
Bacteria in onions during the growing season.                                       
ASSELIN, J.A.E., J.M. Bonasera and S.V. Beer.  Plant Pathology and Plant-Microbe Biology, 
Cornell University, Ithaca NY 14853.  
svb1@cornell.edu 
 
Bacterial decay of onion bulbs is a serious problem for growers in New York State and 
elsewhere in the country. Bacteria may enter growing onion bulbs during damaging weather 
events with driving rain, during feeding by thrips, or during harvest, when leaf tissue is removed 
from the bulb. However, NY growers often report that they start seeing the earliest signs of 
bacterial disease, one or several lesioned internal leaves, in their crops in July. We wished to 
determine when during the growing season onion plants first became internally contaminated 
with bacteria and which bacteria were to be commonly found in these plants. In previous years in 
New York State, strains of Burkholderia spp., Pantoea ananatis, and Enterobacter sp. had been 
identified as problematic bacterial pathogens for onion bulbs. In the summer of 2015, we 
collected growing onion plants from three regions of New York State several times over the 
course of the summer. Internal bacteria were isolated and identified. In general, fewer plants 
were found to have internal bacteria very early in the season compared to later in the season, but 
even at the earliest collections in mid-June, some bacteria were recovered. Bacteria, some of 
which belonged to pathogenic species, were often recovered from asymptomatic plants over the 
course of the season. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Effect of variety and production environment on the chemical composition of western long 
day onions and potential for cancer prevention.                       
BARTOLO, M.E., A.L. Heuberger1, J.M. Chaparro1, S.B. Matthews2, H.J. Thompson2, T. 
Gourd3, T. Waters4, C Wohleb4. 1Colo. State Univ., Dept. Hort. and Landscape Arch., 2Colo. 
State Univ., Cancer Prev. Lab., 3Colo. State Univ., Extension, 4Wash.  State Univ. Extension.  
michael.bartolo@colostate.edu 
 
In food crops, the type and abundance of bioactive compounds is often influenced by genotype 
and environment (e.g. abiotic/biotic stress, soil mineral content).  Allium species such as onion 
and garlic produce bioactive compounds that can protect against chronic diseases such as cancer. 
The influence of genotype and environment on the phytochemical profile of onion, however, is 
not fully understood. Therefore, it is important to identify varieties and growing conditions that 
provide enhanced benefits to human health. In this study, we utilized a non-targeted 
metabolomics and ionomics workflow using GC-, UPLC-, and ICP-MS to survey the 
phytochemical diversity in nine onion varieties in three production environments (Northern 
Colorado, Southern Colorado and Central Washington) over 2 growing season. GC and UPLC-
MS analyses revealed that onion phytochemical diversity was influenced by both variety and 
production environment. Ionomics analysis revealed that onion elemental composition was 
influenced primarily by production environment followed by growing season, specifically for 
Ca, Fe, K, Ni, and Se. In summary, compositional analysis of onion varieties revealed 
phytochemical diversity in onion and identified potential compounds with anti-cancer properties. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Grower trials of sodium/potassium hypochlorite sprays on growing onions to reduce     
bacterial rot in New York onions.                    
BONASERA, J.,  J.A. Asselin  and S. V. Beer.  Plant Pathology and Plant-Microbe Biology, 
Cornell Univ., Ithaca, NY 14853.                  
svb1@cornell.edu 

Onion growers in New York routinely lose 5 to 15%, and occasionally up to 50%, of their crop 
to bacterial rots. In contrast with other pests, growers have no effective options to reduce 
bacterial rots. In 2015, in collaboration with one commercial onion grower, we evaluated sprays 
of “pool chlorine” (active ingredient, sodium hypochlorite) applied to growing onions during 
mid-season along with whatever insecticides and/or fungicides the grower needed at the time. At 
harvest, the hypochlorite-treated bulbs had 40% of the rot of those that were not treated, and the 
grower estimated that the hypochlorite-treated onions yielded 22% more, before grading, than 
those in the check plots. In 2016, we arranged for more experimental testing of hypochlorite. 
Commercial onion growers in all the important onion-growing regions of NY tested sodium 
hypochlorite and potassium hypochlorite applied with their regular pesticide sprays. Currently, 
neither hypochlorite is registered by the EPA for application to growing plants. Just prior to 
harvest, we collected 50 bulbs from each of three paired plots in the same field of hypochlorite-
treated and control plots. Each sample bulb was cut and assessed for visible evidence of bacterial 
rot. Bacterial decay seemed reduced in the 2016 season, relative to the usual season, due 
presumably to the severe drought that affected most NY onion-growing regions in 2016, but 
some rot did develop.  There was no significant difference in rot in some of the trials, but others 
trials had reduced rot from the hypochlorite sprays; additional trials and statistical analyses are 
still to be accomplished. Data indicating efficacy are needed to convince producers of 
hypochlorites that the materials should be registered by the EPA. Of course, growers may apply 
only registered materials to reduce bacterial rots. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Lactic acid bacteria (LAB) cause leaf blight and bulb rot in onions. 
BONASERA, J., Asselin, J.A.,  and S. V. Beer.  Plant Pathology and Plant-Microbe Biology, 
Cornell Univ., Ithaca, NY  14853.                                                                           
svb1@cornell.edu 
 
Several members of the lactic acid bacteria group were isolated from diseased onion plants and 
bulbs. Based on growth characteristics and sequence analysis of 16S rRNA and rpoA genes, the 
strains were identified as Lactococcus lactis, Lactobacillus plantarum and three species of 
Leuconostoc: citreum, mesenteroides and pseudomesenteroides. Pathogenic capability to onion 
leaves and mature onion bulbs was assessed. L. plantarum and all three species of Leuconostoc 
were capable of causing symptoms in both leaves and bulbs. L. lactis caused scale discoloration 
in bulbs but failed to cause lesions on leaves. Leuconostoc citreum caused bulb decay in 7 days 
at 18°C as well as 37°C. This is the first time that bacteria common in food processing have been 
documented to cause disease in growing plants and onion bulbs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Nutrient removal for Vidalia onions. 
COOLONG, T. 1 and C. Riner2.  1Univ. Georgia, Dept. Horticulture, Tifton, GA 31793; 2Univ. 
Georgia, Vidalia Onion and Veg. Res. Ctr,  Lyons, GA 30346.                                 
tcoolong@uga.edu 
 
Fertilizer recommendations for crops are often made based on factors such as plant density, soil 
type, growing season, and nutrient removal of the crop.  Several growing regions in the U.S. 
have published nutrient removal data for onions to improve fertilizer recommendations and allow 
growers to make more informed decisions.  However, now such data currently exists for Vidalia 
onions.  Because Vidalia onions are grown at relatively low populations compared to other types 
of onions and typically have relatively high water content there is a need to generate nutrient 
removal data for this important crop.  During the 2016 growing season nutrient samples were 
pulled from six locations in the Vidalia growing region.  In each location the entire above-ground 
portion of 20 plants were sampled at six times during the growing season.  Plants were oven-
dried and nutrients analyzed.  Peak nitrogen removal ranged from 103-150 kg·ha-1 at the 
different locations prior to harvest, with an average of 74.5 kg·ha-1 removed from the field at 
harvest. Sulfur, a critical nutrient for onion flavor, reached peak removal values of approximately 
17.6 kg·ha-1 prior to harvest for main-season varieties. In one early-planted field, sulfur removal 
peaked at 28.7 kg·ha-1.  While current recommendations for nutrients such as nitrogen seem to be 
in line with nitrogen removal rates, recommendations for sulfur are currently much higher than is 
required by the plant.  This information will help the University of Georgia generate more 
meaningful fertilizer recommendations for growers in the future. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Long term fertility trials to manage risk in Vidalia onion. 
COOLONG, T.1, C. Riner2 and D. Jackson3.  1Univ. Georgia, Dept. Horticulture, Tifton,  GA 
31793; 2Univ. Georgia, Vidalia Onion and Veg. Res. Ctr,  Lyons, GA 30346; 3Univ. Georgia, 
Agric. Environ. Services Lab, Athens, GA 30602.                                                    
tcoolong@uga.edu 
 
While substantial research has been conducted regarding the impact of fertility programs on the 
productivity and flavor of Vidalia onions few have evaluated the impact of fertilizer applications 
on risk factors (yield, disease, bolting, poor flavor, and poor storage) over multiple growing 
seasons.  The purpose of this long-term trial is to determine which fertility programs reduce risk 
factors over multiple growing seasons.  This trial was started in the 2014 growing season.  
Treatments initially consisted of a high nitrogen and high sulfur, high nitrogen, low nitrogen and 
low sulfur, high calcium, and control (recommended) fertility programs. In the 2015 and 2016 
growing seasons several additional treatments including late sulfur applications and high 
phosphate (diammonium phosphate) applications have been added.  Over the past three seasons 
the high calcium treatment has consistently had the lowest levels of culls due to disease.  In 
addition, the low nitrogen and sulfur treatments, while exhibiting low levels of disease have been 
consistently low yielding and in 2015 exhibited high levels of bolting.  High sulfur treatments 
have not necessarily exhibited increased bulb pungency, but late applications of sulfur – even at 
recommended levels have been shown to negatively impact flavor.  High applications of 
diammonium phosphate have also resulted in enhanced losses due to disease. After three years of 
trials we can now indicate several common fertilizer practices which may or may not increase 
risk factors for Vidalia onion growers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
The search for onion maintainer lines: An undergraduate genetics class group exercise. 
CRAMER, C.S.  Dept. Plant and Environ. Sci. New Mexico State University, MSC 3Q, Box 
30003, Las Cruces, NM 88003-8003.                                                                           
cscramer@nmsu.edu 
 
In order to illustrate the concepts of allele frequency, probability, and the binomial expansion, a 
real-world example of obtaining onion maintainer lines from open-pollinated populations was 
created in the form of a group exercise for a junior-level, undergraduate heredity and population 
genetics course. For the exercise, students are provided background information about the genic-
cytoplasmic male sterility system and growth lifecycle of onions.  The importance of maintainer 
lines to hybrid cultivar development and seed production is explained. Students are asked to 
determine the probability of obtaining one plant that is a maintainer line out of five or ten plants 
selected from open-pollinated populations that vary in their ms allele frequency and/or N 
cytoplasm frequency. They are asked to explain the implications of each scenario in the ability to 
obtain a maintainer line. For extra credit, the request is flipped to how many plants need to be 
sampled in order to have a 95% probability of obtaining five plants that are maintainer lines 
without knowing ms allele and cytoplasm type frequency within the source population. This 
group exercise integrates multiple concepts taught throughout the semester even though the 
exercise is provided during the unit on population genetics. By working in groups, students learn 
from each other and collectively synthesize answers to the problem that would be difficult for 
some students to complete individually. This exercise uses higher order cognitive thinking in the 
form of deduction and analysis. The exercises with the associated answers will be provided. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Optimal long day onion vernalization period for breeding and an insight into onion 
endodormancy.           
D'ANGELO, C.J. and I.L. Goldman. Dept. Hort., Univ. Wisconsin, Madison, WI 53706. 
cjdangelo2@wisc.edu   ilgoldma@wisc.edu. 
 
The biennial life cycle of onion (Allium cepa) provides a significant challenge for plant breeders. 
The lengthy vernalization period, coupled with bulb dormancy in some varieties, mandates a two 
year generation time from seed to seed; roughly six months of which is spent holding mature 
bulbs in cold storage. There is remarkably little publicly available information on the critical 
vernalization period for long-day storage onions, and even less on the nature of onion bulb 
endodormancy. The goal of this research is two-fold: 1) to characterize the requirements for 
vernalization, dormancy, and floral induction in cultivated onion, and 2) to develop a reliable 
protocol for breeders that will allow for onion seed to be produced on an annual cycle in a winter 
greenhouse while still offering a bulb evaluation.  
A time course experiment conducted over two years with F1 hybrid onion bulbs (Cortland & 
Sherman, Bejo Seeds) held at 10°C was used to determine the minimum vernalization time 
required for floral competency. Bulbs were removed from cold storage at two week intervals, 
planted in a greenhouse at 15°C, and monitored for sprouting, scape emergence, and flowering. 
The date of each developmental change was recorded for individual bulbs.  
A great deal of bulb to bulb variability was observed in the critical vernalization period for floral 
competency. Additionally, a 9 week endodormancy period was observed, which may have an 
impact on when vernalization is initiated. The optimum cold treatment to satisfy the 
vernalization requirement and overcome dormancy for Cortland and Sherman bulbs was found to 
be between 14 and 16 weeks at 10°C. The average times to scape emergence in the greenhouse 
for these vernalization lengths were 85 and 74 days post-chilling, respectively. In the 2014-2015 
season, field-grown onion bulbs flowered and uniformly produced viable seed inside a 
greenhouse in approximately 13 months. These results have established a baseline for the critical 
vernalization period in long-day storage onions, and have prompted us to explore methods for 
breaking bulb endodormancy.  These are crucial steps in establishing an annualization protocol 
for breeders. Furthermore, this work has laid the foundation for future experiments with qPCR 
and RNA sequencing of the doubled haploid line CUDH 2107 to identify candidate genes 
responsible for vernalization and dormancy, and to further elucidate the relationship between 
these processes. 
 
 
 
 
 
 
 
 
 



 
Sweet onion yield and quality as affected by potassium fertilization.                              
DIAZ-PEREZ, J.C. 1, J. Bautista1, A. Bateman1, G. Gunawati1, and C. Riner2 
1Dept. Horticulture, Univ. Georgia, 2360 Rainwater Road, Tifton, GA, 31793; and 2Vidalia 
Onion & Vegetable Research Center, Univ. Georgia. 8163 Hwy. 178, Lyons, GA 30436.                          
jcdiaz@uga.edu 
 
The objective was to evaluate the effects of potassium (K) fertilization rates on sweet onion bulb 
yield and quality. Experiments were conducted at the Horticulture Farm, Tifton Campus, Univ. 
of Georgia, in the winters of 2012-2013 and 2013-2014. The experiment had five treatments (56, 
112, 168, 224, and 280 kg·ha-1 of K). Marketable and total number and weight of onion bulbs 
and individual bulb weight were not affected by K rate. Incidences of bolting, double-bulbs, 
Botrytis leaf blight (Botrytis cinerea), and sour skin (Burkholderia cepacia), and bulb dry 
weight, soluble solids (SSC) and pungency (pyruvate concentration) were also unaffected by K 
rate. In conclusion, K rate had little effect on bulb yield and quality. The lack of response of 
onion plants to K rate, even at the lowest rate suggests that some of the K absorbed by plants 
originated from K already present in the soil before planting. The average K content of sweet 
onion whole-plants was 80 kg·ha-1 K. Thus, under our experimental conditions, application of K 
rates above the recommended value (84 kg·ha-1 K) are unnecessary and will likely not improve 
bulb yield or quality.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Biochemical analysis of leaf waxes and thrips resistance in onion selection.              
DOMINGUEZ-MUNAIZ, E. and M.J. Havey.  USDA-ARS& Dept. Horticulture, Univ. 
Wisconsin, Madison, WI 53706.                 
mjhavey@wisc.edu    
 
Thrips (Thrips tabaci) is a serious insect pest of onion and is a vector for Iris yellow spot virus 
(IYSV). Lower amounts of epicuticular waxes on onion leaves have been associated with fewer 
thrips, less feeding damage, and lower incidence of IYSV.  In this study, 10 onion selections that 
showed less thrips damage and lower IYSV incidence in field evaluations in Colorado and 
controls were evaluated for amounts and types of epicuticular waxes and visually scored for 
thrips damage in field plots in Wisconsin.  Hentriocontanone-16 (H16) and octaconasol-1 were 
the prevalent waxes in waxy (WX) onions, and were lower in semi-glossy (SG) and glossy (GL) 
selections. The GL phenotypes showed the lowest amount of H16, and can possess larger 
amounts of other waxes. The GL and SG phenotypes showed less thrips damage compared to 
waxier types.  Progenies from crosses among SG phenotypes appeared visually uniform, 
indicating that independent sources of SG phenotypes are likely conditioned by the same loci. 
This study supports the effectiveness of the biochemical analysis of epicuticular waxes in order 
to identify the unique wax profiles showing thrips resistance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Onion management strategies: Influence of crop rotation and nitrogen on thrips, IYSV and 
productivity. 
DROST1, D., D. Alston2, and C. Nischwitz2. 1Dept. Plants, Soils & Climate and 2Dept. Bio.  
Utah State Univ., Logan, UT 84322.   
 dan.drost@usu.edu  
 
Iris yellow spot virus (IYSV) and onion thrips threaten sustainable profitable onion production in 
Utah. Cultural practices have been shown to reduce thrips pressure without reducing onion 
productivity. In Utah, more growers are now altering their crop rotations in an attempt to reduce 
thrips and IYSV pressure.  From 2011-2016, the impact of specific crop rotations (alfalfa, corn 
and/or wheat) and nitrogen nutrition levels (lo/hi) on onion growth and yield, thrips pressure and 
IYSV were evaluated. In a planned six year study, the performance of onions grown after corn, 
wheat or alfalfa were studied. Prior crop did not influence in stand establishment, onion plant 
growth or onion bulb maturity.  Onions grown after corn generally had few thrips than when 
grown after wheat and thrips levels were generally less when onions were grown with low 
nitrogen levels. Overall IYSV pressure was low in most years and no detectable differences was 
noted between onions grown in any crop rotational sequence. In most years onion bulb yield was 
not influenced by rotation or nitrogen levels. While these findings are preliminary, they support 
other work related to rotation and nitrogen nutrition in onion. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Evaluation of alternatives to soil fumigants and diallyl disulfide for the management of 
white rot. 
DUNG1, J.K.S., T.A. Turini2, and R.G. Wilson3, 1 Central Oregon Agric. Res. Ctr, Oregon State 
Univ., Madras, OR 97741; 2 Univ.of Calif., Cooperative Extension, Fresno, CA 93702; and          
3 Intermountain Res. &Ext. Ctr, Univ. Calif., Tulelake, CA 96134. 
jeremiah.dung@oregonstate.edu  
 
White rot, caused by Sclerotium cepivorum, is an economically important disease of onion and 
garlic. Today, thousands of acres are infested with white rot in California (CA). White rot is also 
a problem for Allium seed and bulb production in the Pacific Northwest.  Soil fumigants such as 
metam sodium can reduce populations of S. cepivorum by up to 99% but fumigation is often not 
practical. The disease is limited to Allium crops because sclerotia of the fungus germinate in 
response to compounds released from Allium roots. Sulfur-containing compounds, such as diallyl 
disulfide (DADS), can be used as sclerotia germination stimulants and can be applied to the soil 
in the absence of an Allium crop, causing the sclerotia to germinate and die without a host. A 
commercial product containing DADS was registered for use as a sclerotia germination stimulant 
and reduced sclerotia populations by up to 90%, but the product is no longer available. The 
objective of this research is to evaluate sclerotia germination stimulants and allyl isothiocyanate 
(AITC), both with and without fungicides, to find an effective alternative to DADS for white rot 
management. Sclerotia germination stimulants (garlic juice, garlic oil, and DADS) were applied 
to infested plots in Tulelake, CA in spring 2016 and plots were cropped to a non-host (wheat). 
Soils were sampled before and 3 months after treatment applications and S. cepivorum sclerotia 
were enumerated. Post-treatment sclerotia counts were analyzed using analysis of covariance 
using pre-treatment sclerotia counts as the covariate. The DADS control significantly (P=0.03) 
reduced sclerotia populations by 57% compared to the non-treated control. Preliminary analysis 
suggests that some germination stimulants reduced sclerotia populations. Sclerotia germination 
stimulants and AITC were applied in fall 2016. Onions will be planted in spring 2017 and plots 
will be evaluated for sclerotia populations, disease severity, and yield at harvest. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Assessing the potential value of mycorrhizal inoculants in onion production in the 
Columbia Basin of Washington, USA 
DU TOIT, L. J.1, Waters, T. W. 2, Derie, M. L.1, Henrichs, B. A.1, and Holmes, B. J.1 

1Department of Plant Pathology, Washington State Univ. Mount Vernon NWREC, Mount 
Vernon, WA 98273; and 2Washington State Univ., Franklin and Benton Counties Extension, 404 
W. Clark Ave., Pasco, WA 99301. 
dutoit@wsu.edu  
 
Onion crops in the semi-arid, irrigated Columbia Basin of central Washington and northcentral 
Oregon produce ~27% of the storage onions in the USA with a farmgate value of $4,000-
$7,000/acre. Arbuscular mycorrhizal fungi (AMF) colonize roots of many plant species, help 
plants mine soil for nutrients (particularly phosphorus, P), and help defend plants against some 
soilborne pathogens. Onions depend on AMF to compensate for poorly branched roots with few 
root hairs. Widespread use of soil fumigation or mustard biofumigant crops and high P fertilizer 
rates in the Columbia Basin may affect this symbiotic association. The objectives of this project 
are to assess the potential value of AMF inoculants in onion crops in the Columbia Basin to 
improve onion growth, increase P use efficiency, and reduce soilborne disease pressure, 
potentially improving soil quality by facilitating reduced dependence on soil fumigation and 
reduced P fertilization rates. Research trials are being completed in growth chamber and grower-
cooperator field trials in 2016 and 2017. Comparison of the commercial AMF products BioTerra 
Plus, MycoApply Ultrafine Endo, Mykos Gold Granular, and MykePro Granular (AGTIV) in 
field soil in growth chamber trials revealed that only Mykos Gold Granular consistently 
improved onion growth (plant height, color, and/or foliar nutrient concentrations) and resulted in 
extensive AMF root colonization in both trials, warranting evaluation under field conditions. 
Results will also be presented for five trials planted in growers’ onion fields in 2016 with the 
growers’ choices of AMF product(s) and methods of application based on equipment 
compatibility, i.e., seed treatments using liquid or powder AMF products; in-furrow application 
of granular AMF products at planting; and pre-planting, banded, incorporated application of 
granular or powder AMF products across the beds. Products were evaluated at regular and 
reduced fertilizer application rates to assess the potential importance of fertility rates on AMF 
function. 
 
 
 

 

 

 

 

 

 



Epidemiology and diversity of Pantoea ananatis in Georgia.                                            
DUTTA, B.,  S. Stumpf, S. Smith, and R.D. Gitaitis. Dept. Plant Pathology, Univ. Georgia, 
Tifton, GA 31793.                                                                                                              
bhabesh@uga.edu 

Genetic diversity of Pantoea ananatis, the causal organism of center rot of onion (Allium cepa 
L.), strains collected from different sources (symptomatic onion, thrips, weeds) in Georgia was 
studied. Six different housekeeping genes, fusA , leuS, gyrB, pyrG, rpoB, rplB and a type six 
secretion system gene (hcp) from P. ananatis strains (n = 33) were sequenced and concatenated 
phylogenetic tree was constructed. Two major clades, one large clade with majority of strains 
from different isolation sources and one small clade comprising of strains predominantly isolated 
from symptomatic onion were observed. Higher strain diversity was observed when they were 
assessed and compared for severity of symptoms on five different host species belonging to 
Alliaceae family. In another study, the epiphytic survival of P. ananatis on Richardia scabra 
(weed) under different temperature and moisture regimes was investigated. Weed seedlings were 
spray-inoculated with either 1×103 or 1×108 colony forming units (CFU)/ml of rifampicin-
resistant strain Pan 97-1rif and incubated in a growth chamber at 15.5° or 21.1°C at 65% RH for 
96 hour post inoculation, which represented the mean environmental conditions during mid-
March to mid-May in Vidalia, GA when onion production and R. scabra presence overlap. The 
results indicate that P. ananatis can survive on R. scabra leaves under conditions of 21.1°C and 
prolonged leaf wetness and may potentially serve as a source of inoculum to onion crop.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Allium leafminer (Phytomyza gymnostoma): a new invasive insect. 
FLEISCHER1, S. J., S. Spichiger2, L. Barringer2 and T. Elkner3 
1Department of Entomology, Penn State University, University Park, PA 16870 and      
2Pennsylvania Department of Agriculture, Harrisburg PA 17110 and 3Penn State  Extension,  
Lancaster PA 17601.           
sjf4@psu.edu 
 
Allium leafminer is a new invasive confirmed from multiple counties in Pennsylvania in the 
spring of 2016.  This is the first occurrence in the Western hemisphere. This pest was first 
described from central Europe in 1858, but has been exhibiting invasive patterns since the 1990s, 
expanding throughout Europe, into England, and parts of southeastern Asia.  Leafminer damage 
in alliums have often increased following invasion and we have observed high damage rates in 
some crops. We will summarize our current understanding of its geographic distribution, the 
types and timing of damage observed in field settings for multiple allium crops, and the potential 
presence in wild allium species.  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Transcriptomic responses in onion bulbs related to copper/iron ratios and sour skin    
severity.             
GITAITIS, R.D., B. Dutta and A. Watson-Selph.  Dept. Plant Pathology, Univ. Georgia,     
Tifton, GA 31793.                                               
dronion@uga.edu 

By activating common genes, pathogen elicitors and metal ions can initiate the production of 
compounds that play a role in both plant disease defense and heavy metal homeostasis.  
Previously we reported on models that correlated  sour skin of onion, caused by Burkholderia 
cepacia, severity with concentrations of minerals, most notably copper (Cu), iron (Fe), 
manganese (Mn) and zinc (Zn).   Onion bulbs representing different Cu:Fe ratios, a significant 
variable in our models, and different levels of sour skin were used for transcriptome analysis.  
Levels of a number of mRNA transcripts associated with plant disease defense genes were 
significantly different in the onion bulbs tested.  Of these, 25 were up-regulated in bulbs with a 
high Cu:Fe ratio, whereas only one was up-regulated in bulbs with a low Cu:Fe ratio.  In 
contrast, 11 were down-regulated in bulbs with a low Cu:Fe ratio and none were down-regulated 
in bulbs with a high Cu:Fe ratio.  The mRNA transcripts affected included B2, bark storage 
protein, phototropin 1A, serine/threonine kinases, snakin-2, pathogenesis related protein 1 (PR1), 
and other proteins associated with the systemic acquired resistance (SAR) pathway. Notable 
examples include, B2 which was up-regulated >4700 fold and is a defense regulator against 
oxidative stress and pathogen attack.  Being sensitive to superoxide radicals (R-O-), B2 is 
protected by superoxide dismutases (SODs) which results in the accumulation of H2O2 and 
subsequent stimulation of salicylic acid (SA) production.  SOD co-factors are Cu, Fe, Mn and 
Zn. Another protein that was up-regulated > 5000 fold in bulbs with a high Cu:Fe ratio was PR1.  
PR1 is the SA-dependent defense marker in the SAR pathway.  There may be potential to predict 
risk for sour skin severity based on soil analyses as well as developing fertility management 
using heavy metals alone or in conjunction with plant resistance inducers to improve disease 
control.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Efficacy of at-planting applications of arbuscule mycorrhizal fungi on pink root              
(Phoma terrestris) in commercially grown onions in Colorado.                                     
GOURD1, T., E. Hammond2 and R. Sakata3,1&2Department of Extension, Colorado State 
University, Brighton, CO 80601 and 3Sakata Farms, Brighton, CO 80601 
tgourd@adcogov.org 
 
The soil-borne disease, pink root, can severely impact onion production across Colorado. Pink 
root is caused by the pathogen Phoma terrestris (syn. Pyrenochaeta terrestris). This soil-borne 
fungus infects the roots and typically causes a light to dark pink root color. Infected pink root 
plants show symptoms that mimic nutrient deficiency or drought stress, and overall market yield 
can be reduced. Symbiotic arbuscular mycorrhizal fungi (AMF) have been known to defend 
other plants against some soilborne pathogens. The objectives of this study were to determine if 
AMF was present in four commercial onion fields and if the additional application at-planting 
could have a positive effect on onion bulb yield and quality over a two-year period.  A powder 
formulation of AMF product, MYKE Pro Specialty Crop P (Premier Tech), was chosen for this 
experiment. The active ingredient Glomus spp. was applied at 3.2 viable spores per seed and 
placed into the planter seed boxes in March of 2015 and 2016 at a cost of $36 per acre.  Stand 
counts were significantly less in the treated AMF plots at three of the four locations.  The 
inoculant powder could have displaced seed in the planter cups during planting, thereby reducing 
plant populations. There was significantly less pink root observed in the MYKE Pro treated plots 
at Rosenbrock and Palombo East farm locations compared to the untreated check, however, pink 
root severity was significantly lower in the untreated check at the Palombo West farm location 
compared to the MYKE Pro treated plot. Final yield analysis of the four farm locations showed 
no significant differences between MYKE Pro treated or untreated in onion bulb size or market 
yield. No economic advantage was seen using MYKE Pro at-planting treatment at any of the four 
locations. The lack of consistency of MYKE Pro on pink root disease suppression and onion 
yield could have been influenced by high levels of phosphorus present and/or fungicide treated 
seed at all locations that can inhibit AMF root colonization.  
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Assessing the role of onion thrips (Thrips tabaci) in bacterial leaf blight of onion  
GRODE, A.S.1, P. Wiriyajitsomboon2, 3, E.Brisco-McCann2, M.K. Hausbeck2 and Z.  Szendrei1 

1Department of Entomology, Michigan State University, East Lansing, MI 
2Department of Plant, Soil and Microbial Sciences, Michigan State University, East Lansing, MI 
3Department of Microbiology, Kasetsart University, Bangkok, Thailand. 
grodeari@msu.edu 

Onion thrips (Thrips tabaci) are the major insect pest of onions in North America. Adults and 
larvae feed on leaves and while they are known vectors of viruses, they have more recently been 
identified as potential vectors of bacterial leaf blight, caused by Pantoea agglomerans. This is a 
relatively new pathogen to Michigan’s onion industry and is becoming an important production 
problem. In 2015 and 2016, we surveyed onion production fields across Michigan and 
documented the incidence of bacterial leaf blight and recorded onion thrips abundance. The 
objectives of this study were to assess the relationship of onion thrips and bacterial leaf blight in 
commercial onion fields over two growing seasons. We also assessed the effectiveness of 
combining insecticides and bactericides for managing both onion thrips and bacterial leaf blight. 
Five onion plants were collected from 10 plots from two production fields from each of four 
farms weekly from June through August. Thrips were collected from each sampled plant and 
screened for P. agglomerans with qPCR using species-specific primers. Onion plant samples 
were also visually assessed for bacterial leaf blight symptoms. A pesticide trial which compared 
three different bactericides combined with an insecticide program was carried out over both 
growing seasons. Positive correlations between thrips population density, thrips positive for P. 
agglomerans and bacterial leaf blight in the field were established. In the pesticide trial, 
treatments which contained insecticide had fewer thrips per leaf as well as lower leaf blight 
severity compared to those that didn’t. In this study we determined that T. tabaci are likely 
contributing to the spread of bacterial leaf blight of onions in the field, but they are likely not the 
sources of initial infestation. Results from our pesticide trial also suggest that T. tabaci feeding 
damage may be correlated with bacterial leaf blight severity. 
 
 

 

 

 

 

 

 

 

 

 



Managing center rot through cultivar selection and augmented nitrogen fertility in 
Pennsylvania.                                     
GUGINO, B.K.1, J.D. Mazzone1, M. Mansfield1 and E.E. Pfeufer2, 1Dept. Plant Pathology and 
Environ. Microbiol., Penn State Univ., University Park, PA 16802 and 2 Dept. Plant Pathology, 
Univ. Kentucky, Lexington, KY.                                                                          
bkgugino@psu.edu  
 

In Pennsylvania, yield losses in sweet onion fields may exceed 50% due to center rot, soft rot, 
and other bacterial diseases. Some of these pathogens, including Pantoea ananatis and P. 
agglomerans, are suggested to initially infect the foliage, and then progressively move into bulbs 
resulting in one to several internal symptomatic scales. In addition to the lack of information 
regarding cultivar susceptibility; preliminary research demonstrated that applying total crop 
nitrogen (N) prior to bulbing reduced bacterial disease incidence thus increasing marketable 
yield. In 2015 and 2016, independent replicated field trials were conducted to 1) evaluate onion 
cultivar susceptibility and 2) evaluate the effect of N rate and application timing (half season 
prior to bulbing or full season until harvest) on disease incidence. Based on three field trials, only 
one onion cultivar Spanish Medallion was identified to have consistently lower center rot disease 
incidence and marketable yields consistent with the commercial standard cv. Candy. The 
relationship between onion neck diameter and disease incidence was also explored and guided by 
the hypothesis that increased neck diameter would be positively correlated to center rot incidence 
at harvest and postharvest. Preliminary data suggests a stronger positive relationship with 
postharvest disease incidence. In all three trials, significant interactions between the rate and 
timing of nitrogen application were observed in relation to bacterial disease incidence. However, 
a consistent trend in the reduction or timing of nitrogen application leading to reduced disease 
incidence was not observed. A significant positive relationship between percent foliar nitrogen 
content at bulbing and center rot was observed and may in the future be used to help make 
marketing decisions that minimize yield losses. It is intended that the results of this research will 
be used to further augment integrated pest management programs for center rot of onion in 
Pennsylvania. 
 

 

 

 

 

 

 

 

 

 



Molecular-aided selection of male sterility for hybrid development in onion.                   
HAVEY, M.J.  USDA-ARS& Dept. Horticulture, Univ. Wisconsin, Madison, WI 53706.                                      
mjhavey@wisc.edu 

Maintainer lines are used to seed propagate male-sterile lines for the development of hybrid-
onion cultivars.  Selection of maintainer lines is more efficient using molecular markers that 
distinguish cytoplasms and genotypes at the nuclear male-fertility restoration (Ms) locus.  Onion 
cytoplasms can be confidently distinguished by markers in the organellar DNAs.  Ms has been 
mapped to the centromeric region of chromosome 2, which is a region of low recombination and 
explains why so many molecular markers have been identified tagging this locus.  We used 
random plants selected from three open-pollinated populations of North American onions to 
assess the predictability of markers tightly linked to Ms.  Although a few markers showed tight 
association with Ms, one marker (AcPms1) correctly predicted genotypes at Ms in all three onion 
populations; however AcPms1 did not always correctly predict genotypes at Ms in onion 
populations from the Indian sub-continent.  These results indicate that markers tagging Ms may 
be successfully used in some populations, but may not perform as well for more divergent 
onions.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Optimizing control of onion leaf diseases Stemphylium leaf blight, Botrytis leaf blight        
and downy mildew with fungicides in New York.                 
HOEPTING, C.A. Cornell Univ. Cooperative Extension Vegetable Program, Albion, NY 14411. 
cah59@cornell.edu   

Botrytis Leaf Blight (BLB), Stempylium Leaf Blight (SLB) and downy mildew (DM) are the 
main leaf diseases of large-scale onion production in New York.  BLB first appears in June and 
often endures the entire growing season. DM is sporadic and often does not occur until August 
when it is favored by cooler night-time temperatures and heavy dews.  Alternatively, SLB is 
favored by warmer temperatures and first appears in July and then progresses the rest of the 
growing season.  Recently, SLB has become very aggressive in NY and has displaced Purple 
Blotch.  These diseases can cause excessive leaf dieback, pre-mature plant mortality, and 
reduced bulb quality, yield and storability.  Five small-plot on-farm research trials were 
conducted 2014-2016 in commercial muck fields to study the relative efficacy of 27 fungicides 
belonging to FRAC groups 2, 3, 7, 9, 11, 12, 22 and 29 for SLB control, as well as M5 for BLB 
control and groups 4, US15, 22, 27, 29, 33, 40 and 45 for DM control.  Luna Tranquility (7, 9) 
and Merivon (7, 11) provided best control of SLB, followed by Inspire Super (3, 9), Quadris Top 
(3, 11) and Fontelis (7).  Generally, groups 3 and 7 provided best SLB control, while group 11 
failed to control SLB due to the pathogen developing resistance to this fungicide group.  Bravo 
(M5) provided best BLB control, while groups 2, 3, 7 and 9 provided mediocre control.  
Previously, groups M3 and 11 failed to control BLB.  Tank-mix combinations of Inspire Super + 
Rovral (2) and Rovral + Scala (9) provided very good control of both BLB and SLB.  For DM, 
Ridomil Gold Bravo (4, M5) and Orondis (US15) provided best control, which was not 
significantly different from Luna Tranquility + Dithane (M3), thus, demonstrating the 
importance of controlling SLB during a DM outbreak. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Improved post-emergent control of ragweed in onion with novel herbicides in New York. 
HOEPTING, C.A. Cornell Univ. Cooperative Extension Vegetable Program, Albion, NY  14411. 
cah59@cornell.edu 
 
Common ragweed (RW) regularly escapes pre-emergent herbicide programs in direct-seeded 
onions grown on muck soils in New York. In 2016, a small-plot on-farm replicated field trial 
evaluated labeled herbicides Goal 2XL (a.i oxyfluorfen), Buctril 4E (a.i bromoxynil) and 
Chateau (a.i. flumioxazin) and novel herbicides Nortron (a.i ethofumesate), Reflex (a.i. 
fomesafen), Stinger (a.i clopyralid) and new active ingredient, bicylopyrone in programs and 
tank-mixes for best post-emergent RW control.  Labeled timings of Goal, Chateau and Buctril 
failed to control RW.  When applied at earlier-than-labeled timings (1-leaf), Goal 2 fl oz/A was 
much more effective than Chateau 2.0 oz/A (38% vs. 6% RW control).  RW control increased to 
25% when Chateau 2.0 was tank-mixed with Nortron 16 fl oz/A.  Reflex 8 fl oz/A applied to 2-
leaf onion resulted in 90% RW control; after second application made at 4-leaf, RW control 
dropped to 76% with only 6% mortality and 33% ground cover (GC) on Jun-30.  RW mortality 
increased to 47% and gc dropped to 20% when Reflex was tank-mixed with Nortron.  Best RW 
control with Stinger occurred when 4 fl oz/A was applied at 2-leaf followed by 8 fl oz/A at 4-leaf 
when it was tank-mixed with Goal 4 fl oz/A, which resulted in 97% control of biomass and 23% 
GC on Jun-30. When applied at 2-leaf, bicyclopyrone 6.8 fl oz/A tank-mixed with Goal 4 fl oz/A 
and Chateau 2.0 oz/A resulted in 91% and 95% control, respectively. This later single 
application was one of the best treatments with 97% RW mortality on Jun-17 and 99.7% control 
of biomass and only 8% RW GC on Jun-30. The best treatment in the trial with 100% RW 
control on Jun-30 was Buctril 8 fl oz/A + bicyclopyrone 6.8 fl oz/A applied at 3-leaf followed by 
Buctril 4 fl oz/A + bicyclopyrone 6.8 fl oz/A at 4-leaf.   
 
                          

 

 

 

 

 

 

 

 

 

 

 



Relationship between consumer preferences and flavor compounds in Vidalia sweet  onions 
(Allium cepa L.).                                                                          
JACKSON1, D., H. Kim2, K. Adhikari3, C. Riner4, and G. Sanchez-Brambila5. 1Agric. & 
Environ. Services Labs, Univ. Georgia, Athens, GA 30602; 2Dept. Food Sci. & Tech., Univ. 
Georgia, Athens, GA 30602; 3Dept Food Sci. & Tech., Univ. Georgia, Griffin, GA  
30223;  4Vidalia Onion & Veg. Res. Ctr, Univ. Georgia, Lyons, GA 30436; and 5National 
Poultry Res. Ctr, USDA-Agricultural Research Service, Athens, GA 30605.               
djackso@uga.edu 

Descriptive and consumer sensory panels were conducted to; 1) Identify flavor associated 
compounds within Vidalia sweet onions (Allium sepa L.) that most strongly correlate to 
consumer perceptions, and 2) Determine the consumer acceptability thresholds for the identified 
flavor compounds within Vidalia onions.  For each study, two varieties of Vidalia onions 
(Plethora and Sapelo Sweet) were grown using multiple fertilization rates of nitrogen and sulfur. 
Onion bulbs were cut vertically into two equal halves, juice was extracted from one half and 
analyzed for chemical composition including; °Brix, sugar profile (sucrose, glucose, and 
fructose), pyruvate, lachrymatory factor (propanethial S-oxide, LF), and methyl thiosulfinates 
(MT), while the remaining onion half was used for sensory analysis. Descriptive sensory panel 
was conducted using Quantitative Descriptive Analyses (QDA) of onion flavor attributes: 
sweetness, LF/Burn, and pungency/aftertaste, while the consumer analysis was performed with 
142 participants from Griffin, GA which evaluated onion samples for overall liking (OL), 
sharp/pungent/burning sensation (SPB), and willingness to buy (WB) on a 9-point hedonic scale. 
During both studies, interactions were observed between both variety and fertilization rate on 
pyruvate, LF and MT concentrations (P<0.05), indicating a strong interaction between 
fertilization, variety, and pungency related parameters. Descriptive results showed no statistical 
correlation between sugar content and panelist responses, while strong correlations were found 
between pyruvate, LF, and MT content and the panelists’ scores (P<0.05). Consumer results 
indicate the consumers preferred less pungent onions, with highly negative correlations between 
pyruvate, LF, and MT concentrations and consumer overall liking and Intent to buy scores 
(P<0.05). Consumer acceptability thresholds were identified at 2.21 µmol/mL for LF, 4.83 
µmol/mL for pyruvate, and 0.43 nmol/mL for MT, where at least 55% of consumers had positive 
overall liking scores. These results will support future studies of Vidalia sweet onions by relating 
flavor associated parameters to consumer acceptability values.   
 
 
 
 
 
 
 
 
 
 
 
 
 



Weed management options for organic Vidalia sweet onion production: An honest 
assessment of potential and limitations.   
JOHNSON, W. C., III.  USDA-ARS, Crop Protection Management Research Unit,            
Tifton, GA 31793-0748. ………………………………………………… 
Carroll.Johnson@ARS.USDA.GOV 
 
Weed management is the second most costly input in organic Vidalia® sweet onion production, 
with handweeding being the primary form of weed control.  With handweeding costs estimated 
at $1500/A, this practice is not sustainable.  The underlying goal of all weed management 
research is to reduce or eliminate the need for handweeding in organic onion production.  Since 
2007, research has proven that cultivation with a tine weeder provides more consistent weed 
control and yield response than herbicides derived from natural sources.  Transplanted onion 
tolerates cultivation with a tine weeder, with no stand reduction or injury.  However, cultivator 
performance is vulnerable to wet soils that delay the initial cultivation or impede implement 
operation. Four herbicides derived from natural products have been systematically evaluated; 
clove oil, d-limonene, pelargonic acid, and ammonium nonanoate.  All are costly, prone to 
reduced performance during the winter growing season, and marginally efficacious on cool-
season weeds such as cutleaf eveningprimrose (Oenothera laciniata Hill).  Additionally, in every 
trial since 2007 these herbicides were always less effective than cultivation with a tine weeder 
and never supplemented weed control from cultivation.  Given the marginal performance of 
natural product herbicides and statistical independence from weed control with the tine weeder, 
these materials have no niche in organic onion production.  Current research is focusing on use 
of stale seedbed tillage to reduce baseline densities of cool-season weeds before transplanting 
onion, with the objective of reducing the absolute number of weeds escaping control once the 
tine weeder is used later in the season. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Cost benefit estimation of Iris yellow spot resistance in onion.                   
Kamal, N. and C.S. Cramer. Dept. Plant Environ. Sci. New Mexico State University, Las Cruces, 
NM 88003-8003………………………………………………………………………… 
nkamal@nmsu.edu 
 
Onion thrips and Iris yellow spot (IYS) disease, caused by thrips-vectored Iris yellow spot virus, 
have become major concerns for the profitability of the U.S. onion industry as no thrips and/or 
IYS resistant cultivar is available. Information about the projected economic impact of resistant 
cultivars is lacking. This study was designed to estimate how a reduction in bulb size under 
various levels of IYS and/or thrips pressure can reduce onion yields, market grades and gross 
returns when 10%, 25%, or 50% of the bulbs in each market grade are reduced to the next lower 
market grade. In addition, the cost savings of fewer insecticide applications as a result of thrips 
and/or IYS resistant cultivars was determined. Data on onion yield, market grades, area and 
returns were used from the Oregon State University’s Malheur Experiment Station annual reports 
from 2011 to 2014 and USDA’s annual vegetable summaries for the estimated losses under 
various scenarios for different production scales. Average reduction in marketable bulb yield was 
estimated to be 4%, 10% and 20%, while gross returns were reduced by 4%, 10%, and 21% 
when 10, 25, and 50 % of the bulbs in different market grades were reduced to the next lower 
market grade, respectively. An increase in net returns of $56 to $91 per acre depending upon 
insecticide used could be achieved by reducing one insecticide application. Thrips and IYS 
resistant germplasm can reduce losses and increase returns for onion growers and maintain the 
viability of U.S. onion industry. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Genotyping-by-sequencing an onion diversity panel and mapping population.                
LABATE1, J.A., M.J. Havey2, S.E. Mitchell3 and K. Hyma3, 1Plant Genetic Res. Unit, Geneva, 
NY 14456, 2Veg. Crop Res. Unit, Madison, WI 53706 and 3Genomic Diversity  Facility,  Cornell 
Univ, Ithaca, NY 14853………………………………………………………… 
joanne.labate@ars.usda.gov 
 

Onion (Allium cepa L.; 2n = 2X = 16) is not highly tractable for molecular marker development 
due to its large (16GB) genome.  To discover SNP markers in onion, genotyping-by-sequencing 
(GBS) was performed on two replications of DNA from 46 F2 lines and the original parents of 
the F2 family (Alisa Craig 43 and Brigham Yellow Globe 15-23) from USDA-ARS Vegetable 
Crops Research Unit, and three doubled haploid lines (DH1102, DH2107, DH2110) from 
Cornell University.  Over 70,000 SNPs were discovered using the TASSEL 3.0 Universal 
Network Enabled Analysis (UNEAK) bioinformatics pipeline, which does not require a 
reference genome.  A Neighbor-Joining tree of the raw data showed tight clustering of replicated 
DNA samples, which verified that SNP calling results were highly reproducible.  Quality filters 
were applied to SNPs as follows:  not heterozygous in any DH line, minor allele frequency 
greater than or equal to 30%, minimum genotypic read depth of 7, maximum missing data of 
10%, and goodness-of-fit to the expected 1:2:1 segregation ratio for an F2 family.  This produced 
752 high quality SNPs that were scored in at least 90% of the 46 F2s.  The average 
heterozygosity of these markers was 48%, which agreed closely with estimates from RFLPs and 
SNPs.  MSTMap software tool was used to construct a genetic linkage map using a grouping 
LOD criteria of p < 1 x 10-7.  This resulted in 701 SNPs organized into 15 linkage groups (LGs) 
of at least 15 markers each.  The number of SNPs per LG ranged from 15 – 90, and the estimated 
size of LGs ranged from 52 to 327 cM.  Genotyping-by-sequencing appears to be promising for 
SNP discovery in onion.  The markers will be placed on an existing molecular genetic map of the 
F2 samples to examine their distribution across the genome. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Integrating nitrogen rate, onion cultivar, and insecticide program to optimize onion thrips 
management in onion. 
Leach, A.1 , S. Reiners2 and B. Nault1, 1Dept. Entomology, Cornell Univ., 2Horticulture Section, 
School of Integrative Plant Sciences, NY State Agric. Exp. Sta., Geneva, NY 14456. 

Al2282@cornell.edu 
 

Onion thrips (Thrips tabaci) is a significant pest of onion worldwide, causing both direct and 
indirect damage to the crop. Growers rely on insecticides to control onion thrips, but other tactics 
are needed to improve profitability and sustainability of onion production. Promising non-
chemical management tactics include reducing nitrogen applied at planting and selecting 
cultivars with partial thrips resistance.  In NY in 2015 and 2016, combinations of varying levels 
of nitrogen and insecticide use were evaluated for thrips control in onion varieties that ranged 
from low to high thrips susceptibility, cvs. ‘Avalon’, ‘Delgado’ and ‘Bradley’. Within each 
cultivar, a 3 (nitrogen rate) x 3 (insecticide regimes) factorial was arranged in a RCBD with each 
factor replicated 5 times.  Levels of nitrogen applied at planting were 60, 90, and 125 lbs. N/acre, 
whereas insecticide regimes included a weekly spray program (Standard), a program in which 
sprays were based on an action threshold of 1 larva per leaf (Action threshold), and an untreated 
control.  Thrips densities were recorded weekly and bulbs harvested in the fall.  Regardless of 
cultivar, nitrogen had no effect on either larval thrips densities or onion bulb yields. Across 
cultivars, insecticide regime had the greatest impact on thrips densities as standard and action 
threshold programs provided superior control relative to untreated controls in both years. 
Implementing either insecticide program resulted in a reduction of onion thrips larvae between 
60-81% compared to controls. Similarly, onion yields in standard and action threshold programs 
were statistically similar in 2015 and 2016, and averaged 10-54% greater yields in comparison to 
untreated controls. However, action threshold programs averaged 33-50% fewer insecticide 
applications compared to the standard program. These results indicate that growers can reduce 
their insecticide applications and nitrogen rate at planting, without compromising bulb yield or 
thrips control.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Breeding for Fusarium basal rot resistance in short-day onions.           
MANDAL, S., and C. S. Cramer. Dept. Plant  Environ. Sci., New Mexico State Univ. MSC 3Q, 
Box 30003, Las Cruces, NM 88003-8003.  
mandals@nmsu.edu 

In 2014, dry onions were among the top ten agricultural commodities in New Mexico and 
accounted for 33% of the total summer non-storage onions in the US. In New Mexico, Fusarium 
basal rot (FBR), caused by the soil-borne fungus, Fusarium oxysporum f. sp. cepae (FOC), is the 
second most important disease in terms of crop loss. Disease management strategies, such as, 
crop rotation, are limited by the lack of available land that is due to increasing population 
pressure, urbanization, and planting of woody perennial crops such as pecans. In order to 
minimize the loss to FBR, the New Mexico State University onion breeding program started 
working to develop FBR-resistant short-day cultivars through seedling and field-based bulb 
screenings. The complexity of the host-pathogen relationship, the multiple levels of disease 
expression exhibited in FOC-infested fields, and the different type of resistance exhibited at 
various plant growth stages has resulted into a lack of success. In 2014, we developed an 
improved artificial inoculation method of mature bulbs through the quantification of spores used 
for inoculation and an improved inoculation method. This method reliably produced ample 
disease during summer evaluations in the following two years using seven short-day Grano type 
over-wintering cultivars. The main reason of ample infection might be the destructive approach 
that requires the basal plate to be cut transversely for inoculation as well as for screening. In 
2016, a non-destructive approach for inoculating mature bulbs was been performed without 
disturbing the basal plate tissue. However, this method resulted in lack of infection possibly due 
to the physical barrier conferred by the dry and hard basal plate tissue in contrast to the moist 
rhizosphere found in the field. In future, we will continue working on nondestructive approaches 
for inoculation and screening for FBR-resistant bulbs in the short-day onions. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Artificial inoculation mature bulb selection of short-day onions against Fusarium basal rot. 
MANDAL, S., and C. S. Cramer. Dept. Plant and Environ. Sci., New Mexico State University,  
MSC 3Q, Box 30003,Las Cruces, NM 88003-8003. ………………………………. 
mandals@nmsu.edu 
 
Various methods of field and greenhouse screening have been done in the past at different 
growth stages for developing FBR resistant cultivars in onion. The New Mexico State University 
onion breeding program has also used seedling inoculation and field inoculation bulb screening 
strategies. These strategies were not fruitful for increasing the level of FBR resistance among the 
New Mexico short-day cultivars. As most FBR symptoms do not appear until mature bulbs are 
stored, we focused on inoculating mature bulbs to screen for FBR resistance. Multiple 
generations of selected and original populations from seven short-day Grano type cultivars and 
two populations each of two checks were used. Transversely-cut basal plates were inoculated 
with 12 (in 2014) or 3 (in 2015 & 2016) x 105 spores•ml-1 of virulent FOC isolate ‘CSC-515’. 
After 20 days of incubation, basal plates of 20 bulbs from each plot were cut transversely again 
to measure the FBR severity and incidence. Although the improved screening procedure 
successfully created a high degree of disease severity and incidence across the seven cultivar 
populations and the checks, a lack of progress for resistance was observed in all cultivars except 
for latest selection of ‘NuMex Mesa’ as compared to earlier generations. Selections of the two 
check cultivars, NuMex Crimson (susceptible) and NuMex Serrana (resistant) showed less FBR 
severity and incidence compared to the other cultivar populations. Further evaluations of the 
current and the newly-selected populations of the seven and check cultivars will be conducted to 
access their level of FBR disease resistance using an improved inoculation procedure.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
A study of non-destructive artificial inoculation methods of mature onion 
bulbs for selection against Fusarium basal rot.                    
MANDAL, S., and C. S. Cramer. Dept. Plant and Environ. Sci., New Mexico State University, 
MSC 3Q, Box 30003, Las Cruces, NM 88003-8003. …………………………… 
mandals@nmsu.edu 
 
The use of resistant cultivars rather than conventional crop management practices is the best 
possible alternative to control Fusarium basal rot (FBR) of onion (Allium cepa L.). Effective 
screening methods are a prerequisite to select resistant onion bulbs. In the New Mexico State 
University onion breeding program, we developed a method of inoculating mature bulbs to 
screen for FBR resistance in short-day cultivars. Both the inoculation and screening process 
require removing the uppermost basal plate tissue in order to assess the degree of FBR infection. 
In this study, bulbs with transversely-cut basal plates and intact basal plates were compared for 
FBR disease development efficiency. The effect of three different inoculum concentrations of 
Fusarium oxysporum f. sp. cepae (FOC) on FBR incidence and severity using cut and uncut 
basal plates were compared during the spring and summer of 2016. Inoculation of uncut basal 
plates exhibited less FBR incidence and severity than by the inoculation of cut basal plates after 
20 and more days of incubation. Unlike in the field where the pathogen has a moist rhizosphere 
to cause infection, the dry exterior of the basal plates most likely formed a physical barrier that 
was difficult for the fungal mycelium to penetrate during incubation. A reduction in the FOC 
spore concentration to less than 0.3 x105 spores•ml-1 reduced disease incidence and severity 
when basal plates were cut, suggesting a lower limit for inoculum concentration. We are 
currently engaged into finding ways to breakdown the physical barrier of the uncut basal plates 
for successful FOC infection.      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Evaluation of products to control stem and bulb nematode on garlic.     
McDONALD1, M.R., K.V. Kooi1, and M. Celetti2. 1Dept. of Plant Agric., Univ. of  Guelph, 
Guelph, ON, Canada, N1G 2W1 and 2Ontario Ministry of Agriculture, Food and Rural Affairs, 
Guelph, ON, Canada.                                                                                          
mrmcdona@uoguelph.ca 
 
The stem and bulb nematode, Ditylencus dipsaci, is a threat to garlic production. It is spread in 
infected cloves used as seed. Heavy infestations cause the bulbs to rot and can reduce marketable 
yield to zero.  Effective treatments are needed for seed cloves to prevent the spread of nematodes 
in the crop. Field trials were conducted at two sites in Ontario, Canada, to evaluate products for 
control of stem and bulb nematode. The trials were established on mineral soil and high organic 
matter (muck) soil in the fall of 2015 and assessed in July, 2016. Naturally-infested garlic cloves 
(226 nematodes/g dried clove), cv. Music, were used in both trials. At the muck site, seed was 
soaked for four hours in solutions of Velum Prime (fluopyram), Agri-Mek EC and SC 
(abamectin) and Nimitz (flufensulfone).. Velum Prime and Nimitz were also applied as a soil 
drench at planting. A granular formulation of Nimitz was also applied at seeding. After 
emergence in the spring,  Nimitz EC was applied as a drench and another treatment was three 
sprays of Movento (spirotetramat). At the mineral soil site, 3 rates of Velum Prime (0.6, 1.25 and 
2.5 g L-1) as a 2 or 4 hour soak, were evaluated. Nematode damage was high at both sites.  AT 
the muck soil site, Velum Prime as a soak was most effective. Agri-Mek as a soak also reduced 
incidence and severity compared to the check. At the mineral soil site, soaking for 2 or 4 hours, 
with any rate of Velum Prime, effectively reduced damage.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Susceptibility of commercial onion cultivars to Stemphilium leaf blight in Ontario, Canada.       
McDONALD, M.R.1, C. Selasi Tayviah1, B. Gossen2. 1Dept. of Plant Agric., Univ. of Guelph, 
Guelph, ON, Canada, N1G 2W1 and 2Agric. and Agri-Food Canada, Saskatoon, SK,  Canada 
S7N 0X2.                                                                                                                
mrmcdona@uoguelph.ca 
 
Stemphylium leaf blight of onion, caused by Stemphylium vesicarium Wallr Simmons 
(telemorph: Pleospora allii (Rabenh) Ces. & de Not.), is the most damaging foliar disease of 
onions in the Holland Marsh region of Ontario, Canada.  The disease starts as small, yellow to 
tan, water soaked lesions that coalesce. As the disease progresses, the leaves die from the tip, 
resulting in extensive dieback. Replicated growth room trials, and field trials on high organic 
matter (muck) soil, were conducted in 2015 and 2016 to screen cultivars for susceptibility to 
Stemphylium blight. Cultivars evaluated were: Pontiac, Trailblazer, Stanley, Prince, Highlander, 
La Salle, Hendrix, Patterson, Genesis, Hamlet, Madras and Milestone.  In 2016, Braddock 
replaced Pontiac. Plants were assessed for disease incidence, the number of lesions per plant, and 
the percent of leaf dieback. Disease pressure was much higher in 2015 than in 2016.  In both 
field and growth room trials, cv. Milestone had more lesions, but less tip dieback than some 
cultivars (9 and 7 lesions and 53 and 20% leaf dieback in field trials in 2015 and 2016, 
respectively). In contrast, cv. Highlander had an intermediate number of lesions but high tip 
dieback (6 and 4 lesions and 83 and 32% dieback in field trials, 2015 and 2016, respectively). 
Cv. Pontiac had low numbers of lesions and leaf dieback in growth room and field trials, but was 
only evaluated in the field for one year.  There was no correlation between the number of lesions 
and leaf dieback for any trials.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Seasonal dynamics of inoculum and forecasting of Stemphylium leaf blight in   
Ontario, Canada.           
McDONALD1, M.R., C. Selasi Tayviah1, B. Gossen2. 1Dept. of Plant Agriculture, Univ. of 
Guelph, Guelph, ON, Canada, N1G 2W1 and 2Agriculture and Agri-Food Canada, Saskatoon, 
SK, Canada S7N 0X2.                                                                                         
mrmcdona@uoguelph.ca 
 
Stemphylium leaf blight on onion is caused by Stemphylium vesicarium Wallr Simmons 
(telemorph: Pleospora allii (Rabenh) Ces. & de Not.). Two types of spores are produced, 
ascospores by P. alli and conidia by S. vesicarium. The disease was confirmed in Ontario, 
Canada in 2011 and is currently the most destructive onion foliar disease. Field experiments 
were conducted in 2015 and 2016 to provide management options. Methods to time fungicide 
applications were investigated. The predictive models evaluated both years were BOTCAST, 
TOMCAST with a DSV (disease severity value) of 15. In 2015 a modified TOMCAST model 
was tested and in 2016 TOMCAST with the first spray at 15 DSV, and subsequent sprays at 25 
DSV was included, plus TOMCAST with subsequent sprays when rain was forecasted.  These 
were compared to calendar sprays starting at the four leaf stage and spray application according 
to high counts of conidia on a spore trap. Air-borne spores were trapped during the growing 
season using a Burkard 7-day volumetric sampler.  Meteorological data was recorded hourly. 
Blight incidence coincided with high conidia numbers, rainfall, leaf wetness duration ≥ 8 h and 
days with average daily temp ≥ 18oC. Maximum disease incidence was 100% in 2015 and 35% 
in 2016. Daily spore concentrations were variable, but 59 – 73% of ascospores and ~ 60% of 
conidia were captured between 0600–1200 h. Spore concentrations increased 24 –72 h after 
rainfall and rainfall appeared to be associated with disease development. All fungicide 
applications reduced leaf dieback in 2015, but not below economic threshold levels. In 2016, 
there were no differences in leaf dieback but most spray timing models resulted in lower 
incidence than the untreated check, except TOMCAST 15 and TOMCAST with rain. Further 
research is required to improve the timing of fungicide applications.      

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Management of onion maggot on seeded and transplanted onions.                  
McDonald, M.R. and K.VANDER KOOI, Dept. of Plant Agric., Univ. of Guelph,                      
Guelph, ON, Canada, N1G 2W1.                                                                             
kvander@uoguelph.ca 
 
Onion maggot (Delia antigua) and seed corn maggot (Delia platura) are serious pests in 
Ncommercial onion fields and can kill over 70% of onion seedlings and transplants if not 
controlled with insecticides. Seed treatment cyromazine and in-furrow insecticide chlorpyrifos 
(Lorsban) are the standard means of controlling these onion pests in direct-seeded onions. The 
standard for transplant plug trays is a chlorpyrifos drench. Parasitic nematodes (Steinernema 
feltiae) which parasitize fly maggots, and are registered for use on greenhouse crops, may be 
effective for controlling maggots in onions. Similarly, insecticides cyantraniliprole (Verimark) 
and spinetoram (Delegate or Radiant), when used as a tray drench, may be useful in controlling 
maggots in transplanted onions. In 2014 -16, field trials were established to test various rates of 
parasitic nematodes (2015-16), and various insecticides used in-furrow and as seed treatments in 
seeded onions. In 2016, a trial evaluated insecticide drenches on plug trays to control maggots in 
transplanted onions. Maggot damage was assessed in pre-selected sections of row following the 
first and second generations of peak fly emergence and at harvest, for seeded onions. Transplants 
were assessed for damage after the first generation peak and at harvest. First generation maggot 
damage varied among years and between seeded and transplanted onion trials. The seeded onion 
trials had first generation losses ranging from 0.5 to 45%. Seed treatments provided better 
maggot control than the in-furrow insecticides. The transplanted onion trial had total losses 
ranging from 2 to 34%. In transplants, tray drench treatments cyantraniliprole and spinetoram 
had significantly lower maggot losses (2%) compared to Lorsban (13%) and untreated onions 
(34%).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Fungicides and spray timing for the control of onion neck rot.           
McDonald, M.R. and KEVIN VANDER KOOI. Dept. of Plant Agric., Univ. of Guelph, Guelph, 
ON, Canada, N1G 2W1.                                                                                          
kvander@uoguelph.ca 
 
Onion neck rot (Botrytis allii) is a devastating disease that develops in onions following harvest. 
The fungal spores may be present on onion seed, but in Ontario, Canada, spores are also present 
in the air, so neck rot develops every year. Infection of the onion occurs during the growing 
season or at harvest, but symptoms develop after harvest when onions are in storage. Systemic 
fungicides are needed to penetrate the onion leaves and control the infection prior to harvest. 
There are also many questions about the timing of fungicide applications. In 2014-16, field trials 
were established at the Muck Crops Research Station using a white dehydrator onion cultivar. 
Fungicides Switch (cyprodinil and fludioxonil), Scala (pyrimethanil), Pristine (pyraclostrobin + 
boscalid), Omega (fluazinam), Aliette (fosetyl AL), Quadris Top (azoxystrobin + 
difenoconazole), Luna Tranquility (fluopyram + pyrimethanil) and Fontelis (penthiopyrad) and 
seed treatment Coronet (pyraclostrobin + boscalid) (2016) were evaluated with applications 
beginning at the 4-5 leaf stage, continuing every 7 to 10 days throughout the season. A second 
trial evaluated various spray timings. Fontelis (2014), and Quadris Top (2015 & 16) were 
sprayed beginning at the first true leaf, 4 – 5 leaf stage, the 2nd week of August, and once just 
before windrowing. Disease forecasting models BOTCAST 30 and  TOMCAST 20 and 30 were 
also used. Onions were evaluated after a storage period of three months. Disease pressure was 
high in all years. Pristine and Fontelis reduced neck rot incidence in 2014 and only Quadris Top 
reduced disease in 2015. There were no differences among the spray timings and none reduced 
neck rot. Reducing neck rot remains a challenge.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Onion thrips dispersal in an onion ecosystem and implications for management.              
NAULT1, B.A., E.A. Smith1, E.J. Shields2, and M. Fuchs3.  1Dept. Entomology, Cornell Univ. 
N.Y. State Agric. Exper. Sta.  Geneva, NY14456; 2Dept. Entomology, Cornell Univ., Ithaca, 
NY; 3Plant Pathology and Plant Microbe Biology Section, School of Integrative Plant Sciences, 
Cornell Univ., NYSAES, Geneva, NY                                                                        
ban6@cornell.edu 
 
Onion thrips, Thrips tabaci Lindeman, is a major pest of onion whose feeding damage and 
transmission of Iris yellow spot virus (IYSV) may substantially reduce onion yields. While onion 
thrips biology and ecology have been broadly studied, not much is known regarding factors that 
elicit its dispersal, whether it has the ability to disperse long distances and how its dispersal may 
impact IYSV epidemiology. To address these questions, onion thrips adult flight activity was 
passively monitored in the air column using both clear sticky cards and trap-equipped unmanned 
aircraft (UAVs) in commercial onion fields, while on-site weather conditions were recorded. 
Randomly selected sub-samples of onion thrips captured by these traps were tested for IYSV 
using RT-PCR.  Results from this 3-yr study indicated that time of day, temperature and wind 
speed were the most important abiotic factors influencing onion thrips flight. Adult densities on 
aerial traps during daylight averaged 280 times greater per hour than densities on similar traps at 
night. Adult dispersal tended to spike during pre-sunset, indicating that thrips initiated flight 
diurnally and within 1 hr before sunset. Densities of adults on aerial traps increased significantly 
as temperature increased above 17°C and 90% of the thrips were captured between 21 and 28°C; 
no thrips were captured above 31°C. Densities of adults on aerial traps decreased significantly as 
wind speed increased with no thrips captured at winds exceeding 3.8 m/s (13.7 kph). While 
onion thrips adults were observed dispersing over the entire growing season, they were more 
abundant and likely to disperse later in the season (August) than earlier in the season (June).  
Regardless of time of season, most adults were captured near the onion canopy (<2 m from the 
ground), but a small percentage were captured 50-60m above the ground, suggesting that long-
distance dispersal occurs. IYSV was detected in adults during the entire season. More adults 
captured on sticky cards tested positive for IYSV in August (54%) than earlier in the season (2 to 
22% in June and July, respectively). Approximately 20 and 15% of long-distance dispersing 
adults tested positive for IYSV in 2012 and 2013, respectively. These results indicated that onion 
thrips adults, including those likely to vector IYSV, engage in short-distance and long-distance 
dispersal late in the season and may contribute to the spread of IYSV both locally and regionally. 
Implications for how this information may be used to improve onion thrips and IYSV 
management will be discussed. 
 
 
 

 

 

 

 



 

Potassium fertilizer and Iris yellow spot virus in onion (Allium cepa).                          
NISCHWITZ, C.1, M. Uchanski2, S. Reitz3, D. Alston1, and D. Drost4.  1Dept. Biology, Utah 
State University, Logan, UT 84322; 2Colorado State University, Dept. of Horticulture and 
Landscape Architecture, Fort Collins, CO 80523; 3Oregon State University, Department of Crop 
and Soil Science, Ontario, OR 97914; 4Utah State University, Dept. of Plant, Soil and Climate, 
Logan, UT 84322.                                                                                           
claudia.nischwitz@usu.edu 

Iris yellow spot virus (IYSV) is an important disease problem for Utah, Oregon and Colorado 
onion growers. Management of the virus and its vector is difficult. A survey of onion fields in 
Utah and Colorado in 2013 showed that soil potassium (K) by itself and in ratios with 
phosphorus (P) and zinc (Zn) affected IYSV incidence. Field trials in Utah in 2014 and 2015 
indicated that increasing levels of potash led to an increase in percent IYSV symptomatic plants. 
Plots in 2015 treated with potash and Actigard showed the opposite effect. The lower the 
potassium levels the more IYSV symptomatic plants were present. In a third trial in 2015 we 
used potassium sulfate instead of potash. There was a slight trend to a lower percentage of 
symptomatic plants with the highest amount of potassium sulfate but the differences between the 
treatments were not as great as in the potash applications. Thrips populations were affected by 
Actigard when the potash treatments were compared with potash plus Actigard. The number of 
larvae was significantly higher in treatments with Actigard compared to treatments without 
Actigard. Actigard did not have an effect on adult thrips.  Potassium source did not affect thrips 
populations. To see if the findings from Utah also apply in other states with different soil types 
and IYSV pressure, trials were conducted in 2016 in Oregon and Colorado. In Oregon, onions 
showed nearly 100% symptomatic plants in all treatments. The potassium levels in all plots 
including the untreated were well above 250ppm.  Levels above 250ppm indicated in the last two 
years an increase in symptomatic plants in Utah. In Colorado, the IYSV pressure was very low. 
All treatments had lower percentages of symptomatic plants compared to the untreated control.  
Research is currently under way to determine the mechanism behind IYSV symptomatic plants, 
IYSV and soil K levels. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Molecular and Epidemiological Insights into Iris yellow spot virus.                                     
PAPPU, H.R.  Dept.  Plant Pathology, Washington State Univ.  Pullman WA 99164.  
hrp@wsu.edu  
 
Iris yellow spot virus (IYSV), a member of the genus Tospovirus and family Bunyaviridae, is 
predominantly transmitted by onion thrips (Thrips tabaci) in a persistent and propagative 
manner. IYSV has a relatively narrow crop host range (limited to the Alliums) compared to some 
of the tospoviruses. The virus was reported to naturally infect several annual weeds. However, 
not much is known about the overwintering hosts. The virus continues to be a production 
constraint to both seed and bulb onion crops in the Pacific Northwest (PNW).  However, virus 
outbreaks tend to be cyclical - some years with more disease incidence compared to others.  The 
epidemiological factors contributing this cyclical nature of the outbreaks is not known.  The 
virus in not known to be seed transmitted and thus is predominantly spread by thrips vectors and 
infected transplants. The most effective means to reduce to the impact of IYSV is through the 
use of a combination of tactics (IPM) that incudes thrips management, fertility management, 
separation of seed and bulb crops and maintaining plant vigor.  The response of selected onion 
cultivars to IYSV infection is being investigated using next generation sequencing technology.  
Virus-specific small RNA (vsiRNAs) would provide important clues into the nature of the host 
defense. The vsiRNA profiles are being identified by using the complete IYSV genome as the 
reference.  The vsiRNAs are then mapped to the IYSV genome to identify potential hotspots for 
the generation of these small RNAs. The vsiRNAs are then used for their propensity to modulate 
host gene expression at the transcriptome level.  The potential differential expression and 
accumulation of vsiRNAs between susceptible and tolerant cultivars could provide a better 
understanding of the molecular basis of IYSV-onion interactions.  
 
 

 

 

 

 

 

 

 

 

 

 



 

 

Pest management at the epicenter of thrips and Iris yellow spot virus.                    
REITZ, S., J. Noble, C.C. Shock, E.B.G. Feibert, A. Rivera and L.D. Saunders. Dept. Crop & 
Soil Sci. Malheur County Extension, Oregon State Univ. Ontario, OR 97914. 
Stuart.Reitz@oregonstate.edu 

Onion thrips and the virus, Iris yellow spot virus that these thrips transmit are major limiting 
factors for onion production in the Treasure Valley. We will discuss changes in thrips and IYSV 
management that have occurred in the valley. Insecticides remain the primary tool for thrips and 
IYSV management, but the available products and application methods have changed. We will 
discuss current recommendations for management that are based on research trials and crop 
monitoring programs. With the limited set of effective insecticides, it is important to assess to 
determine when during the season different insecticides may be used most effectively and 
integrated into season-long management programs. In addition, we will discuss challenges 
presented by onion cropping practices in the Treasure Valley that exacerbate thrips and IYSV. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Surface water quality in the Treasure Valley in relation to FSMA standards.                     
REITZ, S., N. Drake and D. Stevens.  Dept. Crop & Soil Sci.  Malheur County Extension, 
Oregon State Univ. Ontario, OR 97914.                                                            
Stuart.Reitz@oregonstate.edu 
 
The recently finalized produce safety rules, which are a component of the Food Safety 
Modernization Act (FSMA) require growers to establish and maintain water quality profiles for 
their farms. A major concern with the water testing provisions is how extensive the testing will 
need to be. Farms will be required to have water quality profiles for each separate water source 
that leads to contact with onions or other covered produce. Separate water quality profiles would 
be required when there is “known or reasonably foreseeable hazard” that would lead to a change 
in water quality. This condition could result in very fine scale water testing, with individual 
farms having multiple water profiles depending on layout of their fields.  The FDA has indicated 
that testing could be conducted at a larger geographic scales rather than a farm-by-farm or field-
by-field basis if it can be demonstrated that data collected at those broader scales reliably reflect 
water quality. Such a region-wide data collection program could significantly reduce the burden 
on individual growers to collect water samples.  We collected water samples along three 
different canal systems in the Treasure Valley. For each system, we sampled four sites within 
each of four broad geographic zones. Sites within zones were separated by 1 km, and there was 
at least 4 km between zones. All inlets to the canals were mapped.  Generic Escherichia coli 
levels, the indicator for water quality, tended to increase from upstream to downstream zones but 
there was little variation in levels within zones. Even though E. coli levels increased along 
canals, all water quality profiles calculated from the data remained within FSMA thresholds. The 
implications for water quality monitoring programs will be discussed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Evaluating the variability in soil and effects on sweet onion flavor in the Vidalia production 
region.                       
RINER, C.  Univ. Cooperative Extension, Vidalia Onion & Vegetable Res. Ctr.  Lyons, GA 
30436.                                                                                                                                
criner@uga.edu 
 
The Vidalia onion production region consists of 20 official counties in Southeast Georgia.  The 
entire production region is in the Coastal Plain region of Georgia which touts sandy soils as one 
feature to the “sweet” low sulfur onion.  The variability in soils in the production region consists 
of sands, loamy sands, and sandy clay loams.  Understanding the variability and what levels of 
impact that makes on onion flavor was the goal of these trials.  In the 2014 production season, 
the Area Extension agent with help from local county agents placed 9 varieties of onions on 14 
individual farm locations.  Soil analysis was conducted at seasons end to a 3 foot depth, with 
samples being divided into 0-12”, 13-24”, and 25-36” deep.  At harvest, bulb samples were sent 
to the University of Georgia, Crop Quality Lab to measure levels of pyruvic acid, lachrymatory 
factor, and methyl thiosulfates.  In 2015, the trial was expanded and consisted of six early 
maturing varieties evaluated on 9 grower locations, and seven main season maturing varieties on 
10 grower locations.  The same analysis was conducted at all plots including yield averages in 
the 2015 season.  The results showed that sulfur levels at the depth of 13-24” of soil had the 
greatest impact on flavor of onions.  There was a positive correlation as the level of sulfate 
increased in the soil at that depth, so did the level of lachrymatory factor.  Varieties responded 
differently based on location, with some increasing in flavor intensity dramatically based on 
increased presence of sulfur.  In 2015, results showed the same trend based on sulfur presence in 
the lower depth.  However, yield did not correlate to the higher presence of soil sulfur.  In 
conclusion, certain onion varieties can be negatively impacted if sulfur levels aren’t managed in 
the 13-24” depth of soil. Yield impacts aren’t positively or negatively correlated to sulfur 
presence or onion flavor in these trials. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Plant population effects on Vidalia onion yield and bulb size. 
Riner, C.1, Griffin, B.2, and Tyson, C.3 1Univ. Georgia, Vidalia Onion and Veg. Res. Ctr., Lyons, 
GA 30346, 2Bejo Seeds, Lyons, GA 30436, 3University of Georgia, Tattnall County Extension 
Office, Reidsville, GA 30453. 
criner@uga.edu 
 
Vidalia Onions are hand transplanted into preformed holes.  Manipulation of total plant 
population is quickly adjustable to increase the number of plants per acre.  Increasing plant 
population above the industry’s approximate 80,000 plants per acre standard could lead to higher 
overall yield and an increase in medium (2-3 inch) sized onions.  However, increasing plant 
population could create competition for fertilizer and water.  Also, increased plant mass limits 
airflow and could increase risk of diseases.  The trial was conducted at the University of Georgia 
Vidalia Onion and Vegetable Research Center in the 2016 growing season.  This trial was 
designed to evaluate 4 levels of plant population: 83,393 plants/acre, 95,573 plants/acre, 103,253 
plants/acre, and 119,387 plants/acre.  Each population range was planted with three popular 
Vidalia varieties: Pirate, Plethora, and Sapelo Sweet.  The overall marketable yield increased 
from 1,232 boxes/acre on the lowest population, to 1,376 boxes/acre on the highest population 
tested.  Also, the percentage of medium (2-3 inch) diameter onions rose from 4% in the 83,393 
plants/acre setting to 8% in the 119,387 setting.  The Plethora variety performed best in the 
highest population (1,517 boxes/acre), and the Pirate variety performed the best (1,289 
boxes/acre) in the lowest population.  In conclusion, a general increase in population could be 
considered by Vidalia onion producers, if these producers desire a higher percentage of medium 
sized onions and a potential of higher yield per acre. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Minimum sulfate requirements for onions in the Vidalia production area. 
Riner, C1., D. Jackson2, J. Lessl2, Edenfield, J.3, Tyson, C.4, Earls, C.5  1Univ. Georgia, Vidalia 
Onion and Veg. Res. Ctr., Lyons, GA 30346; 2Univ. Georgia, Agric. Environ. Services Lab, 
Athens, GA 30602;  3Univ. Georgia, Toombs County Extension Office, Lyons, GA 30436; 
4Univ. Georgia, Tattnall County Extension Office, Reidsville, GA 30453; 5Univ. Georgia, 
Candler County Extension Office, Metter, GA  30439. 
criner@uga.edu 
 
Sulfate levels in the soil profile (root zone) have a significant impact on Vidalia onion flavor.  
Investigations have previously shown that yield benefits from higher applied sulfur fertilizer will 
plateau while the levels of lachrymatory factor, methyl thiosulfates, and pyruvic acid continue to 
increase leading to a “hotter” onion.  Researchers and Extension agents in the Vidalia Onion 
production region designed a series of matching trials across three locations in the production 
region.  The trial was intended to clarify what level of sulfur is needed to provide adequate yield, 
also documenting the effects of flavor.  Soil analysis was conducted prior to planting to 
determine the beginning levels of sulfate in the 0-18” depth.  Six treatments were applied to two 
varieties (Sapelo and Pirate) at each location of the study. Treatments included: 0 applied sulfate, 
5 lbs./acre applied sulfate, 10 lbs./acre applied sulfate, 20 lbs./acre applied sulfate, 30 lbs./acre 
applied sulfate, and 40 lbs./acre applied sulfate. The three locations included the University of 
Georgia Vidalia Onion and Vegetable Research Center (Loamy Sand), M&T Farms (Loamy 
Sand), and McLain Farms (Sand).  Tissue samples were taken at bulb initiation, and yield data 
was collected.  The tissue samples indicated a higher concentration of sulfur in the plant in the 
two loamy sand locations.  The levels of sulfur spiked dramatically at the 20-40 lbs./acre 
treatments.  The results show a plateau of yield at 20-30 applied units of Sulfate.  The methyl 
thiosulfate levels were impacted the most by increased sulfur presence.   In conclusion, the 
study’s results indicate an importance of sulfur to onion yield potential.  However, once the 
threshold is met increasing sulfur could impact the overall flavor of sweet onions.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Farmer initiated, participatory leek trials for organic systems: Part of the NOVIC II 
Project.                              
Rodekohr, E., R. Hultengren and M. Mazourek.  School of Integrative Plant Science, Cornell 
Univ. Ithaca, NY 14853.                                                                                              
mm284@cornell.edu 
 
Organic farmers frequently cite lack of availability of organic seed and underperformance of 
popular cultivars in organic systems as key obstacles to the success of their farming operations. 
Leeks were identified by Northeast area farmers as a crop of interest for inclusion in the NOVIC 
II variety trials. NOVIC II (the Northern Organic Vegetable Improvement Collaborative) is a 
joint collaborative project of Oregon State University, University of Wisconsin, Cornell 
University, Organic Seed Alliance,   USDA-ARS PGRU, and over 30 organic farms. It seeks, 
through farmer needs assessments, trialing and breeding, to increase the proportion of U.S. 
agriculture that is managed organically. NOVIC II has worked to identify cultivars of leeks, 
squash, tomato, cabbage and peppers, among other crops, that thrive in northern organic systems. 
Variety trials for leeks were conducted in 2015 and 2016 to assess differences in the field 
holding ability, plant architecture, flavor, color and yield of both open pollinated and hybrid 
cultivars. Farmers have indicated an interest in open pollinated varieties, in particular, due to the 
high cost and low availability of organic, hybrid leek seed. The trials found significant 
differences among the varieties for many traits, most notably for traits such as the length of the 
shank and how prone a variety was to bulbing both initially and after remaining in the field 
through frost. From these characteristics we were able to identify varieties well suited for organic 
production and areas of potential improvement for open pollinated varieties. 

This project was supported by Organic Research Extension Initiative Competitive Grant 2014-
51300-22223 from the USDA National Institute of Food and Agriculture. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Increased vigor and yield in transplanted Vidalia onions using at plant applications of 
MycoApply® EndoMaxx (Glomus intraradices, Glomus mosseae, Glomus aggregatum, 
Glomus etunica) 
SANDERS1, F. H., Jr., K. Forney1, and C. Riner2,  
1Valent U.S.A. Corporation,  Walnut Creek, CA 94956 and 2 University of Georgia, Vidalia 
Onion and Vegetable REC, Lyons, GA  
hsand@valent.com 
 
Onions are one of many crop plants that form mycorrhizal associations.  In this symbiotic 
relationship, fungi colonize plant roots and increase the plant’s absorption of immobile nutrients 
and water.  In return, fungi receive carbohydrates from the plant.  MycoApply® EndoMaxx, a 
new mycorrhizal product by Valent U.S.A. consists of four species arbuscular mycorrhizal fungi 
(Glomus intraradices, G. aggregatum, G. mosseae, G. etunicatum).  These 4 species of fungi 
when combined have been shown to provide optimum growth enhancement benefits under a 
broad range of environmental conditions to multiple crop species.  Two replicated trials were 
conducted in 2016 to assess the effects of MycoApply® EndoMaxx on Vidalia onions.  The 
experimental design was randomized complete block with 6 replications for both trials. 
MtcoApply® EndoMaxx (5g/A) was applied to onion transplants at planting via banded sprays. 
Sprays were applied either to transplant holes before planting, or over the transplants after they 
were planted.  Results showed at the 8 leaf stage, endomycorrhizal root colonization was ≥53% 
in MycoApply® EndoMaxx treated plots compared to ≤22% for the untreated plots.  Vigor and 
NDVI 70-80 days after treatment were numerically greater for MycoApply® EndoMaxx in both 
trials, and significantly greater (p<0.05) in one trial.  MycoApply® EndoMaxx treated plots also 
had numerically higher yields(≥6%)  than the untreated plots for both trials, and yield was 
significantly higher than the untreated check in one trial (p< 0.05).  Results from these 
experiments indicate that MycoApply® EndoMaxx can colonize, increase plant vigor, and 
increase yield in transplanted Vidalia onions. Future studies are needed to support these findings.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Field conditions and post-harvest curing affecting onion bulb storability in the Treasure 
Valley of Idaho and Eastern Oregon.                       
SCHROEDER1, B.K., Pugliese1, G. and M. Thornton2.  1Dept. Plant, Soil and Entomol. Sci., 
Univ. Idaho, Moscow, Idaho 83844-2339 and 2Parma Res. and Ext. Ctr, University of Idaho, 
29603 U of I Lane, Parma, ID 83660-6699.                                                         
bschroeder@uidaho.edu 
 

The Treasure Valley encompassing Idaho and Eastern Oregon is the third largest storage onion 
production area in the US. In this area, onions are grown and stored for up to 6 months. 
Normally, onion bulb losses in storage are minimal, but in some years, they can be significant. 
Field trials were conducted to evaluate the impact of cultural conditions and crop health on the 
development of onion bulb rot in storage. The experimental design included field treatments with 
and without irrigation in early September to simulate untimely rains before harvest as well as 
treatments with or without thrips control which increased wounding and the potential for IYSV 
infection. The onion bulbs in these field treatments were then followed by various heat curing 
treatments and stored. Onions were evaluated for bulb rot at 3 and 6 months. The intent was first 
to determine if high levels of thrips feeding injury and resulting IYSV infection increase the 
incidence of decay in storage; second to determine if a simulated rain event before harvest 
increases the incidence of decay in storage; and third evaluate heat curing directly following 
onion harvest as a management practice to reduce decay. It is hypothesized that higher thrips 
populations and IYSV infection lead to more onion decay in storage. It is also hypothesized that 
rain events before harvest would increase onion decay in storage (principally bacterial rot). 
Third, it is hypothesized that heat curing would increase bacterial decay and black mold, while 
decreasing the incidence of neck rot. Lastly, it is hypothesized that pesticide applications would 
not decrease storage decay. Obtaining this information will begin to fill critical knowledge gaps 
which will enable stakeholders to manage each of these risks to attain the desired outcome of 
long term onion bulb storage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Summary of onion research on E. coli for the FSMA.               
SHOCK, C.C., S. R. Reitz, J. Waite-Cusic, H. Kreeft, R.A. Roncarati, E.B.G. Feibert, J. M. 
Pinto, A. Rivera, L. D. Saunders and J. Klauzer. Oregon St. Univ. Malheur Exp. Sta., Ontario, 
OR 97914.                                                                                                 
clinton.shock@oregonstate.edu 
 
Onions are commonly consumed raw; therefore, they are subject to the FDA’s provisions of the 
Food Safety Modernization Act.  A major portion of the Produce Rule focuses on the 
microbiological quality of irrigation water used in the production of raw vegetable products such 
as onions.  We conducted multi-year studies on the effect of contaminated irrigation water 
applied via furrow or drip irrigation on the relative fate of generic E. coli in water, in soil, and on 
onions during growth, curing, harvesting, and storage.  Current subsurface drip or furrow 
irrigation practices do not appear to pose a significant risk for E. coli contamination of dry bulb 
onion grown on silt loam in the Treasure Valley, in part because most of the E. coli load in 
contaminated water remained close to where water entered into the soil (i.e., edges of furrows or 
drip tape).  E. coli had rapid dieoff both in the soil and on onion exteriors.  Onions from these 
irrigation trials that were stored in sterilized plastic containers or old wooden bins largely had no 
detectable E. coli on the bulb exteriors at the time of pack-out. There were isolated cases of E. 
coli detection on bulb exteriors but these few cases were not correlated with storage container 
type or irrigation water source. No E. coli was detected in the interior of any onion bulbs. 
Therefore, plastic containers do not provide added food safety value compared with wooden 
boxes for the storage of dry bulb onions.  The use of chlorine dioxide in drip irrigation systems 
shows promise as a means to remediate microbial contamination of irrigation water, if needed for 
compliance with water quality standards.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Effects of time of inoculation and variety on postharvest levels of center rot of onion caused 
by Pantoea ananatis.    
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Center rot, caused by Pantoea ananatis, has been one of the most important bacterial diseases of 
onion leading to considerable economic losses in Georgia and elsewhere. Symptoms can be 
expressed both in the onion foliage and bulb, with the pathogen moving from the infected leaf to 
bulb scales. However, little is known at which growth stage the plant is most susceptible to bulb 
infection and if there is a difference in susceptibility to bulb infection among sweet onion 
varieties. In this study, five varieties of sweet onion (Pirate, Sweet Harvest, 1518, Granex and 
1407) were inoculated by clipping the tips of onion foliage and depositing 1 ml of 1×108 colony 
forming units/ml of P. ananatis suspension on to wounded tissues. The inoculations were done at 
three growth stages (first leaf senescence, bulb initiation, and bulb swelling), then bulb incidence 
of center rot was assessed at pre-curing and post-curing stages. In addition, total bulb incidence 
of center rot was also recorded.  Onions were significantly more susceptible to bulb infection 
when inoculated during the bulb initiation stage (83%) as compared to the first leaf senescence 
(64.8%) and the bulb swelling (59%) stages (P=0.037). Total bulb infection was significantly 
higher for Granex (97%) compared to other varieties. Also, varieties, 1518 (53%) and 1407 
(47%) had significantly lower incidence of bulb infection compared to other varieties.  
Interaction between onion cultivars and inoculation at difference growth stages on center rot bulb 
incidence was not significant (P=0.348). The outcomes of these investigations may have 
implications in devising management strategies against P. ananatis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Evaluation of Fontelis for pink root control in onions. 
THORNTON, M., R. Portenier and O. Adams 
Department of Plant, Soil and Entomological Sciences, University of Idaho, Parma, ID 83660 
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Onions are grown on more than 20,000 acres in the Treasure Valley of Idaho and Oregon.   To 
be economically competitive, growers have to produce high yields of large-sized onions.  Pink 
root (caused by the soil borne fungus Phoma terrestris) is one of the most common diseases that 
can reduce both onion yield and bulb size.  Most fields used to raise onions in this region are 
fumigated at some point in the crop rotation. However, fumigation is coming under more 
scrutiny due to the expense and new regulatory requirements (i.e. buffer zones, notifications, 
fumigant management plans).  Currently, long rotations and selection of resistant onion cultivars 
are the main non-fumigant options for managing pink root.  The wide scale adoption of drip 
irrigation systems opens up the possibility of disease control with in-season applications of 
fungicides.  This report summarizes two years of field trials to compare the efficacy of pink root 
control with the fungicide Fontelis (penthiopyrad) with fumigation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Field distribution of white rot symptoms and soil inoculum areas in Central California.  
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In California’s Central Valley, where there are concentrations of onion and garlic production, 
over 20,000 acres are identified as infested with  Sclerotium cepivorum, which causes white rot 
of garlic and onions. Due to the devastating effects of white rot and presence of extremely long-
lived resting structures, sclerotia, onions and garlic are not planted in fields known to be infested. 
This becomes more difficult as the number of infested fields increases. Current treatment options 
are costly, so economic returns may be achieved by treating specific areas of a field. To evaluate 
the potential for minimizing treated area, onion plants expressing symptoms in 12 commercial 
fields were mapped with a GPS unit from 2010 to 2014. Post-crop soil samples were collected 
from specific areas of 4 onion fields in which disease was limited to one portion of the field and 
not larger than 0.25 acres. Sclerotia counts of those soil samples were quantified in laboratory. 
The sclerotia levels where disease had been observed were relatively low or even absent. In all 
fields levels were greater than 5 sclerotia per 500 cc soil, which can cause substantial economic 
damage, from 300 to 750 ft from the site where disease was observed. This suggests that tillage 
practices have resulted in a dilution of inoculum and substantial distribution within the field. It 
may be possible to avoid treating an entire field, particularly in large fields. However, 
considering cultural practices in the fields evaluated, large areas should be treated. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Injury and yield response of transplant Vidalia onions to Goal herbicide tank mixtures and 
spray timings. 
TYSON, C.T.1, Grey, T.2, Riner, C.3 1Tattnall County Extension, Univ. Georgia,  Reidsville, GA 
30453, 2Crop & Soil Sci., Univ. Georgia, Tifton, GA 31793, and  Vidalia  Onion and Veg. Res. 
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Goal (oxyfluorfen) herbicide is the foundation of weed control in transplant Vidalia onion 
production.  Producers use Goal in tank mixes with other pesticides, including Prowl 
(pendamethalin) and Lorsban (chlorpyrifos).  These sprays are usually applied within a few days 
of transplanting onions.  Extension recommendations encourage a Goal + Prowl application for 
season long weed control, and also recommend that Goal be applied no longer than 2 days after 
transplanting to reduce herbicide injury to onions.  A trial was conducted in 2015 at the Vidalia 
Onion and Vegetable Research Center to evaluate transplant Vidalia onion injury and yield 
response to different Goal (oxyfluorfen) tank mixtures and spray timings. Transplant onions 
were treated with 4 different herbicide combinations at 2 different spray dates for this trial. The 
spray treatments included Goal 2XL (sprayed by itself), Goal 2XL + Prowl EC, Goal 2XL + 
Prowl H2O, and Goal 2XL + Prowl EC + Lorsban 4E.  Two spray dates were used with these 
tank mixtures, which were 2 days after planting and 29 days after planting.  These treatments 
were replicated and the onions were rated for injury 2 weeks after each spray date.  Yield 
measurements were also taken for each treatment.  Results from injury ratings show that the later 
spray date resulted in higher injury to the onions than the earlier spray date.  The injury from the 
different spray combinations was similar with respect to the spray date.  There were no statistical 
yield differences between any treatments or spray dates.  The research in this trial supports 
previous Extension research and recommendations about greater injury potential with late 
applications of Goal.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Evaluating Thrips Management with Insectides in the Columbia Basin of Washington 
State. 
WATERS, T. D. 
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Onion thrips (Thrips tabaci Lindeman) (Thysanoptera: Thripidae) are the most important pest of 
onions in Washington State. Onion thrips can damage dry bulb onions by causing feeding 
damage to the foliage that can significantly impact onion sizing and therefore yield and 
profitability. Onion thrips also vector Iris Yellow Spot Virus, a devastating tospovirus that can 
further impact yield and jeopardize profitability. Studies were conducted to evaluate thrips 
management with currently registered insecticides and determine the impact that these control 
methods had on onion size and yield. Insecticides were applied by foliar, overhead chemigation, 
and drip injection application to determine the best application method for specific compounds.  
By foliar application, Radiant (spinetoram) was the most effective compound. Movento 
(spirotetremat), Agrimek (abamectin), Lannate (methomyl), Exirel (cyantraniliprole) and 
Minecto Pro (abamectin + cyantraniliprole) all were more effective than the untreated check, but 
not as effective as Radiant. Warrior was ineffective for thrips control in this experiment. 
Overhead chemigation was an effective method for applying Radiant, Exirel, and Lannate 
insecticides. Most products have limited efficacy when applied via drip irrigation. Thrips control 
impact on yield and grade will be further discussed.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Effect of Cropping History on Expression of Defense-Related Gene Transcripts in Onion 
(Allium cepa) 
WATSON-SELPH1, A. K., R. Gitaitis1, B. Dutta1 
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Sour skin of onion, caused by the bacterium Burkholderia cepacia, continues to be responsible 
for post-harvest losses in Georgia. Current management strategies do not adequately control sour 
skin, therefore alternate strategies are needed. Induced plant disease resistance is one strategy 
that could be further studied to reduce losses attributed to sour skin and other onion diseases. 
Previously, onions rotated with pearl millet (Pennisetum glaucum) were observed to have less 
sour skin than onions cultivated behind corn (Zea mays) or soybean (Glycine max).  While trying 
to elucidate the role that minerals play in sour skin development, we used onions from plots 
previously containing pearl millet, corn and soybean for transcriptome analysis. Results 
indicated a number of the mRNA transcripts were differentially expressed in onions with 
different cropping histories. Of particular interest was the up-regulation of 23 defense-related 
gene transcripts in onions previously cropped with pearl millet that were not observed in onions 
cultivated following corn or soybean. Although our previous research demonstrated a connection 
between mineral composition in onion tissues and defense-related genes, the mode of action of 
the increased levels of defense gene activity in onions following pearl millet is less clear.  
Differences in levels of minerals identified in our soil or plant tissue models could not explain all 
of the results. Perhaps minerals other than those in our models were affected differentially by the 
rotation crops, or a mode of action unconnected with nutrition may occur. One possibility is that 
plant growth-promoting rhizobacteria (PGPR) are differentially responding to pearl millet, as 
PGPR are known to induce plant disease resistance.  Further research is needed to verify the 
effect of pearl millet on induced resistance, and if PBPR or another mode of action is responsible 
for differential gene expression in onions following different rotation crops.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Comparison of insecticides and insecticide application methods to protect spring-    
seeded processing onions from seedcorn maggot, Delia platura damage. 
WILSON, R1., D. Culp1, K. Nicholson1, S. Peterson1, and A. Taylor2.  1Intermountain Research 
and Extension Center, University of California Division of Agriculture and Natural Resources, 
Tulelake, CA 96134; and 2Department of Horticulture, New York State Agricultural Experiment 
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Onion maggot, Delia antiqua, and seed corn maggot, Delia platura, are important pests of 
spring-sown onions in California.  Larvae of both species feed on young onion plants often 
resulting in seedling mortality that can decrease onion plant populations by more than 50% of the 
desired population.  Current management recommendations focus on a combination of cultural 
controls and insecticide application at planting.  An experiment conducted at the University of 
California Intermountain Research and Extension Center in 2016 evaluated different insecticides 
and application methods to identify the most efficacious treatments for minimizing onion 
mortality from maggot feeding.  Treatments included several unregistered insecticides and 
insecticide treatments commercially used in California.  Previous published research by Wilson 
and Taylor demonstrated that seed treatment of spinosad or clothianidin applied as encrustment 
coating on onion seed was the most effective labeled insecticide option for minimizing onion 
loss from maggots.  Onions treated with either seed treatment had similar or higher onion plant 
population compared to the industry standard, chlorpyrifos, applied at the maximum labeled rate 
in-furrow.  These same trends were evident in 2016 with spinosad or clothianidin seed treatments 
numerically having four of the five highest onion plant populations at harvest.  Pelleted seeds 
with spinosad seed treatments numerically had a 5 to 15% lower onion plant population 
compared to the same encrusted seed treatment suggesting future research may be warranted 
comparing different spinosad seed coatings.  Applying chlorpyrifos in-furrow in combination 
with spinosad and clothianidin seed treatments did not increase onion plant population compared 
to using seed treatment alone.  Abamectin, cyantraniliprole, cyazypyr, and spinetoram applied in-
furrow (all unregistered for in-furrow use in onions) did not increase onion plant population 
compared to the untreated control. Bifenthrin applied in-furrow (unregistered in onions) 
increased onion plant population compared to the untreated control, and was numerically similar 
to spinosad and clothianidin seed treatments.  

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Influence of plant age in resistance to Setophoma terrestris.                     
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Setophoma terrestris infects onion roots causing a characteristic discoloration called ‘pink root.’  
This understudied pathogen negatively impacts onion production worldwide by compromising 
root systems, resulting in reduced bulb size and yields. Susceptibility to the pathogen is often 
associated with onion maturity although the susceptibility of a particular plant age to pink root 
has not been investigated. The objective of the study was to determine if plant age influences the 
ability of S. terrestris to colonize onion root cells of two cultivars. ‘Hendrix’ (low susceptibility) 
and ‘Highlander’ (high susceptibility) onions were inoculated when 3, 5, 7, or 9 weeks old and 
evaluated for disease. Root density, plant height, fresh weight, total number of leaves per plant, 
and bulb circumference were compared between control and inoculated plants of the same age.  
Reduction of root density was observed but was not significantly affected by onion age or 
cultivar (P = 0.0515). When 3-week old ‘Highlander’ was inoculated with S. terrestris, plant 
height, fresh weight, and bulb circumference were significantly limited compared to the control.  
When 3- or 5-week old ‘Hendrix’ was inoculated, the bulb circumference was reduced compared 
to the control. Microscopic observation revealed that the frequency of root colonization was low 
at the young stage but increased with age. Intracellular mycelia were detected in the cells of 
asymptomatic roots with low frequency. Results suggest that reduction in size of plants resulted 
when the onions were infected at a young stage even though pathogen susceptibility of the root 
system increased with age. ‘Hendrix’ had a reduced frequency of root colonization than 
‘Highlander.’  Understanding the stage of onion plant development that is most conducive to 
infection by S. terrestris could be integrated with other approaches including seed treatment and 
banded fungicide applications following emergence. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Evaluating onion cultivars for production in the Columbia Basin of Washington and 
Oregon 
WOHLEB1, C.H. and T.D. Waters2 
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Deciding which onion cultivar to plant is one of the most important considerations for an onion 
producer, and before gambling on a new onion cultivar, it is wise to gauge how it performs in the 
region under common production practices. This is why personnel at Washington State 
University (WSU) conduct annual field trials and storage evaluations of commercially available 
onion cultivars in the Columbia Basin. A different grower-cooperator hosts the trial each year, so 
cultivars evaluated over multiple years are seen under a range of production practices, especially 
different irrigations systems and planting configurations. A field day event is held at the trial 
location every August so cultivars can be viewed while they are growing. The event is attended 
by 100-150 people every year. Harvest and storage evaluation days are also attended by onion 
stakeholders, who use the opportunity to examine and compare the cultivars more closely. 
Summarized results from the field and storage evaluations are provided to more than 400 
industry members. The evaluations help seed companies decide which cultivars to market in the 
region, and they help onion growers, packers, and processors identify cultivars with 
characteristics that match their needs and market opportunities.  
 
 


