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Water characteristics of soil under different land-use types in the Loess Plateau
region
MA Jingyi', JIA Ningfeng"*, CHENG Man’

1 Institute of Loess Plateaw, Shanxi University, Taiyuan 030006, China

2 Institute of Agricultural Environment and Resources, Shanxi Academy of Agricultural Sciences, Taiyuan 030006, China

Abstract: This study investigated the effect of different land use types upon soil water content in the Loess Plateau region,
China. The water of soil from different land-use types was examined from the depth of 0—300 c¢m at 20 ¢m intervals from
June to November 2016. The temporal distribution characteristics of soil water content and seasonal variation of soil water
storage capacity of six land-use types were analyzed. Those different land-use types included the growth of Robinia
pseudoacacia L., Caragana korshinskii Kom., Populus simonii Carr., or Malus micromalus Makino, and grassland or
abandoned land. The results showed that; (1) The soil water content increased at first, and then decreased with the depth
of the soil. (2) The depth range of the active layer, the secondary active layer and the relatively stable layer of the soil in
different land-use types was different. (3) The water storage capacity of each soil layer under the six land use types had
obvious seasonal variation. The highest soil water storage capacity of the six land use types was 258.21 mm, which was M.
micromalus Makino, followed by P. simonii Carr., abandoned land, grassland and R. pseudoacacia 1. The soil water storage
capacity of C. korshinskii Kom. was the lowest. During the monitoring period, soil water storage generally increased, and it

reached the maximum in November. The coefficient of variation of soil water content gradually decreased with the depth of
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soil layer. At a depth of 100 cm, the coefficient of variation of soil water content was stable. The results showed that trees
and shrubs consumed more deep soil water, and C. korshinskii Kom. may lead to soil desiccation. M. micromalus Makino

had a fine soil water condition. The soil water condition of abandoned land and grassland is relatively stable.

Key Words: Loess Plateau; water content; soil water storage; soil depth; land-use type
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Fig.2 The sectional change characteristics of soil water content in monitoring period

BRI ER)Z , SD > 1.5 % AR E) R 720 F SR BRZ IR BEVE IR, AR 3 vl A, Fikh /i 4
R PR T I BRIZECER , YI7E 0—100 em 2 FIARARAE M TE BRZAE 0—60 om )2, #7550 A MR 16 K2
TE 0—80 em + )2, IGLIARMIGERZTE 0—60 em +)2 ., THERJZLAF 98 + 51, 80K AL TG B2 2818
SD {HAE 19%—1.5% 2 [8] ,1%)2 NI ERZ . it 3 3, i LU HAIREAR B e 23R /g tkox 4 Fl+
H I 77 S UE BR 2 A JEEEE 3R 20 em , A LTAORE Hi (9 YR 35 BR 2 R 60 em, TR B[R] HE 1 /NI A7 R —
FEIR 120 om; #EFEHLAE R T 43 T I A YOS ER)Z . AEUIEBR)Z LA R A 8 5011, SD {H< 1% , H 58 &Kk it As
AR/, FEA R, LR Z AT R e )2 . 6 B R Oy =0 19 R 88 880e 2, R B3k, ol
PR B - A RS J2 TR YL BBl K, 78 80—300 em 278 [l N, A7 S ME AR MR 18 e i 1 3 A0 Xt R J2 4
TE 100—300 cm £ )2, 7o /NHAZAR I LIARE) AR RS E JZAE 120—300 em )2,
2.3 AR T BHOK B B AR R RRE

w3 s, 76 2016 4F 6—9 H (11 H XRFFE I RIRLAR FEHE Fy B EARPK /Nt d bk T 200K 48 5 kb 0—
300 em 1 JZ HHOK AR M EA  IRRAR REHE A7 ABEARAR /NG AR I LIAR $B ST 6 Fh 4 b R Oy 2R
) R 7K R R R B0 R TELT R > /N Az PR > 48 572 b > 55 i > AR MO #7 S BEAR MR, AR L6 B - 3th ]

http ; //www.ecologica.cn



38 %

2

»y,

+
%

L0 SS0 870 SO 90 810 TFO 690 SS90 6S0 ¥00 SPE L0 060 810 910 910 ¥I'0 6C0 SI'0 6¥0 910 €0 SST TT0 +¥00 620 8I'0 1T0 810 00£—08¢
¥L'O €0 SS0 €90 S90 OF0 960 ¥9°0 TWO IT0 €00 850 190 LOO THPO 0CTO €10 00 €I'0 600 €90 050 cCT0 €T ¢Io €10 90 LTO LvO SI0 08¢—09¢
660 SE€0 9¥'0 €€0 080 T80 091 10T Sy0 8I'0 €70 LEO LLO SO0 T90 SO0 +C0 910 II'0 OI'0 6v0 ¥'0 120 #81 910 SI'0 090 <200 6L0 610 09¢—0¥C
160 TC0 ¥S0 IS0 O0L0 110 LLT S€T L8O 8TO LTO STI €0 900 LI'O SO0 LOO SO0 100 SO0 L0O 1IT0 910 ¥TT LSO 60 6SS0 TCO 690 810 0¥¢—0TC
€0 6I'0 TE0 €€0 SO0 600 9LT 60T ¥EO €C0 SO0 cTe0 ¥I'O 80 910 II'0 600 600 8I'0 900 I¥'0 910 610 LvCT 690 LTO 650 LI'O 890 800 0¢c—00C
LSO vL0 SO0 1T0 8¢0 80 6ST 0TI Lgo 1¢€0 <¢I'0 Tvr0 120 <¢o0 810 0I'0 +00 600 ¥00 +00 SO0 IC0 IT0 8T <TL'O LI'O LSO 610 €50 %00 00c—081
10 8C°0 €0 8¢0 9C0 600 L8O O9I'0 II'0 SE€0 €00 O0L0 80 800 6I'0 SO0 SI'0 800 LOO 800 ¥O0 ¥I'0 CTTO €T €90 0TO0 €L0 LEO SSO ¥I°0 081—091
wo I€0 0T0 €T0 970 €70 LSO L¥O 800 8I'0 LTO 950 LEO ¥I'0 6€0 0CTO LOO 1T0 €10 LOO #I'0 8CTO 1II'0 S9CT €90 OO0 0T 8Y0 6L0 901 091—0%1
090 810 SO0 80 ¥T0 690 <OT ¥0'T S€0 O0I'0 ¥I'0 620 080 ST0 LSO <TI0 910 €00 ST0 600 8I'0 9¢0 €0 ¥8T 6€0 LEO ILT 190 890 80 OvI—0c1
01°1 96'0 LEO 950 O0F0 660 SO'T €97 0€0 0C0 ¥I'0 6¥0 SCO0 620 1€0 IT0 9I'0 €0 LOO STO 06’1 #0 SY0 +v6C TS0 891 L6'1 890 680 T80 0ZI—001
6LC  S80 ISTT LT 910 10T 9I'T +¥I'T €0 LSO 1T0 I¥V0 +C0 190 €T0 681 +00 €10 ¥€0 LOO 19T L90 1T0 +¥LE 8LO €€T v6'1 65T 0871 L0 001—08
160 ¥S°0 9I'T 6C'T LI'O T1I'0 ¥CT +E€T ST0 L8O 6ST €0 69T 0ST €0 9I'T 800 <I'0 8I'T 9I'0 IS0 L8O 980 €T L60 L6T ¢T€T 0T ¥81 GLO 08—09
650 €60 <0l €0 LOO €T 0T ¥C0 0L0 LTO SI'0O OFO ¥CT 620 80 T€0 SO0 #0'T SO0 600 950 SI'T Lg0 OL1T S6'0 90 881 IST ¥T1 91 09—0¥%
10 20T 9TT 6£0 9¢T 880 96°¢ €0 090 +ST #8T 9T0 950 TIL0 LLO LET TI'0O ¥C0 LOO TTO TSO 6I'T SS0 €T SLO #S0 S60 STT 8T 181 0r—0¢
011 CE0 LLO SSO BI'T OI'E S8T 660 I€C TST €0 LSE 98T 0L0 600 80¢€ T6O 660 8.0 OF0 €70 ¥8T 690 180 <60 9¢€T 960 0ST 990 9Vl 0c—0
HI1l H6 HS8 HL H9 HII H6 HS HL HY9 HII H6 HS HL H9 HIl H6 HS HL H9 HII H6 HS HL H9 HII H6 HS HL H9 wo /doq
pue| pauopueqe U STpuoLots STDlY e uoudss snjndogy WO Trysutysioy vUPFDID]) puefsseid ] prowovopnasd vruiqoy W%
WA WIF Wi W4 L) W
sad£) asn pue] JUIIIFIP JIpUN JUIIUOD JJeM [I0S JO UOHRIAI( PIepue)S ¢ dqel,
FYUBNSHT L LM M TR HET %

1ca.cn

//www.ecolog

http



15 1 L8 C RIS e ol a0 N [ o 15 e Wl e e 9 7 e X A 1 7
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Table 3 The range of soil water active layer of profile in sample plot ( standard deviation (SD) )

HER/Z WIEERZ X RE =

Feit Active layer Secondary layer Relatively stable layer
Sample plots
sD il Range/cm sD L Range/cm sD i H Range/cm
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Fr 2 HEAM Caragana korshinskii Kom. 1.98—3.44 0—80 1.12 80—100 0.10—0.24 100—300
INH AR Populus simonii Carr. 1.92—3.34 0—100 1.03 100—120 0.27—0.68 120—300
LMK Malus micromalus Makin 1.50—2.13 0—60 1.45—1.48  60—120 0.24—0.85 120—300
P&3ic 1 abandoned land 2.62—3.27 0—100 - - 0.19—0.78 100—300
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Fig.3 The variation of soil water storage in different land-use

types and precipitation
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Fig.4 The seasonal variation of soil water content under different soil layers of different land-use types
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