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The Effects of Different Sewage Sludge Application on Rapeseed Growth and Quality Under High Fertilizer Input
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Abstract ; Sewage sludge contains organic matter, nitrogen, phosphorus and other plant nutrient elements. As a result, it may modify the soil
properties and improve plant growth. The objective of this study was to examine if different sewage sludge applications, each of which con—
stitutes high fertilizer input, affects rapeseed growth, vitamin C, nitrate, total nitrogen, total phosphorous and total potassium. Pot experi—
ments were conducted with five treatments, replicated 4 times. The treatments included control without fertilization (CK ), conventional
chemical fertilization (CF ), sewage sludge amount with phosphate equivalent to 70, 100, and 130% of conventional chemical fertilizer ap—
plication(SL1, SL.2, SL3, respectively ). Results indicated the substitution of chemical fertilizer with sewage sludge based on phosphorous
contents increased the yield by 10% to 55%, decreased the nitrate content in plant by 10% to 21% and moderately increased root biomass,
as compared with the conventional fertilization treatment. However, effects on rapeseed vitamin C, total nitrogen and potassium contents
were not obvious. The results obtained from this study indicated that sewage sludge improved the yield and quality of rapeseed.
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Table 1 Basis physical and chemical properties of soil tested

AHLEg ke R/ kg 2xM/g- kg A Wi mg kg™ MR /mg kg™ pH {i L5 /uS - em™
13.62 0.62 0.83 25.88 56.40 7.85 451
®2 XS ENFIRESREESE
Table 2 The nutrient and heavy metal contents of the sludge tested
HO% F5% W% 48/% pHE 5% /mS-em” Cr/mg-kg' Cu/mg-kg’ Zn/mg-kg”’ Ni/mg-kg” Ph/mg-kg’ As/mg-kg”
31.6 242 1.69 1.23 7.05 5.46 82.4 80.075 13 254.55 31.4 135.15 41.0
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Table 3 Potted fertilization treatment schemes
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Figure 1 The rape yields of different sludge treatments
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Figure 2 The root weight of rape of different sludge treatments
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Figure 3 The root—shoot ratio of rape of different sludge treatments
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Table 4 The vitamin C and nitrate content in rape of different sewage sludge treatments in harvest time

Jb3 WJFH Ve B fit/mg- 100 g FW

Lt CF 4255 (+) SRR (- )/%

HEREL & /mg - kg™ He CF $21 (+) sl F AR (- )/%

CK 92.00+0a 96.48
CF 46.83+9.10b —

SL1 34.90+0¢ -25.47
SL2 46.00+1.85b -1.76
SL3 46.00+1.85b -1.76

9.97+1.28¢ -99.39
1 638.76+320.63a —
1 301.63+49.61b -20.57
1 468.56+99.58ab -10.39

1 414.74£156.02ab -13.67
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Table 5 Effects of total N, total P and total K content in rape treated with different sludge treatments

Lt CF 3255 (+)sifEAR(=)/%  RH 5% L CF 42 (+) miRRAR (-)/%

AbE AREE% W CF R (2 EEER (/% L%
CK 1.78+0.25¢ -61.26 0.46+0.04a
CF 4.60+1.00a — 0.400.08a
SLI  4.0420.24ab -12.00 0.48+0.11a
SL2  3.730.99ab -18.83 0.440.07a
SL3 3.4420.68b -25.06 0.47+0.05a

14.76 3.08+0.17¢ -46.74
— 5.78+0.95a —
19.67 4.24+0.54bc -26.71
10.41 4.82+0.71ab -16.73
15.86 5.39+1.33ab -6.74
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