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Effect of Calcium Cyanamide Soil Fumigation on Sterilization
of Rhizoctonia solani, Pythium sp., Soil Microbes and Plant Seed
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Abstract : The effect of calcium cyanamide (China-made) soil fumigation on the growth of the ginseng pathogen
(Rhizoctonia, Pythium), soil microbes, and seed germination of lettuce and radish was investigated. At twice the rec-
ommended level (250-ppm CaCN,), the growth of Rhizoctonia and Pythium, and the seed germination, were not inhib-
ited. Rather, the effective level was 10,000 ppm. The powder form was more effective than the granular form in inhibiting
pathogen growth and seed germination. The lettuce seed was also more sensitive than the radish seed. Calcium cyanamide
appearedto decrease the fungi population and to increase Actinomycetes in the soil.
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Table 1. Effect of calcium cyanamide soil fumigation on Rhizoctonia solani growth and radish seed germination

Rnizoctonia growth

Seed germination (%)

Level

CaCN. (opm powder granule

» (ppm) % — 5 powder granule

0 35 100 35 100 100 100
500 26 74 35 100 100 100
1,000 28 80 20 67 100 100
2,000 31 89 25 71 100 100
3,000 33 94 28 80 100 100
4,000 30 86 22 63 100 100
5,000 25 71 25 71 100 100
10,000 1> 2.9> 22 63 20 100

Table 2. Effect of calcium cyanamide soil fumigation on Rhizoctonia solani growth and radish seed germination

Rhizoctonia growth

Seed germination

CaCN,

level (ppm) powder granule powder granule

(mm) (%) (mm) (%) (%) (%)

0 36 100 36 100 100 100
6,000 19 53 22 61 100 100
7,000 5 14 28 78 100 100
8,000 2.5 7 32 89 100 100
9,000 2 6 30 83 70 100
10,000 1.5 4 28 78 30 100
25,000 - - 5 14 - 50
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Table 3. Effect of calcium cyanamide soil fumigation on Pythium
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growth and lettuce seed germination

Pythium growth

Seed germination (%)

CaCN,

Level (ppm) Powder granule powder granule
mm % mm % % %
0 40 100 40 100 100 100
5,000 40 100 40 100 33 100
10,000 18 45 30 75 0 0

Table 4. Effect of calcium cyanamide soil fumigation on Pythium

growth and radish seed germination

Pythium growth Seed germination (%)
LeSeEiC(gém) Powder granule powder granule
% mm % % %

0 40 100 40 100 100 100
10,000 3 75 40 100 66.7 100
15,000 2 50 40 100 0 100
20,000 1 2.5 31 715 0 100

Table 5. Effect of calcium cyanamide fumigation on the population of soil microbes
Clay loam soil Sandy loam soil
Level - : : :
Bacteria Actomyces Fungi Bacteria Actomyces Fungi
CaCN, (ppm) 5 5 4 5 b 4

2 (CFUx107) (CFUx107) (CFUx10%) (CFUx107) (CFUx10’) (CFUx10%)

0 4.97 (100) 1.76 (100) 5.0 (100) 6.67 (100) 1.34 (100) 1.93 (100)

92 6.00 (121) 1.75 (99) 4.87 (97) 4.50 (67) 6.03 (450) 1.17 (61)

138 5.93 (119) 1.45 (82) 3.0 (60) 2.93 (44) 6.57 (490) 1.60 (83)
184 6.78 (134) 213 (121) 370 (74) 4.07 (61) 5.57 (416) 1.17 (61)

Table 6. Effect off calcium cyanamide fumigation on the population of soil microorganism

Level Bacteria (CFUx10°/g) Actomyces (CFUx10%g) Fungi (CFUx10%g)
CaCN,(ppm)  Powder Granule P/G Powder Granule P/G Powder Granule P/G
0 8.80 8.80 100 2.61 2.61 100 5.80 5.80 100
250 9.17 (104)  9.14 (104) 100 482 (185) 3.85 (148) 125 295 (51)  3.58 (62) 82
500 945 (107)  7.25 (82) 130 3.11(119) 239 (92) 130 365 (63)  4.95 (77) 74
1,000 7.85 (89) 7.40 (84) 106 4,15 (159) 2.95(113) 141 3.80 (66) 3.60 (62) 106
( ); percent to control. P/G; powder x100/granule
Table 7. Effect of application of calcium cyanamide on the population of soil microorganism
Level Bacteria (CFUx10%/g) Actomyces (CFUx 10°/g) Fungi (CFUx10%/g)
CaCN,(ppm) Powder Granule Powder Granule Powder Granule
0 77.0 77.0 1.90 1.90 4.45 445
5,000 60 (78) 47.5 (62) 0.35 (18) 0O 0.005 (0.1) 0(0)
10,000 0.26 (0.3) 2127 0(0) 0O 0 (0) 0

( ); percent to control
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