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Chapter 3. 

Transmission of Cylindrocladium parasiticum in Peanut Seed and its Economic 

Importance to Commercial Production in Virginia 

 

 

ABSTRACT 

The current study was designed to determine the importance of speckled seed in CBR 

spread and losses of yield.  Normal and speckled seed of VA-C 92R was planted in steam-treated 

soil in the greenhouse in 1999 and 2000.  Speckled seed (untreated or treated with captan + pcnb 

+ carboxin) transmitted C. parasiticum to emerging plants at high rates.  Taproot assays 

confirmed that C. parasiticum was responsible for disease.  Normal and speckled seed of three 

cultivars (VA-C 92R, NC 7, and VA 93B) was mixed at various proportions of speckled seed (0, 

5, 10, 20, 40, 60, 90 % speckled) and treated with captan + pcnb + carboxin for a field trial in 

1999.  A split-plot design was utilized where main plots were seed mixtures and subplots were 

cultivars.  In laboratory assays of seed planted in 1999, C. parasiticum was isolated at 

frequencies of 0 % from normal seed and 68, 4, and 4 % from speckled seed of VA-C 92R, NC 

7, and VA 93B, respectively.  CBR incidence in the field and taproot colonization in VA-C 92R 

were positively correlated with the percentage of speckled seed planted (R2=0.73, 0.60, 

respectively).  CBR incidence remained low throughout the season in NC 7 and VA 93B.  Pod 

yield in VA-C 92R was significantly reduced when 20 % or more of the seed planted was 

speckled.  No significant loss of yield resulted when speckled seed was present at levels of 10 % 

or lower which corresponds to those found in commercial seed lots in Virginia.  The trial was 

repeated in 2000 with VA-C 92R, VA 98R, NC-V 11, and NC 7.  CBR incidence was positively 

correlated to increasing percentages of speckled seed of VA-C 92R and NC-V 11 at mid-season 

(R2=0.31, 0.22, respectively).  Severe CBR was present in all field plots at equal levels by the 

end of the season.  In a second field trial, normal and speckled seed from seed lots of NC 7, NC-

V 11, VA-C 92R, and VA 98R was planted in a split-plot design in 1999 and 2000.  Main plots 

were seed lots of each cultivar and subplots were seed types.  In 1999, planting speckled seed of 

some seed lots significantly increased CBR incidence and taproot colonization compared to 

normal seed.  The relative degree of seed transmission was related to the recovery of C. 

parasiticum from speckled seed.  In 2000, differences in CBR incidence, taproot colonization 
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and pod yield were not significant among seed types.  Seed transmission of C. parasiticum in 

peanut provides an additional mechanism for the spread of CBR.  This study demonstrated that 

seed transmission of C. parasiticum can occur under field conditions when seed is treated with 

the commercial standard seed treatment fungicide and that the efficiency of seed transmission 

may be related to seed lot and cultivar.  More research is needed to understand the factors that 

govern survival of the fungus in speckled seed and the efficiency of seed transmission of C. 

parasiticum. 

INTRODUCTION 

 Cylindrocladium black rot (CBR) of peanut (Arachis hypogaea L.), caused by 

Cylindrocladium parasiticum Crous, Wingfield and Alfenas (teleomorph=Calonectria ilicicola 

Boedijn and Reitsma), was first observed in Georgia in 1965 (1, 2).  Today, CBR can be found in 

other peanut producing states in the U.S. as well as overseas in Japan, India, and Australia (14).  

The soilborne fungus infects the taproot and causes decay which eventually leads to plant death 

(1, 4).  The pathogen also infects other underground plant parts including secondary roots, 

hypocotyls, pegs, pods, and seed.   In Virginia, where many fields are heavily infested with C. 

parasiticum, pre-plant soil fumigation with metam sodium is recommended for control of CBR 

(11).  The chemical is applied as a row treatment to kill the pathogen in the area of taproot 

growth (10).  Despite the proven efficacy of metam sodium in reducing taproot colonization, 

higher than expected CBR incidence is sometimes observed in fumigated fields (P.M. Phipps, 

pers. commun.).  In other areas where CBR is not a widespread problem, new occurrences of the 

disease are reported each year.  These occurrences and inconsistencies in disease control by soil 

fumigation have made the question of seed transmission a major concern in the Virginia-

Carolina region of the U.S. 

The pathogen produces ascospores, conidia, and microsclerotia, all of which may 

contribute to the spread of CBR.  Perithecia are formed near the soil surface on stems, 

hypocotyls, and pegs of infected plants during periods of frequent rainfall and soil moisture near 

field capacity (1).  Ascospores are released from perithecia and may be dispersed within a field 

by forcible discharge, rain splash, or insects (19).  Conidia may also be produced on infected 

plants during the season (1).  Runoff water during heavy rains may carry both propagule types 

along drainage slopes within a field (9).  Ascospores and conidia are sensitive to desiccation, 

which limits their role to short-distance dispersal such as within a field under favorable 
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conditions (7, 19).  Unlike ascospores and conidia, microsclerotia are capable of long-term 

survival in soil and plant debris (13).  These multi-cellular structures have thick-walled cells and 

are produced in high numbers within the cortex of infected roots (20).  Contaminated farm 

equipment, water runoff, and winds during harvesting operations can distribute microsclerotia 

within and among fields (9, 20).  Birds have also been shown capable of moving microsclerotia 

(6).  The dispersal mechanisms for movement of ascospores, conidia, and microsclerotia can 

account for local and regional disease spread, but fail to explain the movement of C. parasiticum 

over greater distances such as among states and continents. 

 The dispersal of C. parasiticum through movement of infected seed has been 

hypothesized repeatedly (3, 8, 15, 17), but confirmation of seed transmission was only described 

recently (18).  Microsclerotia of C. parasiticum were found within the multi-cellular layers of the 

testae of speckled seed and several studies have reported that the fungus was isolated from 

speckled seed at high rates (5, 8, 15, 16, 17, 18).  On occasion, C. parasiticum has been isolated 

from normal seed at very low frequencies (5, 18).  This occurrence was rare and the contribution 

of normal seed in spread of CBR was thought to be insignificant.  Field trials by Randall-Schadel 

showed that speckled seed can transmit C. parasiticum and cause CBR in emerging plants (18).  

CBR was observed in a field with no history of peanut cropping after speckled seed treated with 

fungicide (Vitavax PC or Gus 3-Way) was planted.  In a separate study, CBR incidence 

increased as the percentage of speckled seed planted increased (18).  These results indicated that 

speckled seed can serve as a source of inoculum and contribute to disease spread.  The rate at 

which seed transmission occurs when seed is planted under commercial growing conditions as 

well as the impact of seed transmission on yield have not been investigated. 

 The goals of the current study were to assess the role of speckled seed in transmission of 

C. parasiticum and to quantify yield losses due to the planting of speckled seed treated with 

Vitavax PC which is the commercial standard seed treatment fungicide. 

MATERIALS AND METHODS 

 Seed collection.  All seed utilized in greenhouse and field trials originated from seed lots 

produced in the 1998 or 1999 growing season in Virginia.  Seed was collected from commercial 

shelling plants after routine cleaning, shelling, sizing, and sorting procedures, but before 

fungicide treatment.  Seed with speckled testae was handpicked from seed lots.  Following 

collection, seed was packaged in polyethylene bags and stored in an incubator at 15°C.   
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 Greenhouse trials.  Two greenhouse trials were conducted in January of 1999 and 2000.  

Speckled and normal seed of VA-C 92R was planted in a soil mixture containing 2:2:1 parts 

steam-treated soil, peat moss, and vermiculite.  Rhizobium inoculant (Nitro-fix, Trace Chemicals 

LLC) was added to potting mixtures before planting seed.  Captan, 1.13 g + pentachloro-

nitrobenzene (pcnb), 0.38 g + carboxin, 0.25 g/kg seed (Vitavax PC, Gustafson) was applied to 

fungicide-treated seed and ethephon dust was applied to all seed at a rate of 1.25 g/kg seed in 

order to break seed dormancy.   

 A complete block design with six replications was utilized.  Treatments included 

speckled and normal seed with and without fungicide treatment.  Seed was planted at a depth of 

3.8 cm in 15.2-cm clay pots.  Five seeds were planted per pot and each pot was a replication.  

Plants were watered daily to maintain adequate soil moisture and the maximum and minimum air 

temperatures were recorded daily.  Thrips were controlled through foliar applications of acephate 

as needed.  In 2000, 50 normal and speckled seeds utilized in the greenhouse trial were assayed 

for the presence of C. parasiticum.   

 The number of emerged seedlings was counted and each week plants were visually rated 

for aboveground disease symptoms using a zero to three scale (0=healthy, 1=stunted, 2=wilted, 

3=dead).  Plants were harvested approximately eight weeks after planting.  At that time, root 

systems were rinsed until free of debris and fresh weights of total plant tissue were recorded.  

Each taproot/hypocotyl was evaluated for severity of taproot decay using a zero to five scale 

(0=healthy, 5=completely decayed).  Taproots were then assayed on a medium selective for C. 

parasiticum, consisting of potato broth from 200 g potatoes, 20 g dextrose, 17 g agar; and 1 liter 

distilled water.  The medium was autoclaved for 10 min at 120°C and 103 kPa.  After cooling to 

55°C, the medium was amended with pcnb (52.5 mg), thiabendazole (2.3 mg), chlortetracycline 

(100 mg), and chloramphenicol (100 mg).  The medium was mixed, poured into plastic petri 

dishes (10 x 1.5 cm), and allowed to congeal.  For each taproot, five thin sections were excised, 

disinfested in a 0.53 % sodium hypochlorite solution for 2 min, and placed in contact with the 

medium.  Petri plates were incubated at room temperature and observed for the growth of C. 

parasiticum at regular intervals for 14 days.  The percentage of taproots colonized by the 

pathogen was recorded.   

 Field trials.  Field trials were conducted in 1999 and 2000 at the Tidewater Agricultural 

Research and Extension Center in Suffolk, Virginia.  All seed was treated with captan, 1.13 g + 
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pcnb, 0.38 g, + carboxin, 0.25 g/kg seed and planted in early May.  A randomized, complete-

block design with four replications was utilized and plots consisted of two rows either 7.6 or 9.1-

m in length and spaced 0.9 m apart.  Metam sodium at 36 kg a.i./ha (Metam 42%, UCB 

Chemicals Corp.) was applied to all plots at least two weeks prior to planting for destruction of 

soilborne inoculum of C. parasiticum.  The fumigant was applied as a row treatment 20 cm 

below the soil surface using a coulter with a trailing shank, and rows were shaped to form beds 

(61 cm wide x 10 cm high).  Several days following initial application, metam sodium at 36 kg 

ai/ha was applied to all plots a second time to ensure even application of the chemical.  Seed was 

planted in the center of beds using KMC planters.  The seeding rate was about 10 to 13 seed/m 

and placement was about 5 cm deep.  Thereafter, standard practices for peanut production in 

Virginia were followed. 

 In one trial, normal and speckled seed of a given cultivar was mixed in 900 g batches on 

a w/w basis to produce mixtures with increasing percentages of speckled seed (0, 5, 10, 20, 40, 

60, 90 %).  A split-plot design was utilized where main plots were seed mixtures and subplots 

were cultivars (VA-C 92R, NC 7, and VA 93B).  The trial was repeated in 2000 and main plots 

were cultivars (VA-C 92R, VA 98R, NC-V 11, and NC 7) and subplots were seed mixtures.   

 In a second trial, normal and speckled seed from several seed lots of cultivars was planted 

in a split-plot design.  Main plots were seed lots of cultivars and subplots were seed type (normal 

or speckled).  In 1999, one seed lot each of NC 7 and NC-V 11 and three seed lots of VA-C 92R 

(A,B,C) were planted.  Normal and speckled seed within a cultivar was not from the same seed 

lot.  In 2000, two seed lots each of NC 7, NC-V 11, VA 98R, and VA-C 92R were planted.  

Normal and speckled seed originated from the same seed lot.   

 In all field trials, plant populations were recorded at ca. 2 and 4 weeks after planting.  

Plots were scouted for CBR incidence every 2 weeks and the number of symptomatic and/or 

dead plants per plot was recorded.  Each year, four of five symptomatic seedlings were randomly 

selected from each trial for biopsy to determine the presence of C. parasiticum.  Immediately 

following collection, taproots of seedlings were assayed on the selective medium as previously 

described.  

 Field plots were dug in early to mid October.  Immediately after digging, 25 taproots 

were randomly selected from each plot for biopsy.  Taproots were rinsed under running water 

and a single section from each root was excised and assayed as previously described.  Petri 
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dishes were incubated at room temperature and the percentage of taproots colonized by C. 

parasiticum per plot was recorded.  Pods were harvested in mid to late October with a two-row, 

Amadas combine with a bagger attachment modification for plot research.  Whole pods were 

dried with forced air and supplemental heat as recommended in the region until seed showed 

about 8 to 10 % moisture content.  Pod yield was standardized at 7 % moisture content. 

 Statistical analysis.  Analyses were performed using SAS (21).  Treatment means were 

separated using either the two-sample t-test or Duncan’s New Multiple Range test.  A split-plot 

analysis using the general linear models procedure was performed to evaluate the significance of 

main plots, subplots, and main plot-by-subplot interactions.  The correlation of plant populations, 

CBR incidence, taproot colonization, and pod yield to increasing percentages of speckled seed 

was tested using a linear regression model.  An alpha of P=0.05 was used in all analyses. 

 Laboratory assay of seed.  For each cultivar planted in the field, 50 seeds of each type 

(normal, speckled) were assayed in June for the detection of C. parasiticum.  The previously 

described isolation medium was amended with dicloran (2 mg/L) for the suppression of Rhizopus 

sp.  Seeds were rinsed for 1 min under running water, cut latitudinally (each cotyledon was cut in 

half), surface disinfested in a 0.263 % sodium hypochlorite solution for 1 min, and placed with 

the cut surface in contact with the medium.  Petri dishes were incubated at room temperature and 

observed for growth of C. parasiticum. 

RESULTS 

 Seed transmission in the greenhouse.    In 1999, both speckled and normal seed treated 

with fungicide germinated at high levels (≥90 %) (Table 4).  When untreated speckled seed was 

planted, very few plants emerged.  Above ground symptoms of CBR as well as taproot decay 

were significantly higher in plants grown from treated speckled seed compared to treated normal 

seed.  Taproot assays confirmed that C. parasiticum was transmitted from seed to emerging 

plants.  Of the 30 untreated speckled, 30 treated speckled, and 30 treated normal seeds planted, 

there were 4, 25, and 29 surviving plants, respectively at the end of the study or eight weeks after 

planting.  Of these remaining plants, the pathogen was isolated from taproots at frequencies of 

75, 76, and 7 %, respectively.  Plant fresh weight was highest when normal seed treated with 

fungicide was planted.   

 Normal and speckled seed planted in a greenhouse trial in 2000 contained C. parasiticum 

at rates of  0 and 82 %, respectively.  Plant emergence was significantly higher when normal 
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seed was planted compared to speckled seed (Table 4).  Plant emergence of untreated speckled 

seed was lower than speckled seed treated with fungicide, but treated speckled seed still resulted 

in significantly lower germination levels than treated normal seed.  Aboveground disease 

symptoms and taproot decay were significantly higher in treated speckled seed than in treated 

normal seed.  At the end of the study, 27 of a potential 30 plants were present in pots planted 

with treated normal seed and C. parasiticum was not isolated from any of these plants.  Only 

twelve plants were present in pots where treated speckled seed was planted and the pathogen was 

isolated from 80 % of these remaining plants.  Plant fresh weight was highest when normal seed 

treated with fungicide was planted.   

 Weather conditions during the 1999 and 2000 growing seasons.  During the 2-week 

period following planting in 1999, the soil temperature at a depth of 10 cm averaged 19°C.  

Minimum and maximum air temperatures averaged 12 and 25°C, respectively.  Rainfall occurred 

on 6 of the 15 days during this period and totaled 2.1 cm.  Thereafter, no additional rainfall 

occurred for 18 days.  Soil temperatures reached those most favorable for taproot infection by C. 

parasiticum (25°C) in early June (12).  Total rainfall in May, June, and July was 6.8, 3.8, and 1.3 

cm below normal and 9.0, 48.4, and 10.9 cm above normal in August, September, and October, 

respectively.  Excessive levels of rainfall in September were due to the effects of Hurricane 

Floyd. 

In 2000, the minimum and maximum air temperatures during the 2-week period 

following planting averaged 14 and 28°C, respectively.  Rainfall occurred on 3 of the 14 days 

after planting and totaled 4.8 cm. The soil temperature at a 10 cm depth averaged 22°C and 

temperatures reached 25°C in early June.  Frequent periods of rainfall in June led to saturated 

soil conditions and standing water was observed in some field plots during this time.  Total 

rainfall in May, June, and August was 4.5, 4.7, and 3.3 cm above normal and 3.9, 0.6, and 8.6 cm 

below normal in July, September, and October.  

 Speckled seed and CBR incidence in 1999.  C. parasiticum was recovered from 

speckled seed of VA-C 92R, NC 7, and VA 93B at frequencies of 68, 4, and 4 %, respectively.  

The pathogen was not recovered from normal seed of VA-C 92R or NC 7.  Normal seed of VA 

93B was not assayed.   

 At 4 weeks after planting, plant populations were not correlated with seed mixtures for 

any cultivar (Fig. 3A).  Within each cultivar, plant stands were similar among plots planted with 
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differing percentages of speckled seed.  Diseased seedlings were first observed on 7 June.  

Aspergillus niger, a soilborne and seedborne fungus that causes crown rot of peanut, was isolated 

from all four of the diseased seedlings assayed on 7 June.  Fusarium spp. were also isolated from 

some seedlings.  The infection of seedlings with C. parasiticum was confirmed on 30 June in 

three of four seedlings assayed.  Seedling disease was low in all cultivars and ranged from 0.0 to 

6.8 seedlings per plot.  Seedling disease was positively correlated to seed mixture on 29 June 

(R2=0.43) and 12 July (R2=0.31) for VA-C 92R and on 12 July (R2=0.21) for VA 93B.  CBR 

incidence in NC 7 and VA 93B remained low throughout the season and was not correlated to 

seed mixture according to disease counts after 12 July.   

 CBR incidence remained low in all cultivars through 23 August.  Thereafter, CBR 

incidence in VA-C 92R was positively correlated to increasing percentages of speckled seed on 

12 September (R2 = 0.77), 24 September (R2 = 0.76), and 12 October (R2 = 0.73).  At the final 

rating on 12 October, disease incidence in VA-C 92R was significantly higher in plots where 

20% or more speckled seed was planted in comparison to plots planted with normal seed (Fig. 

3B).  The number of symptomatic plants in plots planted to seed mixtures with 0, 5, 10, 20, 40, 

60, and 90 % speckled seed (w/w) was 0.3, 3.0, 8.8, 13.0, 32.0, 22.0, and 40.8, respectively.  As 

expected, a split-plot analysis of disease data on 12 October indicated a significant seed mixture-

by-cultivar interaction in this trial.   

 A significant seed mixture-by-cultivar interaction was also observed for taproot 

colonization and pod yield.  The correlation of taproot colonization (R2 = 0.60) and pod yield 

(R2 = 0.43) to levels of speckled seed in mixtures was significant for VA-C 92R only.  The 

percentage of taproots colonized by C. parasiticum increased with increasing percentages of 

speckled seed of VA-C 92R (Fig. 3C).  Plots planted with 10 % or more speckled seed had a 

significantly higher number of taproots colonized by the pathogen in comparison to plots planted 

with normal seed.  Pod yield in VA-C 92R decreased as the percentage of speckled seed planted 

increased (Fig. 3D).  Yield was reduced significantly in plots where 20 % or higher levels of 

speckled seed was planted.  Consistent with low levels of disease in the field, root assays of NC 

7 and VA 93B indicated low levels of tap root colonization by C. parasiticum.  Pod yield was 

comparable among seed mixtures for NC 7 and VA 93B. 

 In the second study, C. parasiticum was isolated from speckled seed of NC 7, NC-V 11, 

VA-C 92R (lot A), VA-C 92R (B), and VA-C 92R (C) at frequencies of 4, 30, 6, 2, and 64 %, 
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respectively.  The pathogen was recovered from only one seed of NC-V 11 in assays of normal 

seed. 

 Plant populations at 4 weeks after planting were similar among plots planted with 

speckled or normal seed of NC 7, NC-V 11, VA-C 92R (lot A and B) (Table 5).  Plant stands 

were significantly different among seed types only in lot C of VA-C 92R.  Symptomatic 

seedlings were first observed on 7 June.  C. parasiticum was isolated from one of four seedlings 

assayed at this time.  At a second assay on 28 June, one of four seedlings was positive for C. 

parasiticum.  CBR incidence was low in all plots through August.  By early September, 

increased levels of disease were found in some plots where speckled seed was planted.  On 12 

September, NC-V 11 and lot C of VA-C 92R had significantly higher levels of CBR in plots 

where speckled seed was planted compared to plots planted with normal seed (Table 5).  Disease 

levels were comparable among seed types for the other three seed lots.  This trend continued 

throughout the season.  At the final disease rating on 7 October, CBR incidence in plots planted 

to normal and speckled seed averaged 8.8 and 22.3 for NC-V 11, and 6.5 and 40.3 for lot C of 

VA-C 92R, respectively.  CBR incidence was low in plots planted with either seed type in all 

other seed lots. 

 Taproot colonization was also significant among seed types of NC-V 11 and lot C of VA-

C 92R (Table 5).  The percentage of taproots colonized by C. parasiticum was significantly 

higher in plots planted with speckled seed compared to normal seed for both cultivars.  There 

were no significant differences in pathogen recovery from taproots among seed types for NC 7, 

VA-C 92R (lot A), or VA-C 92R (lot B).  A significant reduction in pod yield occurred when 

speckled seed of NC-V 11 and VA-C 92R (lot C) was planted (Table 5).   

 Speckled seed and CBR incidence in 2000.  In the first trial, C. parasiticum was 

recovered from less than 1 % of normal seed of VA 98R and was absent from normal seed of 

VA-C 92R, NC-V 11, and NC 7.  Isolation frequencies for speckled seed of VA 98R, NC-V 11, 

and NC 7 were 18, 80, and 19 %, respectively.  The pathogen was recovered from at least 37 % 

of speckled seed of VA-C 92R.  These seed were heavily colonized by Rhizopus sp. making 

detection of C. parasiticum difficult in laboratory assays.   Speckled seed of NC 7 lot A and B, 

NC-V 11 lot A and B, VA 98R lot A and B, and VA-C 92R lot A and B in the second field trial 

contained C. parasiticum at frequencies of 22, 18, 78, 74, 18, 6, 48, and at least 6 %, 

respectively.  Lot B of VA-C 92R was also heavily colonized by Rhizopus sp. making C. 
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parasiticum difficult to identify.  C. parasiticum was not isolated from normal seed of any seed 

lot.   

 Plant populations were similar when high or low percentages of speckled seed were 

planted in the first trial.  In the second trial, plant stands were significantly higher in plots 

planted with speckled seed of NC 7-lot B and VA 98R-lot A compared to normal seed at four 

weeks after planting.  Plant populations were comparable among seed types for all other seed 

lots.        

 In both trials in 2000, wilted seedlings were first observed in early June.  CBR incidence 

was low through July.  In late July, CBR was positively correlated to increasing mixtures of 

speckled seed for VA-C 92R (R2 = 0.31) and NC-V 11 (R2 = 0.22) (Fig. 4A).  In early 

September, CBR was positively correlated to increasing mixtures of speckled seed for NC-V 11 

only (R2 = 0.21) (Fig. 4B).  At this time, the number of symptomatic plants in plots planted with 

0, 5, 10, 20, 40, 60, and 90 % speckled seed was 28, 23, 29, 28, 31, 34, and 42, respectively.  

Disease progressively increased in all cultivars/seed lots and high levels of CBR were present in 

all field plots by the end of the season.  On 22 September, CBR incidence was not correlated to 

seed mixture for any cultivar (Fig. 4C).  Differences in taproot colonization and pod yield were 

insignificant among seed mixtures; however, there was a significant correlation between seed 

mixture of NC-V 11 and pod yield (R2 = 0.22) (Fig. 4D).  Pod yield decreased with increasing 

percentages of speckled seed.  In the second study, disease incidence, taproot colonization, and 

pod yield were similar among plots planted with normal or speckled seed.   

DISCUSSION     

 A survey of 63 Virginia-commercial seed lots processed by shellers revealed speckled 

seed was present at rates from 0 to 4 %, with an average rate of 1 % (Chapter 2).  Speckled seed 

was present in commercial seed lots from North Carolina at similar rates (18).  Assuming seed is 

planted at 112 kg/ha, the planting of commercial seed of VA-C 92R containing 1% speckled seed 

could result in a potential loss of 1359 plants/ha (550 plants/acre), assuming all speckled seed 

were effective in transmission of C. parasiticum.   

 In agreement with findings from field trials in North Carolina, the present study has 

indicated that speckled seed can transmit C. parasiticum when seed is treated with Vitavax PC, 

the commercial standard fungicide of the industry.  Speckled seed (treated and untreated) was 

shown to transmit C. parasiticum to emerging plants at high rates in the greenhouse.  In the field, 
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planting fungicide-treated speckled seed did not reduce plant stands compared to treated, normal 

seed but did result in increased incidence of CBR.  CBR incidence and taproot colonization by C. 

parasiticum were both shown to increase when increasing percentages of speckled seed from 

some seed lots were planted.  Some seedlings became infected by C. parasiticum and resulted in 

plant death early in the season.  However, the majority of disease symptoms was observed in 

mature plants late in the season.  In a 1993 field trial where speckled seed was planted, Randall-

Schadel reported most seed transmission occurred as seedling blight.  In all other trials, CBR was 

observed later in the season in mature plants (18). 

Seed transmission of C. parasiticum in speckled seed was inconsistent among seed lots of 

VA-C 92R, NC 7, VA 93B, and NC-V 11 in 1999.  In both field trials, the relative degree of 

transmission was related to the recovery rate of C. parasiticum from speckled seed of each seed 

lot.  Of the three cultivars planted in the trial with increasing percentages of speckled seed, VA-C 

92R was found to have the highest recovery rate of C. parasiticum from speckled seed.  

Accordingly, the planting of speckled seed of VA-C 92R led to the highest number of CBR 

infected plants.  C. parasiticum was isolated from speckled seed of NC 7 and VA 93B at very 

low frequencies (4 %) and there was no evidence for seed transmission in the field for either of 

the two cultivars.  Similarly, in the second field trial, evidence for seed transmission was 

strongest for seed lots in which C. parasiticum was isolated at high frequencies (NC-V 11 and 

VA-C 92R-lot C).  The laboratory assay was a valid indicator of the presence of viable C. 

parasiticum in speckled seed and the likelihood of seed transmission of the pathogen in the field.  

 Early scouting for CBR in field plots in 2000 provided additional evidence for seed 

transmission of C. parasiticum.  As observed in 1999, the planting of speckled seed did not 

produce the same results with different cultivars and seed lots.  There was no evidence for seed 

transmission in VA 98R or NC 7 after speckled seed was planted but in VA-C 92R and NC-V 

11, CBR incidence was positively correlated to increasing percentages of speckled seed at mid-

season.  The relationship between disease incidence and seed mixture in VA-C 92R and NC-V 

11 was not as strong as that observed in VA-C 92R in 1999.    

The variability in survival of C. parasiticum in speckled seed among seed lots of cultivars 

is not fully understood.  Temperature and the duration of winter seed storage can affect the 

survival of the pathogen in speckled seed (17, 18, Chapter 2).  Since all seed lots are not subject 

to uniform winter seed storage conditions, this may explain the variability in levels of viable 
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inoculum in seed.  Physiological and chemical characteristics of the testae may allow the 

pathogen to survive better in speckled seed of some cultivars than others.  As evidenced in the 

present study, seed transmission rates can vary greatly among seed lots within the same cultivar 

and not all speckled seed carry viable inoculum of C. parasiticum when seed is planted.  

Therefore, both seed lot and cultivar are likely to be significant factors in the survival of C. 

parasiticum in seed.   

Since the magnitude of seed transmission of C. parasiticum varies among seed lots, the 

economic impact of planting speckled seed also varies among seed lots.  In the 1999 trial with 

variable levels of speckled seed, pod yield was not correlated to seed mixture for NC 7 or VA 

93B.  However, in VA-C 92R, pod yield was shown to decrease as the percentage of speckled 

seed planted increased.  Based on the linear regression model for pod yield of VA-C 92R, 

planting 1% speckled seed would result in a yield loss of 12.2 kg/ha.  The yield loss was only 

found to be significant when the level of speckled seed planted was 20 % or greater. 

The strong dependence on weather conditions for pathogen infection and disease spread 

makes the economic impact of seed transmission alone difficult to assess.  High rates of seed 

transmission and subsequent yield loss are unlikely in seasons with high soil temperatures and 

limited rainfall (12).  In seasons where favorable conditions for infection are present, seed 

transmission is more probable.  The production and dispersal of ascospores and conidia during 

the growing season can lead to secondary disease spread (9, 19).  In years where such conditions 

exist, yield loss due to the planting of speckled seed is likely to be higher than expected. 

In 2000, heavy disease incidence was noted throughout the peanut growing region in 

Virginia.  In research plots, CBR was present at high levels and by the end of the season disease 

incidence was not correlated to the amount of speckled seed planted in the field.  Additional 

causes must have contributed to severe CBR observed in 2000.  Frequent and above normal 

rainfall in May and June provided highly favorable conditions for taproot infection.  Saturated 

soil conditions and standing water observed in some field plots during the season may have 

resulted in the movement of infested soil into the treated zone where metam sodium was applied.  

Frequent rainfall throughout the season may also have aided in the dispersal of ascospores and 

contributed to secondary disease spread within the field.  Commercial growers also reported 

severe CBR in production fields that were fumigated with metam sodium.  Despite efforts to 

eradicate soilborne C. parasiticum through soil fumigation, it is probable that soilborne inoculum 
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contributed to taproot infection and disease in 2000.  Seed transmission alone cannot explain the 

higher than expected incidence of CBR sometimes observed in fumigated fields.    

Based on the present study, the current levels of speckled seed in Virginia-commercial 

seed lots would not result in significant yield losses.  However, these levels of speckled seed in 

some seed lots may contribute to both regional and long distance spread of CBR in some seed 

lots.  The addition of even a small amount of inoculum through the planting of low levels of 

speckled seed could negate the benefits of disease management strategies such as crop rotations, 

resistant varieties, and soil fumigation.  The potential for disease spread due to long-distance 

transport of peanut seed is a valid concern to states and/or localities where CBR is not currently 

problematic. 

 Current research is focused on finding effective control measures for the prevention of 

seed transmission of C. parasiticum in peanut.  Vitavax PC offered little protection against seed 

transmission.  Additional seed treatment fungicides as well as pod drying and seed storage 

temperatures are being evaluated for their ability to reduce and/or prevent seed transmission of 

C. parasiticum. 
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