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Effect of the level of seed tuber infection by Rhizoctonia solani sclerotia on the severity
and incidence of Rhizoctonia stem canker disease
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Research Education and Extention Organization, Tehran, Iran

Abstract

Infection of potato seed tubers by Rhizoctonia solani sclerotia or black scurf is one of the most important diseases in the guideline of
potato seed national health standard. In this study, the roles of seed- and soil-borne inoculums on shoot number, canker incidence (CI) and
canker severity (CS) were investigated in the greenhouse condition. First, seed tubers with six different levels of R. solani sclerotia coverage
were planted in the three soil treatments including: disinfected soil, non-disinfected soil and non-disinfected soil + inoculum. Accordingly,
the effects of soil treatment were analyzed on each tuber infection level. To scrutinize this significant interaction, the effect of soil treatments
were further analyzed on tuber infection level. The highest CS was observed in "non-disinfected soil+inoculum treament and seed tubers
with more than 15% sclerotia coverage. The lowest CS was observed in seed tubers with zero or <1% and 1-5% sclerotia coverage. The
highest CI was observed in the treatment of non-disinfected soil + inoculum+ seed tubers with more than 15% sclerotia coverage. Overall, in
all soil treatments the tubers with more than 5% sclerotia coverage level, resulted in 70-100% production of infected stems and increased
disease severity up to at least 30%. According to these results, it is recommended to plant sclerotia free seed tubers, but in the case of black
scurf infection on seed tubers, this infection should not be more than 5%.
Keywords: Black scurf, potato, root rot, seed-borne, soil-borne.
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Table 1. Experiment treatments (factors and levels).

Soil of the regions (A) Level Soil treatment (B) Level Tuber infection percentage (C) Level
Ardabi a Disinfected soil by Control (0%) Cy
Isfahan a Field soil b, <1% C,
Tehran- Absard as Soil with propagule bs 1-5% Cs
Tehran- Firuzkooh as 5-10% C4
Hamedan as 10-15% Cs
>15% Cs
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Fig. 1. Number of stems in different soil treatments of five regions. Experimental treatments: factor A with levels: al=Ardabil soil, a2=Isfahan soil,
a3=Absard soil, a4=Firoozkooh soil, a5=Hamedan soil, factor B with levels: b1=disinfected soil, b2=un-disinfected soil, b3= un-disinfected

+propagule. Treatments with the same letters are not significantly different (p<0.05).
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Table 2. Variance analysis of treatments' effect on the stem number, severity and incidence of disease.

Source of variation Degree of freedom Shoot number Canker severity Canker incidence
Block 2 1.74™ 592.60™ 263.37™
Soil (A) 4 2.25™ 1231.96™ 989.42"
Treatment (B) 2 20.29™ 31608.36™ 35699.87™
Infection (C) 5 27.07" 14055.42"™ 12273.24™
A*B 8 2.20" 410.20™ 45.40™
A*C 20 1.09™ 188.40" 372.13™
B*C 10 5.01™ 685.41" 3511.58™
A*B*C 40 1.11m 242.71™ 324.95™
Error 178 0.97 240.04 399.52

*: indicate significant difference p<0.05, **: significant difference p<0.01, ns: non-significant.

ol g8 5 Solew S il sl o Sle Y g

Table 3. The mean of stem number, severity and incidence of disease.

Steam sterilizsed field soil Field soil Field soil + inoculant
Location nirr:;)g;r Cankf(eor/os)everity Cankez)i/:)cidence Shoot number Canke(g/(s)t)everity Cl (%) nirr]:g;r sce?/g:'(ii; ir?c?gtl:r?ge
(%) (%)

Tuber infection (0%)
Ardabil 5.3ab 0.0r 0.0d 4.0 a-e 21.1 i-r 72.2ab 3.7 a-e 53.1 a-q 100.0 a
Isfahan 5.3ab 0.0r 0.0d 43 a-e 28.3f-r 75.0ab 33 ae 422 cr 889 a
Tehran-Absard 4.7 a-d 1.7qr 8.3cd 4.0 a-e 8.3n-r 50.0a-d 33 ae 34.4 er 69.5 ab
Tehran-Firuzkuh 5.0 abc 1.7qr 8.3cd 4.0 a-e 11.7m-r 75.0ab 4.0 a-e 55.0 a-p 100.0 a
Hamedan 57a 1.7qr 33.3a-d 43 a-e 15.0k-r 65.0abc 2.7 af 455 c-r 83.3 ab
Tuber infection (1%<)
Ardabil 4.3a-e 8.3n-r 36.1a-d 33 ae 15.6 k-r 58.3 a-d 2.7 af 433 cr 91.7 a
Isfahan 4.3a-e 10.0n-r 33.3a-d 4.0 a-e 25.6 g-r 66.7 abc 3.0 a-f 57.8 a-n 100.0 a
Tehran-Absard 5.0abc 5.00-r 20.0bcd 4.7 a-d 217 ir 58.3 a-d 3.7 a-e 333 er 88.9a
Tehran-Firuzkuh 4.0a-e 1.7qr 8.3cd 3.0 a-f 24.4 gr 66.7 abc 3.3 a-e 42.8 cr 80.6 ab
Hamedan 3.7a-e 3.3pgr 41.7a-d 3.7 a-e 27.2 g-r 91.7 a 2.7 af 51.1 b-r 100.0 a
Tuber infection (1-5%)
Avrdabil 3.7 a-e 18.9 j-r 57.8 a-d 43 a-e 35.6 e-r 91.7a 2.7a-f 51.1b-r 100.0 a
Isfahan 5.0 abc 13.3 I-r 333 ad 33 ae 31.1ler 69.5ab 3.3a-¢ 51.1b-r 100.0 a
Tehran-Absard 4.0 a-e 7.8 n-r 37.2 ad 3.7 a-e 22.2 i-r 75.0ab 3.0a-f 48.9c-r 77.8 ab
Tehran-Firuzkuh 4.7 a-d 15.0 k-r 58.3 a-d 3.7 a-e 56.0 a-0 88.9a 3.0a-f 45.6¢-r 100.0 a
Hamedan 5.0 abc 133 I-r 41.7 a-d 33 ae 26.7g-r 58.3a-d 3.0a-f 55.0a-p 100.0 a
Tuber infection (5-10%)
Ardabil 3.7 a-e 30.0 e-r 91.7 a 3.3 a-e 31.7 er 91.7 a 0.0 ef 100.0 a 100.0 a
Isfahan 3.7 a-e 30.6 e-r 917 a 4.3 a-e 44.4 cr 88.9 a 1.0 ef 90.0 abc 100.0 a
Tehran-Absard 3.7 a-e 239 hr 52.8 a-d 33 ae 222 ir 88.9 a 3.0 af 51.1 b-r 100.0 a
Tehran-Firuzkuh 33 ae 35.6 e-r 80.6 ab 3.0 a-f 422 cr 889 a 3.7 a-e 60.0 a-n 100.0 a
Tehran-Firuzkuh 2.7 a-f 21.1 ir 61.1 abc 3.3 a-e 45.0 c-r 100.0 a 3.7 a-e 68.3 a-j 100.0 a
Tuber infection (10-15%)
Avrdabil 1.3 def 73.3 a-i 83.3 ab 23 af 58.3 a-n 889 a 1.3 def 80.0 a-f 100.0 a
Isfahan 2.0 b-f 35.0 e-r 917 a 3.0 a-f 58.3 a-n 100.0 a 2.0 b-f 75.0 a-h 100.0 a
Tehran-Absard 2.0 b-f 35.0 e-r 88.9 a 3.3 a-e 43.9 cr 100.0 a 2.0 b-f 63.3 a-m 917 a
Tehran-Firuzkuh 2.7 a-f 41.7 c-r 91.7 a 4.0 a-e 433 cr 83.3 ab 33 ae 66.7 a-k 100.0 a
Hamedan 2.3 af 38.3 d-r 83.3 ab 3.0 a-f 44.4 c-r 889 a 2.0 b-f 76.7 a-g 100.0 a
Tuber infection (>15%)
Avrdabil 1.3 def 65.6 a-l 88.9 a 2.7 af 64.4a-1 100.0 2.0 b-f 88.9 a-d 100.0 a
Isfahan 2.7 a-f 40.0 c-r 77.8 ab 3.3 a-e 60.0a-n 100.0 1.7 c-f 97.8 ab 100.0 a
Tehran-Absard 1.3 def 66.7 a-k 88.9 a 33 ae 42.2c-r 66.7 abc 1.3 def 80.0 a-f 100.0 a
Tehran-Firuzkuh 1.0 ef 70.0 a-j 100.0 a 2.3 a-f 56.7 a-0 100.0 3.7 a-e 69.4 a-j 100.0 a
Hamedan 1.7 cf 65.6 a-l 100.0 a 33 ae 339 er 83.3 ab 2.7 a-f 81.7 a-e 100.0 a

Means within a column followed by the same letter are not significantly different (p < 0.05).
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same letters are not significantly different (p<0.05).
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