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Table 1 Particle size distribution in red earth

TR A TRERE B K » K 2N & n
Soil type and Depth | (1—0.05mm) [(0.05—0.001mm) (<0.001mm)
locality (cm) Sand silt Clay Note
AL RBRED 0—23 8.0 35.5 56.5
Laterite '
(Xuwen, Guangdong) 23—50 10.5 32.0 57.5
R (TS 0—30 12.5 24.4 63.1 IEERES
Laterite (Fushan,
Haioan Dao) 30—50 7.5 14.5 78.0 (19578 )
REFLE(HERE) | 0—28 9.2 36.3 55 518
Typical Acrothox El-Swaify
(Puerto Rico) 97—120(  17.0 23.3 60.0 (19808 0"
HBHAL(RREEEI | g—10 3.3 22.7 73
Typical Torrox Sl
(Molokai, Hawaii) 80—100 2.9 20.0 77
(R A 0—8 13 21 66
Oxiso =il
(S. Africa, Natal) 46—60 3 2 7
SH(RANT, BB +2) 0—10 10.3 18.7 ‘ 71
Krarnozem ) Rt
(Austr. S. Qeensland) [0 180 8.7 22.1 67
MO MNELD® 0—13 61.0 21.5 17.5
Lateritic red earth 2.8
(Wushan, Guangzhou) 13U >3.8 284 17.
MR YE) 05 6.1 61.0 32.9
Red earth 5—34 3.6 53.0 43.4
(Jinxian, Jiangxi) 34—83 3.5 47.8 48.7

B Y ROEBRREN 1-0.01 8k,
* SR PR >0.02 R By % 0.02—0.002 3K kN <0.002 &k,

* RO PR ERE 31 BROVERR.
Nots: *1 1—0.01mm.
%, ‘Texture classification for foreign soils: Sand, >0.02mm: silt, 0.02—0.002mm; clay,<

0.002inm.
*3  Lateritic red earth, sand fraction includes 3—1mm fine gravel.

HERE R E LR BRSO BR AR B, 3—1 KR4 BR A0 1—0.05 2K
HIRPAL T &5 50—60 % , BRI FIKERI & 5 20% B o AEMEE(—KE 20—30%) A+
HmENRREASEEHEEM, BhLaMIRENARPPN &R 5%, MK
30—50% » WYRLER S > £y S0—60 % » kb har ek 25 ] 4% B i 398 0 » 45 . I 80 T 4% B ok 2> B9

BRL 40 AR 5 i X R B bk v 1 AE 28U
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THAREEMIHES . EXRRABRNVEZER R AR ERMEFERS NREE
FRARETEHX, RN BERERARALRHAS, HERREBK. RKURM LE
TREFEDRERE, hE 2R HETRAERSHHARYE, KIREXBR L
KRE B IR B ARERRKIRERLER, L TEBRRTEE B NTBAKHEK,
KEFBEURRENY, BERRLMOFLIRERSE, (S HERTN) RENEFLRE

®2 EMBOABRE (1979 FKAE)

Table 2 Distribution of porosities in red earths (Determined in the Autumn of 1979)

TR BTN . BREE ASABRE(%) [HAILRE (V)| BILRE(%)
Pattern of land (em) Air-filled Water-holding Total
utilization Depth porosity porosity porosity
Fa(r RieE) Laterite (Xuwen, Guangdong)
> WA 0—23 30.3 30.9 61.2
Uncultivated
land 23—50 31.9 31.9 63.8
B 5aiE (thiE) 0—15 27.9 37.3 65.2
Dry farming land with 15—30 26.8 38.4 65.2
meddle fertility 30—50 27.3 34.7 62.0
FREM(TMF L) Lateritic red earth (Wushan, Guangzhou)
e, 45 0 BN B PR
Uncultivated 0—13 2.4 44.0 46.3
land
i, BRE(HR) 0—21 11.2 44.8 56.0
Dry farming land
with high fertility 2T 3.8 39.7 43.5
B TELURED 011 9.0 48.9 57.9
Dry farming land
with low fertility HEF 3.4 0.3 43.7
SCM(ITPEH ) Red earth (Jinxian; Jiangxi)
e, KORD 0—7 5.0 42.7 49.4
B 7—20 4.1 44.8 48.9
Uncultivated 20—30 3.7 47.5 51.2
land 34—57% —_ — 57.5
il ERGEILD 0—15 6.0 4.7 50.7
Dry farming land
with high fertility 15—-30 3.9 48.4 52.3
> ZARCIRFE) 0—14 10.9 48.6 59.5
Dry farming land -
14—19 2.9 46.5 49.4

with low fertility

* HIMRFRR> R 1962 £ 3K,
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X 46.3%, HPBSIKER S 24%, AEEMRAEH. XTHEHRENA X
FRSK AR ERA R HEFIE AR XR T EFBRERMAENREUSESILBRE
WMMBAENMEERX. LZRARENEANPLREZARIIZE, BSALBR—EH
BiKo

MRARNFBKIRE—RTRLE, BERTAPEES BNHRBKETHA
BLX B IR RIK S BTRAK BARER R Rt RERFKABREREE
FUBRBE K Fibr T WA BEKBE o

(2) TRERBREN

BT THEMNREEREWMAMBERMSHENTERE, Hit, £RFL
WK P SFERBLYY, FOMRTERED,. LHOMARERRITH, XEHTUR
WA ERM TR EKRER N, ANRTRENBREBN=Z2"_ELNSETERAR
RsE W B Rk 2 O, BATE R B ARG RE” KRR, &R —, miAAENRE
BERTHEA EIRE AU RESEOENARIBEELERANER BA
RXEFERAET BRARKEG REMNAE RPN RESENEE, &8 ARAE T
EHEARIEN ZOEREURRELEYEERBEERNER . ET=Z_8 %%
HARAEREEREETOERRGE, SEARANEE. FEMRZUNGERERLH
HARARHBERNERREWR Y MABII—LHREING, = RBHOREE
REL=ZZHMAKE Y, BREFRED, AR MNARSRE, HUIERENE &,
B_RELBES2BREMEREBEERRE" s B, El-Swaify (1980) XiRif: &
161 AR R L L BN R B RS DU RERBR FHEE MR, BitE
HRRE BRI, RABK S R MBI ERCE TR SRR R™,

AT RE T HE MK L R M EE /K otk B4 BE H A0 Fa 5 , R 42 o 1t
Beay W SRR B B B RO BRI AT, RIS A 0.1 N NaOH ZR M E AN LN )5, &
RAEBBRREEN N AREH, BE, WIRAEZENTINRENS SARER, B
LU B EHEESEINBREYE, AREKEREAAK N EHRY, REE—FSFE
B5 RO, ZEAMEEMNEANEIREME - MR AR R, XHAEHERRKL
BR&GT.ATEIWMRENS 5, FERNARKNERBENREEXRER,

T ARG KRENERRS . BESKERMEM, MRS D LRER. T
BEHRRKMA; BRETKEBKRNS=ERGN0RESERBR; TRERGEK
B, BINAYRE S SOMER BT P E DB E . R0, BT AR R SRV BN 4
HEFUEE AR 7R B R /N AR B B T e = — B AR S 1 AL B ATE AR 2R
%, REEMARKNKBERE, FEFRERD, EATOMARENHREER
B8, (A KEIREPBEEESE e MRIMFHEHZNRIKE , UF XA RERRE K
HARRIK FEAMLIMERR 1> 0.25 BRAKBRHEEREITEE 90% Ll L, RARL
WERBIK, H70% EH. FREARBUERARES BT ARBEN T, R TR
BE,430% Eh. SRKBEARGKIBIITE 1. BXR, BTROAPRIBEREK LR
BRI, HRKEIRERT , BE AR IS, W >5 BRIKRERREZETH M
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Fig. 1 Distribution of waterstable aggregates in red earth
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AR R RE,, EBEYEEBX, — R ERNEBHEY RN, nbX#d
\[3K 1500—1600 2K, HERBATWESRAGUERSENLET LT, RV X EH
FEETENRBAOKE, RAEMEMENETERBE R,

(=) k3B

AR M B T RAE RS AR E R AR R AT BRI E SR, Wik, — Rk E
IR E KR RAR L I 19, SR BB KBBEERINK, REA B ST, B R, h TREAHT
MR TR, 2 T MFLRTIME KRB ERE . 1 Foore % (1972) WE , ERREME
ALK 1 SEAE 1.6—16 BEX//NT, ZBERAY , REWHIE L HHE EEE T
AEBUR T + R R LA BIREE Ko=6 ER//NE (Ky 27KE 10°C R
EIRE); BAKPRENREHMIN, Ko = 11.5 BR//N, TEERR #4088 Ko 2%
2.9 BAK//NRT, FEHERPITRE, PR RN RN AR E, 8K
BEIUREREK BEHAFEREL KNI, XURSHESBE, BRNKINSET
B EETLR, EMRARABE XY, Bk, KBER B, MR ENHROBEEE,
w2 R REL K, REBRE R

MR ERH, XS HEALERREN NS BIRRE— BN RS
R, KBS RE T, NEEERRNEALIIERB, BT o $HinF 0.04
Eht, K& SERE 1 ANBESE; BRIME 0.1 BF, HESFETH 23 MEK™,
R LRBUKE, KB EERE TR, SHRARSENREHARGKE X, ClL
THHSTROREEZ—, XEE— &S TOURBRE) IR TIAK BT B LK
H—FRRNH BIEH. XREYYUEAREKZRKRILIRPHKDBEUE, EENKD
BATEEWT S R B R =, MR LR B L e DK st —F B 5K,
BRIEET 5%, MBI TELMNRRYY EEURIFHEREZIEHARNIR L, £HT
TERKAO LB T AN R B K 2 (OB E—EBE L TURE
ABMHBR R,

(Z) £RMKRGBRE

KRS, HTFENARUANYE, HRERSHRELEMEARK, B
X+ MRk REREN. BERTEREEENES, SKBOTERA. Hk 4
L, FIL8A, RRERERIZERINRBEEEARNT KR, BHBREIN
L TE R OB B - K BROSS (L E ERR T L RE1*, M 15 B Rk T
TR, REEENSESENESREBAH X Ro R AK N fiRsE 4 H R &
WEERE, AREHNTLRE R, Fit, ZE£RRT, 37 0.02 ERARKEREX, 1A
50% Ko MTHMIMNF 0.3 B, %HE 15—20% KD SKEMME T, &HIK
BEtED, Wk 0.3 HE] 15 B, FE£BHA 10% 7K, R 0.02—0.3 Bl EH—3,
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Table 3 Characteristics of water retention in red earth

ENBBRRASR B H w’o" L
Soil type and ¢ - (g/100g soil)
pattern of land cm) Water retention
utilization Depth 0.02 0.1 0.3 |15 (bar)
1E # 0—23 54.8 44.4 38.3 27.1
Uncultivated land 2350 50.8 42.5 36.8 28.0
L B(HE)
U REMD) Dry farming land 0—15 49.3 34.7 29.7 20.7
Laterite with high fertility
(Xuwen, Bi(hE)
Gangdong) Dry farming land 0—15 54.5 41.8 33.7 27.2
with middle fertility
i #H #
Uncultivated land 0—13 36.5 25.4 21.7 11.9
RN BRI
‘”’??‘“ Dry farming land 0—21 34.4 21.4 17.9 10.4
Lateritic red with high fertility
th (Wusha '
ea; (hus " Ra(rr) 0—11 35.0 23.5 20.2 12.1
angzhou) Dry farming land
with low fertility
3k # M 0—7 | 49.7 39.9 32.7 17.4
Uncultivated land 250 F 47.0 35.3 30.0 17.1
£ A R
GLEE® %) Dry farming land 0—15 42.7 30.7 24.2 11.3
R;d carth with high fertility
§~ inxian, BRI
iangxi) Dry farming land 0—14 42.5 31.0 24.9 12.6
with low fertility
BT L(EETD
Typical Torrox 50—100 50.0% 42.0 30.5 21.0
(Hawaii)
MR AR, B F-22 )% 0—8 67.1% — —_ 28.6
Krarnozem 26.3
(Austra. Qeensland) 75—90 63.8% - - '
ANEBERLI(EH FIW, Mg+
Orthoxic Tropudult — 45.0 18.0 17.0 12.0
(Nigeria)

Y RONRONNLR = N AP A AT REE L KRAENE.
YEMRAHO; M LMEAHH001E; * IEASBIMIB]; * IBSHAM (18],

Note: *! Soil suction is 0,
*? Soil suction is 0.01 bar.
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B B 48 3IHT , AP 0.3 ELR R ANEEHT 5, 15 5 30 B Bh 4 - OB K b 48 48 25 0L o3
MHEBEEERRNENTIREL FITAEMKE ENE (% 3), FIULLK T a @
AR H SFE AR UK D> FFIE R 4R o

X TRIBKS KRR HMT TR ANEBOKOBRE RS, SERKTR (81
RESKB)AR—EMINR, SBHRERTEN 15 B Xt LR (AIFRYHEERKR)
BMRERA—B. AAOBER 0.1 B8 0.5 B(B LR 0.1 B 1#8F0sE)Y, BE
ME R 0.05 B 5] 0.33 B, HiLABARR, RERKFE . N&XFMEAKXTEZRAE
0.1 BEAH BK ERR™, BARDMBE, BRITERLSRBERR L ME KDL L
Ho B b, HNEERMAHARRLIMOUEERETRRH A ER#ERNBEL
GEE 2 ZARFAMBABBER LA EERBN, RATARAORBR. HE 4+ TN, EH
AMEENFREREHBRFEKERYT 0.3 B, MALMURE DK PRENREBIE, K
RENERWBEBERKBTHELT 0.1 BERENNIKR . Hit, BRERFERFLHED
BRAKERBEEIIEER I B MEBEXAE—FHRBE,

%4 FEFEMHNEYTBE/HKRERQIME

Table 4 Field moisture capacity measured by different methods

' HRHFKBR(ER%)
THRBRAA LR B ¥ Field moisture capacity (W%)
Soil type and
pattern of land (em) RIHER*
utilization Depth 0.1 bar 0.3 bar Weighed method with
undisturbed core
i B 0—23 44.4 38.3 32.5
11318 ] Uncultivated land 23—50 42.5 36.7 34.3
BH(ER) '
Laterite Dry farming land 0—15 34,7 29.7 37.3
with high fertility
IF Bt &
TR Uncultivated land 0—15 25.4 21.7 27.5
Lateritic red (&R
earth Dry farming land 0—21 21.4 17.9 —
with high fertilicy
3 # 0--7 39.9 32.7 32.8
ae Uncultivated land 25LLF 35.3 30.0 36.5
23(E e
Red earth Dry farming land 0—15 30.7 24.2 34.4
with high fertility

*AARREINENEE /AR ZEBBAENEENENE,
* Capillary moisture capacity is determiinted with soil samples in situ, data of surface soil are mean
values of five replications.

(2) MRS

T MK 5 3 IR AR MO BERT B T L K 53 B B BRUK R B o mASERERN
LB AR ARKNEROKE B R KA B (RMSEmLE LA R). Wbl 03 B
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B 15 EREARYERK, WRLHMFRIBAIINEIKBAE 10% £4. HERY
BB AR > R RIE >R MR MEEOL R O MAE BUKRE &, — B 15% &£

AR IFR > B R IE > B EE,

INREMHER ST REWE RENEFBK

SREVABRRKRREZAREEE 1.5) HXEY, MR, ZHHEHKEHNE R
KEBREK. ERERARLBELE 0.3 BRT, ER-ARAREKFE 1.5 FRUNBE
FKBREK, LR ESHE PRI,

tk®E (EF/B-5%)

Specific water capacity( ml/ bar.g)

O—— O JE#t# Uncultivated land A

RTHAERKRAEBRRBHEL LHFIK (d0/ds
frE & MmO Ll RR KR, 6—L M KRK, s

F1) KHER,

LU EE K B H RE T R Ao

FE4IIN Laterite

2.5~ 2.5
a
2.0 2.0
1.5 1.5}
1.0f 1.0
0 y Bl\o
N X 10 .
0.5t \ 0.5¢ 2
0 Q\H
0
F4IIM Lateritic red earth
1.5} 1.51
1.0F 1.0F8
X107 °
0.5F 0.5F A\
A e ACA
A
2 SN
0 0
i Red earth
1.5 1.5
[ (
1.0f 1.0}
xlO'z o,
0.5fF 0.5¢ \
0 1 1 $H 1 N A !
01 03 05 0.7 1 3 8 15
THK2R A (@)

A

Soil moisture suctions( bar)

2 HEIHAKE

Fig.2 Specific water capacity of soils

ABRBEAE Dry farming land with lower fertility
ABRMEIE Dry farniing land with higher fertility

bk, Blgs
TR

RELHFEFTBKEEN L HKY N ETSH, Bl 2/,
UMW 0.02—0.1 B, LKA KT 18T/
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B AU LIRS, S—RFINXUMMOBT IO BIM 0.1 ¥
E 0.3 BRLHKETREE 107 BB 4 @il 05 BR, THE 107 RE%; 81 B,
FRABRIR N TRER] 107 B K, 3 BELUT SRR ERNETHM R, T
Rt ZEARGKHRERSZ BOMILIR. HRLRPLEAENRETESRXRER
% R M R TR AR 5% » TR > T 3 SO » (B K 43 G B R E RV tn R b 4k + — o

BEE TR DM, KEENARTRURLSKNESELIRIRERK. AitE
X S8 W B B RALBE R S HORE 43, 2 L K e TR BOKEE TIRE MR BZHE
B MR 52T REBM . FTLL Rl S XK, RF LMK S AREEFROER
(R

=, YR E R

BB R HXAIRARLORET R R, LEIBRYEEROTRBBZEER. £
DB REXN LR ES BB RIREFEHE REST TR, RERF
R BEERT X R

(=) LT RBAIN &

THAERER T MRENEESECERMTERSE, RIS 1B 4% 45
LA BT AT RN ERIE X, BRI NRRESSET, FURY
SRR ST RS, IR E AR T, Tok 5L 30, 8 IR 45 0 K Y58 B
EBR TR & Eo Skempron (1953) BIBFFT B, K% 75t Gu by 3 B RO VE FIRE & 4G he
A B (EHERR/ RS B)RMMAM NG, A LIRAORRE B IR A IR bus
AR M, BRI > 3¢ T 31X 28 1 MR S B 3R B SR Ut » N BRI ROPE IR 15 80% B 157

AMAREK S DB NE SRR e M A RS S, A I Al B A
R BEME R /NI EH X M BB EBIEX T X R N ERIK30% ZHNT
BE AN RO 7 AFT/ER?, Mok & B 23X 60 % ROTE L4 g 2 SO AN
E 3 AT/ ERELG(BRERIRED | BXALHWELE L, ERTRETUERND.

T BENINYE M EE SN ERER K. ZEHAHGT, EANRERRTR
W ERMERE, B, Y TR R EH R KR 60—80% K, 1 MRIIT R 2IME
71, ERENTHTEREIKENDSKBREMITHTBERS, AFLHLCHE
PUAEE R0 L3 B S ROE S T H R FK EAY 80 %, (ER AT M E M MR KR
(R 3)o REBIAKEE DB FECMARTN 1—4 50/ EX R WAL WA T 5 5
A 3—7 /B 7 B/ EA EUERRE, MR ROROEE D BERET 2432
/EXG MR LY 24—12 B/EXR BRI <10—15 38/ EK o ol v 2L
HBRAME NS <15 /BXL 5B AL OMERT. ME 3 BT HE],RLEMN R bk
FAoMBIEANENNO I HEEEL T HORR. XHATE—ERETRIFLH
HARG MR, A ARG 808 B 5 iR F K BN Bx#. ME. BT EEE &R
ARGk - MBI, MREEREAREKE, BAR T AEIHREENILERAD,
STRERAMB NN LWHEKTELUE, BT BA&E RN EEOKE, X
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Table 5 Atterberg’s constants of red earth

' 2 KK
TIMARTR AF R BX Moisture (g/100g soil) BREE
Soil type and - ..
pattern of land (cm) R IR BN Activity
atilization Depth Liquid Plastic Plastic of clay
limit limit index
iE # &
FEa N Uncultivated land = B 54.9 40,2 14.7 0.26
O Kgm|) B @
Laterite Dry farming land % B 44.6 31.6 13.0 0.26
(Xuwen, X |
Guangdong) Paddy soil B 61.2 40.1 20.9 0.45
it | 3E #
HEW Uncultivated land # B 33.1 27.7 5.4 0.31
Lateritic red 2 H
earth Dry farming land ® B 31.4 20.4 11.0 0.60
(Wushan, X H
Guangzhou) Paddy soil *k B 33.3 22.9 10.4 0.98
Ik # # :
8 Uncultivated land B 44.4 2_9'5 14.9 0.37
(o) B o
Red earth Dry farming land # B 30.5 19.8 10.7 0.53
(Jinxian, X H
Jiangxi) Paddy soil % B 42.7 28.4 14.3 0.80
x
BT R L (R K3 055 44.0 30.0 14.0 0.18
Typical Torrox (Hawaii)
AR LT RLL 0—28 | 44.0 2.0 | 16.0 0.20
Tropeptic Eutrustox (Hawaii)
ﬂ*%ﬂi(g;*@) 0—25 48.0 39.0 9.0 0.20
Tropeptic Hapolorthox (Puerto Rico) '

* 3|[ El-Swaify (1980)t1

K3 77k B9 o 39050 BE T ok 8 390 B R 4 R 715 B P 5 6 SRS B B o

(Z) mryREEEHK

FEEFHRRE L HSHENEEYEEREERERFHXES IR EENE
R, SRR FRERBEM(AE 5)o AHFTER L, BALOBRSER LN EN L
BRI ERRATERT RS, AFREEW LAORKE N, K LYEFSR=_
T A it Rt — 2 0kl LA R B

BT REEREESENSRBERRX™, WANRHREH, YN &R Y 45—
75% BB IEIO0 20—30; KR & 20—30% B, BB 10—20", BEKH
AP, UPHAPBFEIMHE R, &5 T, FIETMPHNNERERAER,
BB PR KBRS, —RBET 15%, BHRX R CROBH BB RI
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FEL R iad: S aiy
20 Laterite Lateritic red earth Red earth
12} 15} S
‘ s a
< 15} /
&
3= 10+ I A
25 w0t 2
S 1
- E | =
3% sk 8 5 /
< -H P X xX
0 0 i A 1 il — O e i A 1
30 15 20 30 40 15 20 30 40 50

IRAEKER (%)

Soil moisture

O—— 0O 3E#hHl Uncultivated land A——A BHEIR Dry farming land with lower fertility
A—A BHIERE Dry farming land with higher fertility @ ® K1 KA Paddy soil
with lower fertility K KL ®B Paddy scil with higher fertility

B3 MesEN

Fig. 3 Adhesion of soils

ABRET 5 BEIVURBNL, MR E T XA FENR EARENER. Fit, IS &’
REGAT, IR BN BEE T oo 30, M R B 5 #4 Ho

BB, FREE SRR R MBS RERARE XX LK
WR—1E), WE—HE", XTESASENHE. R EE NS E L RMEREKO A RB
TR 3% » T3 SR A ALK 5 B PO o

£ % X W
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THE PHYSICAL PROPERTIES OF RED EARTH AND ITS
PRODUCTIVE SIGNIFICANCE

Yao Xian-liang and Yu De-fen

(Institute of Soil Science. Academia Sinica, Nanjing)

Summary

The physical properties of the major red earths widely distributed in the tropical
and subtropical China were studied. The results showed that the eclayey red earth
containing about 60% clay particles formed under certain tropical bioclimatic condi-
tion not only had the particular chemical properties, but also possessed special physical
behaviours. Their characteristics such as water retention and movement, soil rupture
modulus, soil adhesion and Atterberg’s constants were quite different from the soils
with clayey texture, but similar to the soils with sandy texture. One of the important
reasons resulting in the physical behaviours mentioned above is attributed to the abun-
dance of the water atable microaggregates in these soils.

The unique physical properties of clayey red earths is of great significance to its
rational exploitation, utilization and management.
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