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Clay Mineral Composition and Spatial Distribution of Stagnic Anthosols in Guangxi

OU lJingiong, HUANG Weihao, LU Ying*, LI Bo, YANG Yang, TANG Xian, JIA Chongjian, QIN Hailong

(College of Natural Resources and Environment, South China Agricultural University/Guangdong Provincial Key Laboratory of
Land Use and Consolidation, Guangzhou 510642, China)

Abstract: Clay minerals in soil affect soil physiochemical properties, indicate soil-forming factor characteristics, soil genesis
process and intensity, and is important to distinguish mineralogy classes of soil family in Chinese Soil Taxonomy. In this paper,
18 soil profiles of Stagnic anthosols derived from different parent materials in different latitudes in Guangxi were investigated,
clay mineral compositions and spatial distribution in hydragric horizon (Br) of each profile was analyzed by X-ray diffraction
(XRD) and applied to distinguish mineralogy classes for soil family classification of clayed soil profiles. The results showed that:
1) clay minerals in Stagnic anthosols in Guangxi mainly consisted of kaolinite, illite, montmorillonite, gibbsite, vermiculite and
1.42 nm intergradient minerals. The percent of occurrence of kaolinite, illite, gibbsite, 1.42 nm intergradient minerals,
montmorillonite and vermiculite were 100%, 88.9%, 72.2%, 61.1%, 44.4% and 38.9% respectively. 2) the composition of clay
minerals has obvious regularity in latitude spatial distribution, with the increase of altitude, relative percentage of kaolinite
decreased, while frequency of occurrence and relative percentage of illite, montmorillonite or 1.42 nm intergradient minerals
increased. Parent materials obviously affected clay mineral composition in soils in the north area of 23N latitude. 3) Latitude
23N was dividing-line of clay mineral composition and mineralogy classes. In the south area of 23N latitude, clay mineral
composition in soils with different parent materials was dominated by kaolinite, mineralogy classes for the identification of soil
families of clayed soil profiles was kaolinitic or kaolinitic mixed. In the north area of 23N latitude, clay mineral composition
dominated with kaolinite, montmorillonite, illite or 1.42 nm intergradient minerals, and mineralogy classes for the identification
of soil families of clayed soil profiles included kaolinitic mixed, mixed or illitic.

Key words: Stagnic anthosols; Clay mineral; Spatial distribution; Mineralogy classes of soil family; Guangxi
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B CHFAD - HERE AR S RAE R ) P, it £
FEARFRWR 1, L0 W2F 2 i 3R KNG
SR P 2H A R ke i, R TR R/ IN G i) e K
X bR
1.2 MEMBSH#AE

O3 A REE T H AT, pH, AR Tk
2.5:1); WURIALIEY, WETR; CaCOstHY¥, AEik;
FHUk, BRSNS T CEC, JMEAcH-
HURERE; SRR nl, Zmdiscinik; K,
Na'- KHERER:, Ca®', M@?*-JEl IO 28k,
SR AR R, Lk liFEEk, DCB {2
H-Fe e, AT M Br 2 3R 3 2.

BoRi A9 B IRBCS Bk 2P, <2 mm 40
+H H,0, ZBRAHLE, H 0.5 mol/L ) NaOH
WHHERWE pH o 7 ~ 8, &I Eab B
J&i , VTR <2 pm Bk, HEEBRH AT <2 pm
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Rigaku-ultima IV(HA); MHL&MA: CuKo HE4T,
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XRD I ERRIEIE AR T (36 ) e ki 25, 5
HEERF, 0.72 nm A1 0.357 nm 2 k= 08 A Sl
K W AnAbEE S A 300 'C R IEIE A B ARk,
EF| 550 C WATHTIEIE G, EAETES R4, Mo-TH
AR R A K MR R AT S B 4 1.42 nm
T, K AR In#E Ak B 0.354 nm Abf
SEROAT TS, ILATAY 0.72 nm RS0 R A FLE
et A, THE T AR S BE - H I A D 2 1) R i A
SFEE T 0.354 nm F1 0.357 nm 04 f UG TR AR LA
XAOE A msgef; 5 1.42 nm 3 EH Pk 0%
{7 B 0.480 nm Ak ] B H AT G 06 D i 7S % A 1)
FE7E; 1.0, 0.50 A1 0.334 nm ¥4 R R A A5 S, 4%
Wb B S ATV E AR AE s A AT 0.426 nm,
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1 HATEEAKRER
Table 1  Basic information of studied soil profiles
HimE Br)2 o 2353 R AR A J A B + + ROk RN
(cm) (©) (mm) TGIESH
45-049 25~45 25°27'33"N  110°23'59"E 18~19 1800 ~2 000 T AR & B AKHEA N R
45-085 22~56 25°14'51"N 107°2722"E 17~18 1400~ 1600 S+ BREKBEAN L Rt
45-108 25~60 25°13'42"N 109°29'26"E 19~20 1600~ 1800 WICENAY  BREAKH AN L R
45-144  30~53 25°05'54"N  111°14'58"E 18~19  1600~1800 (@MW ICAKMY FHAKPANT RS
45-094 33~60 24°40'19"N  107°53'11"E 19~20 1400~ 1600 LA PR WEKHEAN L Rt
45-111 23~42 24°08'43"N  108°58'03"E 20~21 1400 ~1600 WICENMAY  FEAKS AL RS
45-102 37 ~72 24°08'08"N  108°00'59"E 21~22 1400~ 1600 AIREREY RS NE b 9511
45-151 17 ~40 23°48'48"N  111°32'30"E 20~21  1400~1600 EWICENAY BREKIANL i
45-125 27 ~42 23°28'40"N  110°31'02"E 21~22 1400 ~1600 WItENMY  FEAKBAR L R
45-117  27~52 23°13'53"N 109°19'13"E 21~22  1400~1600 e A BREIRHEA N £ RERT
45-073  19~41 23°1153"N 106°32"23"E 19~20 1400~ 1600 Spsier + BRERIRHEA N £ R
45-157 22 ~34 22°5928"N  110°46"26"E 21~22  1400~1600 FIAREI A RIAY/ BT 5 YN RERT
45-020 30~52 22°48'07"N  108°00'15"E 21~22 1200 ~1400 S+ B KB + Rt
45032  21~51 22°12'16"N  107°12'30"E 22~23 1200 ~1400 Huager+ BRBIRBEA N L R
45-135 26 ~42 22909'02"N  110°16'02"E 21~22 1600~ 1800 T AR BRI L e
45-010 23~46 21°4826"N  108°28'54"E 22~23 2000~ 2200 EIGTIR BRI L B
45-011 28 ~58 21°43'42"N  108°0425"E 22~23 2000 ~ 2200 AN R AL e
45-001 20~40 21°38'11"N  108°47'11"E 22~23 2000~ 2200 HESERIIR AL (TR=F/ % P e
e HHERRIAMKIE P E RGN RKREE =Mm)) P
*2 #iXtiE Br EEREBLMER
Table 2 Basic physicochemical properties of Br horizons in studied soil profiles
lliRes FORLAL 1 (9/kg) PH CaCOs#l WLk 7 Fe,0; CEC(cmol etk
b 2 ~ 0.05 mm KHEE 0.05 ~ 0.002 mm F41<0.002 mm ko) (@ke)  @ky) (VKD emolnikg)
45-049 559 154 287 6.3 - 47 29.7 55 53
45-085 162 412 426 8.0 43 41 46.5 13.9 -
45-108 104 515 381 5.7 - 9.0 454 8.7 73
45-144 337 406 257 8.1 10.5 438 30.1 12.1 -
45-094 52 492 456 6.6 - 9.6 49.8 125 14.2
45-111 126 632 242 7.2 - 31 24.1 8.8 13.2
45-102 68 788 144 84 3470 42 14.1 4.9 -
45-151 235 289 476 71 - 18.2 33.4 13.6 16.5
45-125 221 368 411 6.4 - 8.4 515 10.3 6.9
45-117 239 542 219 7.7 33 4.4 375 10.7 17.4
45-073 137 441 422 8.1 24.4 8.4 58.3 11.6 -
45-157 492 248 260 53 - 16.0 2338 9.4 4.4
45-020 91 367 542 7.0 - 6.3 55.9 13.9 6.3
45-032 135 472 393 7.4 - 38 27.0 17.2 20.5
45-135 626 227 147 55 - 43 8.0 33 26
45-010 283 395 322 36 - 9.4 325 11.7 1.0
45-011 539 321 140 5.0 - 26 5.8 33 1.0
45-001 309 376. 315 7.2 - 2.7 26.2 12.3 9.1
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#z3 FEBRFNT Y doXRD £75H4FHE(nm)
Table 3 X-ray diffraction characteristics of doos (nm) of main phyllosilicate minerals

S EE T [ et HFA WA Ba gleA 1.42 nm 3T Y 1.20 nm EZ0 Y =K
Mg-H i 0.72 1.0 1.8 1.42 1.42 1.42 1.2 0.485

K-25C 0.72 1.0 10~12 1.0 1.42 1.42 1.20 ~ 1.0 Tl 0.485
K-300°C 0.72 1.0 1.0~12 10 1.42 1.4 ~1.0 vl HEES BN
K-550°C IEES 1.0 1.0 1.0 1.38 1.4~ 1.0 il HEES HE

1.3 HIESH

E A 0 b BEFNAE B MS Excel 2010 Al
Origin 9.0, Zkiw 4 1 & P 2 Hr i il MDI Jade 6.0,
M4 4 AL A (M- Hm R, K ffFn -25°C | K
HIFN -300°C . K HfAI -550°C) F3K15HY XRD fiiht
TEDEAT A L AT UCEC (6 3). e m AR
XRD Eli& Mg ARG E BT . Mo-H il
A RTST TSR Jade BRAF-F- 0 FFUBR TS Sl
A WREAT S e AR, IF IR LU i R A (5
AT <L, W5 A7 R L 1.42 nm S ES BT 1.20 nm
RET Y, RIA3.5, FiIf=R, =/KiEAx1),
SR 5 3 AR AR 5 R A 0 1) TR o R T R B 0 R
TE BRI R AT R

2 GRS

2.1 JTRKHEA A T RERIA ) A AUEHE
ik 18 MUERMIKH AN LEIH S Br 2

P XRD EIE Won (B 1) B R0 24 A%
iR, Hrf 100% M HSSEHH S A SIS A,
WA 88.9%. 72.2%. 61.1%. 44.4% F1 38.9% HYiF)
WEAPRA . =KEA . 142 nm 3T Y. S0
AFEL, DHEHAA 1.2 nm IRZET Y Rskea
(F 4. @A, FHRA . =KREA . 1.42 nm i
Y. A, A, 1.20 nm IRET YRS IR AT )
AR i39I T 11.7% ~ 89.2%(°F-3 42.2%). 0 ~
84.7%(F-1 19.84%). 0 ~ 4.2%(F¥y 1.46%). 0 ~
83.9% (V-1 20.08%).0 ~ 77.0%(*F- 11.44%).0% ~
20.3%(°F 3.84%). 0 ~ 1%(FJ 0.06%)F1 0 ~
13.2%(F 0.73%). FRia A XT & A E AR R
HiE AT >1.42 nm L E YSRGS 5 A >i1g 4>
KA SEERA>1.20 nm IR ZH Y.
2.2 SEXIFRY YA K FIE R R0
ENGE 3 NG LN TR 755 A R e -]
B E R R B L s A6 E] R AN ] 4 X

R4 FRTYENESE) “HR” BENLEESIRRT 9FER

Table 4 Relative contents of clay minerals and mineralogy classes of soil family in clayed soil profiles

1.42 nm i &

BT TR

1.20 nm &

IR = e HHA KA - V=R v [ giea -
45-049 11.9 49 0.9 25 13.2

45-085 17 - - 62.7 20.3 - - TR
45-108 48.5 46 - 5.5 TR AR A 1Y
45-144 10.7 1 4.4 83.9 -
45-094 19.4 66.7 6.7 7.2 P FA T
45-111 23.4 74 1.3 38.1 29.9

45-102 34 - - 18.4 27.8 19.8 - . -
45-151 11.7 84.7 3.6 - - - R
45-125 46 8.7 43 32.8 8.2 - - TR AR A 1Y
45-117 19 2 2 77

45-073 31.9 - 3.7 51.4 6.7 - - AR A
45-157 87.4 9.6 15 1.4 -
45-020 52.3 85 0.3 38.8 A G eyl
45-032 32 6.6 1.7 59.7 - - - RS AR A T
45-135 83.3 12.6 0.7 3.4

45-010 57.5 40.2 0.5 03 0.5 1

45-011 89.2 6.5 4.2

45-001 84.2 76 0.8 0.9 6.5
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Fig. 1 XRD patterns of clay minerals in Br horizons of Stagnic anthosols in Guangxi

http://soils.issas.ac.cn



%6

RRERBRAE . | VKB A Rk M 2 18 S HL s (8] 7 A ik 1295

BOKEEA R L B3R ) X RTE RS . B 1 R,
Hy b 2 g bl 25 26 B B REAIS , BRI 1.0 nm A7 S04
W s BT W 4, R )2 A2 R AR ROK,
FA AR B e Ry ks g PR et 2 R A
Y AE SRR IR, R RERET 9, 7K
BERISR AL AR T, DA Bk A B 2R A e 28
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G O B AT, R WL Mg
U5 Ak B 2 A, 58 M A7 AE 1T RE R - 9 i 45
JRIO, A £ SRR AR B RS R BURA a4
A SR ) A SR SR R R R P Bl
45-102 i CaCO; M Y#¥+ & , 45-032. 45-111 Al
45-117 HIHEER B T HE (R 2), NIVARZ S A,
AR ERE K 8 M iR G BHE T B, AR A
JREEA T, 2 A TR s A, A S
SRR BE 1) =) o A AR AT AL B (IS EL T IR A B
IIET, 080 o0 5 0 A 55 R I ok 4 vh 2 3
LA FEIZRIR A RS, WA ER 1.42 nm
T KBEA R R 152 N R KR R B
TSI , 2245 AN ) R B 1) ok 2R o i 2024 201
RIBRLE Py (AN A RS A ) 2 B R . vl FAE B
GEAEREROSY AR, WIS iR e i, fh2e
RAEmss, B4 s (EE R KD gk, PoRla esE
Tt A TE SRR TE A5 1 T A i — B o e 4 B2
P LRI, 63 X3 A AK AR Ry - e o v 08 i
WA R TR 55 FLER S, AN INAE — AR A I A
IS, Ui AR b ) = e b B A s
0 DX SRR i U ) e A A, U A A
LA A, R U A I AR AN T B ) e B
(% 4). B B XA bREA Y, TE AT i
22T A A F P8, A 4 3 XA L A
B R O XL VR R A, e A KA
FE o RS PERFS, BRI, B =KEA, A
ABJE mIR 2T . MRS T i e AR s B, L
PRI IR,

P, Bl BERRAIG, e R, R
SEMAFT 1.42 nm b T YA i R g
{HIE A | KR fskle a5 45 2 A S
AR . S g RAs Ao R, BEE KL
TR AR BE () & 8, B840 (4 728 AT eI O R A
—1.42 nm 3= TP AN SE AT — A ) T AR

B BT ) AR X e B A M
ZE5E PR A A A oA L HAT B A 22
FHE 5 A RBFTe 45 50— 3 |
2.3 AT ERX R P 4E R R i

A XRD EE(E 1)ATLAE W, EEG IO
JK#EA K+ (45-001 . 45-010 FHI T BB 1 LA s 4 47
NE, BINGAETHR . A MSEASE 16 A R
KB HIKEE AN 1.(45-011 F1 45-157 i)k
FE e . GURE R R KA 1.42 nm i
W) SR IU 28 21 4 BE FUKEE A 1 (45-020 ,45-032
45-073 F1 45-085 F#I| ) FkLH A =8 . 1.42 nm i
B, RGO RO SR, ORGSR S
5, TR F A 2 ) POV Ok K B
A 45-032 HEH BRI A SN A, SN A TR
ZMF T AR MEAY T 25 5 e AR S A A, A i dnd
BETE . TR A RENLa R FRER, Kk
VERRGE , SIS A KZ m THFASE N AT
AIZRBE N Ry 1, SO RS 532k HBERT ) = BRI A
A5 iU ) O R T g A i g

IR RE B K HE AR 1 (45-102 30T B B8 1)
MR AL A 12 n0m SFER Y B
ARERKHEA K 1(45-125 . 45-108, 45-111 %if)%h
RLLEWE A 1.42 nm YN E, HIR NS
ARRIA . SAERAE RSN AL, AR
WO UUARE TR B0 90 e b, R R G R D)
B L, XATRERIBE A Bk B RERSA G,
AT RE S X SR R B BIKEEA R AT R R
HBIX, AR R B A 55 T B SR TUA BB HE
N +(45-144  45-151 FIHDERLLAMHFIAEE 1.42 nm
HET Y E, HIFRETERODITUESHES, K
R e A B AR = AR T SR AR S A, T RE A
PR FA T I

MY (45135, 45-049., 45-094. 45-117 1)
BET KPR R B P 25 T A 26 BE AR O,
G FERRA L, ARG = I A s S A, AN
i B X B2 5 W Bk, A% A A R 9T S R A S A
Mo ER A IR, S Ah, sh R K A S
SRR Y5 TR AT e,

] — DX S AS [l B 5 % B KB A R = Bk
W 2, BAOkUL, PRI X, Ak
LA 1.42 nm S ES Y2 FRES, AT
., HEDII =K A 8w, BEETRIA 2
V) RO A8 320 A YA 3 B e O LRI A, 7R R R X
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