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Effects of Biochar Combined with Biogas Slurry on Soil Nutrients
in Leaching State
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Abstract; The leaching loss of soil nutrients along with water is serious in the process of agricultural
planting, it not only wastes fertilizer resources, but also causes eutrophication of surface water and further
threatens groundwater quality, and the phenomenon is more serious during the application of liquid bio-
organic fertilizer biogas slurry. Biochar has strong adsorption due to its special physical and chemical
properties, adding biochar to soil to reduce the loss of nutrient has become a research focus. However, its
leaching process and law still need to be further studied. To investigate the effects of soil nutrient
leaching after biogas slurry was applied under different conditions, the orthogonal design of three-factor
and three-level L, (3”) was adopted through indoor soil column simulation test. The effects of biochar
addition amount (2% , 5% and 10% ), leaching intensity (46 mL, 137 mL and 250 mL) and biogas
slurry addition amount( 100 mL., 200 mL and 300 mL) on soil nutrient leaching and vertical distribution of
soil nutrients after leaching were systematically studied. The results showed that soil nutrient leaching was
mainly concentrated in the early stage of leaching (leaching was mainly concentrated in the first five times
of leaching) , the leaching loss amount remained at a low level and gradually became stable at later stage.
The effects of various factors on the leaching loss of ammonia nitrogen, rapidly available phosphorus and
rapidly available potassium were successively the leaching strength,, amount of biochar added and amount
of biogas slurry applied, however, the effects on the loss amount of nitrate nitrogen leaching were
successively the amount of biochar, amount of biogas slurry and leaching intensity. Compared with the
control group, the nutrient leaching loss of biochar treatment was significantly reduced. The content of
various nutrients of the soil with depth of 0 ~20 cm added with biochar was significantly higher than that
of the soil with depth of 20 ~40 cm without biochar. The effects of various factors on the content of
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ammonia nitrogen, nitrate nitrogen and rapidly available potassium in soil were significantly different in

longitudinal depth, but there was no significant difference on the content of rapidly available phosphorus.

The experiment laid a theoretical foundation for the research on leaching effect of biochar addition and

biogas slurry application on soil nutrients, the research and application of biochar as a soil improvement

additive as well as the scientific and reasonable application of biogas slurry in the field production can be

accelerated.

Key words: biochar; biogas slurry; soil; nutrient; leaching
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FERelRiR e = AT, KT (R L) A
FRAbA O K27 T AR 7 B 75 M 95 H (45°45'28. 66N,
126°43'45. 54" ) , 2 FERAERIE ML X HEZ 0 ~
20 em, >RAE A ERIXT J5 i e, 5 B3k 1A HR W7 DL AR 2R %
M2 AL, i 2 mm A5 . R AR YRR
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(MbFR4) 5% LY RES NG + 137 mL PR SR B +
300 mL AR N (AL PR S5) 5% AW I +
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Tab.1 Levels and factors of orthogonal test

A R % T L ARG L
2 46 100
2 5 137 200
3 10 250 300
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g A, R R, A B N R
F7K 1000 mlL 2 30N, SR J5 it VA W, 2 )5 B
H TR AL SO ISR A W, BT IS WA R, 3o
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Fig.1 Variation of ammonia nitrogen content in leaching water
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Fig.2 Variation of ammonia nitrogen mass ratio in soil
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Fig.3 Variation of nitrate nitrogen content in leaching water
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Fig.4 Variation of nitrate nitrogen mass ratio in soil
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Fig.5 Variation of available phosphorus content

in leaching water
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Fig.6 Variation of available phosphorus mass ratio in soil
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Fig.7 Variation of available potassium content

in leaching water
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Fig.8 Variation of available potassium mass ratio in soil
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Tab.2 Range analysis of accumulation leaching

loss of nutrient

R ES FRFRIT K R/ mg
oA B ¢ ASA MR AR EEEH
1 111 0.71 8.70 0.15 4.25
2 12 2 1.03 18.28 0.38 6.03
3 1 3 3 1.25 25.08 0.51 9.62
4 2 1 2 0.45 9.72 0.19 2.52
5 2 2 3 0.62 11.57 0.18 6.12
6 2 3 1 0.92 11.56 0.29 4.81
7 301 3 0.53 9.37 0.13 3.26
8 302 1 0.59 7.27 0.33 3.66
9 33 2 1.00 8. 66 0.32 7.28
A 0.33 8.92 0.13 2.15
2 B 0.50 5.84 0.21 3.90
C 0. 09 6.16 0. 04 2.10

[R] 28 572 M I 7 B>A>C A>C>B B>A>C B>A>C

*3 ERFIMRREFESN
Tab.3 Variance analysis of accumulation leaching

loss of nutrient

Hir  SRIE  Forfn AhE  ¥Bir F P
e A 0.198 2 0.099 29.568 0.033
BAA B 0.377 2 0.188 56.204 0.017
W ’ ’ ’ i

C 0.120 2 0.006 1.823 0.345

o A 126.947 2 63.473 3.987  0.201
EST A
o B 51.154 2 25.577 1.607 0.384
e

c 56. 900 2 28.450 1.787  0.359
s A 0.025 2 0.013 0.985 0. 504
T
o B 0. 700 2 0.035 2.720 0.269
Wk

C 0.003 2 0. 001 0.104  0.906
- A 8.317 2 4.158 3.934 0.203
A
s B 22.761 2 11.381 10.767 0.085
W

c 6.584 2 3.292  3.114  0.243

M 2 {94537 o0 BRI S AR BB 22 20 M el R
3 b R AW pe AR IR ARV 58 L R YR A
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