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Effects of Sewage Sludge Application on the Properties of Mudflat Saline Soil, the Growth and Heavy Metal
Accumulation of Sudangrass(Sorghum Sudanense( Piper ) Stapf)

XU Guang-hui, BAI Yan—chao, WANG Li, ZHAO hai—tao, SHAN Yu-hua, SHENG Hai—jun, FENG Ke"

(Yangzhou Technical Service Center for Agro—Environment Safety of Jiangsu Province/College of Environmental Science and Engineering,
Yangzhou University, Yangzhou 225127, China)

Abstract; The main obstacles of mudflat saline soil for agricultural use include high salt content and lack of organic matter. Sewage sludge
can be applied to rapidly elevate organic matter content of mudflat saline soil, and to accelerate soil maturation. However, considering that
sewage sludge may contain a certain amount of heavy metals, its safety in agricultural use is widely concerned. With sudangrass as material, a
pot experiment was carried out to investigate the effects of sewage sludge application in mudflat saline soil on soil properties, plant growth and
accumulation of heavy metals. The results showed that: application of sewage sludge decreased the soil pH, increased EC values and the total
salt content; and elevated the emergence rate plant height and fresh weight of sudangrass. Sewage sludge also improved the contents of total ni—
trogen, total phosphorus and chlorophyll content in sudangrass plants. However, sewage sludge had no significant effect on the total potassium
content of plants. The contents of Zn and Cd in the sudangrass tended to increase with the sewage sludge application rate, while Pb, Ni, Cu
contents remained very low and changed little. In this experiment, approximately 0.13%~13.44% of heavy metals in sewage sludge applied to
saline soil was transferred into the plant body of sudangrass. The content of Pb in the sewage sludge applied in this soil should be more con—
cerned than that of Cu in the sludge. General considerations, one—time application of dry sludge per 667 m? should be less than 8 tons.
Keywords: mudflat saline soil; sewage sludge; sudangrass
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Table 1 Basic properties of mudflat saline soil and sewage sludge used in this study

TEUR AR G Y filndE (GB 18918—2002, pH=6.5)
Control standard for pollutants in sludge from agricultural use

5 AL W5
Items Mudflat saline soil Sewage sludge
pH 8.30 6.32
53  EC/mS-cm™ 2.53 3.32
431%o 717 14.5
AL, 0M/g-kg™ 4.60 360.98
245, TN/g-kg™ 0.20 28.90
2%, TP/g kg™ 0.62 18.13
280 TK/g kg™ 5.02 241
WAEA,, AN/mg kg™ 0.00 1 836.57
B , AP/mg kg™ 2.76 1 558.66
TRV /mg - kg™ 0.89 14.05
KM /mg - kg™ 2227 14.50
J& Zn/mg-kg™ 50.31 1 078.87
J& Cr/mg-kg™ 28.99 690.54
J& Pb/mg-kg™ 11.80 58.80
J& Cd/mg-kg™ 0.48 4.39
J& Ni/mg-kg™ 23.05 80.53
J& Cu/mg kg™ 31.96 733.13

3000
1 000
1 000
20
200
1 500
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Figure 1 Effect of sewage sludge application on pH of mudflat

saline soil
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Figure 2 Effects of sewage sludge application on EC and total salt
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Table 2 Effects of sewage sludge application on the growth of sudangrass

1321 BRIl /% BkHi/em /g
Treatment Emergence time Seedling emergence Height Fresh weight
CK 3 76.0+£3.14ab 33.3+0.63¢ 3.5+0.29d
S1 3 69.5+6.50¢ 47.3+£1.03d 10.0+£0.71c
S2 3 71.7+2.60bc 54.3+3.14bc 10.5+0.65¢
S3 3 78.0+1.68a 59.0+2.73ab 13.3+0.85ab
S4 3 79.0£1.47a 62.3+2.28a 14.8+0.63a
S5 4 69.8+3.5¢ 56.2+1.30ab 13.0£0.41b
S6 4 45.0+1.15d 47.3+2.10cd 12.5+0.29b

E:FFIARFRFRR 2B (P<0.05), TR,

Note: Different letters following the figures in the same column indicate significant differences(P<0.05 ). The same below.

R3 GREAEXNFAEF2E . £8 £HEMHEZSENXN

Table 3 Effects of sewage sludge application on total nitrogen , phosphorus, potassium and chlorophyll content of sudangrass

Qb3 4 N/mg-g? 4 P/mg g™ £ K/mg-g?! M4 /mg g

Treatment TN TK Chlorophyll

CK 12.19+0.62¢ 1.70+0.10f 26.54+0.80a 1.70+0.05¢

S1 29.21+0.73b 2.69+0.17¢ 23.72+2.19a 2.39+0.15b

S2 29.42+0.46b 3.55+0.18d 23.45+1.27a 2.58+0.07b

S3 30.87+0.80ab 3.77+0.06cd 24.91+0.90a 2.87+0.08a

S4 32.97+1.25a 4.12+0.28bc 24.25+0.37a 2.89+0.04a

S5 30.59+0.70ab 4.57£0.13ab 22.86+0.67a 2.91+0.11a

S6 30.79+1.82ab 4.84+0.18a 22.42+0.05a 2.98+0.04a

x4 SREAENAAEFESCRRISENFN
Table 4 Effects of sewage sludge application on heavy metals content of sudangrass

Qb3 Treatment Zn/mg-kg™ Cd/mg-kg™ Pb/mg-kg™ Ni/mg-kg™ Cu/mg-kg™
CK 24.85+0.65¢ 0.40+0.01e 24.25+0.25a 7.10+0.20a 13.59+0.60a
S1 29.04+0.95d 0.43+0.02de 24.29+0.32a 7.12+£0.20a 13.84+0.40a
S2 30.45+0.60cd 0.48+0.00cd 24.91+0.78a 7.17+0.09a 14.73+0.45a
S3 31.91+0.67¢ 0.49+0.02¢ 24.70+0.44a 7.58+0.04a 14.52+0.51a
S4 33.13+0.64¢ 0.50+0.02¢ 25.19+1.16a 7.56+0.18a 13.53+0.29a
S5 38.17+1.24b 0.70+0.02b 24.31+0.67a 7.23+0.21a 13.94+0.27a
S6 41.24+1.77a 0.77+0.04a 25.88+1.40a 7.36+0.06a 14.89+0.03a
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Figure 3 Effects of sewage sludge application on the rate of heavy

metals transferred into the sudangrass body
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