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Fig.1 Position of the Changwu Loess Tableland and
investigated sites
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FEAERE 7~9 H, HAEREKRE 55%LL b T8k
Y, BEFON R 2L L, MR KRR 40~80 m.
0~10 m B il [f FH R] 4R 7K 22 A8 22 10 15 430 b (21.16+
0.86)%#l1(7.46+0.65)% (i /KZE, TR , TIEER
AR 1.23~1.44 glem® 2 )™, (AR AS L AR
0O~1m +Z2W, 1~10 m + 2B, FHME N
1.3 g/cm®.
1.2 HixRAZE

HYAMIE T 2009 FE RS G, KB 10 HRF] 11
HAWIREREAT, (EYRI PR A s e 22 1 G Pl
15 a, Z4F P17 & 6 000 kg/hm? 245 ) 3 Fbk i (18 )
TEEM ., N TEMEMH (8. 23a) MNWI%A% (K1,
Wog -4 OANEIER A B, BYi L 2~3mEEZ T
RUARERZ, RT3t ASCHIRIRTIE, Gifkh 13
KAy o KA LB, B 3K, 0~1m -t
ARG 10 ecm BURE—7k, 1~20 m -+ J2 1]k 20 cm BUFE—
o DR T ZIBORE I e, REER R J7 LA
I A>T, b3 LG F AT I X KBRS 4 mX 3 m, R
FERL T PRAT PR AL E . IR R H] M astersizer2000
BRI Gl TE Bl 0.02~2 000 zm) 5, 4 50 cm
HUREIE 1K

2 HR5HH

2.1 #EIHERX 0~20 m FE T EER SHFKIERE
2.1.1 XA

CAT IR B, R M 5 it 2 N 8k —h
TR A AT RN, b adEa it EE S0, A
T T35 1m) W HES) Ry S0, L1S1, L2S20+++++L37S37,
T R — MR ATAE R SRS ) CaCOg 5 % i
Zo ARUHC R ORI, WAL AT 9~10m A&
fi, atal TIEE SRR AT 12~13m AL, SLZ
WA B LR, SLREE T WL A28 0~6 cm K/h
i) CaCO; Gt iE 2, J& 20em Aifi. L2 F R4 T 17~
18 m Zifi, RIIVEANE , S2 " F SR e . K H Mastersizer
2000 R EEAL o> BT 8 2 B b Rty IR 4 R, e
SERILEE 1o MR PO I 3 2 ZbrifE, 0~20 m
e R 2 A TR, Sy RN . o,
S0 <0.01 mm FI) 3 FR-T- 3 i 4L 41.79%, 43T
Tl 38.51%~46.58%; L1 J24HiZl k12 &2 5
41.1%, MATIEME K 39.86%~42.55%; Sl AW FRY
B4 44.78%, 3 AniElCh 43.25%~46.57%; L2
BRI R 2 B 41.43%, A TE Y 39.79%~
42.68%; S2 JZY)ERR Y1) i 7 5L 44.82%, sy Anie
b 43.51%~46.41%. FIRRI, o 8 TR RS
B2 Y 2%~6%, B AR, R R s
MR B L ALY 4% ~T79%M, PR, 5 R,
7 g2 B A R R IR K RE
2.1.2 HEBKEREELE

H T FF AR R Ron TIRFKBE N M EE S, i
TS )t X 3] = 3 0K 43 FIE 0K 43 1 4 S e iR
FH [R5 7K RN 28 B0 nl (k36 e, Rt P2 -

Fz1 20 m HE T IRFRILA
Tablel Soail particle contentsin the 20 m loess profiles

%
HIEARE 0~ >0001~  >001~  >005~ >0.25~
cm 0.001mm  0.01 mm 0.05 mm 0.25 mm 1mm
50 13.29 30.05 51.10 5.34 0.22
100 13.38 28.07 52.15 5.32 1.09
150 18.54 28.04 46.84 5.96 0.61
200 1154 2753 52.55 7.47 0.92
250 11.10 2741 54.38 6.68 0.42
300 11.99 28.61 51.72 6.29 140
350 10.91 31.22 53.07 411 0.69
400 11.39 30.99 51.49 450 1.63
450 11.18 28.69 54.42 4.47 1.25
500 11.40 29.60 53.56 4.99 0.45
550 11.82 28.66 54.02 5.26 0.25
600 12.06 30.28 52.75 4.85 0.06
650 11.48 30.37 52.89 497 0.29
700 12.07 30.19 51.03 5.92 0.78
750 12.05 30.49 50.81 5.95 0.69
800 11.00 30.06 51.38 4.86 2.69
850 12.27 32.59 47.48 5.60 2.06
900 21.24 23.02 4833 5.08 2.33
950 21.85 23.66 4851 4.89 1.10
1000 22.99 23.58 47.87 415 141
1050 1411 30.46 50.52 2.59 2.32
1100 13.12 33.21 50.08 2.06 152
1150 12.63 31.33 51.23 2.67 215
1200 13.12 30.66 51.24 2.90 2.09
1250 1271 30.54 52.51 271 152
1300 13.66 31.13 50.12 331 1.78
1350 1271 29.06 51.85 5.12 1.26
1400 12.38 30.30 51.08 5.16 1.07
1450 11.93 27.86 53.45 4.95 181
1500 12.04 28.94 52.85 475 141
1550 12.95 29.01 51.99 4.26 1.80
1600 23.17 2242 47.58 5.67 117
1650 24.40 22,01 46.07 5.88 1.63
1700 19.37 24.47 49.23 5.90 1.03
1750 17.49 26.01 4897 5.22 2.30
1800 13.84 31.64 49.45 3.88 1.20
1850 12.06 32.81 50.09 3.00 2.05
1900 12.93 31.57 50.47 4.10 0.93
1950 12.76 31.43 50.51 4.65 0.65
2000 13.19 31.80 50.49 3.56 0.95
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b 2 W AR . ASCRH Fd AR AT
0~20m Il 11 FH 1) 47 7K 32 43 53 24y (21.22+0.16)% A1 (21.55+
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FISETHHE, 0~20 m Jil 1 2 353614 i (8.06+0.45)% (
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Fig.2 Field capacity and wilting point in the 20 m loess profiles

2.2 FELHFAART 0~20 m TIRIREHEHHE
Bl 3 JEANRA TR R, St 18
SRR, 8 A AN 23 AR E A Bt 0~20 m +
JESF YR IE Sy ) K 18.89%.  15.45%. 14.77%F11 10.59%.
AR N 0~13 m L IR EE N 18.74%.
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Fig.3 Characteristics of soil moisture in the 20 m loess profiles
under different land uses

CATHFIUR AR 3 m, S b 2 m DUR L8R L
GEIAERR AR, ASCEE RS 3m LR 2 HHK sy
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2 MR g R P AR AL, ARG Bl PR
REI AR 15 o 18 4F 30 FUMH H 360 B AE 13 m DAL+ )2
WBAR T, 16 m U R Sy ai s, 8 4 E e
Mo R AR 8 m LB R W EAR TR, 8 m UR
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Fz2 FAEIHAAFRT IMUTHELIERE
Table2 Soil moisture below a depth of 3 m under different land

uses
BT LRSEEm T @5525 Fine
ettt 3~20 19.71 15.90~24.65 1.99
e 3~13 20.28 15.53~24.66 2.15
18 A3 R il 3~20 15.33 12.20~21.62 2.26
8 A K 3~20 15.13 10.22~21.31 2.82
2B 3~20 10.84 7.72~13.98 141

BARARRR L S R LR S 2= 0 Eok, B
MIEA LR P AFRE: 75 K20 10~13 m, 17~20 m K
FESG A BL T MRS AKE (3D, DL, 23
SRR SO B . S HIEEAS 20 m TSP
iy 18.89%, {HTE 9.4~12.0 m ¥R V0 A P49 B Ak
22.76%; 23 S fE HIHb A 20 m I TH VS R A
10.59%, {H7FE 10.8~13.4 m ¥R 590 B A~ 24030 1 N
12.9%, W& T E . 38 B2 B K 1K
Pl ATRRAE, 53 L5 b — LI AR
DKo FE A I X PR v 7K 2 R R 3 B 5 oty L g SR AR NS
N, HRTA R, FEE A, R A, SLI .
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Hohn b2 IR REKEE T, IR K 43 R 98 T8 R B (R
o 25 b, MKk sm FEB RN LR, BiE%
BH, 3 ety - SR B o, A2 & /K9y, IRIEAE 35 1+ 0~20m
IR B K2 L S5 LS A A N o &5 b, iR
TEOUR B ZE N IR A Ny, Bl R R
P, W HIEEN R Nk, &2
T2 I IERACE . XA 2B LA 2l A AR
— IR AR, FEAT R R RN B AR KR, B
IKAE T+ R e A RN SR 2 A4 N AR TS 1
T2 33 T A I 5 Ao 3 0 T K 93 40 A AR e 2B AR
b, MTTHISS T MU7K 25 3% 0 2 A R K R i e,
FJ AR X K A i ER 7 AR st
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B T R R L S B A I R R, B
J5 S TR A A I AR TES, SR TR 5 5
i KAy B B, TR R R, AR T
PRI P Y B R 5 P AN 25 R B — L T R,
TETE AR R EETREEN TEER
JER RS R W 2 ] AT AR IR PV LA
SR T R AT R U R SN A K AE R 2 118, ASHIF ST
0~20m )2 A B R w I R R TR RE K R
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Table3 Characteristics of soil dry layer below a depth of 3 m
under different land uses

TR lom  FIETIRAGR R TR

DI x100% D)

RITH T
RS KT
BEVRE o 663 e
>400~1 020 811 g
300~400 368 E
BEH TR >400~740 56.8 g
>740~1 000 812 i
300~800 271 T
34F B Bl >800~1 360 55.2 o i
>1360~1 760 223 R
>1760~2 000 49.7 o i

TR )2 BT 5 AR HE TRRE 0 B R AR K A PR T 2
(R 2) o 1BFWREH LI R, HETERA N, 1558
TR A E &y 300~1 020 cm, V¥ THibdg ¥l
78.7%. EfE T, 23 AR AE TR R, DA
Ffh . LIRSS 300~2 000 cm, )
TR HCy 35.9%; 8 4F 1 75 LA B L B2 Tk o 3,
TIET 2 AR R 300~1 000 cm, XT38k
62.2%. HLZR 18 4ESEHLp A 8 4F 154 1 000 cm DL R+
JEMAR R, B ASNEE gl IR R,
$L 1 000~1 600 cm ¥ & Ju [ 4 P32 TR R HO 73500
103.7%#1 109.3%.

TR, K 3 WA Y 0~3m il p) HE+
JEHRFAE, R IRAE %2 3K 5 — BT £E K AEAS B Ah
WK, BT R LT RIS . fE48 ) 2003
FERFKEE (BERE 959 mm) , K/ KA
BIEF 5 m, KB 7 A H 0 -3 T A iy 2
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TRIR S A B EE S I AL R o 8 4 A 13
FZHIAE 10m UL E+)Z, EE TR ILE 4m L
R, W23 AEEAE TR AR 20 m LN 12, &
BEHEt e kEsR 17m 12,

3 HHit5iTie
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+0.13) %Al (8.06+£0.45) %. 135 )2 4 Ak oa,
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VKA I 1 E R

3) AN R R 75 2CRE B2 SR 2 3K g T
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Soil moisturedistribution in deep layersand itsresponseto different land
use patternson L oess Tableland

Cheng Liping™?, Liu Wenzhao'*
(1. Sate Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation,
Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China;
2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The characteristics of soil moisture distribution in 0~20 m loess profiles under different land use patterns and
its relations with soil texture on the Changwu Loess Tableland were investigated for the optimal allocation of land use
patterns and the study of regional hydrology and water resources. Results showed that physical clay in soil layers of
red-brown paleosol was 2%-6% higher than in loess layers. Field capacity and wilting point were (21.39£0.13)% and
(8.06+0.45)%, respectively. The characteristics of soil moisture distribution in deep layers were related to the loess-
paleosol sequences. Generally, one paleosol layer and one loess layer constituteda up-down humidity level and there was an
increasing trend in soil moisture with increased depth. The average soil moisture contents in the loess profiles in grassland
was measured, 18-yr apple orchard, and 8-yr and 23-yr planted afalfa grasslands were 18.89%, 15.45%, 14.77%, and
10.59%, respectively. The average soil moisture content at 0-13 m layer in high-yield whest field was 18.74%. There was
no soil desiccation below the depth of 3 min high-yield wheat field and grasdand. In 18-yr apple orchard, soil desiccation
occured in the upper 10 m of the profile, being mainly moderate desiccation and light desiccation. In 8-yr planted alfafa
grassland, soil desiccation occured above 10 m of the profile, being severe desiccation, moderate desiccation, and
light desiccation, and the severe desiccation occured above 4 m of the profile. In 23-yr planted alfalfa grassland,
soil desiccation occured in the whole loess profile and the severe desiccation occured in the upper 17 m of the
profile. The soil desiccation caused by negative water balance can gradually develop to deep soil layers with age
in planted woodland and grassland and it is more prominent in alfalfa grassland.

Key words: soils, moisture, land use, the Loess Tableland, soil desiccation, response



