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Effects of Continuous Applications of Digested Pig Biogas Slurry on Brassica napus Yields and Rapeseed Quality

ZHANG Lin—wei, WU Jun", YANG Gang, ZHANG Yi-han, FENG Dan-ni, WANG Min-ru

(College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Applying biogass slurry, rich in nutrients, could promote crop growth and yields. However, there is little information available

about its long—term effects on plants. A three—year experiment was designed to evaluate the effects of biogas slurry applications on yields

and quality of rape ( Brassica napus ) at Guyi Town, Qionglai City, Sichuan Province. The results indicated that over years the rape

yields decreased in the treatments with chemical fertilizer, but significantly increased with biogas slurry applications. The highest yields can
be obtained in the treatments with biogas slurry rates of 101 250~132 500 kg -hm™, which was applied 37% for the base fertilizer, 47% for
seed bed, and 16% for bolting stage. The rape yields were 157.54%, 365.50%, 254.10% higher in biogas slurry than in CK(only water ap—
plication ) treatments and 38.26%, 55.50%, 155.57% higher than in chemical fertilizer in 2010, 2011, and 2012, respectively. The contents

of protein, oil, oleic acid, erucic acid and ghccesino of the rapeseeds were at the best levels in biogas slurry treatments. The content of oil in
the rapeseeds was higher than the national level I standard, while the content of erucic acid was less than<1%, meeting the international
standard. Also, the applications of biogas slurry maintained the contents of mineral elements, such as Fe, Mn, Cu, Zn, Ca, and Mg, at a high—
er level than other treatments.
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Table 1 Basic properties of biogas slurry applied in each year

fehr 2010 4F 2011 4F 2012 4F
pH 7.026 7.064 7.127
TN/mg- L™ 903.4 10632 876.23
NH;-N/mg-L" 652.4 7172 634.7
TP/mg-L" 87.23 146.9 108.4
TK/mg- L™ 394.3 429.1 3785
NO;-N/mg-L"! 7.000 6.464 7.152
Na/mg- L 245.9 275.78 237.34
Ca/mg- L 1685.1 2 063.52 1 467.39
Mg/mg- L 369.9 447.29 387.9
Fe/mg-1" 704.1 763.73 7213
Mn/mg- L 28.44 27.45 27.34
Cu/mg-1." 55.33 49.77 48.73
Zn/mg-L" 5.263 7.51 5.532
Cd/mg-1." 0.045 56 0.024 8 0.037 6
Cr/mg- L 1272 1.245 1.138
Pb/mg- L 0.475 4 0.896 8 0.554 9
Ni/mg- L 1.165 0.795 2 1.224
As/mg- L™ 4.993 9.29 7.84
Hg/mg L™ — — —
kgL 12.84 18.78 21.14
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Table 2 Physi—chemical properties and heavy metal

contents of experimental soil

S G EiEta s
pH 4812 Ph/mg-kg 43.25
g ke 2.108 Cd/mg-kg! 0.479 8
W fE A /mg - kg™ 173.4 Cr/mg-kg™ 38.52
M /mg - kg™ 57.32 As/mg-kg! 12.26
R /mg - kg 31.48 Hg/mg kg 0.180 2
HHLi/g kg 35.65 3 Znimg-kg™ 20.72
CEC/emol -kg™ 20.72 AR Fe/mg-kg™ 676.8
Ca/mg-kg™ 119.6 A% Mn/mg-kg™! 49.32
Mg/mg kg™ 150.2 AR Cu/mg-kg™! 14.74

%3 BNXBZEBREMERIKEEZ (kg-hm™)

Table 3 Amount of biogas slurry applied in treatment plots in three consecutive years(kg+hm™)

b P 3 4 5 6 7 9 10 11 12 FN% VNP0 FENEI %
2010 4F 22500 45000 67500 78750 90000 101250 112500 135000 157 500 180 000 23 51 26
20114 64000 81000 98000 108750 115500 124500 132500 149 500 166 500 183 500 37 47 16
20124 64000 81000 98000 110250 115500 124250 132500 149 500 166 500 183 500 31 32 37
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Figure 1 Average yields and dry weight per plant in experimental plots with different amounts of biogas slurry
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Figure 2 Contents of nutrients in rapeseeds in different

experimental treatments
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Table 4 Analysis of variance results of nutrients in rapeseeds
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Figure 3 Mineral contents of rapeseeds in each

experimental treatment
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