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ABSTRACT 
Sour skin, caused by Burkholderia cepacia, is one of the most important postharvest 
diseases of onion (Allium cepa) in Georgia.  Disease incidence usually is greatest in 
onions harvested in the latter part of April and through May when temperatures are 
elevated.  Previous work in New York indicated that pearl millet (Pennisetum glaucum) 
decreased soil-borne populations of B. cepacia in contrast with corn (Zea mays) which 
increased bacterial populations.  Anecdotal evidence from growers’ observations also 
indicated that there were increased levels of sour skin in onions double-cropped with 
corn. Data are presented from a 5 yr.-study where onions were double-cropped behind 
either pearl millet or corn.  There were no yield data for two of the years because of stand 
loss due to a freeze and hail damage. However there were reduced levels of sour skin and 
increased marketable yield in onions following pearl millet for 3 out of 5 years in plots 
that had been in continuous onion production for 15 yrs.  In contrast, sour skin levels 
were not significantly different in onions following either pearl millet or corn in newly 
established microplots or in a trial in a commercial field that had no history of onion 
production.  
 
INTRODUCTION 
Sour skin of onion, caused by the soilborne bacterium Burkholderia cepacia, is a major 
postharvest disease problem worldwide.  In Georgia, annual losses to sour skin vary but 
can be particularly severe under warm conditions, particularly if harvest is delayed into 
late spring.  Earlier studies indicated that certain crops, e.g. pearl millet (Pennisetum 
glaucum), suppress B. cepacia populations, whereas other crops, e.g. corn (Zea mays) 
may increase populations of the sour skin pathogen (1,2).  UGA and ARS-USDA 
personnel have been evaluating corn and pearl millet in a double-cropping scheme with 
Vidalia sweet onions to determine if a crop rotation and/or double-cropping strategy can 
effectively reduce sour skin levels in Vidalia onions.  These results represent a third year 
of field data. 
 
MATERIALS AND METHODS 
 
BSF Site.  Treatments were arranged in a randomized complete block design at the 
University of Georgia's Blackshank Research Farm. The site had a cropping history of 15 
consecutive years of onion production.  Each treatment consisted of four, four-row beds 
~20 m in length, with a 1.8-m separation between the centers of adjacent beds.  
Treatments consisted of planting onions following a summer crop of either 1/ corn (Zea 
mays), 2/ pearl millet (Pennisetum glaucum), 3/ peanut (Arachis hypogaea), or 4/ soybean 
(Glycine max). In the spring of 2009, pearl millet and corn crops were planted in the same 
location as in previous years but plots sizes were reduced to half the area used in previous 



years. Peanut and soybean were added to the study in the areas vacated by the pearl millet 
and corn plots. Vidalia sweet onions, cv. Sweet Vidalia, were transplanted Dec 10, 2009 
and grown until May 9, 2010. Approximately 10 m of bed length of the two interior beds 
were harvested from each plot when ~ 80% of the onion tops were down.  Onions were 
air dried in the field 48 hrs after undercutting and prior to clipping of roots and foliage.  
Onions were removed from the field and temporarily stored at the Vidalia Onion 
Research Lab on the Tifton Campus where they were weighed, graded and classified as 
either marketable or as a cull. 
Microplots.  Microplots 1m in diameter and surrounded by an aluminum ring (~30 cm 
high with  ~30 cm buried in the soil were established at the BSF.  Prior to 2008 the 
microplots had no history of onion production.  Consequently, to establish a population of 
the sour skin bacterium, each microplot was seeded with five B. cepacia infected onion 
bulbs prior to the planting of either corn, pearl millet, peanut or soybean in the 
spring/summer of 2009.  Nine onion plants (cv. Sweet Vidalia) plants were transplanted 
Dec 10, 2009 in to each microplot.  The trial consisted of nine replications.  Onions were 
dug, allowed to field-cure for 48 hr and then harvested in May, 2010.  Harvested bulbs 
were held temporarily at ambient temperature at the Vidalia Onion Research Lab, Tifton, 
GA.  Onions were graded as either marketable or cull and culls were specifically graded 
for sour skin incidence. 
On-Farm Site.  An on-farm site in Evans County with no history of onion production 
was planted with carrot (Daucus carota subsp. sativus) in the winter of 2008-2009. The 
following summer the field was divided into two sections with one being planted with 
corn and the other with pearl millet.  Vidalia onions were transplanted in the fall of 2009.  
Approximately 50 onion bulbs were harvested from four randomly selected areas (n=200) 
previously planted with corn.  In addition, 50 onions were harvested from four randomly 
selected areas (n=200) previously planted with pearl millet. Onions were graded for sour 
skin incidence. 
 
RESULTS AND DISCUSSION 
 
BSF Site.  As in previous years, double-cropping onions after a summer crop of pearl 
millet had neither a positive or negative effect on total yield (Table 1).   However onions 
double-cropped behind pearl millet had a significantly lower incidence of sour skin and a 
corresponding increase in marketable yield (Table 2).  These data represent a third year 
when onions double-cropped behind pearl millet had significantly (P = 0.05) less sour 
skin (3,4).   
Microplots and Evans County. In contrast to data from the BSF site, results from the 
microplots (Table 3) and the commercial field in Evans County (Table 4) provided no 
evidence that double-cropping onions behind pearl millet affected sour skin levels when 
compared to planting onions behind corn.  When comparing the three experiments, 
namely the Blackshank Farm, Microplots and Evans County, there is one striking 
difference between the sites.  The Blackshank Farm plots have been in continuous onion 
production for at least 15 years, whereas the Microplots had onions first planted in 2008 
and Evans County had not been in onions within recent memory.   
 
 



Table 1.  Yields and size of onions (cv. Sweet Vidalia) harvested from field plots 
double-cropped behind either corn, pearl millet, peanut or soybean in 2010.  
 
Treatment   Yield                                    # Bulbs / Plot 
 lbs/Plot Pee Wee Small Medium  Large Jumbo 
Corn 32.34 a1   9.8 a 12.8 a 31.0 a 24.8 a   8.5   ab 
Pearl Millet 30.75 a 11.3 a 10.3 a 22.5 ab 27.5 a   9.0   ab 
Peanut 20.75 a 15.8 a 13.5 a 29.0 a 11.3 a   4.3     b 
Soybean 35.20 a 15.8 a   9.3 a 13.0   b 22.3 a 24.5   a 
1Values within a column followed by the same letter are not significantly different (P=0.05). 
 
 

 Table 2.  Grades of onions (cv. Sweet Vidalia) harvested from field plots double-
cropped behind either corn, pearl millet, peanut or soybean in 2010. 

 
Treatment % Total Culls % Sour Skin % Marketable 
Corn 26.7 ab1 18.5   b 73.3 ab 
Pearl Millet 18.8 a 5.4 a 81.2 a 
Peanut 35.9   b 21.4   b 64.1   b 
Soyobean 33.9   b 13.7 ab 66.1   b 
1Values within a column followed by the same letter are not significantly different (P=0.05). 
 
Table 3.  Sour skin incidence in onions (cv. Sweet Vidalia) harvested from micro-
plots double-cropped behind either corn, pearl millet, peanut or soybean in 2010. 
 

Treatment % Sour Skin 
 Rep1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Mean 
Corn 75 42.9 55.6 75 22.2 75 55.6 100 37.5 59.9 a1 
Pearl Millet 40 37.5 62.5 60 57.1 44.4 100 33.3 88.9 58.2 a 
Peanut 40 14.3 37.5 14.3 50 40 28.6 0 100 43.3 a 
Soybean 0 33.3 37.5 57.1 57.1 83.3 42.9 50 28.6 36.1 a 

1Values within a column followed by the same letter are not significantly different (P=0.05) 
 
Table 4.  Sour skin incidence in onions harvested from a commercial field in Evans 
County that were double-cropped behind either corn or pearl millet in 2010. 
Treatment % Sour Skin 
 Rep1 Rep2 Rep3 Rep4 Mean 
Corn 23.5 17.9 9.1 14 16.1 a1 
Pearl Millet 18.5 28.3 21.6 20.8 22.3 a 

1Values within a column followed by the same letter are not significantly different (P=0.05) 
 
Effects of soil fertility and microbial community composition on plant disease are very 
complex and can be affected by different variables including cropping history, farm 
management practices and soil types.  It is possible because of the long-term onion 
production at the Blackshank Farm site that the soil conditions or the microbial 
community was more readily affected by the presence of pearl millet.  In areas such as 
Evans County, which had no history of onion production and a prior winter crop of 



carrots, which are also suppressive to B. cepacia, the soil conditions and/or microbial 
community were probably different and less influenced by the preceding pearl millet 
crop.  On the other hand, crops such as corn may stimulate B. cepacia populations 
directly, thereby increasing their numbers and increase sour skin incidence as 
hypothesized by Haudenshield and Lorbeer (2).   However, data from the Microplot area 
and the Evans County site would suggest that in the field that it would take longer than a 
single year to observe such an increase, at least in terms of affecting disease incidence.  
Nonetheless, the long-term cropping history or perhaps different soils appear to interact 
with double-cropping choices and sour skin incidence. 
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