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Effect of Municipal Waste Charcoal on Several Crops and Soil

Hirokazu Yawuastita, Koichiro Taira, Isao Takenaka and Natsu Fujira

Summary

Municipal waste charcoal was applied to several types of crops. The subsequent effects on crop growth and heavy

metals were studied.

1) Growth—inhibitory effects were not observed in any crop. Especially, yields of spinach and komatsuna were increased

by municipal waste charcoal application.

2) The soil bulk density was decreased by the municipal waste charcoal application.

3) Heavy metals in the edible portions of the crops were not increased by the municipal waste charcoal application.

4) Total zinc concentration in the soil was increased by the municipal waste charcoal application, but the chemical form
of zinc in the soil changed, perhaps because of increased soil pH.
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Table 1. Some properties of the municipal waste charcoal

HB SHE | HE SHHE
HE Megm™  0.65 | T-Cu  (mgkg™ 208
pH 8.82 | T-In (mgkg™ 403

EC (mSm™") 70.0 | T-As  (mgkg™) 1.07
T-Ca  (gkg™ 19.9 [ T7-Cd (mgkg™  0.00
Ex-Ca0 (mgkg™) 432
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Table 2. Outline of the cultivated crops
YedIR et i B (B £88 WHEFAAR

1 [E4 S BEAER 2003.4.8 2003. 5.~ 7.
2 RHLLYS BpsLS 20044283 2004. 6. 8
3 awyt E-3 S 2004. 7.5 2004. 7.27
4 2al®y  KRYSDENE 2004930 2004.11.15
5 HAX HF 249N 2005.7. 6 2005.11. 2
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Table 3. Infiuence of municipal waste charcoal application on growth and yield of the cultivated crops

) ERDks YavXy X
AIBE B iRE #X IRE 5y U g EER  FRRE

m) g/ Cem)  (g/md (em)  (ke/m) (cm) (e/m")

P 55 3 58 7 25 3 36 860
(100) (100) (100) (100) (100) (100) (100) (100)

. 23 4 29 3 25 3 35 835
Skg/m' R a1 (133) (103) (114) (99) 97n (986) (97

\ 23 4 a0 3 25 3 36 808

6 kg/m* X am (130) (108) 114) (99) (102) aomn (94)

o kg/ 24 4 28 3 25 3 a7 895
gm (122) (143) (100) @ (100) (99) (103) (104)

gmE 2 3 29 3 25 3 35 880
(107) (119) (103) (121) (100) (104) (98) (102)
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Table 4. Influence of municipal waste charcoal application on some properties of the soil —’; 30
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oH 6 RmE«  EEE OO0 oH B¢ AmEx  GRE OO0 g
) ke ke = 10
(mSm™) ®) (Mgm™) %) (msm™) ) (Mgm™) ®)
HERE 6.29 56.5 64.9 1.07 8.2 6.6 27 58.4 115 114 O\ W A B RTAA.........
Skg/m'E 7.02 535 66.6 1.06 7.9 697 28 59.8 112 13
kg/m’ K 747 77 66.4 1.05 87 7.29 35 59.7 112 123
Okg/mX 7.64 1555 66.6 1.01 6.2 767 42 60.2 11 125 BIEWRRRE keg/md
12kg/m* & 8.24 146 69 0.98 1 8.1 59 63.9 1.06 156 40
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Table 5. Concentratlon of some heavy metals in edible parts of plants 10
Fh (mgkg!) _ ROLLYTY (mekg ™) aTYS (mgke’) 2avFy (mekg) FAX (meke ) 00 A
Cu Zn Cd Cu Zn Cd As Cu Zn Cd As Cu Zn Cd As Cu Zn GCd As . 0 3 5 9 12
*MEE 063 227 001 082 1060 0.3 051 052 850 002 002 188 1704 007 006 116 565 002 ND.
3kg/m’E 060 190 001 068 1000 009 041 049 782 002 002 184 1436 005 008 103 507 001 ND. BALIEA R (ke/mD
6kg/m?X 0.53 1.90 001 066 812 008 055 056 7.91 002 002 186 1500 006 007 107 484 002 ND. 120
9kg/m’E 057 180 001 070 7.2 005 046 051 680 002 00t 185 1320 004 008 113 430 001 ND. ~ 100 f
12kg/m’BX 053 1.83 001 081 781 005 038 057 632 002 002 180 1268 005 007 113 483 001 ND. 'w gy |
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Table 6. Distribution of Zn in soil chemical fractions 0 = o
Zn (mgkg ) 0 3 6 9 12
gy BRAIEE RUAVEMEDREL HHVESE  HEREE B g3 AL S (ke/m)
SRR 097 5 447 6.86 292 31.7 782 -
Bkg/m’ K 0.34 5.91 5.19 6.38 3338 279 79.5 = 1@11%3}”[51&0??,?' SRHLIERD
2 i
6kg/m2E§ 001 629 6.28 6.86 7 34 805 Fig.1. Influence of municipal waste charcoal
Okg/m" ND. 13 8.54 8.08 306 319 86.4 application on heavy metals in the soil
12kg/m’ X N.D. 9.14 9.68 8.34 314 328 91.3 BYSTREEREETRL, TOR, SRS T
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