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Effects of swine manure biochar on soil fertility and cabbage( Brassica chinensis ) growth

SUN Xue, LIU Qi—qi, GUO Hu, FU Xiang—feng, ZHANG Tian-shu, LI Lian—qing’, PAN Gen—xing

(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China )

Abstract ; Reusing animal manure not only reduces environmental pollution caused by livestock and pouliry industries, but also promotes a—
gricultural sustainable development. Pyrolyzing manure has been proved to be an effective way to recycle animal waste. However, there is lit—
tle information available about the effects of manure biochar on vegetable growth and soil fertility. A pot experiment was designed to examine
soil fertility and cabbage growth following applications of swine manure biochar at 0.5%, 1% and 2% and swine manure at 1%, 2% and 4%,
with chemical fertilizer as control. Compared with swine manure, biochar contained higher ash, organic carbon, total phosphorus, total potas—
sium and available potassium, but lower total nitrogen, available nitrogen and available phosphorus. Soil organic matter, soil TN, available P
and K increased significantly in both swine manure biochar and swine manure treatments, with higher values in swine manure than in its
biochar, as compared with the control. Relative to the swine manure treatments, biochar applications increased the yield of Chinese cabbage
by 26.50% ~49.98% , N partial factor productivity by 119.32% ~162.81%, leaf area by 20.84% ~21.58%, soluble protein by 33.11% ~
42.93%, and vitamin C by 15.16%~46.06%, but decreased plant nitrate content by 17.80%~22.08%. Therefore, pyrolysis of manure may be
a promising and effective way to reduce animal waste pollution and recycle waste.

Keywords: swine manure biochar; swine manure; soil fertility; cabbage; yield; quality
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Table 2 Effects of swine manure and its biochar on

soil nutrient content

e LT fl)M/ 2R Tll\l/ PR /}IP/ A f}IK/
g-kg g-kg mg-kg mg-kg
CK 7.67+0.15g  0.61+0.03e  3.00+£0.38f  133.99:+4.52d
0.5%PMB  10.50£0.53f 0.63+0.01de 10.07+0.33e 139.63+4.43d
1%PM  12.20£0.86e 0.71£0.03c 11.52+0.41e 150.68+6.15¢
1%PMB  13.64£0.77d 0.66£0.01d 18.24+1.68d 152.91+6.24c
29%PM  15.9520.25¢ 0.84:0.03b 22.97+1.61c 185.58+4.58h
29%PMB  2021x047b 0.73x0.04c 46.97+1.89b 190.50+10.86b
4%PM  29.01£091a 1.06:0.03a 55.00+3.28a 219.77+6.31a

TE: R PR AP AR 22 , RIS 5 A F)/NS iR b
HRA) 22 5 K- (P<0.05) . Rl

R BERMBEEBENFTISE

Table 1 Content of nutrients in swine manure and its biochar

e g Ao/ Koy WEREMBET &R TN &RETP 2BTK B AN/ R AP/ B AK/
] P g-kg Ash/% m’g! gkg! g-kg g-kg mg-kg! mg-kg! g-kg!
b 9.35 425.18 43.50 194.04 17.19 20.58 15.92 133.00 166.40 10.18
WIWIE 885 374.62 18.25 38.40 20.78 11.46 8.35 34412 264.94 7.10
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Figure 1 Effects of swine manure and its biochar on cabbage yield
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Figure 2 Effects of swine manure and its biochar on partial factor

productivity of nitrogen
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Table 3 Uptake of nutrients by Chinese cabbage in swine manure

and its biochar treatments

EEWCE TN/ 2Bk TP/ 28 ilics: TK/

i mg+ pot™ mg - pot” mg+ pot™
CK 26.32+1.59d 3.270.22¢ 9.64+1.60f
0.5%PMB 130.62£12.05c  26.39+130d  38.65x2.54de
19%PM 119.431591c  25.78+¢4.13d  32.35+7.36¢
19%PMB 152.28+535h  43.93+6.48ab  50.09+4.13hec
29%PM 119.86£1347c  3521x4.66c  42.002.83cd
29%PMB 1718421155 49.328.76a  62.6329.97a
49%PM 129.17+1.99¢  40.16+147bc  57.30+4.91ab
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Table 4 Effects of swine manure and its biochar on plant agronomic properties of Chinese cabbage

AbBH B fi/em AT A em?« pot™ b 13T Hi/g - pot”! R F H /g pot™ IS 14
CK 10.09+0.67¢ 139.11£16.51e 0.54+0.02d 0.03+0.01d 0.94£0.01a
0.5%PMB 18.05+0.67a 659.56+55.81be 2.67+0.27b 0.14£0.01a 0.95+0.00a
1%PM 15.79+1.20b 545.82+83.80d 2.02+0.15¢ 0.08+0.02¢ 0.96+0.01a
19%PMB 17.98+0.48a 743.85+78.37ab 3.02+0.12a 0.13+£0.03a 0.96+0.01a
2%PM 15.83+0.88b 583.36+18.67cd 2.10+0.15¢ 0.09+0.01¢ 0.96+0.00a
2%PMB 17.81+0.58a 765.60+86.64a 3.25+0.15a 0.11+0.01ab 0.96+0.00a
4%PM 17.21+0.71a 630.46+50.66cd 2.27+0.09¢ 0.11+0.01bc 0.96+0.00a

BB T 2.67~3.67 7541 1.67~2.67 £i%,0.5%F11 1%/t
RS LS LN & B N e R VA R A
REFR R R T 75.00%F1 44.44%
2.3.4 XF/INFLR b JBT A 52

AR AR XS /N 13 A SR PR I SE I N2 5 i .
5 CK FVE 2 B AL BRAH Eb , Jite P AH D 5 119 56 28 e ]
el /NPT SR P A 1 0 o S T, 3 n W R 43
7 57.58%~88.87%F1 33.11%~42.93% , Ti§& 3¢ B HEAL
TE 4% ()it FHKSE T 28 TR IR A 38, 3 i ik
41.65% . Jiti AR A ZE 0 7T 8 25 8 i /N 324 C
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Table 5 Effects of swine manure and its biochar on quality of
Chinese cabbage
AR AT 4t C/
g kg g kg mg-100g™
CK 5.21£0.35d  1.44+0.16bc 40.53+3.16b 147.19+2.80ab
0.5%PMB 8.12+0.55ab  1.88+0.30a  61.17£9.94a 115.65+11.00c
1%PM  6.10+1.55¢cd  1.65+0.14ab  49.15+8.42b 140.70+17.70b

fiHARER/

b3 ng-ke

1%PMB ~ 8.79+1.87ab  1.73+0.23ab  69.44+7.81a 131.08+6.13bc
2%PM  6.15£0.68cd  1.60+0.25ab  60.3+4.88a  165.90+2.56a
2%PMB  9.84+1.37a  1.67+0.14ab 64.12+9.41a 116.77+19.04c

49%PM  7.38+0.85bc  1.19+0.24c¢  43.90+5.68b 149.86+13.12ab
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