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ABSTRACT 

Thiabendazole  insensi t ive strains o f  Helmin tho-  

spor ium solani, the  causal agent  of  silver scurf, make 

controll ing the disease with seed t r ea tment  difficult. 

Po ta to  tuber  seed t rea tments  and environmental  stor- 

age management  practices were investigated as means 

to  minimize silver scurf. Fungicide seed t r e a t m e n t s  

were  evaluated for  control  o f  H. solani; disease was 

evaluated during the growing season, at  harvest ,  and 

af ter  5 months of  storage. Silver scurf  was observed on 

progeny tubers eleven weeks af ter  planting. Fungicides 

tha t  reduced silver scurf  incidence and severi ty on the 

seed resulted in reduced incidence and severi ty o f  the 

disease in the progeny  tubers  at  harves t  and signifi- 

cantly lower disease rat ings af ter  storage. Only small 

increases in disease incidence (0-8%) were seen af ter  

s torage.  Thiophanate-methyl  with mancozeb,  Captan  

with mancozeb, and fludioxonil were among the most  

effective in reducing the incidence and severi ty o f  sil- 

ver  scurf  on seed and in progeny tubers  (Incidence on 
progeny tubers  at  harvest  for  these three t r ea tments  

were  3%, 9%, and  8% re spec t ive ly ) .  Thio ph anate -  
methyl  alone was no t  effect ive for  con t ro l  o f  s i lver  

scur f  (48% incidence compared to 43% incidence for  

the un t rea ted  control) .  

Environmental  condit ions in s torage affected dis- 

ease development. Reduced humidity (85%) during the 
curing period (0-3 weeks a f te r  harves t )  significantly 

reduced (11%) the surface area  of  tubers infected with 

silver scurf. Free moisture on the tuber  surfaces during 

s to rage  significantly increased  (15%) tube r  sur face  

a rea  infection. H. solani  was shown to survive in soil 
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and on some pota to  storage building materials for  up 
to  9 months.  The silver scurf  disease o f  pota toes  can 

be suppressed using effective seed t rea tment  and stor- 

age management.  

INTRODUCTION 

The silver scurf disease of potatoes, caused by Helmin- 

thosporium solani Durieu & Montagne, occurs in most 

potato-growing areas and has recently become a significant 

problem in the fresh market potato industry of Idaho. An 

economic analysis estimated an annual loss of $8.6 million 

to the Idaho table stock industry during 1992/93 (Shetty and 

Patterson, 1993). 

The fungus can infect potato tubers during the growing 

season and in storage. Seed tubers are the primary source of 

inoculum (Burke, 1937) and infection can occur in the field 

when progeny tubers have direct contact with the seed tuber 

or develop in close proximity to it. Initial infection can occur 

shortly after tuber initiation and is most often located at the 

stem end of the tuber (Jellis and Taylor, 1977a). In some 

cases, severe infection of seed tubers retards sprout emer- 

gence and canopy development (Read and Hide, 1984). 

Research conducted to relate the severity of seed tuber infec- 

tion and the severity of the disease on progeny tubers has 

produced conflicting results. Perhaps these discrepancies 

may have been seen because older lesions produce fewer 

conidia and may lose their ability to sporulate (Jellis and Tay- 

lor, 1977a). 

Seed-borne inoculum is important in the disease cycle 

and severity of silver scurf in progeny tubers has been 

reduced by treating seed tubers with fungicide (Jellis and 

Taylor, 1977b). Some seed treatments currently registered 

are not effective for control of silver scurf on seed. Although 

thiophanate-methyl (TPM) and thiabendazole (TBZ) com- 

pounds have been used in the past with good results (Cayley 

et al., 1979), recent research has shown that many isolates 

of//. solani have become insensitive to benzimidazole fimgi- 
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cides (M6rida and Loria, 1990). In studying the development 

of  benzimidazole resistance, Hide and Hall (1993) have 

shown that the population of insensitive isolates increases 

and the population of sensitive isolates decreases when TBZ 

is applied to a seed lot. TBZ insensitive isolates were found 

on progeny tubers after one application of TBZ to seed 

infected with sensitive isolates. The application of TBZ to 

seed infected with an insensitive isolate of H. s o l a n i  

increased the incidence of disease in progeny tubers com- 

pared to untreated seed (Hide and Hall, 1993). M6rida and 

Loria (1994a) studied the virulence of TBZ-sensitive and TBZ- 

insensitive isolates and found no differences. This suggests 

sensitive add insensitive isolates do not differ in fitness and 

insensitive isolates may persist in the population even if ben- 

zimidazoles are no longer used. 

Although initial infection of progeny tubers occurs during 

the growing season, much of the actual increase in the dis- 

ease and the resultIng quality problems takes place in stor- 

age. H. so lani  sporulates on potatoes in storage and, as a 

result, spreads to healthy tubers (Rodriguez et al., 1996). 

Recent reports have demonstrated that conidia of H. solani  

are airborne in storages and are dispersed in the storage ven- 

tilation system (Rodriguez et al., 1993). New infection may 

occur when warm and humid conditions favor germination 

of the conidia (Rodriguez et al., 1996). H. s o l a n i  infects 

healthy intact tuber periderm, but causes more severe infec- 

tion in wounded tubers (Hide, 1994). As infection progresses, 

periderm cells collapse. The disruption and subsequent col- 

lapse of the phellem layer causes a significant increase in 

shrinkage in infected tubers (Hunger and McIntyre, 1979). 

The desiccation of cells and the deposition of suberin in the 

affected area gives the potato the characteristic silvery 

appearance and degrades color pigments in red varieties. 

Infection in russet cultivars is usually not visible at the time 

of harvest, but symptoms begin to appear 3 to 4 months after 

storage begins. Temperature and relative humidity in storage 

influence disease severity (Hide and Boorer, 1991). Curing 

potatoes at 80% relative humidity (RH) decreased disease 

severity relative to that in potatoes cured at 95% RH (Hide et 

a/., 1994a). When airborne spores ofH. solani  in a commer- 

cial storage were trapped and counted, the number of spores 

in the air was shown to Increase with time in storage and 

significantly increased when potatoes were handled or 

transported out of storage (Rodriguez et al., 1993). Rodriguez 

et al. (1995) found tubers could be naturally inoculated by 

exposing them to the air circulated in a commercial potato 

storage. 
Our objective was to evaluate the efficacy of several new 

fungicide seed treatments for control of silver scurf. The rel- 

ative effectiveness of fungicide seed treatments was deter- 

mined by evaluating the incidence and severity of silver scurf 

on the seed, in progeny tubers during growth, at harvest, and 

after long-term storage. Additional studies evaluated storage 

environmental factors that affect pathogen infection and 

severity. 

MATERIALS AND METHODS 

Seed  Treatment  

S o l a n u m  tuberosum cv Russet Burbank potatoes were 

used throughout this study. In 1993, Generation 2 (G2) seed 

from the University of Idaho foundation seed program at 

Tetonia, Idaho, that showed a low level (incidence <5%) of 

silver scurf infection was used. In early April, this seed lot 

was Inoculated with  H. solani  conidia. Single spore isolates 

of H. so lani  collected from tubers in southern Idaho were 

grown on V-8 juice agar (Tuite, 1969) for 4 weeks. Conidia 

were harvested from culture using a sterile glass rod and 

sterile distilled water. Inoculum was adjusted to approxi- 

mately 10,000 conidia m1-1 in sterile water. Seed tubers were 

sprayed with this inoculum at the rate of 12.5 ml kgl; the 

tubers were completely wetted with the inoculum. The 

tubers were held at 20 C and 95% RH for three weeks to allow 

infection to occur. A second portion of this seed lot was not 

inoculated and will be referred to as the noninoculated con- 

trol. Seed was treated with fungicides immediately prior to 

planting at Kimberly, Idaho. Materials tested included TPM 

(2.5%), TPM (2.5%) combined with manganese/zinc ethylene 

bis dithiocarbamate (6%) (TPM-MZ), TBZ (0.5%) combined 

with manganese/zinc ethylene bis dithiocarbamate (6%) 

(TBZ-MZ), Captan (5%) combined with manganese/zinc eth- 

ylene bis dithiocarbamate (6%) (Captan-MZ), and fludioxonil 

(0.33%). The rate of application was 10 g product kg I seed 

tubers except for fludioxonil. Fludioxonil was tested in 1993 

as a flowable formulation (0.05 ml kg 1) and in 1994 and 1995 

as a dust formulation (7.5 g kgl). 

In 1994, a G2 seed lot was inoculated in the manner out- 

lined above, except that the inoculation was done in early 
December in an attempt to mimic natural infection in stor- 

age. The seed was then stored at 7.2 C and 95% RH for 4 
months. The storage temperature was raised to 15 C for three 

weeks prior to planting. For the 1995 test, a G2 seed lot was 

inoculated three weeks prior to planting in the same manner 

as the inoculated seed lot in 1993. Fungicides were applied as 

previously described. 

Test plots constituted a single row 15.2 meters in length 
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and t r ea tments  were  rep l i ca ted  in five blocks.  Herbicide,  

nemat ic ide ,  insect icide,  and  ferti l izer were  app l ied  to  the 

plots  in a manner  cons is ten t  with University of  Idaho rec- 

ommendat ions  (University of  Idaho Cooperative Extension 

System, 1993). Irrigation was applied at 100% of estimated/cal- 

cu la ted  evapotranspira t ion or  as needed  through sol id  set  

sprinklers. Starting approximate ly  one month after planting, 

the  emergence  of  p lan t s  was  coun ted  twice  w e e k l y  unti l  

approx imate ly  95% of  the  s tand  had emerged.  Analys is  of  

variance (SAS Institute, 1990) was used to compare the emer- 

gence and the final s tand establ ishment  of  seed t rea ted  with 

various fungicides. 

Eleven weeks after planting, five plant samples were  dug 

from each plot. Cross contaminat ion be tween samples  was 

avoided  by disinfecting digging forks and the use  of  c lean 

gloves. Seed pieces  were  evaluated within 1 day of  digging. 

Progeny tubers  were  incubated in plastic bags with holes  (5 

mm)  for gas exchange  and wet  paper  towels  for  high RH. 

Samples were held in a dark incubation chamber  at  21 C and 

approximate ly  95% RH for three  weeks. Samples were  eval- 

uated by examining the seed  piece  or  tuber  under  a stereo- 

s c o p i c  m i c r o s c o p e  (10X magn i f i ca t i on )  to  c o n f i r m  the  

presence  of conidiophores  and conidia characteris t ic  of  the 

pa thogen (Heiny and McIntyre, 1983). Tubers  were  subjec- 

t ively ra ted  on a d isease  scale  of  i to 4: 1= no si lver scurf  

infection present; 2= a tuber  with a single sporulating lesion 

less than 1 cm in diameter,  considered a slight infection; 3= 

m o d e r a t e  infec t ion ,  a t u b e r  wi th  1 or  m o r e  s p o r u l a t i n g  

lesions covering 1 to 3 cm in diameter, 4= a tuber  with sporu- 

lating lesions of more  than 3 cm in diameter  and considered 

a heavy infection. The mean of  five seed pieces  or  ten prog- 

eny tubers  was calculated to determine the disease rating for 

each plot. Data analysis was performed using analysis of  vari- 

ance and means were compared  using LSD in pair-wise com- 

parisons.  Ranking and select ion were used to determine the 

three  most  effective seed  t reatments  (Lund et al., 1991). 

The plots  were harvested during the first week  in Octo- 

b e r  wi th  a s ingle- row p o t a t o  digger. The l i f ter  and  o the r  

equ ipment  used  to co l lec t  the  p o t a t o e s  were  d i s in fes ted  

be tween  treatments  with a 5% Clorox ~ bleach (NaOC1) solu- 

t ion to prevent  contamination.  Yield (1993, 1994, and 1995) 

and grade (1994 and 1995) were determined in the field. Sam- 

ples  were collected at  harvest,  incubated and ra ted  for dis- 

e a se  as  p r e v i o u s l y  d e s c r i b e d .  P rogeny  t u b e r s  f rom the  

t rea tments  which were  ranked with the lowest  disease  rat- 

ing in the ear ly season  evaluation,  plus the  un t r ea t ed  and 

hea l thy  cont ro ls  were  pu t  in storage.  Forty-f ive k i logram 

samples  were p laced in individual storage containers.  These 

containers included an evenly distr ibuted air  supply to simu- 

late bulk po ta to  storage conditions. Containers were sealed 

and vents  f i l tered to prevent  cross-contaminat ion while in 

storage. Pota toes  were cured at  12.8 C for three weeks.  The 

temperature  was decreased at  the rate of  0.3 C day '  to 7.2 C 

and then held constant  for the six month storage period. A 

high level of  RH (90-98%) was maintained.  At the end of  6 

months in storage the temperature  was increased to 21 C for 

three  w e e k s  to al low con id iophore  development .  Twenty  

tuber  samples  representing each field plot  were rated for dis- 

ease in the  same manner  as the  ear ly-harvest  evaluations.  

Incidence of  disease was calculated. A general l inear model  

analysis was performed for t rea tments  and years. 

Relative Humidity  and Free Moisture 

The effect of  two RH levels, 85% and 95%, during the cur- 

ing pe r iod  was  evaluated on the sever i ty  of  silver scurf  in 

s tored Russet Burbank potatoes.  In the same study, the influ- 

ence of  free moisture after the curing per iod on silver scurf  

sever i ty  was  also examined.  Po ta toes  were  s tored  in two 

one-ton bins, one each for the two RH levels. Both bins were 

held at  12.8 C for 3 weeks  and subsequently reduced to 7.2 C 

for the remaining 5 months. Each bin was divided in haft with 

a wooden  barr ier  then sealed to prevent  moisture movement  

from one side to the other. 

Potatoes  were  harvested using a single row digger and 

bagged  careful ly  in open mesh  bags.  The initial weight  of  

each bag (approximate ly  20 kg) was  recorded.  Conidia of  

H. so lani  were  harves ted  f rom 12 week  old cul tures  and 

suspended  in steri le disti l led wa te r  (approximate ly  10,000 

conidia mP). Bagged pota toes  were  sprayed with inoculum 

suspension (approximately  25,000 conidia  k g  1 pota toes)  or  

wi th  s ter i le  water .  The bins were  first  f i l led with a 15 cm 

layer  of  unbagged  p o t a t o e s  at  the  b o t t o m  of  each  bin to 

ensure  even  a i r f low th rough  the  bagged  p o t a t o e s  above  

them. In one side of  each  bin, wa te r  nozzles  were  p l aced  

above the bags as a means of mimicking condensation. Each 

bin was provided with an independent  air  supply with veloc- 

ity comparable  to s tandard venti lat ion used in commercia l  

s torages and which ran in a 2 hours  on / 6 hours off cycle. 

One h u n d r e d  mi l l i l i t e r s  of  d i s t i l l ed  w a t e r  was  i n j e c t e d  

t h r o u g h  the  nozz les  in to  each  bin,  a t  w e e k l y  in terva ls ,  

throughout  the 5 month storage. This procedure  was done to 

mimic condensat ion in one half of  each bin. At the end of 5 

months  the  bin  t empera tu re  was  ra i sed  to  21 C for th ree  

w e e k s  to  enhance  sporu la t ion  o f  the  fungus as an  a id  in 

evaluat ing the pota toes .  Disease  ra t ings  were  based  on a 

subjective scale of  0 to 10 with zero representing no visible 
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symptoms of the disease and 10 representing 100% infection 

of the tuber surface area. General linear model analysis for 

shrinkage or analysis of variance for disease rating was con- 

ducted. Means were compared using LSM05 or LSD05" 

Spore Survivabil i ty 

H. solani was cultured on V-8 juice agar medium (Tuite, 

1969) and maintained from single spore isolations from 

infected potatoes. The culture was incubated at 22.2 C with 

no exposure to light. Abundant conidia were harvested after 

12 weeks of incubation and the conidial suspension was 

adjusted to approximately 10,000 conidia mF of sterile water. 

Three different structural materials commonly found in 

potato storages, viz. galvanized sheet metal, foam insulating 

sealant (FastFoamTM), and plywood, were sized to fit within 

a 100 mm X 20 mm Petri plate. A cylindrical plastic cup mea- 

suring 18 nun X 15 mm was filled with soil collected from a 

storage. Structural materials and the soft-filled cups were 

autoclaved. Subsequently, a 500 ]11 spore suspension was 

pipetted on the surfaces of the sterilized materials and the 

soil. These materials were placed inside Petri plates with a 

wet, 9 cm #2 filter paper. The Petri plates were sealed with 

parafilm and incubated at 22.2 C without exposure to light. 

There were 30 replicate plates for each material tested. At 

the end of 3, 6, and 9 months, 10 plates with each material 

were opened, and the area where the spore culture was 

placed was scraped and transferred to sterile V-8 medium. 

The streaked plates were then incubated for 12 weeks at 22.2 

C and examined for surviving cultures of H. solani. Viable 

cultures showed regrowth of hyphae producing mycelia and 

conidiophores. After confirming the identity of surviving cul- 

tures, the materials were observed under the microscope and 

photographed. 

RESULTS AND DISCUSSION 

Seed Treatment 

At full stand establishment, no significant differences in 

plant populations were seen for any treatment. Plant emer- 

gence when compared over the three years of the study 

showed no significant effects due to seed treatment. 

TPM-MZ, CaptanoMZ and Fludioxonil seed treatments 

provided good control ofH. solani on the seed (Table 1). The 

noninoculated control showed a low level of infection, prob- 

ably due to a low level of natural infection in the seed or to 

soil-borne inoculum. Silver scuff was observed on the prog- 

eny tubers eleven weeks after planting. The fungicide treat- 

ments which showed good control on the seed piece resulted 

in significantly less disease in the progeny tubers. The same 

trend was evident for the harvest evaluation, but there was 

an increase in the incidence and severity of the disease. This 

is consistent with previous research that showed increasing 

disease severity the longer the tubers remain in the field 

(Wilcockson et al., 1985). The post-storage evaluations 

showed only a slight increase in silver scurf severity after 5 

months of storage. Other researchers have reported a signif- 

icant increase in silver scuff after storage (Adams and Hide, 

1980). The incubation of samples prior to disease evaluation 

made detection of all infection sites possible regardless of 

size. Factors that may have limited both spread and increase 

in severity of disease while in storage are relatively cool stor- 

age temperature, adequate humidity control (which elimi- 

nated free moisture on the tubers), and the filtering of the air 

supply to prevent contamination of samples. Treatment dif- 

ferences were consistent in all three years, however yearly 

differences varied, perhaps due to environmental factors 

(Hide and Adams, 1980). 

The use of effective seed treatments significantly 

reduced the incidence and severity of silver scurf in progeny 

tubers. Reducing the severity of the disease at harvest with 

the use of seed treatments may limit the amount of disease 

development in storage. The development of resistance to 

TPM and TBZ in isolates of H. solani has become a serious 

problem. Resistance may develop to other seed treatment 

chemicals with single site modes of action if used in a wide- 

spread and exclusive manner. This tendency toward fungi- 

cide resistance may be combated by combining single site 

action fungicides with multi-site activity partners such as 

TPM-MZ. Alternatively, rotating the use of fungicides among 

different chemical classes in successive generations will help 

slow the build up of fungicide resistance (Hide and Hall, 

1993). Control of silver scuff was superior when fungicide 

combinations were used. TPM-MZ, Captan-MZ, and fludiox- 

onfl are effective for control of silver scuff and provide alter- 

natives to benzimidazoles alone. 

Relative Humidity  and Free Moisture 

Silver scuff developed well at both RH levels. The infec- 

tion readily spread from inoculated to noninoculated tubers, 

confirming that the disease can move from tuber to tuber 

within a storage. Curing potatoes at 12.8 C and 85% relative 

humidity reduced disease development (Table 2) compared 

to curing at 95% RH. This result is similar to that reported by 

Hide and Boorer (1991). The addition of free moisture 
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TABLE 1.--Effect of fungicide seed treatments on silver scurf disease rating and incidence. Values are moans of three years 
(1993, 1994, and 1995) combined analysis. 

Seed Progeny Progeny 
Seed 11 weeks after 11 weeks after Progeny after 6 months 
Treatment planting planting at harvest storage z 

Disease Incidence Disease Incidence Disease Incidence Disease Incidence 
rating ~ (%) rating (%) rating (%) rating (%) 

TPM 3.0 c y 80 d 1.3 c 20 b 1.8 c 48 c * * 
TPM-MZ 1.4 a 32 b 1.0 a 1 a 1.0 a 3 a 1.1 a 5 a 
TBZ-MZ 2.1 b 54c 1.1 ab 7a 1.5b 23b * * 
Captan-MZ 1.2 a 9 a 1.0 a 1 a 1.1 a 9 a 1.2 a 10 a 
Fludioxonil 1.1 a 11 a 1.0a 0a  1.1 a 8a  1.1 a 3a  
Untreated 3.4 c 88 d 1.2 bc 15 b 1.8 c 43 c 1.9 b 35 b 
Noninoculated/Untreated 1.3 a 20 ab 1.0 a 2 a 1.0 a 3 a 1.3 a 11 b 

xDisease rating based on scale 1-4, 1 = no disease; 2 = slight infection; 3 = moderate infection; 4 = heavy infection. All t rea~ents  were inoculated except 
the noninoculated control. 
yValues followed by the same letter are not significantly different according to a protected LSD (a = 0.05). 
�9 Potatoes stored at 7.2 C and 9596 relative humidity. 
�9 No data taken 

resul ted  in a h igher  d isease  rat ing but  significantly dec reased  

shr inkage  (Table 2). Inocu la t ion  inc reased  the  level  o f  infec- 

t ion,  b u t  p o t a t o e s  did n o t  s h o w  s igni f icant  sh r inkage  loss  

u n d e r  these  expe r imen ta l  condit ions.  

Current  r e c o m m e n d a t i o n s  on  cur ing sugges t  tha t  pota-  

toes  shou ld  be  cu red  at  12.8 C and  95% rela t ive  humid i ty  for  

2 to 3 w e e k s  (Universi ty o f  Idaho Cooperat ive  Ex tens ion  Sys- 

t em,  1993). This  s t u d y  d e m o n s t r a t e s  t ha t  t h e  s i l ve r  s c u r f  

deve lopmen t  on  s to red  po ta toes  can  be  r educed  significantly 

w h e n  cured  at  85%, bu t  this  t echn ique  m a y  inc rease  t he  r isk 

o f  shr inkage  loss  f rom the  po t a toe s  (Table 2). Perhaps ,  the  

m o s t  i m p o r t a n t  m a n a g e m e n t  i ssue  is ma in ta in ing  un i fo rm  

t empera tu re  and relat ive humidi ty  wi thou t  f ree  moi s tu re  for- 

mat ion.  Free  mois tu re  will  increase  the  inc idence  and  sp read  

o f  s i lver  scuf f  on  s to r ed  p o t a t o e s  (Table 2). R e c e n t  vent i la-  

t ion  r e c o m m e n d a t i o n s  call  fo r  shor t  in te rmi t t en t  cyc les  o r  

c o n t i n u o u s  bu t  r e d u c e d  ve loc i t y  vent i la t ion.  T h e s e  p roce -  

du res  have  b e e n  r e p o r t e d  to  ef fec t ively  equi l ibrate  t he  pi le  

t empera tu re s  (Hellevang,  1995). Although, a c o m p a r i s o n  of  

di f ferent  vent i la t ion cyc les  w a s  no t  c o n d u c t e d  in this  study, 

an  in te rmi t ten t  2 h o u r  run  t ime  and  6 h o u r  shu t  d o w n  of  the  

fans  ma in t a ined  the  r e q u i r e d  t e m p e r a t u r e  o f  t he  p o t a t o e s  

wi th in  the  1 ton  bins. The  inf luence  o f  h igher  levels  o f  s i lver  

s c u f f  on  shr inkage  w a s  n o t  s ignif icant ly  d i f ferent  b e t w e e n  

the  inocu la t ed  and  the  non inocu l a t ed  pota toes .  This  resu l t  

m a y  va ry  wi th  di f ferent  variet ies ,  length o f  s torage,  and  the  

physio logica l  condi t ion  o f  the  pota toes .  

Spore Survivability 

Reiso la t ion  o f  the  conid ia  f r o m  soil  and  foam insula t ion 

s h o w e d  t h a t  t h e  fungus  r e m a i n e d  v i ab l e  a f te r  3, 6, and  9 

months .  No re iso la t ion  o f  viable  H. solani conidia  was  pos-  

ThBLE 2.--Effect of relative humidity, free moisture, and 
inoculation with conidia o f  He lmin thospor ium 

solani  on  shrinkage and silver scurf severity 
after 5 months storage, x 

Storage treatment w Shrinkage Silver scurf 
% disease ~ Y  

Relative humidity 
85% 2.6 b z 5.2 a 
95% 1.9 a 6.3 b 

Free moisture 
Added 1.8 a 6.5 b 

None added 2.7 b 5.0 a 
Spores 

Inoculated 2.4 a 7.4 b 
Noninoculated 2.1 a 4.0 a 

~reatment interactions were nonsignificant. 
xPotatoes stored at 7.2 C and 95% relative humidity after a three week 
curing period with 85% or 95% relative humidity. 
yDisease rating based on scale 0-10 where 1 = approximately 10% of the 
surface area infected and 10 = 100% surface area infected. 
�9 Numbers in columns followed by a different letter, within each storage 
treamlent, differ significantly according to a protected LSD (a = 0.05). 
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investigation: Tina L. Brandt, Beverly Bowers, Antonia Dema- 

gante, Eric Falen, and ,Mike Lewis. 

FIGURE 1 
Micrograph (30X) showing conidiophores o fH.  solani growing 
on soil after 9 months incubation. 

sible from inoculated plywood or sheet metal after 3 months. 

A 30x magnif ied pho tog raph  of  the soil  sur face  s h o w e d  

ev idence  of  active sporula t ion 6 months  after  incubat ion 

(Figure 1). Conidia remained viable on the foam insulation 

but no sporulation was seen. There was growth of  the fun- 

gus observed on the plywood after 6 months but at tempts to 

reisolate were not  successful. Commercial plywood may be 

impregnated with antimicrobial substances which affected 

spore viability. Recent  reports  have shown that  the fungus 

has  saprophyt ic  capabi l i t i es  (M6rida and Loria, 1994b). 

Therefore, silver scurf  may survive between storage seasons 

inside potato storages, on potato  waste  and other  organic 

substances. This may a pose  an increased risk of  infecting 

n e w  potatoes brought in to storage. Potato storages that have 

had a recurring problem with silver scurf need to be period- 

ically cleaned and sanitized. 

An integrated approach to control of  silver scurf  may be 

necessary for long term control. Such practices as crop rota- 

tion, bruise prevent ion,  s torage tempera ture  and relat ive 

humidity management as well as the use of  combination seed 

treatments may be used in an integrated manner  to control 

silver scurf. Storage sanitation procedures  to el iminate or 

minimize the carry-over potential of H. solani should also be 

considered as an integral  componen t  of  the management  

strategies to reduce the silver scurf disease of  potato. 
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