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Effect of Straw Biochar and Pig Manure Application on the
Structure Aggregates in Mountain Red Soil

LI Xin', LI Yongmei', WANG Zilin', FAN Maopan', YANG Guangrong’

(1. College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China;

2. College of Longrun Pu-erh Tea, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose] The effects of straw biochar amendment of different amounts on the structure
of aggregates in mountain red soil were revealed in this study. [ Method ] The different proportions
(0, 1% and 1.5%) straw biochar as an additive was selected and added to mountain red soil with pig
manure application under organic planting as the original red soil control (CK). And the aggregate
structure of treatments was tested. [ Result] Compared with CK, the contents of water and mechan-
ical stable aggregates greater than 0.25 mm (WSA,,s and MSA ,5) with the increasing amount of
straw biochar addition evidently increased by 26.15%, 30.45% and 31.48%, 10.11%, 10.32% and
10.59%, respectively in three treatments, while the mean weight diameters of aggregates (MWD) ob-
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viously decreased by 20.41%, 4.08% and 3.06%, respectively. There was no significant difference

between CK and couples of biochar and pig manure application, but the percentages of aggregate de-
struction (PAD) significantly decreased by 18.03%, 22.57% and 22.55%, and the fractal dimensions
of water-stable aggregates (D) in soils separately decreased to 2.70, 2.69 and 2.68. Investigations of

regression relations between fractal dimensions and contents of aggregates greater than 0.25 mm and

correlation relations between soil organic matter and WSA,j ,5 clarified that the fractal dimension and

soil organic matter were more reasonable choices for showing contents and stability of soil aggreg-

ates. [ Conclusion ] It is suggested that there is a significant improvement on contents and stability of

soil aggregates under straw biochar with pig manure application.

Keywords: straw biochar; soil aggregate; stability; fractal dimension
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Tab. 1 Basic chemical properties of tested materials

wi(gkg ")
PR T~ e ety
materials organic total total total
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S
. 827  139.23 3.79 23.70 19.85
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AT )Y
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Tab.2 Composition of soil aggregates under straw biochar addition %
s [#1 544 K/ /mm aggregate size

treatrment >5 <52 <2~1 <1~0.5 <0.5~0.25 >0.25
CK 2.08 11.64 13.62 14.70 6.79 48.83 b
HoYi B-0 0.60 7.20 9.80 23.50 20.50 61.60 a
wet sieving B-1% 2.70 9.40 9.30 23.00 19.30 63.70 a
B-1.5% 1.90 10.50 10.30 22.50 19.00 64.20 a
CK 15.62 25.65 23.20 12.75 11.09 88.30 b
Fi B-0 41.53 24.49 17.89 8.08 5.25 9723 a
dry sieving B-1% 31.36 27.22 21.67 10.40 6.76 97.41a
B-1.5% 37.34 26.16 20.15 8.95 5.06 97.65a

e PRI R — 1 PR T BE AR T 2 ik B2 KT (P <0.05).

Note: Different letters in the last column from these two sieving in the table show significant difference at 0.05 level separately.
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201 10402

101 10.20

0 * 0
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Fig. 2 Effect of straw biochar addition in different amount
on the percentage of aggregate destruction (PAD) and
the mean weight diameter (MWD)

R 3 RBITEYRRIN IR E RS RAHE
Tab. 3 Fractal characteristics of soil aggregates under
straw biochar addition

4 PREHSTE>025 mm AR GFZEMEAX R
Tab.4 Regression relationship between soil aggregates
greater than 0.25 mm particle size content and
fractal dimension

HAR R X EVEE il R R (r)
independent variable X regression correlation coefficient
WSA(,s (X7) D=3.004-0.01.x; —-0.998™
MSA 55 (X5) D=5.304-0.068X, -0.986

b FHRZH () 5 TE4ERL (D)
treatment correlation coefficient fractal dimension
0.995™ 2.76
CK .
0.995 2.31
0.950 2.70
B-0
0.994" 2.04
0.954" 2.69
B-1% .
0.990 2.01
0.960° 2.68
B-1.5% .
0.992 1.96

e MRRIR M SEMERE 2 (P<0.01), *FoRH M B (P<0.05),
n=4; T,

Note: ** represents an extremely significant correlation at 0.01 level, *
represents a significant correlation at 0.05 level, n=4; the same as below.

e 4 vl 5. M4 CK, BEEAYRITINH
A HE NN, £ AL 35 8 2R BCRAE . WSA 25
(X)) FEAER W35 (P<0.01) TAARSC, Uil APy mat
PRI WSA s B, KR e e iosqt, +
S5 RN OE MR AT, L BRLE A 3E n AR E RR E
I 5 WSAgos BaFAIEML, MSA(,5(X,) 5 TN
W5 RPRLAR 0 A7 10 0 T8 e 50 2 ] kg B 2 TEAH G
(P <0.05), JfH# CK., B-0, B-1% fl B-1.5%
VR T, BB Bt 26 %) e A R 45 R 1
A TE A, RSBl s A7 B T L1 A R 45
e, T E A Y e as e n g, {2t
R R

T WSAgos. >0.25 mm/KEaME RIS & 5 MSA(55. >0.25 mmili
FE R R A& &

Note: WSA(,s. the content of water stable aggregates greater than
0.25 mm: MSA,,s. the content of mechanical stable aggregates greater
than >0.25 mm.
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Fig. 3 The relationships between the content of soil water-
stable aggregates (>0.25 mm particle size, WSA »5)
and the content of organic matter
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