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Abstract

It is of great importance to quantify the stability of soil aggregate, as an important indicator for
soil quality assessment. However, there were no standard theories and techniques to quantify the
index. Here a mechanic stirring method to quantify the stability energy of soil aggregate is intro-
duced, where a stirred-dispersive energy was recorded from the real-time change of the motor
power and temperature of soil water system. Additionally, companied pure-water test, as well as
dispersed and undispersed soil were conducted, and validated the innovating method. Moreover,
various types of soils from different Chinese provinces were collected, that is Red earths from
Jiangxi Province, Black soils from Jilin Province, and Lou soil from Yangling, Shaanxi Province, for
the test of aggregate stability with Yoder wet-sieving method. The stirred dispersive energies of
Red earths, Black soils, and Lou soil were 48.59, 25.59, and 28.67 ] /g1, indicating a highest stabili-
ty of Red earths, followed by Black soils and Lou soil (similar). An evident-validating was found
using wet sieving, with a corresponding Mean Weight Diameters (MWD) of 0.69, 0.41, and 0.35 mm,
respectively. To sum up, our results showed the accuracy and practicability of the stirred disper-
sive energy method.
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Figure 1. Schematic diagram of system

B 1. RELHIEE

Table 1. Basic information of soil

F 1L IHERER

TR AR SRAEH £ B AR TE A
ARz TLPH (M) 115°23'E, 25°50'N THEE
Bt HAARKA) 123°64'E, 47°22'N NFE, TR )
Bt BRI (B 108°09'E, 34°29'N /N (156 )

Table 2. Mechanical composition and cement of soil aggregates
e 2. THRENVIMZERR R FI R A E E A SR

Rl fr vy e R 1% L % ORI 1% R SNl TR
AR 48.9 20.9 30.2 R+ AL YI11]
RS 233 24.6 52.1 Rt TR [12]
i 21.7 20.6 57.7 Wbkt 1 TR [13]

B ARG 7 AT T BAIE - SR A PRI R RE A 5 (600 mL 47K AT 60 g it 2 mm 6 ff) K T B 5 600 mL
Al K 78 3 P Fa 1) 56 AR R R VR ) I B 7V I TSR BB EAT IR AE , R e A R A 1 T
Bt 5 I ROREIAT X b, B R Th R, ARG AR, SRSt 3 R AT R R A SR,
W25 50 5 Yoder SR EAT 0T L o

PR 3G E R 3 2 mm 3 60 g KT AN 600 mL 4K B i)k oK i R
BIATZ 7KV AT AR (3000 r/m) i FERERE, 73745+ 60, 180, 300, 420, 900, 1800 s. fiiHfmkiid
TR PN B IhE s R FR R 78 O LIS AT 0% 4« BT BREE, Rt bb 3 LbR2E i
SE B HE I R A 3 e SRR R ARJE, SR 600 mL £l /K B8 58 4 B i AR VEZE [R) 2R 6 25 1 R kAT M
[ B 1) 3 Rk, JEI0 A S B F IR . SR Yoder 3R IR [10]HEAT XTI, BIARECIR 4L 50 g #E4T
30 min BRI REHEREEAERGELE S BN S, 2, 1, 0.5 F810.25 mm); T IFRIGHL(FT-3 B e 3 [#H
FL AT - PR RIS ), PRIEN 3.2 cm, $REE 30 YK/min; $R3% 1 min J5 KRS 2B REE
Fertr, #E 30 min, Sl EIEW, IR RRE.
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WHBBA, 5 R REEb I BT A2, SR A eIl . serT A, i
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Figure 2. The input stirring power for aggregate soil, pure water and dispersed soil
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Figure 3. Soil stirred dispersive energy as a function of stirring time
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Table 3. The composition and stability of soil aggregates determined by the wet-sieving method
= 3. Yoder iR IHENE N LIRARBRZEMMFIIREER

I TR KL A7 4 1% )
WG = PR E E AR/ mm
2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm
3% 26 29 21 24 0.69
2 11 24 17 48 0.41
S 10 19 14 57 0.35

DOI: 10.12677/hjss.2017.53004 38 TRl


https://doi.org/10.12677/hjss.2017.53004

wAH %

Table 4. The composition and stability of soil aggregates determined by the wet-sieving method after stirring 1800 s
2 4. HEHE 1800 s M TIEFAR AN ZERMEHREER

TR AA LA 4 1%
R PPl e/t PR HAR/mm
2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm
AR 48.59 3 3 7 87 0.14
Bt 25.59 0 1 1 98 0.04
At 28.67 1 2 2 95 0.07

WHLEAT PR B, 76— € R FER R RE R AE T, SR R 1A & 5(2~1 mm, 1~0.5 mm, 0.5~0.25 mm)# &
Wb, G ECEHEWIRL(<0.25 mm) SR K. HAh, Z03ER MWD (0.14 mm) R R B S R (48.59 J/g™)
BINEOK, R VR, i B R £ R B H AR T ) 59 AR R

ZE Loy, WEEBREEES Yoder IBIHVEVHATRE T AR BN R —8, BB E, M
SRR R AR, R RS . WEFCAE AR T SRR R R R MR S S

4. #hig

ASCHR T — P Al 9 IR R AR PE RO BRI RE R ik . Al/KON 58 A ARE - R T PR AR 8 A S
PO IR A R R W] FISERIR AR T, REBAEMIF: BRI S8 Sl 4 s 2K i D R 22
DA . IR WL AR, HARPE AR G5 BRI [R) 2 50 R R BT AR I AR R &, HA
PR BE RN, IR E o LB RER IR OR, R eAe g, MR AU LR RE R 2/
R AR 59822 M, X5 Yoder Wi vP Al Fae PEES R — 2L

e HE

E R BRI AR 4 T0H (41101201);  PHACR MBS K22 AN 55 2% £ 171(2452015092); + — L EZKEL
F X H1HRI(2015BAC01B01); 3 4 i R 32 il 5 R R MY [ 5 R S SR = B I vk .
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