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Measurement of denitrification rate in tidal flat

KURODA Nobuo

Abstract

Denitrification rates were determined by the acetylene inhibition method for 3 tidal flats in
Ise and Mikawa Bays. Denitrification rates measured by the mud slurry incubation were
greater than those by the intact core method for all the samples. It was suggested that vari-
ations of value obtained by the slurry method were dependent on the nitrate congentration in
the dilution water. By the intact core incubation, denitrification rates were low as 0-5.82 mgN/
m?/day in the coarse sandy tidal flats, and the fine sandy tidal flat showed little denitrification
activity. The activity in the muddy tidal flat were widely ranged from 0.69 to 10.02 mgN/m?/

day by the intact core method.

It was considered that nitrate supply to the denitrification active layer by exchange of the in-
terstitial water with tidal cycle is essential for the sandy tidal flats. On the other hand, in the
muddy tidal flat, the severe control of nutrients supplied from terrestrial region through influ-

ent river was supposed.
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Table 1. Grain size distribution (%) of sediment in study area.

gravel sand silt-clay
coarse fine
Isshiki 0.5 22.7 74.7 2.1
Kosugaya 0 38 96.0 0.2
Fujimae 0 1.6 68.4 30.0

% EaLKAEEUEE {Alchi Fisheries Research Institute, Miya, Gamagori, Aichi 443, Japan)
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Fig.1 Study area.
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Fig.2 Flow diagram of gas chromatography for nitrous oxide analysis.
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Table 2. Analysis condition of gas chromatograph.

Pre-column : Soda asbestos, 5em
.Magnesium perchlorate, 5cm

Main column : Porapak N in stainless steel column

3mm X 4m

Dummy column : Porapak N in stainless steel column
3mm X 2m

Carrier gas : N, 25mé/min

Column temperature ; 75°C
Detecter temperature : 320°C
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Table 3. Concentration of dissolved inorganic nitrogen in upper and interstitial water (ug/L).

Sampling Stati NH,-N NO,-N NO,-N
time tation Upper water Interstitial water Upper water [Interstitial water Upper water Interstitial water
Isshiki

Jan, 1995 3 730 2290 50 38 560 94

May. 1995 1 180 1233 17 21 168 173
2 198 975 19 8 98 177
3 198 886 18 11 91 183
4 204 983 19 12 173 116

Oct. 1996 1 35 578 16 16 19 19
3 40 369 11 16 15 28
5 97 737 23 18 237 168

Average 210 1006 23 18 170 120

Kosugaya

May. 1996 1 95 1103 4 7 20 60
2 76 610 3 9 25 70
3 72 699 3 43 20 79
4 98 1322 4 56 30 118

Jun. 1996 5 84 780 1 2 7 28

Average 85 903 3 24 20 71

Fujimae

Mar. 1995 2 1390 2990 110 280 310 410

May. 1995 1 428 1922 27 154 45 576
2 537 - 15 - 43 -

Average 785 2456

51 217 133 493
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Fig.3 Changes in nitrous oxide concentration in intact core during incubation at Fu-

fimae tidal flat in March, 1995.
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Fig.4 Changes in nitrous oxide concentration in mud
slurry during incubation at Isshiki tidal flat in

May, 1995,
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Table 4. Denitrification rate in three tidal flats in Ise and Mikawa Bays determined by the acetylene inhihition method.

Sarrlplmg Station Incubation time (h) Denitrification rate(mgN/u/day) Slurry / Core ratio
time Core Slurry
Isshiki
Jan, 1995 3 4 0.87
May. 1995 1 2 0.62
2 2 0.75
3 2 0.65 6.02(4-10} ** 9.3
4 2 N.D. 3.07(4-10)
Oct. 1996 1* 1 0.95 16.60(0-2) 17.5
: 3* 1 1.40 8.37(0-4) 6.0
3 1 1.26 3.15(0-4) 2.5
5* 1 5.82 24.84(5-11) 4.3
Kosugaya
May. 1996 1 2 0.07
2 2 ¢.19
3 2 0.11
4 2 N.D.
Jun. 1996 5 2 0.35 2.54(0-6) 7.3
Fujimae
Mar. 1995 2 2 10.02
2 4 19.94(0-6) 2.0
May. 1995 1 2 0.69 1.10(0-4) 1.6
2 2 2.05 1.98(0-4} 1.0

% Nitrate was supplemented in the incubation medium.
* % Figures in parentheses indicate denitrification active layer of sediment shown in depth (cm} from surface.
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Table 5. Changes in concentration of inorganic nitrogen
in interstitial water during incubation{ug/L).

NHN NQG;-N NO,-N DIN

0 time (field) 2990 94 38 3122
0 time (core) 2670 117 200 2087
4hr +C2H2 3310 91 100 3501
In upper water

0 time 730 560 50 1340
d¢hr +CZH? - 890 569 24 1483
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Table 6. Changes in inorganic nitrogen of interstitial
water (0-20cm) accompanied tidal cycle at Isshi-
ki tidal flat (ug/L).

Station  Nutrient Tide
Low High Low
1 NH,-N 1982 522 800
NO;-N 5 8 0
NO,-N 70 138 96
Total 2057 668 896
2 NH,-N 1009 1396 1297
NQ,-N 0 5 0
NQO,;-N 60 199 169
Total 1069 2400 1466
3 NH,-N 3700 2488 4981
NO,-N 0 0 0
NQOs;-N 8 115 56
Total 3708 2603 5037
4 NH,-N 1515 1376 2270
’ NO,-N 0 2 11
NO;-N 50 118 126

Total 1565 1496 2407
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