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AR THEMAB IR ORKREEAREE RSO EmR. FREY, > 0.25mm Kk
REHARESE A > B > il > X > RE. AREHEAREEIEU AR K
REHHSHAEN S BEEMX, LRWIFRE, AR W0 RS LR R F BRI
REHTRAKBEARGE M IEFHE, RE KENERLREHEREHREEHN
FREMMAYRNAEA,

*gia A, MANK, KRERHERE, HHE

EHEHAPEKNBHEWIEERBTERN 1—10mm WKREHRARE., XHEAER
KRS, BEBRANABRARESEAS WEEBHEEERN 0.2—30um K 1L
B, R A K TR M ASE Y, LREHREETERE L EEHNES, REEM
HBME=ATEY, SHOREEFERARKII RN ERAMNRE S, HEEHY
FERAME BRM SR, TEZRARE M ™ER M. Kay(1990) A HELEH AL
EHIERBR, PEENEE T REYHAEK, ROEREDH A KB SEMEARER
Y. Tisdall 1 Oades (1980) A 4 b B F % 1 xf A I BAA T2 RA R AR Zm!"™, m
HXMPmEE T ENSETR. R EFSHRMFRRSE, R AFD # L EEHA
HEHHARERTBARTREYH AR, HEERETRMABREAFNERELXET L
e E2 AR AR

APEARENFEH SR EEWY LEER, 2672, B TR ERER
B, EFER SR, MM R LRSS MERE, ERMNTIRRY, CEA S M A
REEAWBL, EHENERERBEENFERZ —. — Bk A8 ARKARE, -
W > 025mm KR ERARKE FHERARKEZARBEMBEE"T, BHXLO
BMEWTIRNRERS, AT R REHBAERZWAERNELD, fMASBEAR
FTHEFEEESH —SHNPR. ARBEFTIIREENH A BB, R
W25, R AT, SR AR A T KREEA RSB Zm, DHFEFENAT
REWOEARKERMSANWNEXR, VOERENSEMNAREHROREEER
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R R 7 R4 Ao R AR, SE R 28 NI RZHER (R D). S FIRAWHITERHM.
BWE KXE RE HEMEET S, MAFABEAG, RE FE B REE L RE. HF
M AR RIS RO, AR R R, RE. XENEARERBBAIRAN=
MEEMATX., #XIROREBRE)FNOGKE. QUL ARPE KRE AP H . BRAEME
=

HERERFREIEEARNTE, A THEMEHESFWE > Smm, 5—2mm, 2—Ilmm, 1—
0.5mm A1 0.5—0.25mm M & XX FHBREA AR EHARKS R, TRBNARALETERE,
AHR A EERE M mRER T, AR E " WHBAEF (DCB) I, 45 o 5k
EH.

2 R 518

21 REYRANEABREHHE

RIFRA SR TR ST BAEI6~498g / kg2 A, B ELESEE 7.1~
97.4g / kg ZIa, EHLA S RTE 6.2~593g / kg 2B, THZEHXEREHNSEARK
KA, SRR HESBRAMEEECESESH LI IRA X, MEEAIESENE
EZARTANEM.

HARESIERRN (R2). AEPRTHAER A TRESENARK N TER
i, > 0.25mm B X T B B &S B 87 60% L b, KB4 7E 80% B b, FEHgik 89.5 +
10.6% (n=28). MEFEUKRKNEZHNXFEARE N E, K > sSam WA THEEREET
B3R 51.2 £ 23.0%(n = 28). ¥ HHELHIKLAEE, ARE N KT A BEHRB TR/
BT, > 025mm WA BEHERE /L, MAL > smm WEREBRLHEL. > 0.25mm K
REHEAREDE S 16.5~94.3%, T3 555+ 24.1%, 1 > sSmmKiacARAKSE
H0~77.3%, F¥ 17.4 £ 19.5%. T W, & +EZ WX THABEEKERAK, TKREE
AR 2 B 8K, Bt & K AR E v B B AR A LE B o BB B 7 b S Bk 1 39 A R AR 9 TR
B AKERE 1 EARGKNBEARRBFRRKYEL, KU HEF 0.5%, B KA K
77.0%, 158 B X 26 33 7 [6] B R AR ) K R B A R K B 22 7).
22 FAAFXIKRESEAREANTNFERAT D

F—EEREN T EEMNAFAR, AREHHARNRER R ERKOEL, R
ARG AN LBEARKNIERERRNE N, XRIATEREZA KBV EAREKSTE
BE, > 0.25mm M > Smm WX TEAREITRSFHIH 91.7% F 63.3%, 11 Rz K2 %€t
RIS B 5N 72.3% F 34.9%. #1/K %55 B 3 (409 B0 38 R 8K, O 22.0%. it
Bipki B RAFROSSME. M F B RSB E AR)E, DREARKMEET
Fe, A RIKR KRR EHWEEZ TR, R3IFR KRG, RTHEXKBERE T T %,
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BETREESENMAURZEAXMATHRATERERS. KHEANESRZWEG, —L&
KR TFHRREEL DO RTEHEER., > smmBRATHRESE. A > il > &K
> 24 > BHE,M > 025mm WX THRESE. A > B > XKE > il > R
M.

Rl HRLIHOFARAZRBEMR

Table 1 Basic properties and utilization of the tested soils

T RES at: 55 REEH S BEER ik LA WHEEE
Land use Soil No. Sampling Parent Clay Organic matter Free Fe oxides

site material g/kg g/kg g/kg

£ 2S:) 1 BHLM aRE 392 51.5 39.7
it 2 T a+ 346 28.8 40.8
o8} 3 LM ARG E 209 51.1 18.5
28! 4 2 23 ZRAE 294 38.9 18.8
L8 5 b4 AR E = 130 19.6 11.7
R 6 p A THRE 414 30.7 30.0
g $: ) 7 pi A2 2 ey 238 30.0 219
b3S} 8 EE BRI A 313 244 227
iy 9 e at 245 149 24.9
L] 10 B H TRE 498 27.7 67.1
i 11 EE AR 324 28.4 59.5
I 12 HLA LKA 440 19.9 41.0
K 13 HM a1 410 36.0 44.6
-3 14 LM ARYE 284 27.1 16.0
I 15 k2 ZRE 476 21.8 55.9
0 16 pi A2 EAR 2= 151 16.7 12.6

E 3| 17 EE £y 468 19.8 97.4
# 18 wE RHE 190 15.7 15.0
RHE 19 1S90 a1 270 23.3 33.1
R 20 b4 a4+ 401 22.8 33.9
E 3| 21 T EAR P 162 9.2 7.1
b ) 22 LRy at+ 337 15.5 44.6
Fe i 23 el at 393 6.2 32.7
5% 24 K a+ 303 14.6 332

b %: 25 [ = AERRE 207 253 18.9
T (L) 26 R 2 XRE 395 59.3 81.4
Fi 27 b4 aapk 96 14.3 12.1

Fi 28 wHE R E 443 7.5 52.6
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Table 2 The composition of soil aggregates (%)
%5 bz HI B4 The size of aggregate (mm) B B e
Soil No.  Treatment Percentage of aggregate
>5 5—2 2—1 1—0.5 0.5—0.25 >0.25 destruction
1 A 93.7 35 0.5 1.0 04 99.1 5.0
B 773 8.7 2.8 39 1.6 94.3
2 A 94.2 3.7 0.5 0.6 0.2 99.2 7.6
B 53.7 14.9 8.6 11.3 32 91.7
3 A 45.0 11.3 6.4 13.0 6.9 82.5 0.5
B 36.1 15.2 7.4 16.4 7.1 82.2
4 A 434 26.2 8.3 10.7 3.6 92.1 14.8
B 25.8 249 9.4 12.8 5.7 78.6
S A 48.5 13.8 36 4.9 34 74.0 65.6
B 10.2 6.1 1.4 5.1 2.7 25.5
6 A 65.8 14.4 5.0 8.4 3.1 96.7 23.5
B 40.8 10.7 6.6 12.3 3.6 74.0
7 A 38.8 16.0 8.3 18.8 8.7 90.5 11.2
B 254 15.8 8.2 214 9.7 80.4
8 A 772 14.1 38 35 0.5 99.1 47.8
B 9.9 7.8 6.2 16.6 11.3 51.8
9 A 47.0 19.7 8.1 12.0 3.0 89.9 30.6
B 34 12.2 10.2 24.6 12.0 62.4
10 A 24.5 17.6 10.4 25.1 12.1 89.6 13.4
B 15.8 14.4 11.2 255 10.7 77.6
11 A 55.7 20.1 5.6 9.5 33 94.2 58.0
B 0 33 7.4 17.8 111 39.5
12 A 79.8 9.9 29 43 1.2 98.1 43.6
B 0 8.6 7.1 23.7 15.9 55.2
13 A 81.2 8.8 1.8 3.7 1.2 96.7 26.7
B 359 7.9 5.0 13.6 8.5 70.9
14 A 413 209 8.6 13.6 5.6 89.9 40.2
B 0 7.1 6.3 23.8 16.6 53.7
15 A 313 13.0 7.9 24.0 12.1 88.4 529
B 5.2 5.0 4.7 15.6 11.2 41.6
16 A 274 15.8 438 8.3 5.8 62.1 734
B 3.0 3.5 1.5 5.8 2.7 16.5
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gER2
at: 5= P3: BIB4K The size of aggregate (mm) R o
Soil No.  Treatment Percentage of aggregate
>5 5—2 2—1 I—0.5 05—0.25 >0.25 destruction
17 A 46.2 239 9.7 14.7 33 97.7 50.8
B 1.30 4.8 9.5 232 9.3 48.1
18 A 36.2 33.7 10.6 13.3 33 97.2 503
B 23 33 8.4 219 12.5 483
19 A 64.0 153 5.1 7.6 2.7 94.7 59.6
B 6.4 5.7 4.6 123 9.2 38.2
20 A 242 14.0 6.4 19.0 15.6 79.1 529
B 7.2 7.1 4.0 10.6 8.4 37.4
21 A 379 17.8 4.7 9.1 6.7 76.3 47.8
B 213 35 2.7 5.6 6.8 39.9
22 A 926 35 0.9 1.4 0.6 99.0 340
B 28.2 7.2 59 14.6 9.5 65.3
23 A 43.1 143 6.7 15.1 8.6 87.8 46.4
B 2.7 79 6.9 17.7 11.9 47.1
24 A 40.5 20.5 9.0 17.4 6.2 93.7 342
B 3.7 9.7 10.0 237 14.5 61.6
25 A 25.5 14.4 8.2 211 12.6 81.7 153
B 15.3 6.6 8.7 243 14.2 69.2
26 A 70.0 16.5 59 45 1.9 98.8 59
B 46.2 20.7 9.0 12.6 4.5 93.0
27 A 11.6 20.6 83 13.7 7.9 62.1 49.6
B 9.0 5.1 1.9 10.5 4.8 313
28 A 53.0 22.6 7.7 10.2 29 96.5 77.0
B 1.3 1.0 47 9.4 5.8 222

1) AEA—F % L EB——B B

o) w2 SR T E R0 Smn R TRIE, |,

ARMAT KK L HOKREEAREARERRAZH (X 3). > 5Smm KR E R
R R A>T > RE >R E >R, X 5 RV AN R8s BRI T, T >
0.25mm KI7K et T R AR B k> Bt > > > R, Bk, RYLRERRMA
AEHE R RARKE KR E A RE (> Smm), T H, £ A R EHFRILE 6 it
B, RET — R K KA E M B R m /DK AR e v B ik,

T BBEAG, KREHARERRAEE T, B > Smm KR EERN TN
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Table 3 Effect of utilization patterne on the amounts and water stability of aggregates

FIRER HRE P43z I ®{k The size of aggregate (mm) B B R R
Land use No. of Treatment (%)
samples percentage of aggregate
>3 >0.25 destruction
ARHL 8 A 63.3+22.8 91.7+9.2 22.0+23.0
B 349+227 72.3+£229
Rty 3 A 42.4x16.1 91.2+2.6 34.0+225
B 6.4=8.3 59.8+19.2
X 7 A 47.6+£23.6 90.0+£12.9 48.3+£14.2
B 6.8+12.1 47.8=x16.5
R 3 A 42.0+20.2 83.4+99 53.4+59
B 11.6+84 384+1.3
bii: 7 A 48.0£27.1 88.5+13.2 37.5+234
B 15.2+16.6 55.7+24.1

. A— Tk B——BRF®.

BAE. > SmmKfaEtEFIRKT RS0 REMEH, T > 0.25mm /KFE M HR&E
ThREZOZEREMKRE (X 3). HREMBIRE GRKRRE) 735 15 F Rk
REEBEE, ARITHE, ARANBEARURERR, FHiX534%, LRI XE
(48.3%) , PHLH) B RIS E T 25 5, OB IR R B AR, BR Ak e P AR R o e, R IE R R 1k
BRATE.
23 HHFAREERKERENRE

FXRITRA (R 4), KL B EAKMANESEREYS > 0.25mm X FHARK
FERBAE MK, K SHALL 5 B E AL B R KB TR T E K P, >5mm 1) R,
THRERSHE. BREAMKEIAINTABZ2EAX, HEXUBRRASHEEKTE, X

F4 BEARKSBETERLMZEAEXIH ()

able 4 The correlation coefficients (r) between the contents of various aggregates and main cementing substances

iy HI & & i1 4 WERILE AHLE
Treatment Aggregate Clay Free Fe oxides Organic matter
(mm)
S, >5 0.3567" 0.2644” 0.3447
>0.25 0.6491 0.5275 0.2820
>5 0.1289 0.0729 0.7198"
>3 0.1394 0.0800 0.7736"
B >1 0.1775 0.1244 0.7798"
>0.5 0.2298 0.1307 0.7779"
>0.25 0.2783 0.1995 0.7258"
P B i 5 3 -0.1348 -0.2191 -0.7169"

" T P<0.05 * P<0.01
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FHEWE > 0.25mm A THAREKSEFEE PN EAYHER. AL
PR SEHHBEERE —EKFE, > S mm KN THARKSEUNEES A WHESEDF
*x.

KBEHARKEREFESHIYHRESR X, TR MR E Y msh,
ARG EREEFIASEEENHX (R4, XRVZWLIE >0.25mm KFzE R
KESEAMARAKRBREEMEEFTERAIE. HEAAMA R, BREN KRERBSH
RS ERIEMAX, RPHEHERE, SHESARERmE KR, B35 7 AIURKIERS,
HESXMAF AW BT, ARKNEAREYEFINRSEEEFNHERX, IR, K
WHRE, THAREKKEEETERR T EFKREEARGEEN B DY SHEIRE
BTHAEX RitthExH KUABRE FNHESE TR ARAMATR LEBAIRFES
B (g/kg) HIK M. pib 34.38 (n=8) . B} 23.67 (n=3) . Tt b 20.38 (n=7) . ZX & 22.43 (n=7)
MR 21.05(n=3).

EE KA EHN B RENFREZRND, RO KB EHRARKNERIERS
MURMBE/ER. AR ARG, LRSS BMREA NG RED, R SBEARKR E®E
THRAREHAREEER M EERH, R—-AAFX LERARKREENEZRE
RWMTHIRWZS. B, TR AHR, RES T, ®mAHLRKGBA, 8T8
SHEEARAOBER, M IR KREEARKNE R, BHABEEHHREE. FEE,
B H0 A BB R R 4T 4 M AR M B S T A

2 %2 x W
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FORMATION OF WATER-STABLE AGGREGATES IN RED
SOILS AS AFFECTED BY LAND USE

Zhang Mingkui He Zhenli Chen Guochao and Huang Changyong

(Zhejiang Agricultural University, Hangzhou 310029)
Summary

The distribution and formation of water-stable aggregates in red soils under
different land use were studied. The results showed that the contents of > 0.25 mm
water-stable aggregates increased in the following order: orchard > tea garden >
uncropped > upland > woodland. Either the water-stability of aggregates or the content
of water—stable aggregates was highly correlated with the contents of soil organic
matter. Increased decomposition and decreased input of organic matter after reclamation
were responssible for the decrease in both the water-stability of aggregates and the
amount of water-stable aggregates in red soils. Therefore, increasing organic matter
input is crucial for improving the structure of red soils.

Key words Red soil Land use, Water-stable aggregate, Organic matter



