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This research aimed firstly to assess BOD loading of home garbage and estimate the appropri-
ale treatment technique, secondly to explore a rapid method to evaluate the nitrogen supply of
organic wastes, thirdly to elucidate microbiological processes on organic wastes’ decomposition in
water and soil systems, fourthly to know effects of organic wastes’ application on VA mycorrhiza
and crop root system and finally to investigate effects of organic wastes’ application on soil
properties and crop growth.

The results from 1986 to 1988 are summarized as follows:

1) The biological oxygen demand (BOD) of home garbage was directly related to their
respective sugar, starch, protein and organic acid content. The BOD removal rates of home
garbage by anaerobic treatment system were 93-999%, indicating that the treatment might be an
adequate measures for the wastes.

2} For three organic wastes, the content of glucose dissolved by autoclave treatment was
significantly correlated with nitrogen mineralization under incubation.

3) Organic wastes’ decomposition tock place much smoothly under soil system than under
water system, since the water system did not provide wit high buffering capacity for pH.

4) Organic wastes' application enhanced spore formation and hyphal growth of VA my-
corrhiza under soybean cultivation.

5} The application of organic wastes stimulated rice root growth, increasing the number and
the rate of the morphologically well developed primary roots,

6) The mass application of arganic wastes into a heavy clay upland soil improved the poor
soil physical properties, but dropped the yield and quality of root crops.
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Table 1.

BOD loading of fruits and vegetables

BOD loading

No. Name (a/kg)
Herbage vegetables
1 Shallot B58.4
2 Asparagus 346
3 Welsh onion 715
4 Perilla 64.0
5 Broccoli 42.0
6 Cauliflower 41.4
7 Cabbage 34.5
8 Celery 23.7
9 Chinese cabhage 17.6
i0 Garland chrysanthemum 16.6
Fruit vegetables
i1 Pumpkin 166.9
12 Corn 137.8
13 Greensoybean 825
14 Immatre 39.0
ib Sweet pepper al.6
16 Egggplant 285
17 Tomato 226
Root vegetables
i8 Edible burdock 90.5
19 Japanese radish 5.4
20 Carrot 46.8
21 East Indian Iotus 38.2
22 Radish 36.1
23 Ginger 15.6
Potatoes
24 Sweet potato 50.9
25 Potato 20.3
26 Japanese yam 18.7
27 Taro i6.1
Citrus
28 Mandarin 160.0
29 Kumgquat 97.3
30 Iyokan 1281
31 Japanese summer orange 13568
32 Grapefruit 90.2
33 Ponkan 719
Fruit
34 Kyoho 131.7
35 Muscat 128.7
36 Delaware 90.0
37 Japanese persimmon 93.6
38 Pear 78.0
39 Peach 66.5
40 Cherry 52.3
41 Strawberry 53.0
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Table 2. Changes of pH and CQ, production by organic matter application uM/g soit (m! activated

sludge)]
Aerobic decomposition

5 day 10 day 15 day 20 day
pH CQ; Index pH CO. Index pH CO; Ingdex pH  CO, Index
Soil & 60 2.1 7 6.0 45 15 6.0 24 8 6.0 5.5 2]
@ &85 312 101 6.2 265 90 656 310 104 65 248 96
@ 65 277 0 65 242 82 66 379 128 65 261 101
@ 62 309 100 62 294 100 6.2 297 100 65 258 100
Activated @ 6.0 1.3 b 6.0 1.1 5 6.0 0.8 3 6.0 1.1 b
sludge @ 3.5 159 66 40 266 115 6.0 244 89 6.0 18.3 82
@ 75 200 83 75 164 71 55 368 131 56 314 141
@ 58 242 100 60 231 100 6.1 274 100 6.0 222 100
Anaerobic decomposition
Soil @ &0 1.8 14{ 6) 6.0 26 19(9 60 21 11(T
® 52 168 133(54) 58 146 104(50) 64 138 72 (46)
@ 63 115 91(7 67 137 9847 65 188 98 (63)
@ 60 126 100(41) 62 140 100{(48) 65 191 100 (64)
Activated @ 6.0 083 7(3) 6.0 1.0 10( 4 60 076 7{ 3)
studge @ 35 136 110(56) 36 157 154(68) 4.0 37 35{14)
@ 62 76 61(56) 6.0 7.3 72(68) 50 142 134(52)
@ 46 124 100(51) 48 102 100(44) 50 106 100(39)
Treatment (D Check

@ Sugar 5000 ppm
@ Peptone 5000 ppm

@ Sugar 2500 ppm -+ Peptone 25000 ppm

Index: Relative CO, production when that of Treatment @ is 100
Figures in parentheses are the index when aerobic CO, production from Treatment @ is 100
On 10th day, peptone (500 pm), sugar (5000 ppm), and sugar (2500 ppm) plus peptone (2500 ppm) were

added to &, @), and @), respectively.
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Fig. 7. Effect of some organic wastes and chemical fertilizer on VAM (G. gregaria) spore number.



Table 3.

Effect of city refuse compost, sewage sludge compost and KH,PC, on VAM infection

Infection of G. gregaria (%)

Infection of Glomus sp. (%)

40 H 90 A 40 |3 90 [

Light-colored Control 20.2 198 153 214
andosol City refuse compost (5t/10 a) 15.8 17.2 18.1 212
Sewage sludge compost (5t/10 a) 186 21.3 16.4 20.8

Sand-dune Control 1056 231 219 224
regosol Chemical fertilizer (15 kg/10 a) 0.8 11.6 20.1 23.1
City refuse compost {5t/10 a) 20,0 24,7 14.0 26.8

Sewage sludge compost {5 t/10 a) 7.1 14.7 83 8.6
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Fig. 8. Effect of city refuse compost, sewage sludge compost and chemical fertilizer (KH2PO4) on VAM

(G. gregaria) inoculum soils spore production.
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Fig. 9. Effect of city refuse compost, sewage sludge compost and chemical fertilizer (KH2PO4) on VAM

(G. gregaria) inoculum soils spore production.
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Fig. 10. Schematic expression of the four
morphologically different types of primary
roots. A;type A root, B; type B root, C: type
C root, S; stunted root.
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Fig. 11. Numerical composition of root types

formed on the main stems of pot experi-
ment in Thailand. VI~VII; Roots of 6th to
7th shoot units (SUs) formed in early stage
of plant growth, VIII-X; Roots of 8th to 10th
SUs formed in middle stage, XI-XIII; Roots
of 11th to 13th SUs formed in late stage. C;
No fertilizer application, I; Chemical fertil-
izer application, R; Rice straw compost ap-
plication, CM: Castor meal application.
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Fig. 12. Composition of roots belonging to
different root types and growih direction.
Samples per hill of paddy field experiment
in Thailand. a; Root types, numbers on each
column indicate the percentage of stunted
roots, b; Growth directions from soil surface,
Pl; Panicle initiation stage, HV; Ripening
stage. F+R indicates duplicate application
of F and R.
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Fig. 13, Composition of root types on the main stems of paddy field experiment in Japan. a; Composition
of elongated and stunted roots, b; Composition of type A, B and C roots, IX-VIE Roots of 9th to Tth
SUs from uppermost root bearing SU, VI-IV: Roots of 6th to 4th SUs, I~k Roots of 3rd and 2nd SUs,
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Table 4. Effect of FYM application on radish production (Nov. 11, 1987)

“SOBUTORI" “QOFUKURO"

@ @ @ @® @ )
Total (g/ind} 1120 1770 1685 1612 1528 1673
Top (g/ind) 549 564 561 1112 833 1011
Root {g/ind) 571 1206 1124 500 697 662
Root length (cm) 24.7 40,2 38.0 24.1 294 299
Root above ground (cm) 7.2 165 15.1
Strength for pull-out (kg) 10.6 17.8 18.3
Abnormal root (26} 45 0 5 65 45 30

Treatment (Ox FYM mass application
(3 FYM ordinary application
(3 Chemical fertilizer

Table 5. Effect of FYM application on potato production (June 22, 1988)

a. Potato production

Top Potatoes Potatoes Potatoes top
(g FW/ind) {pieces/ind) {g/ind) (dry wit.)
i FYM mass 2248 8.2 687.5 253
I FYM ordinary 165.2 88 603.3 389
m CF 190.6 6.1 614.2 261
b. Potato quality
Class 3L 2L I M 5 28
Dry weight ratio (%) 1 17.5 16.7 17.0 17.3 16,5 156
I 18.8 17.8 19.3 19.8 196 18.0
m 184 17.7 175 17.2 17.9 17.9
Starch content (93) I 1.7 11.0 11.2 11.5 10.8 9.8
I 13.0 12.0 135 14.0 138 12.3
n 126 119 11.8 115 12.2 12.2
Class: 3/ > 260g M 110-60g
21 260-1T0 g S 60-40g
{170-110 g 25 40-20g

(ka/40 individuals}

18

Fig. 14. Production of potatoes.
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