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Effects of Sewage Sludge Application on Soil and Physiological Property of Triticum Aestivum
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Abstract: The application of sewage sludge on agricultural soils is a promising disposal and utilizable method and this has been shown to im—
prove soil properties and increase plant productivity. This paper took the sewage sludge in wastewater treatment plant of Anning District in
Lanzhou as research subject and studied the effects of land utilization on pH value, the heavy metal content in soil, chlorophyll and proline
content in Triticum aestivum leaves by using pot scale experiments. The results showed that pH value in the soil declined significantly with
the increase of the sewage sludge application. The content of Pb, Cu, Zn in the soil was far below the national standard of environmental quali—
ty standards for soils for Grade Il (GB 1518—1995). The amount of total chlorophyll in these three kinds of Triticum aestivum increased with
the increase of sewage sludge application, rose to the maximum as the ratio of sludge in the mixed soil of dry weight becomes 15%, and de—
creased with a further increase of sewage sludge. Compared with the control, the a/b value in chlorophyll showed little change, whereas the
content of proline in Triticum aestivum leaves showed significant increase after the application of sewage sludge. While the content of proline
in Triticum aestivum increased with the increase of sewage sludge in low land application of sewage sludge(the ratio of sludge in the mixed
soil of dry weight was 5%, 10% and 15% ), there was no significant increase in the content in high land application of sewage sludge(the ratio
of sludge in the mixed soil of dry weight was 25% and 35% ). The physiological metabolism of Triticum aestivum showed abnormality as the
stress of pollutants from sludge was beyond the tolerance of Triticum aestivum. The content of Pb, Cu, Zn in the soil had significantly positive
correlation with the content of proline in the three kinds of Triticum aestivum leaves, whereas pH value in the soil was negatively correlated

with the content of chlorophyll and proline. The study took the effects of sewage sludge application on physiological property of Triticum aes—
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tivum into consideration, and concluded that the ratio of sludge in the mixed soil of dry weight should be lower than 15%.

Keywords: sludge; application in the soil; Triticum aestivum; physiological property; heavy metal
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Table 1 Contents of nutrients and heavy metals in sewage sludge and soil

HEB/mg kg
HH HHLR/% LR% 2% pH 858
Cu Zn Pb
5 28.6+1.65 13120.17 1.54£0.09 6.82:034 354.11229.12  420.65:32.02  157.84:24.76
% 2.03:0.18 0.16£0.02 0.15:0.04 8.09:0.21 18.21£1.22 55.80+1.21 3224091
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Figure 1 Effect of sewage sludge application on pH value in the soil
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Figure 2 Effect of sewage sludge application on the concentration of heavy metals in the soil
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Table 3 Effect of sewage sludge application on content of proline in
Triticum aestivum leaves(pg-g™* FW)

THEAS B 235
50.20+6.40dB 54.92+6.67cB
244.86+27.01cA  152.41+20.04bB
334.21+70.14b  265.53+24.79a
353.74+34.99aB  298.40+9.70aC
405.50+46.51aB  306.05+19.55aC
378.32+42.57aB  295.31+5.76aB
120.76%*** 28.62%**
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392.48:52.94b 436
518.95£29.60aA 53.99%+*
573.80+£32.25aA 45.97%%*
587.63£70.90aA 29.72%**

72.27%%%
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Table 2 Effect of sewage sludge application on chlorophyll content in Triticum aestivum leaves(mg- g™ FW)

o MR B M4 ab
THE4T e 23 5 KR 155 FiE THAS B 23 5 KR 155 FiE
CK 2.21+0.24¢ 2.52+0.12d 2.20+0.22¢ 2.59 13.60+0.25 13.67+2.88a 12.74+0.04 0.29
S1 2.69+0.15bAB  2.97+0.12cA  2.54+0.21bB 5.25% 15.11+5.51 11.80+0.99a 12.72+2.31 0.72
S2 2.65+0.23bB  3.44+027bA  2.62+0.07bB 15.06%* 13.56+0.28A  12.71+0.23aB  12.92+0.37B 6.63*
S3 3.42+0.15aB  3.88+0.19aA  3.38+0.17aB 8.11* 13.32+2.82 12.13£2.00a 11.16+1.84 0.69
S4 3.06£0.23aB  3.72+0.15abA  3.33+0.05aB 12.97** 13.00+£0.15 12.15£0.87a 11.34+2.24 1.07
S5 2.04+0.22cB  3.50£0.20bA  3.26+0.18aA 55.22%%* 13.98+0.24 19.40+5.76b 12.69+0.24 3.43
Fi& 19.32%%* 22.99%%* 31.26%** 0.25 3.19% 0.8

I RP R E A RS, RSP AR NG FR20R 2 57+ B (Duncan I35, P=0.05), AI— T ARIXE FRFREFBE, *

& P<0.05 KI5+ 37 P<0.01 /K #++ f{3& P<0.001 /K, FIH.
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Table 4 The correlation index between pH value, content of heavy
metals in the soil and content of chlorophyll, proline in

Triticum aestivum leaves

NEFY AEEER HRTRERAR pH{H
Cu Zn Pb
THEAIS HEERLSE -0134  0.030 0.255 -0.086
JHEBRSE  0.790%** 0.806%** 0.953*** —(.833%**
P& 23 5 MEEESE 0632+ 0.705%% 0.869%** -0.640%*
JHEIRE R 0.759%%% 0.760%** 0.875%** —(0.817%*+*
KR 155 HERLBEE 0.731%%* 0.836%++ 0.879%* —0.751%**

JHEBR SR 0.858%#x (.883%%* (.957+** —(.887+*+*
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