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m#RHETH DOB HEM Kk, HRBEATHEMERAEE X HRTHH LA Cu #,20kV, smA
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BHRBREE AR &R R, Hh S10, HERY:, Tio, HE AR, ALO, Jij KF-EDTA ¥,
K;0,Na,0,Ca0,Mg0O,Fe,0,, MO F[R-FRUOEHE, P.Os AESILAL.
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B 2 WA, B 2.3.4 M1 15 EREREFKERE, TESRE VK BEMRK, M5
EERTMRE=ZLRAENLY, BEFRRER, WA TEFRBUHAR, REERY
AWPCRGH, LERRRATRRITRTANRRE, ReHESaRi, PEMR

T2 LMBEHHE
Table 2 Morphological features of the soils
HES | BR )| BE | pan il color HHLR() iy T FHRE
Profile [ Loca{ (cm)
No. tion| Depth | 4 Moist| F# Dry Organic matter Structure Crack
rm | 00 | 5Y 2502 sY 3/2 5.47 Zil A \ 8
No. 2 9--57 | 5Y 2.5/2[5Y 3/2 3.77 BEAR B/ 8
BHE& | 57 _110lloyR  5/8 loYR  7/6 0.39 BXELEH FILFH
fE | 012 5Y 252 )sY 32 4.21 v B8
No. 3 12—40 | 5Y 2.5/2{5Y 3/2 2.46 ® R B IR(KA S &R
HRK | 4070 | 5Y 2.5/2]5Y 32 1.14 BRIk DUKE T F-3-3-9)
] 0—4 | S5Y 2.5/2|5Y 3/2 3.81 % e i 5}
No. 4 PB4 6s|sy 2.5/2]5Y 2.52 3.03 BRERAR BB
) % | 65- 85 | 5Y 2.5/2 | 5Y 2.5/2 1.91 BERR Hoo8
85— 10YR 6/6 | 2.5Y 8/6 0.28 BRAEKEEHE KUITH
= 0—12 | 5Y 3.5/1|5Y 3/1 2.08 o Bl K 5% i
No. 15 12--35 | 5Y 3.3/1 | 5Y 3/1 1.03 R H o8
B | 35_96 sy  6/1{5Y 711 0.58 BRIR W8
P 0—17 | 5YR  4/6 [ SYR 5/8 2.44 AR B4 2
No. 5 17—58 | SYR  4/6 | 2.5Y 7/3 1.19 o FitsE
L8| 55 102) 2.5Y 773 | 2.5Y 83 0.89 HETEN FHEL
- o—10 | 2.5Y 572 |2.5Y 7/3 1.76 BRBCRINER) %%
=g | 1030 Y 4/n | 257 773 1.04 BERCRN R H o8
No. 10 30—50 | 5Y 4/1|2.5Y 773 1.40 B H o oa
W% | s50_g0 | s5Y 4/1]2.5Y 7/3 0.43 BRE g R
80—110| 2.5Y 8/4 | 2.5Y 83 0.30 E R T o
sy | 0= |SYR /4 [SYR  5/4 2.04 HAr B/ 8
No. 14 25—85 | 5YR  5/7 | 5YR 5/8 0.44 E R B8
®H | go—110{ 2.5Y 7/3 | 2.5YR 5/8 0.27 P * AR

D) £ B EAERRERAREE R,
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BrREEE: (1) #IE 2,3.4.15 A1 10 O B P A K B B EA i HE SR R AL AR
ROFE, AR LEDARBRARGZREREMRA 1), 5 M 14 DFLERILRAN
E,BF—-EFENHBRAERRANR B T BEKSEERNEMR, (2) #E 2.3.4.15 5
1oduSH KRB A BRFE, ARRFEZRA 2.3.4), ERAATRR FERFTRK
B REES #E 5, 14 WEPRE KB REIR K /DB R ) BRSOk BT B i
WA Rs Zhie R R 1T TR R B W E & M, BA ) B e R IR Z iR s KB,
OB GHRMITE BREEFE, KR T FREETZBHERMNAKCESE MKEEE
B 2,34 70 15 HBBGAE, EEZ N RE.RERENZ 0 EE  EREELEE, K

®3 LABKUKARESESELER

Table 3 Swell-shrink features and basic physical and chemical properties of the soils

Ma WRE | sempmnn
HES | BR cl L% [ Swell- oH CEC sirEE
Profile{ Depth azy Clay shrink D ) Fey/Fe,
No. (cm) <0.002mm ratio | degree |COLErod|COLEstd |(1:1H,0)| (cmol/kg) (%)
(% %)
0-9 68.68 1.00 37.70 0.1347 7.79 36.45 46.24
No. 2 9—57 63.18 0.92 44.65 0.1453 0.1123 7.85 44.50 65.71
57—110]  69.22 1.01 47.78 0.1367 8.08 24,75 39.48
0—12 67.40 1.00 46.94 0.1627 7.68 48.71 53.23
No.3 | 12—40 68.64 1.02 55.91 0.1483 0.1217 7.87 46.36 70.78
40—70 76.81 1.14 55.94 0.1530 8.07 47.74 47.54
0—4 61.38 1.00 45.43 0.0989 7.74 38.88 72.95
No. 4 4—65 63.55 1.04 39.51 0.1349 0.1007 7.56 42.41 64.19
65—85 61.99 1.01 42.58 0.1298 7.69 41.10 56.01
85— 79.02 1.29 51.24 0.1261 0.0985 7.92 23.09 52.37
0—12 49.04 1.00 44.46 0.1141 6.15 20.72 48.87
No. 15 | 12—35 49.35 1.01 45.47 0.1342 0.1054 7.03 22.75 41.40
3590 64.83 1.32 62.37 0.1011 7.03 23.27 49.16
0—17 39.45 1.00 23.93 0.0570 4.88 13.91 62.12
No.5 |[17—58 69.29 1.76 31.20 0.0732 0.0593 4.76 23.63 86.35
58—102] 74.74 1.89 28.55 0.0759 5.17 24.75 88.36
0—10 41.48 1.00 33.65 0.0865 7.04 12.72 37.64
10—30 48.90 1.18 26.55 0.0856 7.09 10.89 39.66
No. 10 | 30—50 48.61 1.17 27.61 0.0826 0.0605 7.11 12.27 37.41
50—80 40.68 0.98 28.12 0.0986 7.13 10.93 56.17
8o—110| 45.51 1.10 24.98 0.0932 7.03 9.10 52.37
0—25 53.30 1.00 27.23 0.0763 6.82 25.44 88.68
No. 14 | 25—80 59.42 1.12 25.99 0.0837 0.0768 7.05 22.79 81.17
80—110{ 63.88 1.20 26.18 0.1304 5.26 25.28 81.05

1) ¢H&%ME COLE ff;
2) FEHMERE;ENE COLE M,
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BT T R, B R T HR RS (4) BT SERS, R E
AHER, HREFRTERMER, ZREET 0.8,

(Z) MRS R ER

SEAME L RPUEEYNE, SEREE SR (<0.002mm) T 40%, MFE 3
=00, B 2.3 RERN & BHES, (B RRUNS WA e R E, B 4 7 15 7R AR
EXARDHNALETETLARRERREER TRRBBPHE M, HE 10 35—
NERKHE ST 14 ENER D R ERE SIS R —BL R AR T
HE AT B R RER,

REHESANESTR, BREEHRENE—EER, ¥E 2,3.4.15# COLE,,,
BT 0.09, KB /A, RAeHNENSEET#ELHEY, BHE0.05—0.07 2
Ho MAEBEHBRBEE COLE EBH—BHIH Mo

R4 M (<0:002mm) SRARKSHENT WA

Table 4 Total mineral and composition of clay fractions

14%0.1n
wEe | 5 | RBE | RKE | gRg | X0 amT
Si0, | Al 0, | Fe,0, si0,/ | sioy/ (%)
Profile | (cm) ad 1R | @ | @ | @ | 1ixo.10m
(%) (%) (%) L 2s *
No. Depth Mont. | Kaol. 111, mineral
0—9 |52.85 [22.59 | 7.21 | 3.98 | 3.30 | 51.5 | 20.6 | 14.0 13.9
No. 2 9—57 | 49.55 24.12 7.74 3.49 2.90 50.9 19.9% 19.3 9.9
57—110| 42.50 22.49 14.68 3.21 2.27 55.7 26.5 17.8
0—12 | 49.65 [23.51 | 8.41 | 3.59 | 2.92 | 73.0 | 14.4 8.0 14.6
No. 3 |12—40 | 50.80 | 23.06 | 6.76 | 3.75 | 3.16 | 67.5 | 10.6 4.8 17.1
40—70 | 50.00 24.19 7.74 3.51 2.92 69.0 10.5 5.9 14.6
0—4 47.90 29.15 6.22 2.79 2.46 47.2 22.7 11.0 19.1
No. 4 4—65 | 45.45 29.99 6.63 2.58 2.26 44.0 25.7 9.6 20.7
65—85 | 48.10 27.92 6.98 2.93 2.53 46.3 27.0 106.7 15.1
85— | 48.05 |26.29 | 8.09 | 3.11 | 2.60 | 43.6 | 22.0 | 23.9 10.5
0—12 | 45.75 | 25.81 | 3.33 { 3.01 | 2.78 | s82.0 9 8.9 2.2
No. 15 | 1235 | 46.85 [26.76 | 3.77 | 2.98 | 2.73 | g3.8 3.1 5.8 7.4
35—90 | 46.53 | 27.55 | 2.84 | 2.87 | 2.69 | 74.9 8.4 7.5 9.2
0—17 | 47.50 | 26.27 | 9.03 | 3.07 | 2.52 | 28.3 | 49.7 4.8 17.2
No.5 |17—58 | 49.25 [26.78 | 6.94 | 3.13 | 2.68 | 25.5 | s1.8 5.6 17.1
58—102{ 51.00 | 24.92 | 6.85 | 3.48 | 2.96 | 28.8 | 49.1 6.7 15.4
0—10 | 46.60 25.04 8.23 3.16 2.62 12.9 70.7 16.4
10—30 | 46.15 | 31.30 | 7.89 | 2.51 | 2.16 10.0 | 72.2 17.8
No. 10 | 30—50 | 43.90 {30.30 | 7.15 | 2.46 | 2.14 8.2 | 71.2 20.6
50—80 | 46.05 27.48 7.94 2.85 2.41 6.7 77.9 15.4
80—110{ 50.00 27.72 9.01 3.07 2.54 6.5 81.5 12.0
0—25 | 40.80 | 32.60 |11.46 | 2.13 | 1.74 8.7 | 58.3 6.2 26.8
No. 14 | 25—80 | 41.90 [ 30.55 | 10.48 | 2.33 | 1.91 6.5 | 63.8 | 12.0 17.7
80—110] 44.30 31.07 7.89 2.42 2.09 8.8 69.7 21.5%
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Bl 5 56, iR T EA BRI B, HE 2.3.4 & 15 1) CEC HHES, —
£ 20—50cmol. kg ZAl, RUPRIBLBRER o XMERSE Texas AT W T HHEY,
HEF IR, BaT RBX a5,

BERA SISk e AR, B 5 7 14 &, L EHESRTRBX O E. FRLE
ZEHHE 40—60% , R H X L 2T ML R L RS, B & TREMRSFEE Y,
RS HIR £ & T LR RIE —E# o

() R tFZETHEER

MFE 4 T, ST 2,3.4 7015 MRS RL Si0,/ALO, B, HLASRBISS M 9120 &=, &
GHEEMERBER K,0,Mg0 EHEH, Tl LN E A “TRER", IR
HEREMEE, HEERIIBAHE, BB LeEEREXNMKE, HE10RF
B BRI, (LR RUE 0 EROR R MR G T L k. KA mRARERR,
KR LA S E 0 X, BT 5 EGERY S10,/ALO, MM TN P REGET WNFE

(B 1)o

- /\M A
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No. 4

No. 15
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Fig. 1 X-Ray diffraction patterns of clay fraction in B horizon

() TH2BEBMIREFRR

S5RERRREHE e SEAL, iR 1B RUAEHR LI B R M#E
S AL, SE 2 A4 WHENEEFFY: ALO; > MnO > Fe,0, > S$i0,( i ) > TiO, >
K,0 > P,0, > MgO ~ Na2,0 ~ CaO (: WA ERARRET 1o HAEHRBRILFERE R
b, REXELBESHERTHEERKRER, ExRIBRFINE —EHHFE F <,
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5 THTRLBEERIBRR

Table 5 Total contents and migration-enrichment features of
elements in the »soils

HES mE RE | si0, |A1,0,] Fe,0, | cao | Mgo| K,0 |Ns,0| Mao |p,0,! TiO, | P2
Profile (cm) ba
No. Item Depth @) | ()] (%) | (%) | (%) | () |(%)| (%) ()| (%) | .14e
+ ko B 0—9 | 52.80 17.78 | 6.71 [ 4.65|0.80 | 1.28 1 0.29| 0.17 | 0.06] 0.45 | 0.69
No. 2 9—57| 55.60 [18.42 | 8.13 {2.05|0.79 | 1.28 | 0.31] 0.28 | 0.05| 0.62 { 0.41
BERAHD 1.08 [ 1.39 ] 1.28 | 0.29|0.26 [ 0.63}0.19] 2.05)0.32) 0.82
EBE 22.01 [ 0 8.05 [79.37 [81.57 |54.90 86.49|—47.02 {76.75| 40.84
+ k4 B(%)| 0—4 | 52.70 [18.72 | 6.08 | 1.95 [ 0.66 | 1.05 | 0.35| 0.13 | 0.06 0.45}0.37
No. 4 4—65| 61.75 |1 .64 | 7.20 |2.29 | 0.70 | 1.14 | 0.26] 0.17 | 0.05 0.76 | 0.41
HEARKD 1.15| 1.44 | 1.14 | 0.18 ] 0.22 [ 0.54 ] 0.19) 1.36 | 0.32] 0.93
TBE» 19.78 | 0 19.84 [87.28 |84.64 [62.41 |86.40| 4.52 [77.35] 34.83
4tk 4 B (%) 0—12| 72.05 [16.63 | 3.09 | 1.09 [1.08[0.95|0.34 0.08 | 0.07{ 0.77 | 0.38
No. 15 12—35| 72.65 |16.82 | 3.18 | 0.94 | 0.96 | 1.01 | 0.35] 0.06 | 0.05| 0.62 [ 0.35
BEAKD 1.45 | 1.29 | 0.54 | 0.09 | 0.33|0.48 [ 0.22] 0.64 |0.35 1.07
FHED —12.67 | 0 57.95 [93.23 [74.41 [62.63 |82.51 50.50 |[72.55[ 16.83
+ k48 (9%) 0—-10] 68.10 [14.34 | 6.03 [ 1.35[1.562.09 0.39 0.31| 0.08] 0.90 | 0.65
No. 10 10—30| 68.40 [14.34 | 7.35 |[1.23}1.27 }2.09 ] 0.27 0.35] 0.08 0.24 | 0.57
BEHRARMY 1.37 | 1.10 | 1.15 | 1.11 | 0.46 | 1.02 | 0.21 3.00| 0.47| 0.88
EBLD —23.96 | 0 ~4.65 29.97 |58.59 | 7.50 {80.93]—172.18{57.31| 20.44
+t4m()| 0—250 49.70 |21.99 | 12,15} 0.90 | 0.63 [ 0.65 | 0.20| 0.17 | 0.11] 2.08| 0.19
No. 14 25—s80| 38.15 [19.36 | 11.41 | 0.90 [ 0.78 [ 1.02 | 0.47 o0.15 | 0.07] 1.88 0.28
BEERHD 0.88 | 1.59 2.03}0.08 | 0.2310.41]0.21) 1.45 | 0.53] 3.05
TIBED 44.66 | 0 —27.81 [95.15 |85.59 |{74.24 186.57| 8.47 166.69|—91.68
KT
R 49.95 |13.01 | 5.80 [11.67 | 3.10 | 2.04 { 1.57 0.11 | 0.17] 0.65
EINER(%)

) i%%éﬁh% (A + B) +WEY/BEEMAY;

5 (A+B) LHSULH X B# ALO. /3 (A+ B 13 ALO,
2 -—*—2 )] X 1009%
RERILH

2) EBE=[1 ~(
UMEESRATBEB

RIZE UK, Mg Na Ca Uk SR Al Mn . Fe (AN EE, HHE 15 BEER, KxiEHEy
BEEIBFH Si0, > AL0, > MnO > Fe,0,, ZH|EMAERESHERX, RERANSERM
MEREREMNZZBETHREELNEEEMFERAE A EGHEHENEZERE, %iH
10 54l 15 AEARZE, BRIANENEEARBN S, B/ ESERNER F thiyg
_l% (Mno > Sioz > Fczos > Alzos)) ﬁ&T%ﬁ%ﬁﬁi@%fhﬁE%#%%é%ﬁ%o
foHm 14 MRILHBERRERIFE, xR E ¥ F 51 %: TiO, > Fe,0, > AlLLO, >

MnO( : ) > Si0, > P,0, > K,0 > MgO > Na,0 > CaO SR BENaEsE—
B REEHALEERS.
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HTEBRSERNEEERNZAEN, HEREBEFEERAZR. BE 14X
B H R AR B RE B B i, T IE 2.4 i F —E B A B, #IE 15 f1 10 o
BT L BUBRAMBEREAREFE, IR ENERMNE—NERIET LR%R,

(B) ER/REHAME

LARIR: HRIBAESNEBSBRERNBALLE 6, BEELRALD L
HeRRRETRE, HESNARTESR L HE L EREIMFRLES LR #H
E+BAGESBERTRONALHAEE TR %BLAMAG TR EREEE
BIAR, TR R R BRI 5 H B2 4o

2. BB SR AHE LD BEHREFW, A SCHER D E AR £ R R
T T EATRES . REETFRAFKER =18, SHRBREFONT
EITEARRER, ARARTHRERSFIEESHETR (& 7). F—FEHTRIIEME
#829 COLE {&, CEC/#i%r % Mk % 6. 2RI % MK RE MR , AP FEAR 4 IR % , it
A E — A TG LR B IR, AT ERREIR R % MER % , A
BRABERME.TAEN ba &, BT WA T HAERENERE, HENREA
SCERE, BB E RN TREEERE (B 2).

27T NEMEEATHETFRNG SEASRITARE

Table 7 Factor loading eigen values and cumnlative contribution rates of the
former three principal elements

bR Item F, F, F,
COLE 0.941 0.147 0.1881
Mg 0.875 0.249 0.0808
% 0.251 0.847 —0.0255
FAE 0.724 —0.474 —~0.2339
CEC 0.853 0.427 0.1996
CEC/Hk % 0.908 0.118 0.2583
HEMAE 0.504 —0.484 0.5566
Fey/Fe, 0.558 0.538 ~0.2088
5k Si0,/R,0, 0.670 0.171 —0.5687
3% 0.865 0.037 —0.1196
"% —0.749 0.604 0.1604
ba {& 0.594 —0.417 ~—0.4566
BN ERRE 0.911 —0.221 0.2582
A5 AEE 7.301 2.365 1.196
R TR 56.29% 74.3% 83.59%

MBES RNERE, ITNE(RE LOWRDEEN S RAKRREAL S, HihE
TR AP RS COLE {bnak, B 5,10, 14 RIFTRIEEH L, fkigs
REREZHE, B, HE 208, REVIBEEIROEE9.10.5,13 14 E£E+
WAL RPBE T ERATERE ARG S 2 h AR E A SR,

3. RE T MAL DRI &R E .

(1) MRS REFRPHETERBEORESRAGTHRBTEEL 8 A,
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{EMELIKAR (COLE) = 0.05 MIEIAKEY, RIEREE LH R EMo 0T LIR
HiRH, FEERNENSETEELHOTHR, EHEINGIINRF COLE = 0.09 &Y
. ETEEHMIEEE D
FREI, $HrEER—MREFNE

F,

1.6 Com@»i.0

1.4 [ZTIm@E»20 RIF8:, /EZE R COLE HE
=i _ % 0.13 fE 2 bE A+ RIS FRAE
0 BABKER LT AR
e (=352 e %%t £ LS

. HO B BT
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GENESIS AND TAXONOMIC CLASSIFICATION OF
VERTISOLS IN YUNNAN-GUANGXI
REGION OF CHINA

Qiu Rongliang

(Deparimens of Enrironmensal Science, Zhongshan Universizy, 510275 )

Xiong Dexiang and Huang Ruicai
(Nanjing Agriculiural University)

Summary

For the understanding of the distribution of Vertisols and vertic soils in Yunnan-
Guangxi region of China and better use of the soils, seven profiles were collected
for the study of genetic properties and taxonomic classification. The results showed
that the weathering process of Vertisols was much weaker than that of zonal soils.
The element hyper-geochemical features also showed the same regularity because of
the lower degrees of relative enrichment of Al, Fe and Mn and leaching of K,Mg,
Ca and Na in Vertisols.

On account of the montmorillonites being over 35% of the clay minerals and
a special microstructure, Vertisols had a very high swell-shrink potential with the
swell-shrink value and COLE being 40% and 0.09 respectively. Meanwhile, high
swell-shrink potential leads to the formation of unique micromorphology features,
such as voids being mainly fissures, hairline cracks and plasma separations including
asepic, insepic, masepic, lattisepic, vosepic and skelsepic.

The results obtained showed that profiles belong to Vertisols, Ferrasols and An-
thropic Soils, respectively, according to the Chinese Soil Tixonomic Classification,
and some profiles of the latter two soil orders maybe fall into the vertic subgroup.
Some delimiting standards of orders, suborders and great groups of Vertisol and
vertic soils are suggested.

Key words Vertisols, Genetic properties, Taxonomic Classification



