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Biological Characteristics of Rhizoctonia solani Infecting Potato

in Gansu Province
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Abstract: Biological characteristics of Rhizoctonia solani causing stem rot, one of potato serious diseases in Gansu
Province, were studied in this research. The optimum temperature for vegetative mycelium growth was 25 , and the minimum
and the maximum were 10 and 35 , respectively. The mycelia could not grow at 40 . The minimum pH for vegetative
mycelium growth was 4.5, the optimum was 7.0 and the maximum was 8.5. The mycelia stopped the development at 9.0. The
alternation of light and darkness favored the growth of mycelia. Monosaccharide, disaccharide and polysaccharide could be
used by the pathogen, and D-galactose, soluble starch and D-xylose were the better carbon source used. For nitrogen source,
soybean peptone and peptone were the best. This research provides a theoretical base for control of this disease.
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20.1% ~30.0% 46.0% ~ 1.22 pH
92.0% 341 hm’ HCI  NaOH PDA pH 4.0
51.2% 14%~30% 45 50 55 60 65 70 75 80 85
420~900 kg/667m’ 9.0 3
215.04~460.8 t 0.5 /kg 1.2.1
1.07x10°~2.3x10° Bl 1.2.3
24 h/id 12 h/d + 12 h/d
24 h/d 3
1.2.4
CK 1%
D- D- D-
D-
3
! 1.2.5
1.1 CK 1%
2012~2013 3 8 L-
L- L-
PDA Pameter
R. solani 3
PDA 4C m
1.2 2
1.2.1 2.1
D6 mm 1
PDA 5 10 15 20 25 10~35 C 15~
30 35 40C 25 C 25 C
3 48 h 53.6 mm 25~35C
DPS 12.5 5C 40 C
15~30 C 10C 35%C
1
Table 1 Effect of temperature on colony growth
C mm  Replication mm Significance level
Temperature I I m Average colony diameter 0.05 0.01
5 0.0 0.0 0.0 0.0 f F
10 10.1 9.1 10.2 9.8 e E
15 20.3 20.4 20.4 20.4 d D
20 27.3 26.2 27.1 26.9 c C
25 53.5 53.7 53.7 53.6 a A
30 27.7 27.6 27.7 27.7 b B
35 10.1 10.2 10.3 10.2 e E
40 0.0 0.0 0.0 0.0 f F

Note  Duncan's multiple range test was used to separate the means. The same below.
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15~30 C 2
25C pH 5.0~7.0 pH
2.2 pH pH 7.5~9.0 pH
2 pH 4.5~8.5
pH 45 85 pH 7.0
2 pH
Table 2 Effect of pH value on colony growth
pH mm  Replication mm Significance level
pH value I il m Average colony diameter 0.05 0.01
4.0 0.0 0.0 0.0 0.0 i I
4.5 6.1 6.2 6.1 6.1 h H
5.0 10.3 10.2 10.2 10.2 g G
5.5 24.1 24.1 24.1 24.1 e E
6.0 334 333 334 334 d D
6.5 39.2 39.1 39.2 39.2 b B
7.0 52.5 52.4 524 524 a A
7.5 36.2 36.3 36.3 36.3 ¢ C
8.0 18.2 18.1 18.2 18.2 f F
8.5 6.2 6.2 6.2 6.2 h H
9.0 0.0 0.0 0.0 0.0 i 1
23
3
52.3~56.4 mm 4 11
523 mm 525 mm 2
2 48 h 17.7 mm
29.4 mm
2.4 D- D-
11 48 h 62.2 mm
D- D- D- 61.4mm 60.2 mm
3
Table 3 Effect of lighting on colony growth
mm  Replication . Significance level
Lighting
I I m Average colony diameter 0.05 0.01
Lighting for 24 h 52.3 52.4 52.2 52.3 b
Lighting for 12 h 56.5 56.3 56.3 56.4 a
Darkness for 24 h 52.4 52.5 52.5 52.5 b
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4

Table 4 Effect of different carbohydrate on colony growth

mm  Replication

mm

Significance level

Carbohydrate I 1 ]]I Average colony diameter 0.05 0.01
Glucose 59.3 59.4 59.4 59.4 d D
D- D~fructose 55.6 55.7 55.7 55.7 i I
D- D-galactose 62.1 62.2 62.2 62.2 a A
Lactose 29.4 29.4 29.3 29.4 k K
D- D-gummose 59.1 58.9 58.9 59.0 e E
Soluble starch 61.3 61.4 61.4 61.4 b B
Inulin 56.2 56.2 56.1 56.2 h H
D- D—xylose 60.1 60.2 60.2 60.2 c C
Sucrose 57.3 57.2 57.2 57.2 g G
Inannose 58.3 58.3 58.2 58.3 f F
Chloralose purisse 17.6 17.7 17.7 17.7 1 L
CK 534 533 53.4 534 ] J
2.5
48 h 622 mm 62.1 mm
10
31.4 mm
5 31.7 mm
5
Table 5 Effect of different nitrogen on colony growth
mm  Replication mm Significance level
Nitrogen 1 1 m Average colony diameter 0.05 0.01
Ammonium nitrate 35.7 35.6 35.6 35.6 h H
Ammonium carbonate 19.7 19.8 19.7 19.7 j J
Sodium nitrate 41.6 41.5 41.6 41.6 e E
Ammonium chloride 38.1 38.2 38.2 38.2 f F
L- L—glutamic acid 25.6 25.7 25.7 25.7 i I
Urea 19.4 19.5 19.4 19.4 j J
Soybean peptone 61.8 61.9 62.9 62.2 a A
L- L-histidine 45.1 452 452 452 d D
L- L-arginine 37.2 37.2 37.3 37.2 g G
Leucine 46.1 46.1 46.2 46.1 ¢ C
Peptone 62.1 62.1 62.2 62.1 A
Glycine 35.6 35.8 35.8 35.7 h H
CK 51.1 51.2 51.1 51.1 b B
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