mustards

Onion Weed Control
Recommendations for 2008 - 1

1. Prowl H20 1.9 Ib (2 qt) PRE after seeding

2. 2 leaf stage, Prowl H20 2 gt + GoalTender 1-2 fl
oz/acre + Outlook 21 fl oz for YENS

3. 1-2 weeks later, Chateau 1-2 oz for ladysthumb,
lambsquarters, nightshade control

Onion Weed Control
Recommendations for 2008 - 2

4. July 1-10 Dual Magnum 1.3 pt + GoalTender 1-2 oz
5. 1-2 weeks later Chateau 1-2 0z (3 0z max for year)

6. Fusilade, Poast, or Select Max as needed for grass
control

Onion Weed Control Conclusions

Complete weed control is needed to obtain
maximum onion yields. Control weeds before
they compete with onion. To obtain maximum
yield, avoid crop injury from misapplied
herbicides and control all weeds as early as
possible.




Unwanted Onion Consumers: Controlling Thrips and Maggots.

Walter Pett

pett@msu.edu,
517-353-7191

Department of Entomology
Michigan State University

Onion Thrips

Onion thrips continue to be a chronic problem for Michigan onion growers. Thrips damage onions with
their rasping/sucking mouth-parts and at high populations can disrupt plant photosynthesis by destroying
leaf tissue. Additionally, thrips can vector a number of viruses to different crops, including Iris Yellow
Spot Virus to onions. With the first positive confirmation of Iris Yellow Spot Virus in onions in
Michigan reported this past season, it is critical that we find methods to reduce thrips populations in
Michigan onions.

Our 2007, onion thrips insecticide trials examined the efficacy of five insecticides for onion thrips
control. These insecticides included; Assail 30 SP® (6 0z/A), Carzol SP® (1 Ib/A), Lannate LV® (3
pt/A), Movento® (8 0z/A), Spintor® (8 0z/A), and an untreated control. . Insecticides were applied on
July 27, August 1, and 8, using a CO, pressurized backpack sprayed at 35 psi and 50 gallons per acre.
Thrips were sampled on July 30, August 6, and 13, by collecting 10 plants per plot and returning the
plants to the laboratory for thrips counting. In the laboratory, thrips were rinsed off of plant leaves into
beakers with 70% ETOH. The collected rinsate (thrips in ETOH) was filtered through Wattman® No. 4
filter paper and the number of thrips on the filter were counted and recorded per plot. Data were analyzed
using SuperAnova. Significant differences between means were determined using Fisher’s Protected
LSD test (p=0.05). Results are presented in Table 1.

Onion maggot

Trigard 75WP® and Lorsban 4E® are the only labeled insecticides for onion maggot control. The EPA
has received a petition to cancel all uses of chlorpyrifos (Lorsban®) and if granted, Trigard® will be the
only labeled insecticide for onion maggot control. Our 2007 onion research tested 27 seed treatments,
Lorsban 4E® drench, and an untreated control (Table 2.). At this time the data are not analyzed, results
will be presented at the meeting.

Table 1. Treatments, application rates, and the average number of thrips (adults and larvae) per plant
(seasonal average). Averages followed by the same letter are not significantly different (p>0.05).

Insecticide/Rate Number of thrips/plant
Lannate LV® 3 pt/A 25.7 a

Carzol SP® 1 Ib/A 25.8a

Assail 30 SP® 6 0z/A 45.7 ab

Untreated 46.5 ab

Movento® 8 0z/A 55.7 b

Spintor® 8 0z/A 60.0 b




Table 2. Onion/onion maggot seed treatment list for 2007 onion maggot study.

Treatment/Formulation® 2

Chemical name

Seed Treater

Non-treated - Incotec
Lorsban 4E (drench) chlorpyrifos Incotec
Trigard 75WP cyromazine Incotec
Entrust spinosad Incotec
Mundial 500 fipronil Incotec
Poncho 600 clothianidin Incotec
IIIIIIIIIIIIIIIIIIIIIIIIIIII 7 Entrust spinosad Eastern Seed Services
8 - Mundial 500 fipronil Eastern Seed Services
9 - Poncho 600 clothianidin Eastern Seed Services
10  Entrust spinosad GTG
11 Mundial 500 fipronil GTG
12 Poncho 600 clothianidin GTG
13 Entrust spinosad Kamterter
14 Mundial 50 fipronil Kamterter
15 Poncho 600 clothianidin Kamterter
Entrust spinosad Nunhems
Mundial 500 fipronil Nunhems
18 Poncho 600 clothianidin Nunhems
Entrust spinosad Seed Dynamics
- Mundial 500 fipronil Seed Dynamics
21  Poncho 600 clothianidin Seed Dynamics
22 Entrust spinosad Seminis
23 Mundial 500 fipronil Seminis
24 Poncho 600 clothianidin Seminis
25 - Entrust spinosad Skagit Seed Services
_________________________ 26 Mundial 500 fipronil Skagit Seed Services
27 Poncho 600 clothianidin Skagit Seed Services
_________________________ 28 Trigard 75WP & Lorsban 4 cyromazine & |
ncotec

(drench)

chlorpyrifos

' All treatments including the untreated control will be treated with Thiram and Allegiance and a drench
treatment of Manzate.

2 Rates of the following:
1) Entrust (spinosad) at 5.1 g ai/100g seed = 0.2 mg ai/seed
2) Mundial, formerly Regent (fipronil) at 2.5 g ai/100g seed
3) Poncho at 4.59 g ai /100 g = (0.18 mg ai / seed)



Strategies to Improve Onion Production on Muck Soils:
Integrating Cover Crops and Planting Density
Mathieu Ngouajio (ngouajio@msu.edu) Darryl Warncke, and James W Counts

Department of Horticulture, Michigan State University
428 Plant and Soil Sciences Building, East Lansing, Michigan, USA 48824

Summary

The response of onion stand establishment, yield, and grade distribution was tested in response to various
brassica cover crops and planting densities. Results show that with the appropriate use of cover crops and
planting densities, onion yield can be maintained with significant savings in seed cost.

Introduction and rationale

In recent years Brassica species have been tested in many regions as cover crops and could provide
numerous benefits if integrated into onion production 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 the active ingredient in the commercial fumigant Vapam. When managed adequately,
brassica cover crops have helped reduce the populations of nematode, weed, and disease pests in various
cropping systems.

Preliminary studies conducted in 2005 and 2006 show that onion emergence and establishment was
improved in plots were Brassica cover crops were previously grown. Those findings suggest that growers
could reduce planting density after those cover crops without sacrificing yield. Onion seed is expensive;
therefore, even a 5% reduction in planting density could represent significant savings to the growers.

Our goal was to maximize onion yield and quality by determining optimum planting density after various
Brassica biofumigation strategies.

Methodology

Field studies were established at the MSU Muck Research Farm (Houghton muck) in 2007 to test the
effects of two Brassica cover crops on onion growth and yield. Yellow mustard ‘Tilney’ and oilseed
radish ‘Defender’ were sown on 9 September 2006. A control treatment without a cover crop was also
included.

Onion “Talon’ was seeded in three double rows on raised beds (5.5 feet centers) on 4 May 2007. Planting
densities were:

290,000 Plants/A
259,000 Plants/A
225,000 Plants/A
205,000 Plants/A
172,000 Plants/A



In order to achieve those densities, the seeding density was increased by 20% to account for mortality and
non germination. Diseases and insects were controlled following commercial production
recommendations. Ratings consisted of biomass for the cover crop and onion (2 July), stand counts (25
May and 2 July), and onions yield (5 Oct). Stand count and yield were performed in the middle 10-foot
section of each bed. Onion biomass evaluation during the season was conducted on a 50-cm section of
the middle rows (double rows) of each treatment. Onion bulbs were stored in a shed for two weeks and
then sorted into 4 grades. Bulb diameter was 0 to 2 inch (grade 1), 2 to 2.5 inch (grade 2), 2.5t0 3
inch (grade 3), and greater than 3 inch (grade 4). The number and weight of bulbs in each grade was
recorded.

'ﬂﬁ?g?f_%ﬁ@!

RESULTS

Onion stand and growth

Onion stand count was not affected by the cover crops for the evaluation made in May (Table 1). In June;
however, yellow mustard significantly improved stand count and also showed the greatest onion biomass.
This was in agreement with results of our studies conducted between 2004 and 2006 where yellow
mustard improved onion stand establishment.

The various targeted plant populations were achieved within a margin of error of 5% or less. This
observation supports our initial assumption of 20% mortality plus lack of viability of the seed used.

Table 1. Effect of cover crops on onion stand counts after emergence (May and June) and onion
plant biomass (2 June).

Cover Crop May Stand June Stand Onion Biomass*
(plants/A) (plants/A) (100 cm)
Control 232,254 224,374 b 56.90 b
Oilseed Radish 234,828 222,314 b 57.60 b
Yellow Mustard 250,985 232,531 a 64.65 a
LSD 20,469 6,238 5.85

* 100 cm section of a double row.



Table 2. Effect of planting density on onion stand counts after emergence (May and June) and
onion plant biomass (2 June).

Target plant population May Stand June Stand Onion Biomass*
(plants/A) (plants/A) (plants/A) (100 cm)
290,000 295,218 a 281,952 a 66.83 a
259,000 259,974 b 251,130 b 66.92 a
225,000 250,338 b 220,968 ¢ 55.92 bc
205,000 210,276 ¢ 203,346 d 59.83 ab
172,000 180,972 d 174,636 e 49.08 c
LSD 26,425 8,053 7.55

*100 cm section of a double row.

Onion yield

Yellow mustard plots produced the highest onion yield of each grade as well as the highest total
marketable yield compared with the control and oilseed radish (Table 3).

Plant populations had no effect on total marketable yield (Table 4). Marketable yield was about 13,000
bags regardless of the plant population. However bulb size distribution was highly affected by the plant

populations. As plant population increased onion size distribution shifted from large to small bulbs.

The cover crops and planting populations had significant interactions for onion yield. Overall, there was

a clear benefit of reducing planting density in the cover crop (especially the yellow mustard system).

Table 3. Onions Yield (50 Ibs bags/A) and bulbs (number per A) as affected by various cover crops

in 2007.
Marketable Nonmarketable
Cover Crop ---- Total ---- --- >3inch ---  --- 25-3inch --- --- 2-25inch --- --- <2inch ---

Bulbs bags Bulbs bags Bulbs bags Bulbs bags Bulbs bags
Control 199,782 1,330 14,216 166 57,816 497 127,750 668 20,394 38
Oilseed Radish 189,763 1,284 12,038 147 54,688 465 123,037 673 18,295 36
Yellow Mustard 208,534 1,417 18,176 205 61,697 524 128,660 688 17,899 36
LSD 11,143 55 4,253 39 6,320 56 11,143 47 4,720 8

Conclusion

This study shows that it is possible to improve onion stand establishment, yield and grade distribution by
integrating the appropriated cover crops and by selecting appropriate plant population for the production

system. In this study the use of a yellow mustard cover crop alone showed potentials to help reduce
onion seeding density by about 6%. Within the range of plant populations used, 172,000 to 290,000
plants/A total marketable yield was not affected but grade distribution was highly affected. Because

onion gross return is affected by grade distribution, plant population can be used to shift the distribution
in favor of the most economic grades.



Table 4. Onions Yield (50 Ibs bags/A) and bulbs (number per A) as affected by onion plant
populations in 2007.

Plant : Marketable : : Nonmarketable
population ---- Total ---- --- >3inch ---  --- 25-3inch --- --- 2-25inch --- --- <2inch ---
Bulbs bags Bulbs bags Bulbs bags Bulbs bags Bulbs  bags

290,000 232,119 1,385 5,877 68 47,457 393 178,794 925 36,099 68
259,000 217,863 1,333 7,785 90 49,500 413 160,578 830 26,001 50
225,000 200,511 1,341 9,963 116 63,756 541 126,783 684 14,850 30
205,000 184,861 1,326 18,081 200 65,997 564 100,782 562 10,953 23
172,000 161,433 1,324 32,337 389 63,621 565 65,475 380 6,399 13
LSD 14,383 NS 5,489 50 8,158 73 14,383 61 6,090 11

Table 5. Onions Yield (50 Ibs bags/A) and bulbs (number per A) as affected by various cover crops
and onion planting densities in 2007.

Cover Planti_ng _ Marketable _ : Nonma_rketable
Crop Density  ---- Total ---- --- >3inch --- --- 25-3inch --- --- 2-25inch --- --- <2inch ---
Bulbs bags  Bulbs bags Bulbs bags Bulbs bags Bulbs bags

290,000 231,066 1,338 7,326 86 44,946 362 180,576 889 43,164 80

259,000 217,998 1,351 9,306 109 22,176 427 158,004 815 50,688 40

Control 225,000 198,396 1,325 9,306 110 15,048 546 125,334 668 63,756 30
205,000 188,298 1,294 11,880 136 13,068 562 110,484 596 65,934 28

172,000 163,152 1,344 33,264 386 6,732 585 64,350 373 65,538 14

Average 199,782 1,330 14,216 166 20,394 497 127,750 668 57,816 38

290,000 212,256 1,336 4,356 49 29,502 389 160,380 899 47,520 55

259,000 217,800 1,336 6,732 77 26,532 427 159,588 833 51,480 52

Oilseed 225,000 191,466 1,276 11,484 132 16,038 495 121,176 649 58,806 31
Radish 205,000 168,102 1,229 14,652 201 11,286 491 97,020 537 56,430 23
172,000 159,192 1,243 22,968 275 8,118 522 77,022 446 59,202 16

Average 189,763 1,284 12,038 147 18,295 465 123,037 673 54,688 35

290,000 253,044 1,481 5,940 68 33,858 427 195,426 986 51,678 68

259,000 217,800 1,312 7,326 85 29,304 384 164,142 843 46,332 58

Yellow 225,000 211,662 1421 9,108 104 13,464 582 133,848 735 68,706 30
Mustard 205,000 198,198 1,455 27,720 262 8,514 639 94,842 553 75,636 17
172,000 161,964 1,417 40,788 506 4,356 589 55,044 322 66,132 9

Average 208,534 1,417 18,176 205 17,899 524 128,660 688 61,697 36

Cover Crop (CC) p- 0.0074 0.0002 0.0210 0.0159 0.0928 0.1164 0.5436 0.6667 0.5127 0.7797

value
Density p-value
CC*Density p-value

<0.0001 0.4504
0.3976 0.1844

<0.0001 <0.0001 <0.0001 <0.0001
0.0355 0.0048 0.4482 0.6063

<0.0001 <0.0001
0.1383 0.1311

<0.0001 <0.0001
0.2133 0.1713

* 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.
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