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Table 1. Analytical results of standard reference materials!

BCR144 NBS1645 NIES2
Heavy (Sewage sludge) (River sediment) (River sediment)
Metal Certified  Results Certified Results Certified Results
As - - (66)% 60£3 12+2 10+2
Cd 48+0.97 52+0.20 10.2+1.5 8.0%2.1 0.82+0.06 0.60£0.10
Cr - - 1.96+0.28% 2.45+0.35% 75%5 605
Cu 713+26 707%22 109 +19 90+10 210+ 12 160+ 6
Hg 1.49+0.22 1.38+£0.20 1.1£0.5 1.1+0.6 1.3 1.0+0.1
Ni 942+22  966+30 - - 40+3 311
Pb 495+19 422+£10 714 730 105+6 104+2
Zn 3143+103 3180+115 0.172%0.017% 0.15£0.02% 343117 341+20
U Concentration unit is mg/kg.
2) Uncertified.
£ HRIEHTESBERZRERNE
Table 2. Detection limits of heavy metals in organic fertilizer!)
As Cd Cr Cu Hg Ni Pb Zn
0.05 0.05 0.10 0.05 0.02 0.05 0.10 0.05

) mg/kg on fresh weight basis.
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Table 3. Levels of heavy metals in humic acid fertilizers’?

As Cd Cr Cu Hg Ni Pb Zn
Mean 2.60 1.99 32.7 10.6 0.02 31.9 11.0 67.7
0.05 0.05 ND? 0.05 ND 0.40 ND ND
Range | | | | | i | |
22.7 7.80 404 43.9 0.14 478 29.1 551
) mg/kg on fresh weight basis.
2) ND= Not Detectable.
=00 FRERHTESBEEME
Table 4. Levels of heavy metals in organic fertilizer”
As Cd Cr Cu Hg Ni Pb Zn
Mean 1.46 1.59 313 65.5 0.02 9.44 13.4 241
ND? ND ND 1.75 ND ND 0.41 13.1
Range 1 | | | | ﬁ | i
21.2 31.0 9010 901 0.23 115 153 3730
Maximum
Allowable
Limits of 50 5 150 150 2 25 150 500
Municipal
refuse
compost
% of sample
that over
the 0 1.9 16 0.8 0 6.9 1 8.8
Maximum
Allowable
Limits

D mg/kg on fresh wcighi basis.
2) ND= Not Detectable.



EHEESBEREAHEDRE 205

ER i K] 75 42 A0 ) i 7 3+ 1 & B T eI I S S
Table 5. Increasing rates of heavy metals in soil after organic fertilizer application”

As Cd Cr Cu Hg Ni Pb Zn
Mean
increasing 0.04 0.04 7.51  1.57 0.0005 023 0.32 5.78
rate?) :
Maximum
increasing 0.51 0.74 216 21.6  0.0006 276 3.67 89.5
rate?

D) Increasing rate is mg/kg/year, calculated from:

The level of heavy metal in organic fertilizer X Application rate (60,000 kg/hectare/year)

Weight of soil (2,500,000 kg/hectare)

2) Calculated from the mean level in Table 4.
3) Calculated from the maximum level in Table 4.

£ BENETEELTESBIRNE

Table 6. Levels of heavy metals in soil of Taiwan(®

Surface soil Subsoil Mean
(1-15 cm depth) (15-30 cm)

As 3.95 4.58 4.27
Cd 0.71 0.66 0.69
Cr 14.2 14.1 14.2
Cu 18.2 17.9 18.1
Hg 0.13 0.13 0.13
Ni 19.0 18.5 18.8
Pb 233 22.6 23.0
Zn 92.3 90.8 91.6

Note: Sample number is 1,374, Cd, Cr, Cu, Ni, Pb, Zn were extracted by Aqua regia, As

and Hg were total content, level unit is mg/kg on dry weight basis.

#t - THBHEYTRRESELESREE

Table 7. Phytotoxical levels of heavy metals in soil(!D

As Cd Cr Cu Hg Ni Pb

Zn

15-50 3-8 75-100 60-125 0.3-5 100 100- 400

250-400

Note: Level unit is mg/kg on dry weight basis.
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Table 8. Evaluation rate (year) of phytotoxic to crop by heavy metal after organic fertilizcy
application to soil?

As Cd Cr Cu Hg Ni Pb Zn
Rate1?) 268 57.8 8.10 26.7 340 353 241 27.4
Rate23) 21 3.12 0.28 1.94 28.3 29.4 21 1.77

) Evaluation rate=

The maximum phytotoxical level of heavy metal (see Table 7)-The level of heavy metal in soil (see Tablc _,

The increasing rate of heavy metal in soil after organic fertilizer application

2) Calculated by mean increasing rate in Table 5.
3) Calculated by maximum increasing rate in Table 5.
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ABSTRACT

Lin, H. T., Lai, C. H., and Li, G. C. 1994. The investigation of heavy
metals in organic fertilizer and the evaluation of their effect to crops.
Plant Prot. Bull. 36:201-207. (Taiwan Agricultural Chemicals and Toxic
Substances Research Institute. Wufeng, Taichung, Taiwan, R. O. C.)

The levels of eight heavy metals in 121 organic fertilizers (including 19
humic acids and 102 mixed organic fertilizers) were analyzed. The result shows
the levels of Cr, Cu and Zn are generally higher than As, Cd, Hg, Ni and Pb. The
increasing rates of heavy metal contents in soil per year due to mixed organic
fertilizer application were calculated. Those for As, Cd, Cr, Cu, Hg, Ni, Pb and
Zn are: 0.04, 0.04, 7.51, 1.57, 0.005, 0.23, 0.32 and 5.78 mg/kg per year, respec-
tively. The period of multiple organic fertilizer application to accumulate heavy
metal that reach the phytotoxical level to plant is also evaluated. The periods of
As, Cd, Cr, Cu, Hg, Ni, Pb and Zn are: 268, 57.8, 8.10, 26.7, 340, 353, 241 and
27.4 years, respectively.

(Key words: organic fertilizer, heavy metal, arsenic, cadmium, chronium,
copper, mercury, nickel, lead, zinc, phytotoxicity)
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