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Effect of Shajiang black soil amended by coal fly ash on ecological factors and residue of heavy metal in wheat field.
MA Xinming, W ANG Xiaochun, DING Jun, GAO Erming, Y ANG Qinghua ( Agronomy College of Henan Agriculiw
ral University, Zhengz hou 450002).- Chin. J. Appl. Ecdl ., 2001,12(4) : 610~ 614.

The effect of Shajiang black soil amended by coal fly ash on ecological factors in wheat field and residua of Cd Cr Pb
Hg and As were studied by pot experiment. The results showed t hat apply ing coal fly ash into Shajiang black soil could
decrease soil density , soil proportion and clay content, but increase soil porosity, filtration coefficient and soil tempera
ture . Moreover, it could promote water evaporating when soil moisture was high and keep soil w ater w hen lower than
10% . 1t also could facilitate activity of soil micro organism and promote soil nutrient transforming. With (6~ 18) x
104kg’ hm™ 2 coal fly ash applied in Shajiang black soil , the accumulated quantity of Cd, Cr, Pb, Hg and As in soil and
in wheat grain were lower than international standard index of pollution. Therefor, Shajiang black soil amended by

wal fly ash was safe and reliable within the above range.

Key words Coal fly ash, Shajiang black soil, Ecological factor, Residue, Soil amended.
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Table 1 Effect of Shajiang black soil amended by coal fly ash on soil physi
cal characters

Trear Bulk Soil Filtration Soil Capillary Non capil lary Clay
ment density  proportion  coefficient porosity proportion powsity content
(gan ¥ (avs D) (%) (%) (%)
Ty 1.20 2.158 0. 0825 44. 60 36.63 7.97 88.90
T 1.18 2.103 0. 1050 45.62 35.91 9.45 85.50
Ty 1.15 2.087 0.1378 45.63 36.15 9.48 83.27
T 1.15 2. 040 0. 1507 46.12 36. 10 9.71 83.09
2

Table 2 Regression equation and correl ation coefficient of the quantity of
coal fly ash used and soil physical characters

Soil character Regression equation Correlation
coefficient
Bulk density Y= 1. 268- 0. 0038X - 0.8985" "
Soil proportion Y= 2.238- 0. 0028X - 0.8978" "
Capillary porosity Y= 25. 982+ 0. 442X 0.8647" "
Clay content Y= 84.733- 0.7068X - 0.9306" "
Soil porosity Y= 45. 65+ 0. 1162X 0.7502"
Filtration coefficient Y= 0. 0146+ 0. 0033X 0.9468" *
Ry 5= 0. 666, Ry = 0. 798.
0.7C; 10cm 0~ 0.2°C; 15em 0.2
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Table 3 Effect of Shajiang black soil amended by coal fly ash on soil temperature( C)

T reat ment Pre over wintering Over wintering stage Turn green stage Elongation st age Filling and mature stage
Sem 10an  15¢m  20cm Sem  10cm  15¢m 20cm Sem  10cm  15em 20em Sem  10em  15an 20am Sem 10an 15an 20cm
To 11.4 1.9 11.8 124 3.8 4.3 4.0 5.0 8.5 10.0 8.0 8.9 1722 17.6 150 14.9 23.0 231 2222 213
T, 1.5 120 11.9 123 3.9 4.3 4.2 4.6 8.7 10.1 8.0 8.8 1723 17.8 147 150 229 232 220 213
T, 11.8 122 11.9 121 4.4 45 4.2 4.4 9.0 10.3 8.2 8.4 178 17.6 149 14.8 22.9 232 222 209
T3 11.8 12.2  12.0 12.3 4.5 4.4 4.6 4.6 8.7 9.8 8.1 8.8 179 17.6 147 14.3 23.1 23.4 21.6 21.3
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4
Table 4 Effect of Shajiang black soil amended by coal fly ash on soil water content( %)

Heading stage

Harvest stage

T reat ment Over wintering stage Turir green sage
0~ 10 20~ 20 20~ 30 0~ 10 20~ 20 20~ 30 0~ 10 20~ 20 20~ 30 0~ 10 20~ 20 20~ 30
Ty 13.4 15.9 17.2 16.2 18.5 18.9 15.6 14.5 13.7 9.1 9.6 10.2
T, 10.9 14. 4 15.1 2.3 16.3 17.4 15.4 16.1 15.3 9.1 10.2 10.9
T, 10.9 14.0 15.3 13.6 15.8 16. 4 15.6 14.0 13.9 10.3 11.3 11.0
T, 11.4 14. 4 15.7 15.2 17.0 16.9 13.7 13.4 13.5 9.6 10.2 10. 6
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Fig. 1 Effect of Shajing black soil amended by coal fly ash on the number of
soil bacteria, fungi and actinomyces. , ,Cd As
5 ) s N H g
5
Table 5 Effect of Shajiang black soil amended by coal fly ash on content of Cd, Cr, Ph Hg and As in soil
Cd Cr Pb Hg As
T reatment
Content Pollution Content Pollution Content Pollution Content Pollution Content Pollution
(Bg* kg™ ]) index (Bgekg™ ]) index (Mg kg~ l) index (Mg kg 1) index (mg* kg~ ]) index
(1073 (1073 (1073 (1073 (1073
Ty 0.02 2 0. 880 1. 760 1.872 1.872 0. 0024 0. 141 0. 127 1.27
T, 0.019 1.9 0. 888 1.776 1.852 1.852 0. 0026 0. 153 0. 045 0.45
T, 0.018 1.8 0. 890 1.780 1. 819 1. 819 0. 0032 0. 188 0. 046 0. 46
T, 0.017 1.7 0. 898 1.796 1.797 1.797 0. 0039 0.229 0. 038 0.38
Coal fly ash 0. 009 0.9 0.919 1. 838 0.243 0.243 0. 0049 0.288 0.091 0.91
Pollution index 10 500 1000 17 100
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Table 6 Effect of Shajiang black soil amended by coal fly ash on content of Cd, Cr, Ph Hg and As in wheat grain

T reatment

Cd

Cr

Pb Hg As

Content

Pollution
(Hge kg™ ') index(10™ 3

Content Pollution Content
(Mgr kg ') index(107%) (Mg kg™ ')

Pollution Content Pollution Content Pollution
index(10 %) (Mg kg ') index(107%) (mg*kg™ ") index(10™ 3

Pollution index

0.013
0.023
0.039
0. 041
0.4

0.0325

0. 0575

0.0975

0. 1025
1

0.07 0. 1394 0.037
0.083 0. 1653 0. 026
0.103 0. 2052 0. 027
0.123 0. 2450 0. 029
0.502 1 1.00

0.037 0. 0009 0. 045 0.0019 0. 0027

0. 026 0. 0004 0.02 0.002 0. 0029

0. 027 0. 0007 0.035 0. 003 0. 0043

0. 029 0. 0006 0.03 0. 004 0. 0057
1 0. 020 1 0.7 1
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