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Mobility of Nitrification Inhibitors in Soils
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Table 1. Structural formulas and physical properties of nitrification inhibitors
Chemical name Structural Melting Solubility Form
Trade name formula point
(MW) (CT) (g/100m¢H20)
Dicyanodiamide NH 207-209 4.1(25%C) White rhombus
Dd NH:C < crystal
(84) NHCN
Thiourea NH,CNH, 180 12.1(21C) White rhombus
Tu I crystal
(76) >
2- Amino-4-chloro- CHs 182 0.127(20C)  White needle crystal
6-methyl pyrimidine I:I)\ll
AM H:N-~N-~ClI
(143)

N-2, 5-dichlorophe-
nyl succinamic acid

Cl

HOOC{HQCHYCONHQZ:>

84-186

0.016(25C) White needle or

flaky crystal

DCS
(262)
Table 2. Physical and chemical properties of the used soils
Soil Tex- pH T-C T-N CEC Exch. cation(me/100g)  Maximum Clay-
ture ———— water type*!
H0 KCI (%) (%) (me/ Ca Mg K Na capacity
100g) (%)
Andosol SL 4.9 4.7 3.8 0.31 31.2 0.47 0.22 0.21 0.46 100.0 A
Shirasu*? Sil 55 3.5 0.52 0.09 12.1 3.71 0.59 0.46 0.24 67.8 K
Alluvial LiC 4.5 3.5 1.52 0.21 32.6 8.10 2.60 0.41 0.12 72.7 M

* 1

*2 derived from pyroclastic flow

i (e

Fraction No. | Rubber stopper

0

Fig. 1. Soil column.

Soil

% Quartz sand

Absorbent cotton
. Rubber stopper

Size of each glass tube composing a glass

cylinder was 3em ID X5cm.

A, Allophanic soil; K, Kaolinitic soil; M, Montmorrilonitic soil
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Distribution of Dd in soil columns.
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50, 100, 150 and 200mé of the leachate are corresponded to 71, 141, 212 and 283mm of the

precipitation respectively.
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Fig. 4. Distribution of AM in soil columns.

[, Inhibition rate of nitrification ; [l Content of nitrification inhibitor in soil
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Fig. 5. Distribution of DCS in soil columns.
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Summary

Using soil columns a study was carried out on the vertical movements of the four nitrifica-
tion-inhibitors (Dd, Tu, AM and DCS) in various soils.

In Table 1 are listed the chemicals used in this study. And in this study, three sorts of soil
with different clay types, organic matter contents and CEC (Table 2) were used, and four differ-
ent volumes of demineralized water (50, 100, 150 and 200m¢, respectively) were leached through
the soil columns. The distributions of these nitrification-inhibitors in the soil columns were deter-
mined by the methods of microbiological bioassay and chemical analysis. The results obtained
were as follows :

1. Through the whole chemicals the greatest mobility was noted in the Shirasu soil (derived
from pyroclastic flow) with the lowest organic matter contents and CEC.

2. The mobilities of Dd and Tu in the soils were larger than those of AM and DCS ; Dd and
Tu were more soluble in water than AM and DCS.

3. In the fraction in which larger chemical contents were noted by chemical analysis, the
inhibition-rate of nitrification fixed by microbiological bioassay was also high, but in some of the
fractions in which no chemicals were to be determined by chemical analysis of the soil, the nitri-
fication was inhibited.

4. The soil fraction of the highest nitrification-inhibition rate fixed by microbiological
bioassay was broader than that of the largest containing rate of nitrification-inhibitor by chemical
analysis.

5. Concerning Dd, a direct relationship was noted between the nitrification-inhibition rate
fixed by microbiological bioassay and the contents of nitrification-inhibitor in the Shirasu soil,
but not in any other soils.

Concerning AM, in any of the soils no relationship was observed between the nitrification-
inhibition rate and the contents of nitrification-inhibitor.



