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Decline of Rhizoctonia Root Rot during Sugarbeet Monoculture

Mitsuro HyakumMmacHI and Tadao Ul

(Department of Botany, Faculty of Agriculture, Hokkaido
University, Sapporo, Japan)
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Hombetsu Abashiri

Explanation of plot
Hombetsu (H): 1) After removing the upper
30 cm layer of Hombetsu (H) soil the same
amount of Abashiri(A) soil was introduced
2 A) Test A soil was incorporated at 10% w/
w of test soil to H soil
2 B) Fumigated* test A soil was incorporated
at 10% w/w of test soil to to H soil
3 A) Fumigated test H soil was incorporated
at 5% w/w of test soil to H soil
3 B) Fumigated test H soil was incorporated
at 25% w/w of test soil to H soil
3 C) The total upper 30 cm layer of H soil
was fumigated
4 A) 2t on of compost was rototilled to 15 cm
depth
4 B) 6t on of compost was rototilled to 15 e¢m
depth
5) No treatment (Control)
Abashiri (A): 1) After removing the upper
30 cm layer of A soil the same amount of
H soil was introduced
2) Test H soil was incorporated at 10% w/
w of test soil to A soil
3) Fumigated test H soil was incorporated
at 10% w/w of test soil to A soil
4) No treatment (Control)

* Methyl bromide was used to fumigate

Fig. 1. Design of the plots (quadrats) used to
distinguish the effects of soil-exchange
and soil-incorporation treatments on root
rot by mnatural inoculum of Rhizoctnia
solani AG2-2.
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Years of sugarbeet monoculture
Fig. 2. Changes of yield and Rhizoctonia root rot in sugarbeet monoculture
during the years 1972-1980, inclusive.
ot Yield, @ : Disease index, ¢ : Diseased root (%)
Table 1. Percentage of the number of diseased roots belonging to each
disease index during 1972-1980
old v Disease index
Fie ear 0 1 2 3 4 5
1972 92.8% 6.2% 0.8% 02% 0.1% 0.0%
1973 95.4 3.3 0.7 0.5 0.0 0.0
1974 94.4 2.4 0.9 0.7 0.2 0.5
1975 85.0 7.0 2.3 1.7 1.3 2.7
Abashiri 1976 78.4 114 1.8 2.5 3.5 2.6
1977 83.1 4.7 2.5 2.3 2.0 54
1978 83.9 5.9 3.4 2.2 1.4 33
1979 96.8 1.8 0.5 0.3 0.3 0.2
1980 91.5 20 0.6 0.9 0.8 4.1
1972 80.9 10.2 4.3 14 0.9 24
1973 73.3 6.3 44 4.0 3.3 8.8
1974 48.6 91 6.0 7.2 5.8 23.3
1975 441 20.0 74 9.2 6.7 12.6
Hombetsu 1976 85.3 6.4 2.5 25 15 1.8
1977 69.3 15.1 6.5 4.0 2.1 31
1978 55.3 13.9 7.2 10.7 5.5 7.5
1979 95.3 1.1 0.8 1.3 0.9 0.5
1980 86.9 22 1.3 2.8 2.5 4.3
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Fig. 3. Occurrence of Rhizoctonia root rot in sugarbeet monoculture during

1972-1982 ; Abashiri field.

@ : Severely diseasedroot (disease index 4 and 5)
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Fig. 4. Occurrence of Rhizocfonia root rot in sugarbeet monoculture during

1972-1982 ; Hombetsu field.

X .

In 1978, root rot other than Rhizoctonia appeared.

@ : Severely diseased root (disease index 4 and 5)
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Table 2. Chi-square test of distribution pattern of Rhizoctonia root
rot in sugarbeet monoculture
Average Suitability of expected distribution (%2)
Field Year Pni(siza;(se Poisson Negative Binominal
Distribution Distribution
1972 0.08 0.2 0.0
1973 0.07 0.2 0.0
1974 0.08 1.9 0.0
1975 0.36 18.0%* 0.7
Abashiri 1976 0.49 62.6%* 4.3
1977 0.52 73.4%* 4.2
1978 0.41 19,9%* 2.2
1979 R 0.06 0.2 . 0.0
1980 0.30 22 4%* 31
1972 0.34 12,9%* 0.1
1973 0.84 52,1%* 6.3*
1974 1.81 253.3%* 40.7%*
1975 1.52 66,3%* 13.1**
Hombetsu 1976 0.34 20.6%* 2.2
1977 0.64 28.4%* 1.2
1978 1.20 71.8** 13.0**
1979 0.13 20.9** 0.7
1980 ' 0.45 118.9** 7.1%

*: significant at 5% level
** . significant at 1% level
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Table 3.

Means of six plant-and-disease-characteristics for soil exchange

and soil incorporation treatments over a period of five years

(1975-1979)

Soil

Plant and disease characteristics

Field ;{;‘;att' Height Leaf Diseased Disease  Yield /Sltéjlgd
(cm) No. Roots (%) Severity (t/10a)
1 60.0 245 17 9ab* 0.422b 408 6661
Abashiri (A) 2 62.4 24.9 14.82b 0.31ab 442 6445
3 62.5 251 21.60 0.60b 447 6664
4 58.1 24.1 552 0.112 5.03 7111
average 60.9 24.7 15.0 0.36 4.50 6720
1 59.8 24.5 30.5 0.76 397 6334
2A 61.7 259 38.7 0.99 3.81 6433
2B 59.9 25.6 384, 1.03 3.80 6228
3A 58.6 254 427 1.04 3.74 6335
Hombetsu (H) 3B 58.4 255 408 113 3.94 6323
3C 61.9 272 46.9 1.18 4.31 6112
4 A 60.2 25.8 321 0.67 4,01 6228
4B 61.9 25.8 31.0 0.78 3.95 6250
5 61.9 25.2 30.4 0.85 3.87 6034
average 60.5 25.7 36.8 0.94 3.93 6254
F-test (A-H) ns ns p<0.01 p<0.01 ns ns

a) See explanation of Fig. 1.

*} Values with a common letter do not differ significantly at the p=0.05 level according
to Duncan’s mutiple range test for each column.
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Table 4. Anastomosis groups of R. solani isolated from experimental

fields during 1972-1980

Anastomosis groups Ceratoba-

Field  Year  jq, AG2-2 Aot AGs other  iype  Toul
1972 1(71%) 2 (143%) 6 (429%) 3 (214%) 2 (143%) 0 14

1973 0 5 (100) 0 0 0 0 5

1974 0 9 (81.7) 6 (10.0) 0 4(6.7) 1(17%) 60

1975 4 ( 40) 92(920) 0 0 4(6.7) 0 101

Abashiri 1976 0 355 (96.7) 12 (33.0) 0 0 0 367
1977 0 198(995) 1(05) 0 0 0 199

1978 0 103 (98.1) 0 2 (19 0 0 105

1979 0 7 (97.1) 2 ( 2.9) 0 0 0 69

1980 0 3 (98.9) 1 (11 0 0 0 94

1972 0 3 (91.3) 1(13) 0 0 6 (7.5) 80

1973 0 10(909) 0 1(91) 0 0 11

1974 0 4 (97.7) 1(12) 0 0 112 86

1975 41 (17.0) 178(7&9) 11 ( 4.6) 4017 7 (29 0 241

Hombetsu 1976 0 (04 243 (99.6) 0 0 0 0 244
1977 0 225 (99.6) (0.4) 0 0 0 226

1978 0 72 (100) 0 0 0 0 72

1979 0 92 (100) 0 0 0 0 92

1980 0 85 (100) 0 0 0 0 85

Table 5. Number of viable sclerotia (number of sclerotiaxsclerotial germination)
in the soil around severely diseased roots (disease index: 4 & 5) during

1972-1980
Year**
Field

1972 1973 1975 1976 1977 1978 1979 1980

Sclerotia number* 26 110 517 1383 205 1391 288.0 1552

Abashiri  Sclerotial germination (%) 00 533 920 740 814 57 780 784
Viable sclerotia number* 0.0 59 476 1023 167 79 2246 1217

Sclerotia number 4857 1011 6.7 0.0 19 236 104.3 61.4

Hombetsu Sclerotial germination 960 960 900 — 1000 73 9.5 600
Viable sclerotia number 466.3 971 6.0 0.0 1.9 1.7 1007 368

*

per 100 g of dry soil.
*k

RORE LM RBRDOICHBET v RHIELTH
R LRWHR ESHS RT3,

HE EARDIDES T, 9FERFT v BHEELI & &,
BEROFEIE LI AL - T, LiL, Wiho
BH#HTH, FORCERERERBFREE N E LIET

In 1974, number of sclerotia was not determined.

L, MEMNER Lt bbb, kXL, TRk
TN Bd ORI - Th, NEOBEITHEICIT
B 5 hTieds o 12,

DT AR, 2 AFUMBEOHE (TAD) 2%, Rk
OB L BRI L, ABRESHINT DD 0Lk
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Root rot index of
the following year

The relation between ALV.S and root rot
index of the following year during 1972-
1980. ALVS=severely diseased roots (%)
Xlog number of viable sclerotia in the
100 g of dry soil around the severely dis-
eased root.

A: Abashiri field, H: Hombetsu field.

Fig. 5.
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Summary

The effect of continuous cropping of sugarbeet
on the occurrence of Rhizoctonia root rot was
studied in the experimental fields in the Abashiri
and Hombetsu districts during 1972-1980.

In the former field, root rot was seldom seen

during the first 3 years (1972-1974) of monoculture,
but the disease incidence (DI) gradually increased
until 1977 and then declined to the level of the
first year in 1979.

In the latter field, DI increased remarkably until
the third year (1974) in which rotted plants were
distributed evenly in the field, then suddenly de-
creased in 1976, and afterwards repeated the in-
crease and decrease.

There was a great difference in DI pattern be-
tween fields, and a tendency for the DI of the
former field to be less than the latter. From the
results of soil-exchange and soil incorporation
tests, however, it was considered that this differ-
ence came from the difference of region rather
than soil factors including soil suppressiveness.

Although the change in distribution pattern of
diseased plants was different between the fields,
both of them showed the “concentrated distribu-
tion pattern”.

Root yields during monoculture fluctuated almost
in reverse to the DI, but there was not any signi-
ficant correlation between them.

There was a close correlation between the aver-
age inoculum per plant and the DI of the follow-
ing year. And disease decline seemed to be due
to the rapid decline in inoculum level in the pre-
vious year.

Decline in inoculum level was attributed to the
decrease of sclerotial production, sclerotial germi-
nation and percentage of diseased plants.



