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Dredged Soil and Growth of Pennisetum Hydridum

Feng Weixun', Xie Shanyan', Su Licheng', Peng Weixin', Su Sining', Zeng Qingjun®, Zeng Shucai'
(1.College of Forestry and Landscape Architecture s South China Agricultural University , Guangzhou , Guangdong
510642, China; 2.CCCC Fourth Aviation Engineering Research Institute Co., Ltd., Guangzhou , Guangdong 510230, China)

Abstract: [ Objective | The improvement effects of chicken manure and slag addition on dredged soil were
investigated in order to provide a theoretical basis for resource utilization of dredged lake soil. [ Methods] A
pot experiment was conducted with dredged soil as the test soil and Pennisetum hydridum as the planted
species. Four treatments were established: control (CK, no additions of chicken manure and slag), addition
of 5% chicken manure (T;), 5% chicken manure + 5% slag (T,), and 5% chicken manure + 10% slag
(T;). The effects of the different treatments on the physicochemical properties of the dredged soil, and on
the growth and nutrient uptake of Pennisetum hydridum were analyzed. [ Results] All three treatments
significantly improved the physicochemical properties of the dredged soil compared with CK. T; had significantly
lower bulk density and higher total porosity and capillary water holding capacity than the other treatments.
Soil organic matter, total nitrogen, total phosphorus, total potassium, alkaline hydrolysis nitrogen, available
phosphorus, and available potassium content were all at the highest levels with T;. The chicken manure and
slag additions significantly increased the growth and nutrient accumulation of Pennisetum hydridum , with
the T; treatment showing significantly greater plant height, biomass, and accumulation of nitrogen,

phosphorus, and potassium in aboveground and belowground plant tissues than observed for the other
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treatments. The results of the comprehensive evaluation by principal component analysis showed that the

capacity of the three treatments to improve dredged soil followed the order of T;>>T,>T,. [ Conclusion ] The

addition of chicken manure or chicken manure + slag significantly improved the physicochemical properties

of the dredged soil and promoted the growth and nutrient accumulation of Pennisetum hydridum , and the T,

treatment had the greatest capacity to improve dredged soil.

Keywords: dredged soil; soil improvement; chicken manure; furnace slag; Pennisetum hydridum
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Table 1 Basic properties of experimental materials
o) @E/_ \E\E‘L BERKE/ pH HHLET/ 25/ LT/ L
(gecm ) BRI/ % (g+kg ") (gekg ') (g+kg') (gekg') (g+kg"
B+ 1.34 49.44 294.31 7.94 4,51 0.49 0.68 18.52
X 2 0.50 81.30 1074.23 7.44 405.60 22.80 18.30 22.50
o 0.57 78.42 797.88 10.58 12.80 0.53 1.00 20.75
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Table 2 Background value of heavy metals in lake dredged soil

t b T RS
pH A 7.94 >7.5
il (Cuw/(mg +» kg™ ") 20.22 <100
£ (Zn)/(mg » kg™") 48.57 <300
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#(CD/(mg » kg™ ") 0.17 <0.6
H(ND/(mg * kg™ ") 24.21 <190
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Table 3 Effect of different treatments on the

physical properties of the soil

4 %TE/_ :E'\?L BERAKE/
(gecm ) B2 RE/ % (gekg ")
CK 1.3440.03° 49.44=+1.05¢ 294.3145.37¢
T, 1.26£0.06" 52.6042.08° 355.99+£18.66¢
T, 1.1640.04¢ 56.4141.46" 425.33+£21.76"
T; 1.04£0.02¢ 60.7140.57¢ 471.52+£10.25*
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Table 4 Effect of different treatments on soil chemical properties

22 At ¥
a2 CK T, T, T,
pH 8 7.94+0.04° 7.66+0.06" 7.72+0.11° 7.7740.09"
BFHLE/ (g kg™ ) 4.514-0.38° 11.2241.25" 12.0840.63% 13.46+0.69°
2% /(g kg ) 0.494+0.02¢ 0.6340.04¢ 0.84=+0.06" 1.03+0.05°
/(g kg™ 0.68£0.06° 1.11+0.07" 1.154+0.04" 1.2540.02"
24/ (g e kg™ 18.5240.47¢ 20.0641.04" 21.2340.61° 22.7040.65°
Bl A/ (mg + kg™ 1) 34.07+£2.03¢ 55.3143.09° 63.55+3.80" 86.7145.59°
R/ (mg « kg D) 10.64+1.14¢ 17.06+0.84¢ 19.77+1.22° 24.66+1.24°
A/ (mg » kg™ ") 89.0943.52¢ 103.79+6.21¢ 123.54+6.95" 177.69+9.56°
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Table 5 Effect of different treatments on plant height and

biomass of Pennisetum hydridum

E i 24 B/
CK 116.5045.07¢ 28.68+1.26% 14.674+1.10° 43.35+2.04¢
T, 138.75£8.62" 54.394+1.90¢  36.63+£2.75" 91.01£3.31¢
T, 143.7542.99" 63.6943.83" 39.7442.75" 103.43+3.59"
T; 158.50£3.11" 89.80£4.69" 48.65+2.12* 138.45+6.33"
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Fig.1 Variation of Pennisetum hydridum plant height with
planting time for different treatments
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Table 6 Height growth rate of Pennisetum hydridum in
different treatments at different times

I i) / AN 3R S A R i A K 2/ (em e d )

d CK T, T, T,
0—7  1.74£0.23*  1.83£0.32°  1.89£0.27°  1.7140.34°
7—21  1.99+0.11" 2.76+0.19* 2.82+0.38*  2.66+0.19"
21—35 2.60£0.22" 3.26+0.32°  3.68+£0.24*  3.82+0.26*
35—49 0.84+0.29° 1.13+0.28"  0.55+0.15*  0.9140.21°
49—63  0.3940.25°  0.4640.19°  0.34%0.25°  0.5974-0.15°
63—77 0.16+0.04° 0.13£0.04° 0.39+0.14>  0.73+0.25°
7791 0.04£0.04°  0.05£0.04° 0.16£0.09"  0.30£0.04°
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Fig.2 Effect of different treatments on the N, P and K contents of the root and shoot of Pennisetum hydridum
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Fig.4 Scree plot of principal components on

dredged soil improvement effect
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Table 7 Comprehensive score of principal component analysis
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Fig.5 Results of principal component analysis for

the comprehensive evaluation of dredged soil

improvement effect
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