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Utilization of Sewage Sludge in the Field of Agriculture. 1.

Effect of nitrogen in heating sludge on several crops and soil.

Kenji Kovama, Tadasi SoriN, Masahiro MizuTA and Yasutaka TANAKA
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Table 1. Some properties of the soil used for N—mineralization and seedling test.

Soil pH (1 1 5) EC (1:5) Max. water BO, Bulk
texture H, O KCI ( mv Zcm) ' holding CEC adsorption density
¢apacity me 100g coefficient
L 6.2 5.2 0.02 0.35 35 10.78 720 110

Teble 2. Components of sludges and manures.

(% d. wt. )
T—N P, Q K, O pH  EC(mv /)
Raw sludge 5.02 6.52 0.31 6.30 0.63
Non—composted heating sludge 1.47 6.35 0.33 6.95 0.44
Composted heating sludge 1.82 6.21 0.39 6.25 3.42

Fish meal 9.38 - -
Composted rice straw 1.96 - _
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Fig 1. Nitrogen mineralization rate

Days after treatment

in field condition. (N—40 ng applied)
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Fig. 2--1. Nitrogen mineralization rate in
paddy field condition.
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Table 3—1. Changes of soil PH and EC as affected by composted heating sludge application during
chinese cabbage cultivation.

Treat pH (1 5) EC (1 ! 5mU/ em)

; Sep.,16. Oct.,2. Oct.,19 Nov.,9. Sep.,16. Oct,,2.  Oct.,19. Nov.,9.

N—-O 5.60 5.70 5.80 5.80 0.72 0.82 0.73 0.79
Mixed ap.

O 0t.710a 5.60 5.65 5.30 5.70 0.76 0.58 0.77 0.73

3 5.70 5.91 5.03 4.95 0.76 0.98 0.97 1.03

5 5.90 5.52 5.10 4,75 0.81 1.26 1.23 1.52

10 5.90 5.32 5.25 4.90 0.73 1.30 0.93 1.27
Buried ap.

3t./10a 5.20 5.62 5.65 - 5.35 0.67 0.74 0.75 0.85

5 5.20 5.06 5.70 4.90 0.70 0.68 0.96 0.89

10 5.10 4.88 5.20 5.15 0.69 0.75 0.80 0.85

Table 3—2. Changes of soil inorganic nitrogen as affected by composted heating sludge application
during chinese cabbage cultivation. (N mg 100 g d.s.)

Treat NH,-N NO, =N
reat Sep.16.  Oct.,2.  Oct,19. Nov.9. | Sep,16.  Oct,2.  Oct,19.  Nov.9.
N-—O tra. tra. tra. tra. 5.88 0.84 tra. tra.
Nixed ap.
0t 10a 2.24 tra. 0.56 tra. 18.48 13.76 15.12 9,24
3 1.40 6.44 2.80 1.12 19.04 25.48 35.84 27.72
5 15.96 54,32 19.32 20.07 14.84 11.67 30.33 39.67
10 14.00 49.19 8.29 19.13 13.16 8.40 23.33 33.60
Buried ap.
3t . 10a 0.84 tra. 0.28 0.84 15.12 18.76 18.48 22,96
5 3.92 3.08 4.76 1.40 16.52 19.04 25.48 31.92
10 1.68 0.28 1.40 0.28 15.12 20.44 20.44 24.64
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Table 4. Changes of three phases of soil by ap-
plication of heating sludge.

wpication  Va o ViV
0t 26.5 % 33.0 % 40.5 %

1 39.0 26.9 34.1

3 38.5 26.7 34.8

5 38.0 27.1 34.9

10 36.5 27.9 35.6
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Fig. 3. Effect of sludge application on the growth of ‘Komatsuna’ in seedling test.
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Table 5. Qutlines of cultivation with composted heating sludge application.

Cr Amount of Sowing or Harvesting
rops application planting date date
) ot./10a planting Dec.,10.
StraC\://F)erry 1 Sep..4, }978.20
¢ man? 3 1978. an.,20,
Hokowase : 1976,
Chinese 0 Aug.,22, Nov.,25,
cabbage 3 1978, 1978,
Ccv. 5
‘Kinsho’ 10
T £ 0 planting Apr,16,
Org,?: © 1 Jan.,29. Jun,, &,
‘Shukou’ 3 1979. 1979.
5
7
5 0 Sep., 18, Nov,, 9,
o | 197 1979,
CV. 3
‘Minowase’ 5
inac 0 Sep.,21. Nov,, 2.
Splgj,dl 1 1979. 1979.
‘New Asia’ 3
5
Ri 0 planting Oct.,25,
lcgv_ i Jun, 15, 1979.
‘ Akitsuho’ 3 1979,
Table 6. Results of cultivation
< Amount of : . .
Crop application Yield Yield index
Strawberry 0t./10a 12.9 kg 100 st. 100
1 13.8 107
3 13.0 101
5 12.0 93
Chinese 0 1184 kg/a 100
cabbage 3 1362 115
5 1340 113
10 1544 130
Tomato 0 845 kga 100
1 941 115
3 908 107
5 986 117
7 961 114
Japanese 0 407 kg a 100
raddish 1 406 100
3 448 110
5 361 8%
Spinach 0 206.8 kg a 100
1 250.0 121
3 193.3 94
5 183.3 89
Rice 0 472 kg a 100
1 49.5 105
3 46.9 99
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Summary

Composted and non—composted heating sludges were tested for nitrogen mineralization
and the former was applied to some crops.

Mineralization rate of non—composted sludge was very low. As far as the composted
sludge was concerned, the rate was only 5 9% after 35 days incuvation in field condition, and
no effect of composting was observed in paddy field condition.

In seedling test, the growth of ‘Komatsuna’ was better - by application of composted
sludge than by that of non—composted one.

By a great deal of application of composted sludge, excessive accumulation of ammoni-
alized nitrogen was observed 1 month after the application, and nitrification was inhibited
temporarily. Solid phase of soil was increased by application and porosity decreased.

The most effective amount of composted sludge applied to crop was considered 1t per
10a for rice, spinach ahd forcing cultured strawberry, 3t for Japanese raddish, 5t for semi-
forcing cultured tomato and 5t to 10t for Chinese cabbage.



