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Abstract

In order to explore the intrinsic relationship between different mechanical compositions of purple
soil particles and aggregates’ structural characteristics, eight groups of soil samples with three
depths (10 cm, 30 cm, 50 cm) of purple waste soil were selected as experimental samples, and soil
aggregates were analyzed by dry and wet sieving methods. GMD, MWD and fractal dimension D
were selected to characterize the stability of aggregates against external forces, and at the same
time, the soil particles with different sizes were discussed. The results show that the aggregates
with different particle sizes have different preferences when they are cemented into soil aggre-
gates. 1 - 0.05 mm sand particles are easy to cement into 0.5 - 1 mm, 1.0 - 2.0 mm aggregates, but
their water stability is not high. It is difficult to form 1 - 2 mm aggregates with coarse powder con-
tent, but more easily to form aggregates larger than 5 mm, but the water stability of aggregates is
poor. The content of macroaggregates was negatively correlated with that of microaggregates, and
positively correlated with that of macroaggregates.
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KI3/MERE (10 cm, 30 cm, 50 cm)KIEAOASERRA, B TIMEMBIRER TREIRIAHAT 24T, &
HGMD, MWD, PARITEAHDRIEAFAGRENE, FRHRN SRR SRR RERHEERR,
SZRRUAFRRTAAER RGN TRA RN FARE: 1~0.05 mmiRRCE 545 0.5~1 mm
F11.0~2.0 mmiKEARAE; FPR & BB R 1~2 mmBARE, HRHHBEATS mmBARE, FikiE
Wz TRPRAHSAMEARENSESEEAAENIMR, AXARENSELNEE EMK.
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1. 518
VUt R SRS IR . B TUA LRETR, HBMa LS, HHURMIE, S
FIRERS, TR B WIS EYIEM]. 0t T S TR N2 DU 22 A K FE i, S A
(R RS, Tl LU SR ALRt A AR O BIR, e e R 5 R i, 3R 1k.
PRI, S0 DA DU 1] 7 e g 38 — 00 b SR TER R, SR I A A R 25 0 4 € B AP
(ORI, HEETE - REAS, 3BT I ANG I A 70 I SR AR SRR E AT AT, #R e EHLG
SRR F R A (A R AE A A F R R R R (R S AR

2. IRlE A&
2.1 WRXEHS

T 76 T MG [X R B Vg A+ (30.846°N~30.849°N.  106.056°E~106.059°E), it F&F& VLA Fit, JB)IA
B Ay, R EX, PR EELE 320 m 4, JE T ARG EIE RS E,  BRKERRE A RE
FNWNWAY), REZREW, VIRKIART, BIMEEAT R T SRR R DU e, & AN
Fo LIELLER AR R o B,

2.2. THRESHE

FR—BUEAMCRPEIEN, EREBEV AR NV B, S . B A ROR R — B 8 45+, £
2 3MRE(10 em. 30 em. 50 em) B E =ANRAEAL SR PR TR ASHT i IR R i 24 £y (RAR T
DU 1) HERARIE ] BB THEANNE, R R PRI - HERAR R 7 bR AT TR AR A 4

Table 1. Basic condition of sampling site

= L SRAE AR

) GLpRE R a7 b3
The dot Latitude and longitude Slope (°) Altitude (m) Vegetation

AT (BF A5 B S7.4E) (Myrsine africana)
4111 3€3% (Viburnum chinshanense)
Hi 2R (Ficus tikoua)
¥ Il B (Fritillaria ussuriensis)

ZB-S01 30.848 N, 106.057 E 3 361+5.2
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Continued

ZB-502 30.848 N,
ZB-S03 30.848 N,

ZB-S04 30.848 N,

ZB-S05 30.848 N,

ZB-506 30.847 N,

ZB-S07 30.847 N,

ZB-S08 30.847 N,

ZB-S09 30.846 N,

106.057 E

106.057 E

106.057 E

106.057 E

106.057 E

106.057 E

106.058 E

106.058 E

6 334

0 320

0 283

8 350.6 +5.3 5 30| (Vitex negundo)

6 350.6+5.4 22 25 (Indian kalimeris)

2 355 ki (Platycladus orientalis)

12 (Imperata cylindrica)

#9H] (Vitex negundo)
Hb 5 (Ficus tikoua)

{111 3€3% (Viburnum chinshanense)

7 % (Phragmites australis)
% H-(Xanthium sibiricum)

b 5 (Ficus tikoua)

VE R 15 3% (Pseudocyclosorus esquirolii)

12 (Imperata cylindrica)

/IR (ZE B EE) (Ohwia caudata)

P 3% (Pseudocyclosorus esquirolii)

13 (Imperata cylindrical)

Hb 5 (Ficus tikoua)
ZFi(Carex linn)

P % (Pseudocyclosorus esquirolii)

0 307 55 B (Equisetum ramosissimum desf)

12 (Imperata cylindrica)

0 300 b (Ficus tikoua)

{9111 3€3% (Viburnum chinshanense)
JIUA (Alangium platanifolium)

ZEFi(Plantago asiatica)

B (Pumex japonicus)

2.3. HiEALTE

REUEFR, MWD [2] (P ERELR), GMD [3] (JUFER), D [3] (HIZRA S 4EE) K A -

MWD =>"" Di-Wi

> Wi-InDi
i Mi

(3- D).Iog[Daiax} = Iog{Mﬂo}

GMD = EXP{

Di &on8 i AN LA P EAR(mm); Wi SRR 1| N7 ERUERIAR R F b Mi RoRE i
A ERERARR U E(g); Dmax #om BRI R K LTEE; M R/ Di B
MO Fon LIERI R A L &

WALt B B ] EXCEL, OGS M Hrik i SPSS25 i je /R I 5% R K o ik

3. GRMO

3.1 ZETHIENESH

AU 78 5 R K 2 i b . ARG (AR 32 2), 5B B &
B EIRAE i EZERIAK, (H BRI RS R . IR RS BAE 52.7% R E, W

R B AN

o Bt
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U N£15%, R R E 2 ZB-S06-50 cm, (5 67.84%, HAKHIE ZB-S03-50 cm -, ik
9 34.84%. PR B 42 ZB-S05-50 cm A, WKL R A 57.84%, 4 R b T R .
Wk & BRI 2 ZB-S06-50 cm, & 10.2%, I EBURR Bk 1, RN IR B b (R
B, WhRLA LN, WPERERRL. gk RL LR, RIERRADIRAS . KRS BRI S)TE FEIE 9%~26%
Z ), PWANMEEA K. HIR TR R I B Gt 225 U0 T R IR AR R T g — i g R i 46
KA, B AL S L RERE IR BRI A B BARAR M. tln, ZB-S01 - AFREVREES N, WPER
R, KUY RLED, Rk, 11 ZB-S08 - FERE IR EERGIN, WhERED, KRRy N EIR, KR . A
RN RS 2R . BRDRIAR I R VE WL T £ 2,

Table 2. Soil size and texture
= 2. TIENER R

. N N N A R X -
W W W U 1o N U + 844
Number Depth (cm) Thesand (%) Coarse silt (%) Physical clay (%) g Clay (%) Soil named

(%)

ZB-S01 10 31.18 32.94 35.88 20.68 15.20 A g
ZB-S03 10 38.20 24.96 36.84 22.56 14.28 Tb i g
ZB-504 10 24.20 27.96 47.84 28.62 19.22 73 I 3
ZB-S05 10 40.16 15.92 43.92 27.28 16.64 AR g
ZB-S06 10 13.22 21.94 64.84 40.24 24.60 Rk o 2 kG
ZB-S07 10 18.16 20.92 60.92 34.48 26.44 R S G
ZB-S08 10 32.16 13.92 53.92 31.52 22.40 Ao T g
ZB-S09 10 17.16 21.92 60.92 37.32 23.60 R S R
ZB-501 30 35.16 24.92 39.92 21.16 18.76 Hb I 3
ZB-S03 30 39.20 20.00 40.80 24.96 15.84 R R
ZB-S05 30 38.24 17.94 43.82 29.22 14.60 R DTG R
ZB-S06 30 23.20 13.96 62.84 37.62 25.22 R I RS
ZB-507 30 19.08 17.84 63.08 35.84 27.24 Rk ST A
ZB-S08 30 13.16 22.92 63.92 37.60 26.32 Rk S 2
ZB-S09 30 17.24 17.96 64.8 40.36 24.44 Rk S 2
ZB-S01 50 43.28 12.92 43.80 28.20 15.60 Dae i pilaeE:
ZB-S03 50 53.2 11.96 34.84 23.96 10.88 AR h g
ZB-504 50 42.24 15.96 41.80 32.28 9.52 VDR b e+
ZB-505 50 57.24 0.64 42.12 26.36 15.76 A p g
ZB-S06 50 10.22 21.94 67.84 42.16 25.68 R S R

3.2. BRI NEERARGERESTH

321 MHNRESENERARKHEXEI

76 10 cm IRE N 8 NEAE, PRI EKIKCN 31.18%. 38.2%. 24.2%. 40.16%. 13.22%. 18.66%-
32.16%- 17.16%. RbHRiE B FHIFARAR 0.25~0.5 mm KHRIAZ B R LG E L B EEN.
T RT, BRI T A TR AR B AR M 0T, r (EM 0.279, s B A 0.504; MU fa W # 2 IRl R AH G M
VR 2 FEIFAR R A R AR A, H e AT IR B D b 5 2 S A SR AR G IR AN 23 . LR HZIR] 0.5~1 mm

DOI: 10.12677/hjss.2020.82007 46 IRl


https://doi.org/10.12677/hjss.2020.82007

Tz, Wbk

SRR N E /M r (B9 0.63, s fH 4 0.048, LR HH s HFFZ 0.30. X BLBHAM R & & [F] 0.5~1.0 mm [4]
BRI R A AN, EHUKFTERE AT, 76 1~2 mm Rigl, BIZAARIL 1 AR s i A ek,
TR IHRT G r {HAE 0.5, sEAE 0.15 /£ 47, 1M 2.0~5.0 mm KT 5 mm B4R AL T 0 A1 57 J5 # AR 30
Wbk B2 RS AR OGP E . O 30 em LEUREE, WhRLE SRR FIR AR I T R i A T
FME A, BARABERTCIS, ARk . X 50 em 2R E RIS 5/ F 0.25. 0.25~0.5 mm

FRMMSHEBAEE, 115 0.5~1 mm Al 1~2 mm F R4 LI AR IEASSME, s EAR7E 0.01 45,
[ 2RI H 55 >5 mm [FIER R SR I SO DG, ELE ORI 53 5T S AH SR A K.

3.22. MRS ESSEAREHEXMER
£ 10 cm LZREN, BEE TIRBIRARZIEN, PN, RIS 1~2 mm B4
KESIHTH s {2 0.132, r {8 9—-0.58; 5 KT 5 mm FZRAAA SCPEHIAH] T r EYEHTE 0.01, (H5 1~2 mm
REARFRE, BRI IEA I XTGBT iR % 5 & 9 A R AR SR L& AR O R AT DU I, W
i J5 KT 5 mm H AR SR RIA D<M 0.041 226 F] 0.283, MISHERAK. AIEH LmfvgE R, o+
JEIRFEAE 30 cm A1 50 cm Af o AR A HH 5 A SR AR, FIRIARLE 0.25~0.5 mm, 0.5~1 mm &K,
55 1~2 mm FIKT 5 mm BUERAA SSHERGIN, (R R IE SFOAS R 1 2 5 R L R 1A 1),

S H
(S value)
1 -
09 A
0.8 A
0.7 4
0.6 A
0.5 o
04 A
03 A
0.2 A
0.1 A
0

<0.25 0.25-0.5 0.5-1.0 1.0-2.0 2.0-5.0 >5.0
EibdEsnees
(Aggregate size)
—&— F#-10cm ——o—— T-f-30cm
q:ﬁ_50cm ...... Beveeen &E‘ﬁ-mcm
...... Weeeeee JROHE-30cm sennefeenen JRHFE-50cm

Figure 1. The relationship between soil sand grain content and soil aggregates

1 BRI EE5 B RBIREEXE ST

3.2.3. MR S B RARERXIES T

LRER BRI S A 10 om IR S SRR B R R 2L AN IERGR, ERA MM, EE
TIRPBIRAERARKINER, s 5BV, JERR, FR/, PR (A 2). LAl S e G i) D R R
FilF 0.5~1 mm. 1~2 mm BIRRRIRMOAONE,  FIRHBARBLH F /N 0.25 mm BERGRAAICNE, X
FOASHE SCNE B T 0 L BRI 0, DA RTUE B ERE R & 5 /8T 0.25 mm AR5 B8
BRI RN, 30 om )R IREE, WIFAIERSHL R AT 54K s {809 0.857, MRfEAL L% 0.528, AHFIEAK(H
FERGIN . A bLEE 30 om LA, AHOGHE RECEALIF 10 em PREEAHTE . 1fi 50 em IREELAE, BRT RIS
/NF0.25 mm FIREBAH M, 5 0.5~1 mm Al 1~2 mm BRI FAM:, 5T 5 mm (4
Kk RECN 0.024, BEERIL 0.975, ARILHARGRAIIEASCNE. W), YWEMERR SRS KT 5 mm

RMHRIERE R 0.621, HHAMARIERA B ERWEME I T 3).
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S &
(S value)
1.2 -
1 -
0.8 A
0.6 A
0.4 A
0.2 A
0
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[Eif o hEEs
(Aggregate size)
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Figure 2. The relationship between soil coarse silt and soil aggregates

2. MR 2B SR RARKBX DT

S {4
(S value)
1 -

0.9 -1
0.8 1
0.7 1
0.6 1
0.5 -
0.4 A
03 A
0.2 A
0.1

0

<0.25 0.25-0.5 0.5-1.0 1.0-2.0 2.0-5.0 >5.0
ZiEds need

Aggregate size
—&— Fffi-10cm —==®=== FfF-30cm F#i-50cm
...... Ocovee PM—10cm -+ Moo @H-30cm B BI-50cm
Figure 3. The relationship between soil physical clay and soil aggregates

3. YIREMERER S B 5 R RERFEX D

3.2.4. RN S EREARKEXEDH
Hh AR R B [ A SRR AR OGN 2, TR IR A dnt . (HB B 5/ F 0.25 mm,
0.25~0.5 mm IR FIMAF M, 5 0.5~1 mm. 1.0~2.0 mm FERARM A CHE. 76 30 em IR LAF

o, AR SRTEAAGIT AL, (EAS R A2, Fr A bL ] KT 5 mm

RARM M A4 s (B4 0.098, r 18 4—0.624,

FASRTESE N, (A BAT TR ATEN] AR . BTXE LR AR R B A SR DU AN AR S 224, B8k 50 cm
TR PEE R ARRRE £ B[R] 2% R AR SR AR AL, b th A RL[F R T 5 mm SRR AN ST BB ) IEAH 2
P, s{f90.01, RFEEEIA 0.79. FEARRELH, = AL Z IR B R At kL & 5 [7) % 2 A1 S Mo AR AL
‘s HERE 4).
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s 8
(S value)
1.2 -
1 4
0.8 A
0.6 A
0.4 -
0.2 A
0
<0.25 0.25-0.5 05-1.0 1.0-2.0 2.0-5.0 >5.0
Eiluy vEes
(Aggregate size)
—A— Fff-10cm  ——e—— Fffi--30cm Fi#i-50cm
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Figure 4. The relationship between medium-fine particle silt and soil aggregates

4. hIEMRIS BES B RAREEXME ST

3.2.5. MR R BE R REFAREHELES

Rk B T erh J U] ELAR S /NIRR 43, RS B2 55 5/ 0.25 mm BIRARTE = ANREE M L
JE AT B S o Bl SRR ELAR ARG N, KR R) 1 58 AR D S a5 P, B4 1) S 0 /I
NAERT 5 mm SRR AR (1 TEAROCE . XA AR UAE 50 em IREEAAL o B 2, s fE A 0.548
#]0.05, r{EM—0.25 %] 0.691, (FAKREH LI 5).

S1H
(S value)
1.2 -
1 4
0.8 A
0.6 A
0.4 A
0.2 A
0
<0.25 0.25-0.5 0.5-1.0 1.0-2.0 2.0-5.0 >5.0
Eibous vees
(Aggregate size)
—t—— Fff-10cm ———6—— F-fH-30cm TFI-50em
...... Q--oer IBTE-10cm  ceeoeMeeeees @FE-30cm ceeeecBeeee- JRFE-50cm

Figure 5. The relationship between soil clay and soil aggregates
5. #EHI R B S BRRARMHEXMEDT

3.3. TMHVMEREE LRI R EMLEE T

ARSI AR R e HEFR FR KN GMD, MWD LUK [ R A i & 43 T 4 %0 D [4] [5] [6] [7]. GMD
7] MWD ¥k /N5 1] 27 S5 A SR A ROREAR B SR AR R 22 /0 [8] 0 T 40 T 4%k D BROR, 338 il A1 B Ak it
K. ARG, 13 GMD FlorTE4E5l D HE A KA Rk, U e HUK RS e T
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A A A BER KK, 11 ZB-S03-30 cm +4#£ D Lt T 18%, ZB-S09-10 cm £ D LF+ T 14% (&
WA 3). BT GMD [F] MWD 2 [H] 1) s fH7E 0.01 4053, B AMGRMIAICHE, BT DAARIRTIER 7T Lk
K AR e PE R TR RO I RN, BRIAY GMD Al MWD 22 [8] B AR R AL B . 0 T2 TR 4550 D 19
e, B TR D I R LU AT A M S i . SRR, MWD R B PER L
H PR L DA SCRERL (AR DG VE R, SR RORCRE AR SR A R R DGk, FLFRTE B0 em IR FE FAHCIER
Pl Sy, 75 10 em R RIBONREME (ARG B 6); 20 TE 4% D H9AZ (0 & A 3SR THE 2
WA M S, A=A ERNIAESR, HEZEEAE.

Table 3. Summary on characteristics of soil aggregates

#* 3 BEEIRARMIFIELS

T T4 GMD 29 GMD F9i D {9 D {Ef MWD
depth (cm) Dry sieve GMD  Wet sieve GMD Dry sieve D Wet sieve D Wet sieve MWD
10 0.99 0.99 2.78 2.77 1.26
ZB-S01 30 1.00 1.00 2.76 2.76 1.63
50 1.01 1.01 2.30 2.25 2.64
10 1.01 1.01 2.03 2.00 2.54
ZB-S03 30 1.01 1.01 2.15 2.55 2.22
50 0.99 0.99 2.74 2.74 1.10
10 1.01 1.01 221 221 2.69
ZB-S04 30 0.99 0.99 2.74 2.74 111
50 1.00 1.01 242 241 197
10 1.01 1.00 2.50 2.71 1.84
ZB-S05 30 1.00 1.00 2.68 2.54 1.76
50 1.00 1.00 2.52 2.53 2.01
10 0.98 0.99 2.32 2.86 0.92
ZB-S06 30 1.01 1.01 2.25 2.25 2.50
50 1.02 1.02 2.26 2.20 331
10 1.02 1.02 2.05 2.15 2.94
ZB-S07 30 1.01 1.01 2.10 211 2.65
50 1.02 1.02 2.26 2.27 3.05
10 1.02 1.01 2.28 2.06 2.70
ZB-S08 30 0.99 0.99 2.86 2.86 1.04
50 1.01 1.01 2.46 2.46 2.55
10 1.01 1.01 2.16 2.46 2.61
ZB-S09 30 1.01 1.01 2.39 2.39 2.32
50 0.99 0.99 2.81 2.80 1.15
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s &
(S value)
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S e ARY
\\ ’,4 \\\\
020 1 i R
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0.00 T T T T ﬁ
Wbk R R VIR SREEig G
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Figure 6. The relationship between MWD and soil particle size
6. MWD 5 &ET & EHXMESH

4. ZiL5itie

ARSI RV B R AR IR A s, MBARRASERZ . EotidiEd, =
%mmﬁmm%ﬁm NIV S P

1) WhRiE 2 SRR AR Y SR A BRI AR D, anib kL 2[R 3 i A AR 45 & Wiklk .
IR WL 45 T B R — 2Bl LR 3 SR Ak, (EHUAN RS e AN

2) MUK SR, 0.25~0.5 mm, 0.5~1.0 mm FHRAEEEMHREAKR, 5 1~2 mm AIKT 5 mm
S ARA IR, H B RS UKTR A

3) VIEEYERRLE G B S ARA MK, [FIRT 5 mm F5R AR 2 HLE 2 AR

4) KRS S R SR AR AR G55, RIKT 5 mm [F 54 PR o

5) - AEHUAN IR E IR T, GMD [F] MWD Al 2 RN 2 1EM 3¢, HIRHiaN fika e thid
o, AR R, o MWD [F] GMD RBILH S50 BRERRE . H dk bn BORS R 5 TEAH DA

ZE FRTIA, RO IR R 2 NG T A SR it e, HUCZIRT g . s
EAR: 2N RS AN /B IR G2 U AN Y S ST i AT o £ O (XU SN v A= A R B S IWI W e S D

RO, FERAR RS, Rk A oREh, s LI, SR R R R
AR R, TR St KRR SR AR, T kb 8 6 K AR

E&mB
AT H 2 PG K e Fe e B (17YC116) .
S5 3Ek
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