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Table ¢ Basic properties of soils

i B A% (pm)
%Uﬁf%l s | Hmm 77]3“:‘7%}3 ﬁ(g‘)ﬁ CEC p Machnical composition
€| Locality | Soil type (‘gn) 0.5, | (meq/100g) | (H,0)

o i >10 10—2 <2
-1 AR | peariE 0—10 | 4.82 12.92 4.6 16.8 7.0 76.2
1-2 11—20 3.56 12.80 4.7 11.3 8.7 80.0
1-3 25—45 2.30 10.18 4.8 14.2 0.7 85.1
1-4 60—30 1.63 10.31 4.8 11.9 4.0 84.1
1-5 110-—120 | 1.20 10.23 4.9 10.6 4.7 84.7
2-1 PRI 0—28 4.94 15.26 4.9 15.3 6.0 78.7
12 KL | 2875 | 1.61 12.33 5.0 13.8 6.0 80.2
31 EEEE | R 0—21 3.99 12.61 5.1 15.5 9.8 74.7
3-2 211—55 1.21 22.94 5.3 13.3 10.5 76.2

55—75 1.4t 24.20 5.2 114 9.8 78.8
3-4 75—115 [ 0.81 26.10 5.1 28.7 14.6 56.7
5-1 WITHRE | 4 0—11 4,08 23.35 5.0 43.8 21.3 34.9
5-2 11—36 2.07 22.67 5.1 63.0 10.7 26.3
5-3 3682 1.50 28.60 5.2 37.4 14.2 48.4
6-1 oT Btk 0—16 2.88 26.94 5.2 42.6 2.1 35.3
6-2 KR 16—35 | 2.18 25.49 6.0 38.7 20.8 40.5

* BRE, A REESAEMT.
H K E R AR K RS, SBMESAY R, EEBAR Df/max-IIC BFFH M EME,

WA R A Alexiade F1 Jackson's) MM FASFERE, JESPHEA 0.5 moll™ NaOH
s o, e BRUR R REFIEPES, HhENSERESKEaNERNATEERER, S1%
AWERRSTE 550°C NABERZE,HA 0.5 mollL™ NaOH BFENHE, KeEHNERED KO0 &8
BB 9% KITE s 14x107"n FEFYHERE RN, ZKEANEERAERE, AZKEAN
RUERE SR N ILL GRS G AT 2 VI 4007 » SRIETRERE B & B TNTE 300°C SREE B A B
EABBENESESRERL, RERELERELE 300 EALENEIHEEERERE LER T
OB EE. RAOITHERIFERIVE RN E R RS E DT-30B HAM N ENE,

“LERMGE R

(=) T HERNES , ‘

TRAFTERMNRAEA A, BT R ST AR, AT SR
XSRS . BRE B0 A, 8 AT ERT R BRI AT WAL R. XREDK
REIOME, FRAEARMEIL AR AR, MR E SIS BB, 2% 1698+
0.83% (% 2), BMEARK, Hriihh /b eha BT, M X B85 N mEH(E
BB B E A B G R A R, T ZEMRI B YRR . TR RISk Sk
o MM XL BE SRR TiO, & BE—BEE (1.26—2.05%), X2 X R
TREE N LR A,
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Table 3 Mimeralogical composition of clay (<2pum)

T4X10-0m
=] * = o T - .
material mica tran_sltxonal Quartz
mineral
1-1 25 17 8 34 4 N. D. 11 1
1-4 23 18 8 34 3 M. D. 13 <1
2-1 22 20 6 33 3 M. D 15 <1
2-2 24 19 6 33 3 N. D 14 <1
3-1 26 19 N. D.** 32 3 7 12 i
3-3 25 17 N. D. 34 2 i 9 2
5-1 18 17 N. D. 21 13 13 9 4
5-3 19 i6 J N. D. 21 4 18 3 4
6-1 18 18 N, D, 22 8 22 6 6
6-2 18 20 J N. D. 22 7 22 7 6

—
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Fig. | The content of minerals in surface

E?%[%*ﬁﬁqﬂﬁ%#ﬂﬁﬁfﬁ; layer of different zomal soils
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161, 365+ 111, Wb &E®S, RILBEERE, X2, MAH.

ME 2T, XREXENLE, ROENFIENMPFEIE g EX 858
0.47% ., 12.82+0.84% F1 14.10£0.35% B & 5 M E S, 98124 53.3+
22%.,71.1£2.8% F182.8+3.1%, FR{EMETEEBMPEEALSERMEIE
WEEAGER, N, ERE RTINS, RO IE RO IET, 20052 R 58124 33—
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B, FRAIEIER, FROIERET, AN, MASA XM E AL (ba ) WEHEIR L
HN R AL TR, — B ba {EivN, BT AR 7R SR Atk A0HE. AREERITE L0 1
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Talle 4 Climatic conditions of sampling localities
. 14 4 =10°C R FERCC) R =

R A iL&g?&{f,ﬂ Northern Afcumulated Mean annual (mm)

Locality Soil types Jatitude temperature temperarute Anunual ratnfall
PRt Fe e EAKE 20920 8539 23.3 1312
EREE SRer i 24°21 7400 21.0 1359

U T e B * ST RIS 29°36' 5270 16.6 1215

* RS E,5I8 19611970 £ EHE SEE .
= BEEREEEASAE 1982 EELE.

%5 ZRERFHLHORREENIERSHHEER FHRRRK
Table 5 Coreelation coefficient between properties ot clay in surface layer of several

red earths developed from basalts and zomal faciors

N Bi: F P 3 2 357361 E
T LB e | Man et | ()
#E 8 v R Northern latitude :
Properties N temperature temperaiure Annual rainfall
clay
HERESE (<2pm) —6.980 0.993 6.993 0.958
CEC 0.559 —0.946 —¢.946 ~0.546
RE Fe,0, -0.991 0.995 0.995 0.921
R —0.969 0.976 6.976 0.899
$i0,/AlL,0; 0.993 —0.999 —0.999 —0.598
810 /R,0, 0.987 —0.991 —~0.991 -0.897
ba g 6.932 —0.916 —0.516 —0.726
3R R+ ZKEK ~0.982 0.983 0.983 0.829
- F ALk —0.501 0.490 0.490 0.513
X |EBE —0.943 0.967 0.968 0.924
,IZ Kz 0.788 —0.821 —0.821 —0.89%
M ErA 0.990 —0.986 —~0.986 ~0.857
Bl axi0-om HETY | —0.947 0.940 0.540 C0.7%0
KA G 1 0.933 —0.942 | —0.942 | —0.925

VE ow=15, rggs=0.878, rq,, == 0.959,

WA AIAE . BT LR o T2 FURE T A R AR 3 SR A R0 S 1L, BRI IR
R EXEREEARN®, 7T, £2O<EBEREFSREIEERET WHRRNZS LI
HEeREREHRI

(2) +HEBRFENTTEREL

AR AT RN R SRR HAT X b TR0 SR L0 Bt K RS 2k s (b2
YE IR S W Y R T A e AR rE R , IX R BB R SR N B R o6, Tk - B hg s (y
MpkBegEi, FUKB IO T WHEAREREHEN S LK IE, BSiIEgrs:
M L EER, B X HBHTHHEL, R0 SR L 8 1 B DL R (2 69 1077
m, 251 X 107%m 169 X 107"m) EREE, MET@k KRt rheles (418 x 1078
m, 269 X 107"m, 245 X 107m) {&ERSRE (F3), REMRETEMHEHED
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Fig. 3 XRD traces of clay in surface layer of latosol (1-1) and
paddy soil developed on latosol (2-1)
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MINERALOGICAL PROPERTIES OF SEVERAL RED EARTHS
DEVELOPED FROM BASALT

Jiang Meiyin and  Yang Deyong

(Instizure of Soil Sciemce, Academia Sinica, Namjing, 210008)

Summary

This paper deals mainly with the physico-chemical properties and mineral compositions
of red earths, lateritic red earths and latosols developed from basalts under different condi-
tions of biological climate. The content of iron oxide in clays from all soils was higher, being
16.98+0.83%. The iron oxides in clay fraction were dominated by hematites and geothites, but
those in coarse fraction by magnetites, hematites and anatases. The free degrees(free Fe.Os/
total Fe,Os) of iron oxides of red earths, lateritic red earths and latosols were 53.3+2.2%, 71.1
+2.8%, and 82.8+3.1% respectively, and silica-alumina ration 3.29+0.05, 2.33+0.05, and
1.89+£0.03 respectively. The degree of allitic enrichment strengthened with increase of rempe-
rature and rainfall. The weathering leached coefficient ba (ba=K:0+Na, O+ CaO+MgO mo-
lecular ration) was used to indicate the weathering intensity of soils. The ba valus of red ear-
ths, lateritic red earths and latosols were 0.2240.01, 0.134:0.002, and 0.05%0.01 respectively.

The contents of kaolinites and non-crystalline materials in clays of latosol and lateritic
red earth were approximate. However, lateri'ic red earth contained 7—11% smectites without
gibbsite. In clay of red earth the contents of kaolinites and non-crystailine materials were lower
than those in lateritic red earth and latosol, but the content of hydromica and smectite was hi-
gher, and these was also no gibbsite. The composition of clay minerals of the three soils va-
ried greatly. The contents of kaolinites, non-crystalline materials and iron oxides increased gra-
dually and crystal form of kaolinites chenged hetter from north to south. The contents of smec-
tites and hydromicas decreased gradually from north to south. The gibbsite was only found in
latosols where gibbsites were formed from kaolinites through desilicification under an eluvia-
tion condition. This showed that the weathering indensity of the soils was rather strong.

In the 2—10 pum fraction, there were many secondary clay minerals, in addition to some
quartz and feldspars.

All of the content of clay, CEC, §i0:/Al,0s, SiO,/R:0s, free degree of iron oxide and
weathering eluviation coefficient of soils in the present study could reflecte the weathering de-
gree which was related to soil hydrothermal conditions, specially mean annual temperature and
-accumulated temperature. 1t is shown that changes of soil properties and mineral composition
induced by biologic and climatic factors were greater than those by others.

In the composition of clay minerals, paddy soils were similar to their precursor soils or
soil-forming parent materials from which they derived. However Latosols differed from pad-
dy soils derived latosols in the form of iron oxides. X-ray diffraction results showed that the
iron oxides in latosol mainly existed as hematites, but in the paddy soils derived from lato-
sols the content of goethites increased cbviously. Compared with the paddy soils derived red

earths, the red earths contained a little less smectites, but more hydromicas.



