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Table 1 Climates, Parent materials and vegetations of the soils tested

gy | ppws | mame | TOB | FRE O oy

HS 1% . ) Mean tem- Annual o bi-X.
. Parent | Sampling | Altitude . Aridity .

No. | Soil type . . perature rainfall Vegetation

material site (m) ) (C / mm)

() (mm)
S1 | ®iFH |WHE| MBS 500 15 1200 0.62 ¥ B2 RR. BARTE. TH
S2 (US| A | BREN 960 15 BEH L. WE TS
S3 (WERE| WA | UER 1390 9 1180 0.24 #H R R, &k
S4 | itz | mAE | TH8 1910 9—6 1180—2200 [0.24—0.21| Rk . BW %
S5 |l ES | BHE | KER 2400 5—0 2200-—2600 0.21 LSRN T
S6 | WiFE |ERE | HER 3050 <0 > 2600 0 B AR KHES
okt
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HEK 6 A F0 T 20 A~ B FER H MR BRI B ARG B X AR [ i 4R 7 1, JURE ACPEAR ST 2 1.2,
1.2 WikA*E
1201 KB Wb 8 5 R R ¥ AEEANY S A e LR kB AR, A
0.5mol / 1. NaOH FIEES i IM 8, PR 4N B /N 2um B9%RE, 230 5110 RGBS IR A SIS 48 .
1.2.2 WORIM X SPERATEEOMT IRACE: DCB BiekabBE , 4 il BUSE SR H i B FIA AR A BT
FAR R8RS, BEAY 526 300T F1 SS0T B s /NG G M ik, AT A Ia i BT A CuKa ST, 4 s
34kV, i 18mA.
1.2.3  RERIBULT SN EIEAMHT  BESBEEST KBr Ji K, £ MODEL 260— 10HITACHI 41 5h 56843 F £
.
124 HKRMETEEEMT  HEEE Na,CO, W, HE BRI, BUEHE{L EDTA F %
s, Hieoc#r 3 AR FIRKOGIEE. KGR LA .
125 THEEMER P ARDE SRR B RME A8, Tamnis EHI DCB /73 5748 50 8%,
$5:DCB AL T M 0.3mol / L #7528 B IR A W S U 835 0.5mol / L NaOH i 2.5 /3 phifs 42 (4 5,
B, PREE FRKIGRE IR RBG ek, 8RR KRB L E RN,
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Lanm i #0™) F /& ld, (LB AR (S2 F0 S3) AR LA A & 15 AR RATAE 1L,
HKZ R A 2. L HIARSE (S4) | 1L B AR 3R (S5) A0 (L b A% 6 4 b Ak £ 1A
Lanm &4 £ (EEE Ldnm SET Y OBEIRA G, HIK K B i,

EREERFY], X R LT 2 0 1 REZRT YR T KB Lanm 78
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F3 EHP=MIETINER (%)
Table 3 Contents of three major minerals in the clay fractions
KS =1 Kzt 1.4nm 7Y 5 =1 K= 1.4nm ¥4
No Kaolinite  Hydromica 1.4nm mineral No Kaolinite  Hydromica 1.4nm mineral
S1-1 7.6 54.0 38.4 S4-1 13.4 254 61.2
S1-2 79 5t.1 41.0 S4-2 13.4 25.6 61.0
S1-3 9.0 57.0 34.0 S$4-3 13.2 33.6 53.2
S1-4 8.0 48.1 439
S2-1 9.1 45.8 45.1 S5-1 12.3 28.5 59.2
S2-2 8.5 60.6 30.9 $5-2 13.0 29.5 57.5
52-3 6.0 59.6 344 S$5-3 15.6 30.0 544
S5-4 14.1 37.4 48.5
$3-1 11.7 35.5 52.8 S6-1 11.1 31.5 57.4
S3-2 10.5 494 40.1 S6-2 12.7 240 63.3
$3-3 11.7 41.7 46.6 S6-3 13.7 225 63.8
» MXPBEMPEIUE BEHA =8 x $HE < LFEER.
Lanm FYHARECH 2, KR HEBARECH 4; B HARECH 2.
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Fig.1la X-—ray diffraction patterns of clay fractions
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Fig.1b X-ray difftaction patterns of clay fractions
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L LD Ldnm 048 F(FEBT 50%), IR K 28 (HEF 25—30%). FEigkTt
w1, K BRI, Ldnm &8 & B2 Xt 1.dnm 779 8 500 A5 46, IRV 3k g g
AMMNEZ, 14nm SETHE D, @K TEP L4nm SETYB L, B AR HFE
LRSI
2.2 AEBRLIE FRRE . 8. ERLY

221 hHEERGREAILE K 4PRBIEEE, AL S1 2 S6 51, IEKSETHES

i, KR AR al T2 8K B BRI 0 b B T AR e T K, R L Y S HE ((Fey—Fe,)

/Fe) WAL, MR RN EMEUSERER T, SR P UIERES S T,

AR SRR R I B R S BRI E R A . ‘

Si:
S
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Fig.2 IR spectrum of the clay fractions

222 LR EfE #ul St E S6 51,
() B AEm 04 8% 87/ ke, 15 21
. (2) dE L SR BRI 3R T S T K, Tamnis 73248
SHh 2.0 8% 353g/ kg, DCB 55 & 8H 7.9
W& 544g/ kg, FrBERMMN DCB 43 5 # R R
PR R (EEZZHEEES) bl iR
KGR L bR s o AR L, BRI X5 E
T & L4nm o ET W E DY, (3)KikL SI
F S6 MMBIATEE T EM 19.7 W% 70.0g / kg, t
W 6 4K F v o 8

223 bEgERbR A kR AL ST E Se S i,
HBREERES RN 47.0 B E 27.8g/ kg, FEMEIK
FHEsmpEAR. EATL0M IS (B 2) /5 780—800cm ™
Ak A AU T 5 AN (7] A 8 Rt Hr S A et ) S B0 IR i e

A A —2, #H N.U.Jmnocuuua Fl H.E.CeppeeBa(1981) #2 tH By —~ & b B 45

F4 GuATIERRRIRE B HEAMER (g/ kg)

Table 4 Contents iron aluminum and silicon oxides in soils and clay fractions tested

it A B
5 Clay Soil
No Fe,/ Fey/  (FeqFe))  Aly/
Fe, Fe, Al Al, Al Si, AL Fe, Al
Fel%)  Fel%) JFe,  (FegtAly)
Si—-2 | 510 414 20 79 197 470 6.6 12 44.1 7.12 0.16 0.30 0.40
S2-2 1440 594 35 109 409 458 7.6 7 53.4 12.45 0.16 0.50 1.30
S3-2 1690 547 40 84 418 551 83 13 47.8 7.12 0.13 0.20 0.20
S4-2 113.60 488 84 199 522 430 148 28 423 2.59 0.29 0.50 0.90
S$5-2 121.20 66.0 14.5 264 435 32,1 9.1 32 577 2.14 0.26 220 2.50
S6-2 {2490 500 355 544 700 278 127 50 53.1 1.01 0.52 820 8.70

* FBEELL SO, B ALO,. Bk Fe-O, i, Fey, Al 7 DCB IEIE#K. #1: Fe,. Al, 7 Tammis ¥ % {2 5
BB AL MR B RS AL, S, MABIF . B Fe,. AL B AR ROUAR RS, &,



134 X L% SR L SRR Y B 11 . 65

SRR KEHT 8, A N 2.49—8.00 (36 5). Ll o B A5 1) Mk 8 B bk BB R —
FABBEOA-—FEA-BLEE, HANEF o FEA-E8K, SR B EHERT
T B

x5 USRI _SURERERE

Table 5 SiO, crystalline index of the clay fractions

ne -
No. bsgo(mm) bpin (mm) K
S1-2 14.5 10.5 8.0
§2-2 8.4 6.5 6.56
S$3-2 11.0 8.8 5.80
S4-2 8.2 6.5 6.01
S§5-2 8.5 7.5 341
S6—2 3.5 3.2 2.49

— 18}

b
+ K, =10Q ﬂ% K Q=2.9,b,5 % 780cm ™ HHE, b, 7 780 F 800cm ™" #7 ik X B/ G,

780

23 HHRRIRS LA
231 T HRARESE  SIE S6 SRR AMEEFESFIR 3.35,3.16,3.01,
3.13,3.11 f1 2.77(F 6); BEER R 910 2.69,2.47,2.34,2.36,2.33 M1 2.15. EfIMERIR
T 2 TREEE AREAKR, X5 TR T YL 20 1 B YR E, BRETY
SERVHSGR IEPEREANER Y.
232 THEHNEMAH ALSEE THEMNRNECRSESHAZRSEFUMHE
K, ftif S1 Z S6 5 LR R MR S B 36.4 BN 18.1g/ ke, BEMFIR T+ 7 M
. 5HX HEMHEL, K 1.0nm M AN —B., EABESEBESERE
R bAR s AR L 7.8g / kg Ab, — RS BEPANE.
24 TIRSHMAIREER
241 HRZARLGEGEHHEE TFCHRE  H1E 770, DCB 45, Kk S1,S2 fl
S3 By CEC H S4 #1 S6 B4 E 5 4—9cmol / kg, X5 S1,S2 1 S3 i 1.4nm ¥4 i 4
X, S4 Al S6 LA 1.4nm FEH P 4 EHF. S1 X S6 KiKiZ 0.3mol / L H R H
WEEJEH CEC BAEFTH CEC, 43 HI3EK 1.44,2.55,2.19, 14.24 F 10.68cmol / kg, H:
HESHNFERPEIVAR (AL) ZHRBEFHX(r=099 n=5,p<0.01), X5
Pl LR R Ldnm S EFT Y& BEE, RS EMRPEEEH CEC HERR K,
242 THUKAHRH (CEC,) Al ZB#LAT (CEC,)  THKABMFERAL2: 1 HE
KT YR RSB, BEOMKEREBEHKABR, L4nm S EFYEBRIERES
TRA AT A, AR A LA BEE. & 7 OBE R, 1L HiRHA CEC, &KX,
HRR B, S RAR, LHEN CEC, HEA S BNEM 14nm TET WS
I AR/, (LA S 1. 4nm A ET WEZE, 2 CEC, &IX.
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Fo Bt LERRRA AR (2 / ke)

Table 6 The chemical composition of the clay fractions in soils tested

wrRE )
HS $i0,  SiO,

Si0, AlO; Fe,0, TiO, CaO MgO K,0 Na,0O MnO P,0; Ingored A1 R O
273 273

losses

SI-1 5062 234.8 938 9.4 1.3 23.1 36.2 2.8 0.7 1.5 84.5 3.66 292
S1-2 4774 2422 933 9.2 0.8 22.3 36.4 3.6 0.6 1.4 86.4 335 2.69
SI-3 4837 2466 1036 9.3 1.5 23.1 36.6 2.9 1.5 1.4 840 333 263
S1—-4 4830 2419 1084 9.3 2.6 236 344 2.6 1.7 1.0 849 339 2.04

S$2-1 506.8 237.1 918 8.9 1.5 230 352 2.9 0.7 1.5 86.8 3.63 291
$2-2 4655 2487 1112 8.7 1.2 24.8 35.5 2.6 1.5 1.1 87.3 316 247
S$2-3  467.0 250.1 115.1 6.4 1.5 22.8 36.6 2.0 1.7 1.5 89.2 3.17 245

S3—-1 4556 2420 1083 12.5 4.8 29.6 334 4.6 2.7 2.2 100.6 320 249
S$3-2  432.1 2439 1144 117 39 29.4 34.1 4.6 3.0 24 100.8 3.0l 2.34
S$3—-3 4742 2320 1080 108 2.7 29.6 3438 4.8 2.6 2.6 914 347 2.68

S4-1 4555 2373 940 11.2 5.1 259 297 7.9 0.7 2.1 127.3 326 2.6l
S4-2 4144 2246 1154 10.] 1.7 28.1 26.4 3.2 2.8 1.7 1425  3.13 236
S4-3 452 2471 100.5 114 4.8 275 311 4.8 2.0 2.1 1123 312 248

S5-1 4255 2022 1083 122 4.8 32.8 34.0 4.5 0.5 3.8 1653  3.57 2.67
S$5-2 3984 2174 1149 10.1 35 21.8 20.6 32 1.3 4.9 167.6  3.11 2.33
S5-3 4110 2349 1147 114 4.8 232 284 7.2 1.5 4.7 156.3 297 227
S5-4 4126 2436 1123 11.0 3.7 259 324 8.8 1.1 4.9 143.1 287 223

S6—1 4423 1962 748 12.0 6.6 18.2  26.0 7.8 0.1 26 2116 383 3.08
S6-2 341.7 209.0 94.1 9.3 7.8 23.1 18.1 43 0.5 35 2643 277 215
S6-3 3340 219.7 952 9.3 1.0 26.4 18.6 10.2 0.8 38 2695 258 3.03

x7 AL BEESHEMTR AR CEC (cmol / kg)

Table 7 Charge properties of soils and the CEC of clay fractions by two different treatments

DCB AL MR HEMALEER » B-A i
¥ Clay treated Clay treated by citrate Soil
B-A A
No. by DCB CEC
(%) AEC CEC, CEC,
CEC(A) (B)
S1-2 28.10 ’ 29.54 1.44 5.12 2.94 3.04 8.70
8§22 33.62 36.17 2.55 7.58 6.93 3.08 11.02
S3-2 29.76 31.95 2.19 7.35 5.93 2.39 8.90
$4-2 25.61 39.90 14.29 55.81 12.51 8.29 4.78
S$5-2 — — — — 19.27 12.20 6.59
S6—2 24.02 34.70 10.68 44.44 34.40 — —

* LI DCB BN A TR .
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HEW A BRARRT L ERAREEEEENE THRM SRS, K205 1 E
PUR, RS BN SEBVME, R, LSRN ANR, ERER B3R
1§, H: CEC, 8/ Wi A HUR & R ER S ENAL, BlERAR& SSEARR
EMHNE, N2 14nm SETYTEKEL, FIUGEN CEC, HATHENREL., Lt
R A PR, R B A BE S, H CEC, HEMEHR.

EREMEAE THEERA, LHPARESNEK. SELY, HHEE FTRIER
A, SR TRREN A/, RIEE LW ERFRENZ DX HEE TRIAR
A/, B SIZES6S1H AEC SHIEMIERER. SRS RA ST EEH
K, L b EREE S ENEL, FRE LB HRAE FRBREMTEABE
PR .

243 FHSHPEIRE FAR, SHREBA ApHE  BE2ALUEL, A SI X S6 5
TR R EN 8% E 10%U T, T X BMERABNL 01 HE
5.69cmol / kg, P T ERTH A SRINE ., SERLE TIRAOTHRES G SHhER
B 90% A b, BT BB T AL 60% A . T4 ApH (pH,, , —pHkc) HFTEAR

Bl - 498 e AR T BT A e AT AR, IE(E R AT ST, RZ MBI, ApH fHBK, 7BA
B EfR AR ZEREEE. S1 £ S65 15/ ApH HIKK A 1.72,1.75, 1.88, 1.30,
0.90 1 0.92, X M\ 55 — 00l o Ut BH , Bl 4R T v, H K AR ol A B U 0 ] R e A R O
%, AR AR EBRA R, SHASS 2 | e WABRMEL, ERHTEE BRAN
REEMER BN,

3 8] & ik

3.1 #RBEAEFESRIEEITVYHRLESRERS

FAR SRS A R R R 0 AL 5 AR AR LU TR E: (D) AR
REBOM LT YLL2: 1 BOAE, 1 | GRS EHRAD, AR T, 2
1 BT YBEEFEA 1 | T YRERRT 2 BBk = REFANEA 14nm
BT YRER, HXAMHE AL T LA £ R B 5 BEE A B B, X5 i
VAR RE S = B0 I8 60 A0 SR RE Y B A9 38 1L L S SR IR, b AR 4R S B S XA AR L AR
XH. QBB RA S, TEE LT YRR SR EBER, Laom SET YL, KU
X A 2 1 B B R LR AR R R AL R AR R .
3.2 #RZM T R ARERRI K. SR FICHIRIRL LTS = B X R T R A R M

TP R E YRR YRR, HEBRMESER L &FS TR
Bk, HE R B0 BR. 55 AL SRR B A R P BT o B LU B R T R TR
REAEH LR R 88k, BRI & BN S R RS B R AL, HEARTX
AHBR XA 1) ZEXEERAL TR, S ELY USRI R R, KFH
B, MBS LR R B BRI R USRS N E. QR HER LT Y EER
2 1 B9y, EEMEER 1 1 BFY, (3)DCB HiREE S DCB FR&. BB E D
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B BT EHER, J5H IR/ (R 4P MOREE M RAL 13 SR B K P AR R
& HEMYEBEHAES FERESR, KRBT EfRERAFRMR EEROAR. KK
it d R AE SRS BB IS, XU A S FIR I R R AR T, N E e £
FIBE P B R R X D 0 AR S IR I T ARG, BB R OB R E B
RIEBEM. MRS EKFHK L REARBLW, TREVHE, RALHEERRIN
U, AT RACTE B, Kk A8k, LY EZR AR,

HERR T HORR AY BE SR RIS R T @ T 0D, R X i LSRR P R S B
HX L., BRARRTEERLOLE BOE U1 R gRRBEARIERS
BSNEE, AR TR, TR LR A SR TNl 3, d =K Ea5EME
RREPY, ZREERA ERTENNESIERETESBASTRENES, AKE
BT R E IR LR YRR R, — A 2 1 Y ERER L4nm
TET Y, KIS N BEA VLSRR, S RAE R RAE. T, A X 1L+ 5%
HORRL A EE SR R 5K P DR PR R B R, —H MR A& R —#.

ARG RE: (1) KX Ly o] 25 i BB IR S Tk, X 5 Bk LR A
BUEL. Kbk B4k, 8 & BIHIN A — B, (2) BT HEB AAH TE W AT & D B REH
TRHBBHEEBRIRTEA, WS HIEREE AT BAMNETMAR. Q) HRERER
HTWHETXHRER/PEE 14nm A BV YR H AR LB, 4) HEKTRHE
RAE TR 60%, BB FAXEERE FHHARKLE, X LRREFERBOY
W, mEEFMELES RHRERERETYNEER SREEREFLATHEY
g, B, ORI R AL, B S BRI SERE TR AT RATE . B
BT R E. HEFERBERD, SRR AR R RS RE R BA &
HEMEN.

g * X K&
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2. A& BA, 1962: B0 A MR AR 10 BKE B Ak L, HIRER, 30, 15— 27T,

3. BRHME, 1990: ToHIF 4 L £RKs T M AOBFSEL. KB R O £ B, R, S5 27 83, 293
—300 .
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STUDIES ON CLAY MINERALS OF MOUNTAIN SOILS IN
HUBEI AND HUNAN PROVINCES

III. CLAY MINERALS AND SURFACE CHEMICAL CHARACTERIS-
TICS OF SOILS ON NORTH SLOPE OF SHENNONGJIA
NATURAL CONSERVATION ARFA

Liu Fan, Xu Fenglin and Li Xueyuan

(Huazhong Agricultural University, Wuhan 430070)

Summary

In the five types of soils on the north slope of the Shennongjia Natural Conservation
area, 2 : 1 type clay mineral was predominant, and there were few kaolinites. There existed a
weak desilicification in the soils. For the yellow—brown soil and mountain yellow—borwn
soil, the main clay mineral was hydromica, and there was a certain amount of vermiculite, as
well as a few 1.4nm intergrade minerals and kaolinites. In the mountain brown soil, moun-
tain dark brown soil and mountain brown coniferous forest soil, 1.4nm minerals (being most-
ly 1.4nm intergrade mineral) were the major clay minerals, and there were certain amounts of
hydromica and chlorite and a few kaolinites or vermiculites. For soils examined, the higher
the sampling site, the stronger the eluvial depotassification process of clay mineral in soil
was. The contents of various noncrystalline iron, aluminum oxide, increased obviously with
increasing altitude in the area. The enrichment of noncrystalline iron and aluminum in case
of higher altitude, which could play a main role in influencing the surface properties of soils,
resulted mainly from the leaching losses of base and silica under the conditions of low tem-
perature, high moisture and the complex or chelation eluviation of organic acid.

Key words Clay minerals, Iron (aluminum) oxide, Mountain soil, Surface Character-
istics



