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2009 KERN COUNTY POTATO VARIETY TRIAL 
Joe Nunez and Jed Dubose 

 
We completed the 2009 Kern County Potato Variety Trial in June with a successful field day with many 
excellent varieties to look over.  Below are the results of the variety trial with some very good yielding 
varieties.   A95109 is now named Classic Russet which has done well in our trial for several years.  Pacific 
Russet is a newly released variety also that some growers here had interest in.  Both Classic Russet and 
Pacific Russet look like potential replacements for Russet Norkotah.  Overall, there are many varieties to 
consider trying on a small acreage basis.  I have pictures of all these varieties including from years past 
trials.  Please contact me if you would like a copy.  We would like to thank Kevin and Dennis Johnston of 
Johnston Farms for their generosity in hosting the trial the past several years.   
 

Kern County Replicated Trial cwt 

Entry 
No. Variety 0-4 4-6 6-10 11> Culls 

Total 
Weight Harvestable 

31 MSQ176-5 19.2 51.3 117.4 28.2 2.0 218.1 216.0 
32 MSQ070-1 76.0 177.0 166.2 12.3 0.0 431.4 431.4 
33 MSL292-A 34.1 104.5 126.8 14.3 0.8 280.6 279.7 
34 MSQ279-1 27.8 80.4 176.0 80.7 12.3 377.1 364.9 
35 MSL268-D 77.0 162.5 233.0 18.8 1.4 492.7 491.3 
36 MSM182-1 73.9 196.6 198.3 11.4 2.9 483.1 480.2 
37 ARGOS 66.0 100.3 286.3 71.3 3.5 527.2 523.7 
38 A95109-1 29.8 71.7 186.4 50.0 20.2 358.1 337.9 
39 AO96160-3 102.5 81.5 164.8 9.0 1.4 359.2 357.7 
40 Sifra 51.3 157.6 284.0 43.1 1.4 537.4 536.0 
41 Ambra 19.6 85.8 186.4 76.6 3.1 371.4 368.4 
42 Kenita  56.4 84.5 308.1 110.1 8.6 567.6 559.1 
43 Rio Grande Russet 48.4 93.3 197.9 47.2 1.8 388.6 386.7 
44 CO98012-5R 77.8 117.4 135.8 0.6 2.7 334.3 331.6 
45 Sierra Gold  12.0 47.0 168.3 58.0 0.8 286.1 285.3 
46 Sierra Gold 2 31.6 83.9 193.4 44.9 1.2 355.1 353.9 
47 Sierra Gold 3 24.9 61.9 135.0 37.8 0.8 260.3 259.5 
132 Pacific Russet 13.7 75.3 202.8 80.0 1.2 373.1 371.8 



 

 

Southwest Regional Trial cwt 

Entry 
No. Variety 0-4 4-6 6-10 11> Culls 

Total 
Weight Harvestable 

3 Norland (Dark Red) 20.4 63.5 196.2 76.0 2.2 358.3 356.1 

4 Red LaSoda 34.3 98.6 274.2 156.2 7.4 570.7 563.4 

6 Russet Norkotah 26.1 46.4 222.8 44.8 0.4 340.4 340.0 

7 Russet Norkotah-S3 47.4 51.9 209.5 55.7 6.7 371.2 364.5 

9 Purple Majesty 103.7 130.1 142.5 2.7 0.0 379.0 379.0 

10 Yukon Gold 19.6 53.5 141.1 69.2 20.6 304.0 283.4 

11 CO01399-10P/Y 51.5 130.1 295.5 30.0 2.0 509.0 507.0 

12 TXYG055 13.1 62.9 201.1 75.3 0.4 352.8 352.4 

13 TXYG057 30.8 101.7 254.6 88.6 1.6 477.4 475.8 

14 TXYG079 26.7 73.1 164.2 67.6 4.3 335.9 331.6 

15 TXYG098 34.1 103.3 201.3 79.0 2.0 419.8 417.8 

16 TXYG105 29.8 69.0 193.6 49.6 10.8 352.8 342.0 

17 TXYG107 23.1 73.3 175.2 89.6 5.9 367.1 361.2 

18 ATTX98518-5PU/Y 38.2 53.9 89.0 21.4 7.4 209.9 202.6 

19 ATX9132-2Y 85.4 22.9 0.0 0.0 0.4 108.6 108.2 

20 BTX2103-1R/Y 71.1 169.5 173.6 4.1 12.9 431.0 418.2 

21 ATX9332-12RU 44.9 79.4 239.1 30.6 4.1 398.2 394.1 

22 ATX97232-1RU 34.3 64.3 218.5 51.7 1.0 369.8 368.8 

23 AOTX95265-1RU 31.4 56.8 188.5 82.7 4.7 364.1 359.4 

24 AOTX96265-2RU 31.9 63.3 196.2 26.7 4.5 322.6 318.1 

25 ATTX98453-11BR 70.2 117.6 135.4 3.9 12.9 340.0 327.1 

26 ATTX98493-1R/Y 89.4 93.9 179.3 8.4 2.0 373.1 371.0 

27 AOTX01178-1R 27.8 101.7 197.0 24.1 4.5 355.1 350.6 

28 COTX00104-7R 35.1 105.6 233.0 97.0 0.8 471.5 470.7 

29 NDTX5003-2R 72.3 151.9 162.3 0.0 3.1 389.6 386.5 

30 PORTX03PG25-2R/R 155.8 68.4 102.1 0.0 0.0 326.3 326.3 

2009 Preliminary Data 
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Observational Trial cwt 

Entry 
No. Variety 0-4 4-6 6-10 11> Culls 

Total 
Weight Harvestable  

48 MSN215-2P 42.5 89.0 179.7 8.2 2.5 321.8 319.3  

49 MSP459-5 32.7 129.9 253.2 0.0 0.0 415.7 415.7  

50 MSN170-A 14.7 92.3 176.4 0.0 0.0 283.4 283.4  

51 Jacqueline Lee 145.4 115.2 152.7 0.0 0.0 413.3 413.3  

52 AO96305-3 40.0 94.7 180.5 65.3 6.5 387.1 380.6  

53 AO96365-2 29.4 125.0 303.8 98.0 0.0 556.2 556.2 chipper 
54 PA99N82-4 51.5 147.8 317.7 40.8 3.3 561.1 557.8 chipper 
55 AC00170-2W 76.0 178.9 205.8 10.6 0.0 471.3 471.3 chipper 
56 CO00188-4W 19.6 85.8 257.3 40.0 8.2 410.8 402.7 chipper 
57 CO00197-3W 53.1 159.3 274.4 25.3 0.0 512.1 512.1 chipper 
58 CO00270-7W 40.8 133.1 305.5 40.8 0.0 520.3 520.3 chipper 
59 AC01151-5W 67.0 195.2 118.4 6.5 0.0 387.1 387.1 chipper 
60 CO02024-9W 43.3 145.4 196.8 4.9 0.0 390.4 390.4 chipper 
61 CO02033-1W 21.2 107.8 191.9 31.9 44.1 396.9 352.8 chipper 
62 CO02033-5W 50.6 137.2 204.2 35.1 13.9 441.0 427.2 chipper 
63 CO02321-4W 31.9 55.5 245.0 88.2 10.6 431.2 420.6 chipper 
64 CO00277-2R 22.1 54.7 58.8 22.1 0.0 157.6 157.6  

65 CO00291-5R 67.8 100.5 111.9 0.0 7.4 287.5 280.1  

66 CO99076-6R 44.1 37.6 146.2 0.8 1.6 230.3 228.7  

67 CO99256-2R 107.0 150.3 140.5 7.4 7.4 412.5 405.1  

68 CO00379-2R/Y 73.5 58.0 94.7 0.0 0.0 226.2 226.2  

69 CO00412-5W/Y 148.6 128.2 115.2 6.5 4.1 402.7 398.6  

70 ATC00293 -1W/Y 39.2 129.9 307.9 124.1 4.9 606.0 601.1  

71 AC99329-7PW/Y 91.5 91.5 129.9 7.4 2.5 322.6 320.2  
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Observational Trial cwt 

Entry 
No. Variety 0-4 4-6 6-10 11> 

 
Culls 

Total 
Weight Harvestable 

72 AC99330-1P/Y 170.7 134.8 127.4 0.0 0.0 432.9 432.9 

73 CO99045-1W/Y 45.7 173.2 272.0 42.5 0.0 533.3 533.3 

74 CO99338-3RU/Y 44.9 142.9 164.2 14.7 4.1 370.8 366.7 

75 CO00405-1R 180.5 64.5 96.4 0.0 3.3 344.7 341.4 

76 CO00415-1R 138.8 64.5 67.0 0.0 0.0 270.3 270.3 

77 AC99375-1RU 40.0 181.3 278.5 26.1 6.5 532.5 526.0 

78 CO99053-3RU 48.2 101.3 203.4 73.5 0.0 426.3 426.3 

79 CO99053-4RU 49.0 56.4 125.8 49.8 0.0 281.0 281.0 

80 CO99100-1RU 31.0 33.5 190.3 61.3 10.6 326.7 316.1 

81 AC00395-2RU 106.2 117.6 218.1 0.0 0.0 441.9 441.9 

82 CO98067-7RU 58.8 113.5 203.4 80.9 2.5 459.0 456.6 

83 CO98368-2RU 86.6 80.9 174.0 0.0 3.3 344.7 341.4 

85 CO97222-1R/R 102.1 134.8 105.4 0.0 3.3 345.5 342.2 

86 CO97227-2P/PW 273.6 59.6 74.3 0.0 0.8 408.4 407.6 

87 TC02072-3P/P 202.6 66.2 93.1 0.0 0.0 361.8 361.8 

88 AOTX95265-2ARU 32.7 32.7 174.0 157.6 3.3 400.2 396.9 

89 AOTX95265-4RU 0.8 1.6 4.9 0.0 0.0 7.4 7.4 

90 AOTX96216-2RU 5.7 10.6 0.0 0.0 10.6 27.0 16.3 

91 AOTX98152-3RU 44.1 73.5 245.0 60.4 14.7 437.8 423.1 

92 ATX91137-1RU 33.5 62.1 205.8 37.6 22.9 361.8 339.0 

93 TXA549-1RU 66.2 93.9 232.8 80.9 3.3 477.0 473.7 

94 AOTX91861-4R 17.2 49.0 171.5 49.8 6.5 294.0 287.5 

95 NDTX5438-11R 67.0 156.8 177.2 6.5 0.0 407.6 407.6 

96 ATTX98453-6R 46.6 130.7 167.4 19.6 0.0 364.3 364.3 

97 BTX2332-1R 41.7 118.4 231.1 116.0 0.0 507.2 507.2 
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Observational Trial cwt 

Entry 
No. Variety 0-4 4-6 6-10 11> Culls 

Total 
Weight Harvestable 

98 COTX94216-1R 72.7 143.7 228.7 36.8 0.8 482.7 481.9 

99 COTX94218-1R 71.1 186.2 209.9 0.0 0.0 467.2 467.2 

100 NDTX4784-7R 48.2 143.7 261.4 84.9 4.9 543.1 538.2 

101 NDTX4828-2R 25.3 112.7 187.9 71.9 0.0 397.8 397.8 

102 ATTX98500-2P/Y 137.2 174.0 242.6 17.2 0.0 570.9 570.9 

103 ATTX00289-6W/Y 53.1 138.8 312.8 105.4 0.0 610.1 610.1 

104 
ATTX961014-1R/Y-

Serria Rose 58.8 121.7 234.4 42.5 2.5 459.8 457.4 

105 Amandine 82.5 87.4 194.4 0.0 0.8 365.1 364.3 

106 Bio Gold 19.6 98.8 146.2 27.0 0.0 291.6 291.6 

107 Blue Lady 31.0 44.1 152.7 33.5 0.0 261.4 261.4 

108 F-98-44-2 143.7 158.4 102.1 0.0 7.4 411.6 404.3 

109 Inova 52.3 89.8 159.3 22.9 25.3 349.6 324.2 

110 Lustre 67.0 124.1 229.5 49.8 13.1 483.5 470.4 

111 Spirit 36.8 107.0 225.4 71.9 0.0 441.0 441.0 

112 FOB-81-96-3 62.9 87.4 144.6 26.1 0.0 321.0 321.0 

113 Saphire 14.7 35.9 58.0 13.1 1.6 123.3 121.7 

114 VR-95-98 33.5 55.5 78.4 38.4 0.0 205.8 205.8 

115 Castline 32.7 35.9 53.9 52.3 0.0 174.8 174.8 

116 Everest 12.3 59.6 226.2 206.6 6.5 511.3 504.8 

117 Oriana 67.8 81.7 258.9 6.5 2.5 417.4 414.9 

118 HZ 97-92 36T 107.8 120.9 146.2 0.8 5.7 381.4 375.7 

119 Sylvana 44.9 132.3 236.9 48.2 1.6 463.9 462.3 

120 Snowbird 44.9 124.1 267.1 69.4 0.0 505.6 505.6 

121 HZD 98 22-42 210.7 76.0 87.4 0.0 2.5 376.5 374.1 

122 Marilyn 174.0 113.5 187.0 0.0 6.5 481.1 474.5 
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Observational Trial cwt 

Entry No. Variety 0-4 4-6 6-10 11> Culls 
Total 

Weight Harvestable 

123 Dark Red Chieftain 28.6 63.7 100.5 49.0 3.3 245.0 241.8 

124 Harmony  35.1 52.3 98.0 13.1 0.0 198.5 198.5 

125 Valor 0.8 10.6 14.7 27.0 0.0 53.1 53.1 

126 Accord 22.1 117.6 236.9 20.4 0.0 396.9 396.9 

127 Lady Blanca 38.4 30.2 284.2 44.1 3.3 400.2 396.9 

128 Orchestra 23.7 146.2 281.0 106.2 0.0 557.0 557.0 

129 Carlita 27.8 71.1 305.5 175.6 1.6 581.5 579.9 

130 Imola 83.3 120.9 232.0 28.6 2.5 467.2 464.7 
 
 
 
 

SFA Chip Trial cwt 

Entry 
No. Variety 0-4 4-6 6-10 11> Culls 

Total 
Weight Harvestable 

1 Kalkaska 70.2 175 166 3.68 6.13 421.0 414.9 

2 MSJ126-9Y 35.9 103.9 173.2 9.8 6.7 329.6 322.8 

3 W22324-1 32.7 126.2 257.9 33.1 8.4 458.2 449.8 

4 W2717-5 39.8 99.8 164.6 10.8 5.5 320.6 315.1 

5 Atlantic  37.2 109.9 272.8 71.3 7.8 498.8 491.1 

6 Snowden  44.3 143.3 257.3 18.0 5.3 468.2 462.9 

7 AF2291-10 29.4 115.0 171.9 5.1 2.2 323.6 321.4 

8 NY138 23.7 94.3 259.3 46.1 2.2 425.7 423.5 

9 NY139 22.9 111.5 267.5 34.3 1.2 437.4 436.1 

10 CO96141-4W  * 39.2 76.6 211.7 5.5 4.5 337.5 333.0 

11 CO97065-7W 44.5 107.4 195.8 30.2 1.6 379.6 378.0 

12 CO97043-14W 29.0 124.6 217.1 12.5 1.4 384.5 383.1 

13 W2310-3 18.0 89.6 206.9 3.0 2.7 320.2 317.4 
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LOSSES DUE TO LENTICEL ROT ARE AN INCREASING CONCERN  
FOR KERN COUNTY POTATO GROWERS 

by James J. Farrar, Joe Nunez and R. Michael Davis 
 
In recent years, lenticel rot of potato tubers, caused by the bacterium Erwinia carotovora subsp. 
carotovora, has become an economically important postharvest disease for Kern County growers. Disease 
symptoms are sunken and rotted tissue surrounding tuber lenticels, which develop after harvest and 
packing. In the field, the bacterium also causes Erwinia early dying, characterized by wilt and progressive 
necrosis of leaves, eventually resulting in potato plant death.  This study confirms Erwinia carotovora 
subsp. carotovora as the causal agent of both problems in Kern County and establishes the link between the 
field and postharvest diseases.  Control of both diseases is difficult and relies on the integration of cultural 
methods, from preplant seed-piece handling to postharvest processing. 
 

With a $186 million market value (similar to 
onions), the California potato industry is small 
compared to that of potato-producing giants like 
Idaho and Washington, but potatoes are certainly an 
important regional crop. Kern County is 
California’s largest potato-growing region, with 
16,470 acres (6,665 hectares) planted in 2007 to 
red, white, russet and chipping varieties. Total 
harvest from Kern County was 432,000 metric tons 
(5,261,800 hundredweight [cwt]) in 2007, with total 
sales of about $60 million. 

Potato cultivation in this region occurs during 
two seasons, the spring season from January to June 
and the fall season from August to December. Excessive postharvest losses, especially after potato shipments 
have reached the marketplace, have resulted in significant economic losses to growers in the San Joaquin 
Valley. Produce buyers for large national grocery outlets carefully scrutinize California potatoes for sunken 
and rotted tissue surrounding tuber lenticels, the small oval areas on the surface of a potato where air exchange 
occurs. Unsightly rotted or discolored lenticel tissues render the potatoes unmarketable, and occasionally 
shipments of California potatoes are dumped.  

Lenticel rot has probably been in California since potato production became established in Kern County 
in 1912, but did not reach damaging levels until the late 1990s. Currently, we have observed that lenticel rot 
affects an estimated 30% of harvested potato tubers in Kern County. In the San Joaquin Valley, the warm 
climate and heavy irrigation of the crop may exacerbate this problem. Recently, we discovered that the same 
causal organism of lenticel rot is associated with a decline of potato plants called Erwinia early dying.  
 
DESCRIPTION OF SYMPTOMS: 
Lenticel rot.  Lenticel rot is characterized by dry and sunken discolored lesions surrounding potato tuber 
lenticels. Lesions begin as swollen areas surrounding the lenticels or as small areas of white, puffy tissue 
pouring forth from the lenticels. Usually, affected tissue does not extend deeper than 1/8 inch (3 millimeters) 
into the tuber. Neighboring lesions may coalesce to form larger, irregularly shaped sunken areas. Symptoms 
are most often noticeable 4 to 10 days after the harvest and packaging of potatoes. If potatoes are stored wet 
and conditions are warm, a soft rot of the surrounding tissue may ensue, and extensive decay of the entire 
tuber may occur in extreme cases. Often, these symptoms become apparent in tubers during transportation to 
market.  
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Erwinia early dying.  Lenticel rot is often associated with a potato plant disease called Erwinia early dying 
(Powelson 1985). The initial symptom is wilting of the leaflets or whole leaves on plants in adequately 
irrigated fields. Leaves later become necrotic (dead) beginning at the margins. Plants may defoliate from the 
base upward and often senesce (decline and die) prematurely. The stems appear healthy externally, but the 
vascular system and pith of the lower stem — extending upward from the junction with the seed piece (the 
piece of a potato tuber that is planted as seed) — are tan to brown in color. A soft rot of the seed pieces occurs, 
and yields are negatively affected. 
 
Verticillium early dying.  Symptoms of Erwinia early dying are similar to Verticillium early dying, which is 
caused by Verticillium spp. and lesion nematodes (Powelson 1985; Rowe et al.1987). Verticillium wilt is 
common in other potato-growing regions of the United States. Verticillium spp. are common fungal pathogens 
of alfalfa, cotton, cucurbits, pepper and tomatoes but are only occasionally recovered from potato in the San  
Joaquin Valley. Lesion nematodes (Pratylenchus spp.) are common pests of alfalfa and orchard crops in the 
San Joaquin Valley but are also seldom observed in potato fields. Symptoms of Verticillium early dying are 
leaf chlorosis (yellowing) progressing from the lower leaves to the upper leaves, leaf necrosis and light brown 
discoloration of the vascular tissue. In contrast to Verticillium early dying, Erwinia induced early dying is 
always associated with rotted seed pieces, warm soil temperatures and high soil moisture.  
 
Seed-piece syndrome.  Erwinia early dying can also be confused with a problem that Kern County potato 
growers call toxic seed-piece syndrome. This problem is caused by planting physiologically old seed and is 
characterized by rapid emergence, multiple stems, small weak plants, numerous small tubers, lower yields and 
early senescence. Physiologically “old” seed is not clearly defined, but we have observed these symptoms on 
plants grown from seed kept in storage for 1 year. Conversely, the characteristics of plants from young seed 
include slow emergence, few main stems, vigorous large plants, fewer larger tubers, higher yields and delayed 
senescence. Erwinia early dying affects plants grown from young or old seed.  
 
CAUSAL AGENTS OF POTATO DISEASE: 
Due to the association between early dying symptoms in the field and postharvest lenticel rot symptoms, we 
decided to carefully examine the causal agents for both diseases. 
 
Lenticel rot.  We isolated Erwinia carotovora subsp. carotovora (more recently called Pectobacterium 
carotovorum subsp. carotovorum) from symptomatic lenticels. Three-hundred tubers were collected over 3 
years from commercial potato fields in Kern County. In addition, 30 tubers were collected postharvest from 
packing sheds. 

The surfaces of tubers were washed thoroughly with soap and water, then rinsed well in deionized water 
and air-dried. The tissue surrounding the affected lenticels was excised, dipped in 0.5% sodium hypochlorite 
for 1 minute, rinsed in sterilized water and macerated in a few drops of sterilized water.  

Fifty isolates were tested for their ability to cause tuber soft rot by stab-inoculating flame-sterilized 
tuber slices with twice-autoclaved toothpicks smeared in bacteria. The tuber slices were then incubated at 77°F 
(25°C) for 24 hours. In addition, the pathogenicity of isolates in lenticels was determined by submerging 
washed tubers in a pressurized (30 pounds per square inch) container of a suspension of E. carotovora subsp. 
carotovora cells (approximately 106 cells per milliliter). Inoculated tubers were then wrapped in a moist paper 
towel and placed in closed plastic bags to exclude oxygen. After 5 and 10 days, tubers were removed and 
examined for lenticel rot.  Bacteria were reisolated from lenticel rot tissues and reidentified as E. carotovora 
subsp. carotovora. 
 
Erwinia early dying.  Erwinia early dying is caused predominantly by Erwinia cartovora subsp. carotovora 
(Ecc) and to a lesser extent by Erwinia chrysanthemi (Echr). The causal agent of blackleg of potato, Erwinia 
carotovora subsp. atroseptica, is not associated with Erwinia early dying. Blackleg is characterized by a black 
to brown soft rot of the stems extending from the seed piece upward. Potato plants with blackleg are typically 
stunted and usually die prior to canopy closure in the San Joaquin Valley.  
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We determined the causes of early dying by isolating the causal agents from diseased plants and 
inoculating healthy plants. In a random collection of more than 100 plants with symptoms of Erwinia early 
dying and blackleg in 13 fields, bacteria associated with discolored stems and seed pieces were identified by 
fatty-acid methyl-ester analysis (MIDI Microbial Identification System, ver. 3.8, Newark, Del.) and standard 
physiological identification techniques (Dickey and Kelman 1988).  

Sixty-two isolates were identified; 13 were E. carotovora subsp. Atroseptica (Eca), 42 were E. 
carotovora subsp. Carotovora  (Ecc), two were Erwinia chrysanthemi (Echr) and five were Pseudomonas 
fluorescens (=P. marginalis). Fungi were not generally isolated from the effected stems, and nematodes were 
not observed on the affected plants. In Kern County, Verticillium spp. and lesion nematodes rarely affect 
potatoes. The absence of Verticillium and nematode problems may be due to routine soil fumigation with 
metam sodium, which is standard practice for vegetable growers in the region.  

Suspensions of bacterial isolates were injected by syringe into the stems of 30 12- to 15-week-old 
greenhouse grown potato plants. Sterile water was used as a control. Symptoms were noted after 2 to 3 days. 
Syringe-inoculated greenhouse plants developed two distinct sets of symptoms. Plants inoculated with Eca 
isolates developed symptoms of blackleg, which are leaf wilt, a soft black stem rot and stem collapse. Plants 
inoculated with the Ecc or Echr isolates developed leaf wilt, an external brown lesion at the inoculation point, 
brown discoloration of the vascular system and soft rot of the pith. The vascular system discoloration and pith 
rot extended up to several centimeters above and below the inoculation point. Bacteria were reisolated and 
reidentified for confirmation. The bacteria reisolated from syringe-inoculated plants was identical to the 
respective original isolates. Therefore, Ecc and Echr inoculations resulted in Erwinia early dying symptoms 
and Eca inoculations resulted in blackleg symptoms. 
 
Epidemiology.  The bacteria that cause lenticel rot and Erwinia early dying are common on the surface of 
potato tubers, in soil and in surface irrigation water (Romberg et al. 2002; Harrison et al. 1987). Potatoes can 
be freed of Erwinia contamination through tissue culture but will reacquire the bacteria when planted in soil. 
While soil levels of Ecc are highest immediately after the production of a susceptible crop like potatoes, 
carrots or onions, low background levels of Ecc are always present (Powelson and Apple 1984).  

In Kern County, the major potato planting occurs in January and February for harvest in June. Potatoes 
are planted in cool weather, and the air and soil temperatures increase as the season progresses. Because 
potatoes are grown in sandy soil and are a shallow rooted crop, growers irrigate frequently, especially when 
temperatures are warm. To our knowledge, there is no other large potato-producing region in the United States 
where the air temperature becomes as warm late in the production season. Warm temperatures and moisture 
are known to promote Erwinia soft-rot diseases.  

During the lifting and harvest of potatoes, tubers can be smeared with soft-rot bacteria from decayed 
seed pieces. At the packing shed, potatoes are first dumped into a wash tank to clean them. Surface bacteria 
can be pushed into lenticels by hydrostatic (exerted by water) pressure in the wash tanks (Bartz and Kelman 
1985). Hydrostatic pressure increases with increasing depth of the tank. Once inside the lenticel tissue, the 
bacteria multiply and cause lenticel rot. 

 
Integrated controls for soft rot.  There are no effective chemical controls for any of the soft-rot Erwinias. 
The management of all Erwinia diseases of potatoes involves integrating cultural controls from seed handling 
to harvest. Seed tubers should be handled carefully to avoid bruising or any other mechanical injuries. Cut 
seed should be allowed to heal to provide a barrier against bacteria. Management of water and soil fertility 
throughout the growing season is critical to reduce the incidence of disease. Tubers should be harvested when 
the skins are set and the lenticels are closed, since breaks in the skins and open lenticels are good avenues for 
infection. Since soft-rot Erwinias can be drawn into tubers through open lenticels as the warm tubers are 
washed in cool water during the dump wash process, tubers should not be exposed to hydrostatic pressure 
from either deep tanks or tall rises in flumes (pipes for moving tubers from the wash tank) in the packing 
sheds. Care should be taken to avoid scuffing, cutting or bruising potatoes during sorting and packaging. 
Finally, potatoes should be stored dry and cool.  
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Good calcium fertility management in the field also reduces postharvest Erwinia losses. Calcium is 
integral to maintaining cell-wall rigidity and it counters the activity of soft-rot Erwinia enzymes, which 
degrade the cell walls. Soluble calcium must be in the soil surrounding developing tubers, since tubers receive 
little calcium from the plant transpiration stream. Water and minerals taken up from the soil by the roots are 
drawn to plant parts with high evaporation rates. Since the developing tubers are in the soil, they have a low 
evaporation rate, therefore little calcium moves from the roots to the developing tubers.  

Antimicrobial agents such as peroxyacetic acid and hydrogen peroxide, applied as a final rinse in the 
packing process, are effective in reducing the tuber surface populations of soft-rot organisms, resulting in less 
postharvest loss to lenticel rot. These agents can reduce lenticel rot, but there are no effective chemical 
controls for Erwinia early dying (J. Nunez and M. Davis, unpublished). Erwinia early dying is distinct from 
early dying due to Verticillium spp. and lesion nematodes, which has been reported in other potato-growing 
regions, and may be more of a problem in Kern County due to the routine fumigation of potato production 
soils and warm temperatures. If projected temperature increases due to global warming are correct, then losses 
from lenticel rot and Erwinia early dying can be expected to increase in the future. 
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