5508 £ 8 B H =~ ¥ # Vol.28,No. 8
2008 4 8 H ACTA ECOLOGICA SINICA Aug. ,2008

Brib & £ X BEH M A THEH A THK S EERE

FaEP? BREAE, K1
(1. FEALRMBIEREERIEINEERS, B 712100; 2. PEREROK AR R REHEFHESREHRVERESTWE, HEK  712100)

WE B E SR WNESH AT, BT 5 TEIbE 1 X 35 ~45°BEdiib A THM A 3K 4 5 BuRA ER E RS
R TR RHAMER B AE . SRR eSO 2484 A TR 3K 0 5B ™E , AKE0 ~10m £ ER”
KBS T HIEFKER 26.2% ~42.0% , E/KERK BB L HRRKRE 27.0% ~43.3% ;5 BIRFH A4 > R >
BE > WA > B > WA > FElE > A > > ki, ERRRIFE R LR KL S B EAER RETE 200em KL ELERN, BF
BERE T IERENINTRE . F—fKE, SR 0 ~120cm + E& /KB RREHEER, B £ 58/ ;120em P
TLE,BRAPEB/N, EEKAEFEKR. BEBSFEEEEYTAATERE, BRETBETRARERNEYHE AR
ERMEFEHBNES ., WEIRKGAMEMRERER 1.0 ~ 1 4n [EARFEKH LR KHBIAMEERTRRESR
[ — BB S KA B R ACKME IR Bt T2 4R H] 300 60em ) | ,5m + EFKIEERN 3 fFL L. 7 BAREMALT e EE
H AN TAERE) LREOK 5 SeRA RS 2lgE, LR TR ROAT BEH T EM#

KR PRI X s BESdth ; BAEE AN THR; RS ESHE

X E 42 :1000-0933(2008)08-3769-10 hEH#S:S152.7+5 SCHKIFIREG:A

Soil moisture ecological environment of artificial vegetations in steep slope of loess

region in North Shaanxi Province

WANG Yan-Ping'? ,SHAO Ming-An®,ZHANG Xing-Chang®

1 College of Resources and Environment, Northwest Sci-Tech University of Agriculture and Forestry, Yangling 712100, China

2 State Key Laboratory of Soil Erosion and Dry land Farming on the Loess Plateau, Institute of Soil and Water Conservation , Chinese Academy of Sciences ,
Yangling 712100, China

Acta Ecologica Sinica 2008 ,28(8) :3769 ~ 3778.

Abstract; By means of located monitoring and comparatively analysis,soil water deficient situation, soil moisture dynamic
variation laws, soil aridizations and soil water compensation features under condition of different artificial vegetations have
been studied in 35 —45°steep slope of loess region in North Shaanxi. The results showed that: soil water was extremely
deficient under condition of perennial artificial vegetations in steep slope. soil water storage (0 —10m) was only equal to
26.2%—42.0% of field capacity in dry years, and in rainy years it was also only equal to 27. 0% —43. 3% of field
capacity. The order of soil water deficit was: Caragana microphylla > locust > alfalfa > Chinese arbor-vitae > poplar >

Chinese pine > wild land > apricot > Chinese date > farm land. Annual variations of soil moisture with same vegetation
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were weakened with soil depth increasing, and happened mainly in 0 —200 cm soil layers. In same growth season, all CV
( Coefficient of Variation) of soil moisture under different vegetations were bigger and concentrated comparatively in 0 —120
cm soil layers, but difference of CV in different vegetations was small; below 120 cm soil layers, CV were smaller, but
difference of CV in different vegetations was bigger. Permanent soil dry layers always happened under condition of perennial
vegetations in steep slope, but the difference of soil aridization intensity was obvious among different vegetations and growth
years. Soil water compensation and recovery depths in rainy season were 1.0 —1.4 m, but the soil water storage increment
and compensation degree in different vegetations were dramatically different. Soil water compensation depth in same
vegetation in rainy years was increased over 60 c¢m than in dry years, while the soil water storage increment in 5 m soil
layers was increased over 3 times. Under natural precipitation, the soil water deficit in artificial vegetations in steep slope

cannot be reduced, soil aridization also cant be relieved.

Key Words: loess region in North Shaanxi; steep slope; perennial artificial vegetations; soil moisture ecological

environment
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Fig.1 The distribution of the sample lands
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Table 1 The condition of different sample lands
&
RREH e KER - BE g i RE B
i ; Growth Density . Gradient Elevation
Sample site Vegetation type Slope position Aspect o
year(a)  (mxm) ) (m)

T B FER PE PR
Zizhou fudiantang Robinia pseudoacacia 28 3x1.5 Middle slope Sunny 39 1026

K A
RiRRRN el _ 26 Lsx1.2 Tt F R 36 998
Mizhi quanjiagou Pinus tabulaeformis Middle slope Semi-sunny
S RE g PE PR
Mizhi aijiamao Platycladus orientalis 48 1.5x1 Middle slope Sunny 35 1027

K
KRR ol 26 3x1.s L Fm 38 1009
Mizhi quanjiagou Populus simonii Middle slope Semi-sunny

K
RiRRRN il _ 13 sx4 L F R 35 963
Mizhi quanjiagou Prunus armeniaca Middle slope Semi-sunny

K
HIREE oo 15 sx4 L+ M 36 977
Mizhi moshigou Ziziphus jujuba Upper slope Semi-sunny
PSR & PE PR
Mizhimiaogou Caragana korshinskii 32 1.2x1 Middle slope Sunny 40 1031
BEREE HE FH3E
Suide liangyayao Medicago sativa 8 1x0.5 .k Upper slope Sunny 35 o
Kig EFRE b i PR " 933
Mizhi wangjiajian Wild land Upper slope Sunny
KR RENW Fi3 ) PE PR 35 1076
Mizhi quanjiagou Farm land Middle slope Semi-sunny

3 SRS

3.1 BESHRS R B UK A0 B ARRHE
3.1.1 AFEGRE UK T SURHIE R A PR 2R 1L
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IR 26.2% ~42.0% , T EKAERKEWUE 559. 1 ~897. 9mm, o5 HH 3K B HI 27.0% ~43.3% , Thk
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S AR B 3K o 2R AR SR 3 2R B I SRR B B 3 I e B AR AIE (3R 3) , R IRIEK B AL E R
RATE2m P EHERN,0 ~1m HRKBARIER K, 15 27. 6 ~54. 9mm, 20042005 4F ELEPI4F HHK (F
B)4E R RS 512 297. Smm Al 312. 9mm, {EM 2004 4E 11 A % 2005 4E 11 § 10m +ZF7KEBAT 6.3 ~
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10. 6mm X 2B F T REGFER A ZT/N T RS EFEI . ARMEEIREEHEEKERF, £
BOK 5y 5 R EAR , 5 6K R 474 > RIAR > B > R > B3 > TR > Te i > & >/ > &, k.
A B TS A A AR K 8 B0 B AR TR AR, & AR (R Itk 2N & T e Ea ST
M, X I TR A K AR AR AN E S E S A RRREN (F£2), FitH T AR
RIS 38K S0 R RO BR B AR B AR R] , I K B RIEA TR, FK & R A B T8 FURIAR IR X Tt
PR TR MRS, 2006 4E 4 /KA, TR E 3 500. 9mm , £ R EE 2B R IT /K B M 2005 4E 11 H Z 2006
4 11 BRI T 15.7 ~64. Tom , AR I B AR IBE/D, TIRMIEIER K (K 3) , RER S4E5H
BHRKAE, REHFE T RERX (0 ~200cm) 59 80K 7 TR EIT A, A B, X3 T Z=RE K= A 1Y
BREERNZ K TBAHES Im YT ENERDMTE,
3.1.2 AKFAFMEEIEE LK FHE

K4 ~11 A4) W, BEEOS PR Sm + 2K B FEE P & 2840 LT 33, (B AR 1L
ETHHERNZEL(E2), 4 A9 ~6 AR, B THMRA, RBREFARR, FELBEREE B, MZHEHE
KEFFKBRE X, TEOKMHEFERTHA, CKEZWE ;7 ~8 Af, i FHREEKRZ, 1 8K2E L4
BERPRE UK BB ,9 ~ 10 AMABIERE ; UGN EREm D, MR &k B/ AW EFEK S, 135
WK ENZHEA . Bl TARMEEERENA KR T FKRMFEKRERE, L EPOKEMERELIERE
ARME, FER BT R, FEAWRRA, KRB FEBSHEHBEN T BRI KEZRZRBE (P <
0.05) MM MM BB HERAEE, HF LR TEEZMZRAEE, F WA SR ZHEZRAEE,
R DAL BT 58 B R SN2 R B,

—e— Wil#] Robinia pseudoacacia —8— AR Pinus tabulaeformis
—a&— A Platvcladus orientalis —— M Populus simonii
—X— M Prunus armeniaca —o— W Ziziphus jujuba
—+— 4 Caragana korshinskii —=— Bi¥8 Medicago sativa
—A— FiHk Wild land —g— A%H Farm land
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B2 AEERKREKEHEBMSERRELLEE

Fig.2 Dynamics of precipitation and soil moisture in different vegetations

HERZ, BESOBIE S TR 8K B 2 IR YR RO E RFOKE K EEEBRNEMR,
R LA E—ERZES . BFRE CV W RBUXMRE, W3R3 WTRIAH , AR g 38K
B/ CV HECIRIOEE T RE GG BA B E, R TR, KKk 82 WEEB/ N, 7£0 ~120cm +
JRIEEMN,CV EX BB RS, K2 A, BAFEERER AR, WHIXE LKA E TR
W TSR BIRE, ZEK ERANELFEAEERMTIERN, 120cm LT /R, CVHEZB/N, 15
K HEXIRRE , BRSNS KB ERRBEFBR, WHIKE TR Z R ERZRMYR RS
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FEKMERNETE RN, RN ERRYBE/NTEZEEMPEATRIH, X2 H T REVR AR MR KD
FABRE AT HE FEKEBR /N,
3.2 [GESOE A\ TSR BT IRARE

EELTREHX, B TRERED, B R BRI MR/ TFREEENERER, LR EHATLT.
WAL B 16 % 4R TRV ER AR L R R TRk 1BV o Aoy 33 T2 0 b RS 7
HEREREE R ST, 5 H AR 36.5% B H T RIEHF—RBEEE N 3.6% ™, ¥ 0~2.0m Py
BT 2R IER T2, % 2.0m B FHFERIKATFEM

—ROK B, FT LKA E R THIEI KT o o e s x4 Prns i
AR ERBREVMEXE, HEREARE,WBDIMH  —a ith Pinus wbilacformis  —+— A8t Ziziphus jujuba
RIER I AERIES SHRIERRME |~ W e oie 7 8 Lot
FZEREAIR), BT ) BT R LK o s Medicago sariva e 4¢Hs Farm land
WAR., MWE 3 TLUE H, Brak s, BESE & P 1 i ﬁ’ﬁﬁi o
KRBT ARBRERN TR, 10m 2N HIEHE
BAKEHER E R B TRENRE, BE 0
BB TRAGEE RE YRR MAKERMAEENR D T gt et
MER, X5 E KNP ERA—5" . R, W 2 St g
P UFBFIAG R 4 BRI ARSI HEE KX, FKERE,
AEREREK, T K STHEFFERER M, =ET K
ABTE. 28 FAMIMMA TR T ZEEE X 8. 6m,
10m + E VP EKERAS.66% , B KT EHFEE
205. Smm , 43 F0 AR B2 LLARTIR AE T 1 SRR FI A IR P
BHE, EEIKERRFEK BT MdEredm, b L3
B RE Tl 5[5 o 41 w485 54 A0 A R Yl #A 4 1L, 48
SEAEMMARE T 2R 8.2m,10m + B FHEKE
5.64% ,HROKHMERE 203. 58mm, 26 A AR 1
T RRE WA S. 6m, HHOK S} 47 & 334. Omm, B3 R RE R AR
10m +EVFHEKES. 94%, ZSKEBEZES T MM 53 Verical diversity of soil moisture in different vegetations
(P <0.05) , BB KA R 2RI LK S 2SR
FEEHHEATFZ—;26 LR SHBNTEREE—,B0~3.6m +ES/KEHEETHM 3 M, H
BOKMEFE 325. 1mm, X RE R HEEB/MIRE ., S BTN SR AERFHFSFERT S, SR BT
ERE 6. 6m, K TREEAS. 8m,4.6m L F+EARHES/KEHEETEM M, 8m LIF L ZEN
BT EMM, X RER KA ERR TSR, WL, BES A EIR TR INsE XN =i Ir AR Mk
RBUBHMRK TR PR B S K AR RS L KRR RIEFLEY, EARTFFMRRR, &
BERERERK ,FKE, BN E T ETEEFEC AR THRR, 10m + 2B & KE 4.89% , HRK
SMEFE{UE 129.0omm, FEEHEBRATM, HABLHT, XS BREEHLTEER X 6.6m,10m + 23
FIKRX 6.08% , HHUKFEFR 247. Smm, AE K 557, =26, X RSB AEE BTN FERT. %
PWHITE 6.0m LINFAEERIIFKE, BT, B KEHE S THEMAY,6.0m LIS HIESKEZ S
Fto B EKERESTFEMHBEENREH(P <0.05) , K=E TR, X2&H TR B RIEWFEK
DHEERERS THRAK T B, £ ANTERNR, BRI R MM - 0K 525 BB iR B FFp A= K XK
SRR, B A HEA A R ACTIR, A BB B iR 2 B

2 4 6 8 10 12 14 16

+ 23 Soil depth (m)
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3.3 BESCHUREBE T 0K S BAME IR ZRHE
3.3.1 [FE—FHAREE T EK D HAMEFIRE
THOKFHAMERRE RETRA BG5S RGEFE
KIEFWERISZ R . FFEMZE LIBK o HMEFRE
Fiml, AEIT RS HEAEG, R TRENKE.
MAKE T BAMER R R PFH N E L RO HME R E R
Hetn, B LIRS R A KB T By R KA
R BRI , B T HA T BMERE LK B
ia B[R AT, BT LA B S8 AR 05 VT , AR SOHs 3K
T HAMEEET 5% i, LK & 8 BT ELIE
R ER B L BMEE N AKRMER R RRE, B4 8
/8T 2006 4EFZIG ARG [ L EH K MR E
HAEfL. FTLAE TR 2RSS UG BESO A FE iy T4
IKIIHIE AR B MR AR R, (B by T 3 BE R
KFRR T B, HARMEIHRES Y 1.0 ~ 1. 4m R
M EE AR AMEBRBERER , 00 1. 4m, AR AR L
B AR, 1. 2m, T AT 4R AN 1. Om,
WMER IR THMZERZWEN KT FE
o R B T ARG LA R AR GEAR K S 7 T )R M
BERER. Sm EN, WK HREEAES K,y

—a— §IlBE Robinia pseudoacacia —e— T Ziziphus jujuba

—=— MR Pinus tabulaeformis —— #14% Caragana korshinskii
—x— WIHA Platycladus orientalis  —a— 34 Medicago sativa
—=— W Populus simonii —+— % Wild land

—%— W Prunus armeniaca —o— 4l Farm land

100

80

60

20

IR AT R

(20)
0

40 ¥

1 2 3 4 5
+ Z¥5 5 Soil depth (m)

B4 FWERSFEBEKK DAL

Fig.4 Soil water compensation degree in different vegetations at the

end of rainy season

183. 9mm, Z5 4 B/]y, 9 79. Smm , HR 7 MG > ETE > WA > > i > #rak > b > Tk > Fidg > &,
BOK 535 SRpME B MR MR, 4 22.33% , TR, 24 10.03% , HR 5 ks > MiAa > B g > Wik > & >
BB > gk > RN > Tl > Ao 0 ~2m 22N, MK KD 5 oA MEE R &N 46. 4% , R B AR, A
27.9% ,FHR T Rt > Witk > 3 > BT > B > W > & > 4 > Tl > I, 2 ~5m 22N, &R
el 1 OK R E EBRAG, B REZE B I AME, X R B FAMFKE R, SHFE T LEEZKS, RA
MK A RMA L BTEAME LI LB OK T GG, A ZRKREKSEN TiaBiMe, FLEP T =& —
AT OKBBAR) B, I EE B Z K 53 A W 1) 35X — 7K S X AR B R BB B 46 R

3.3.2  A[EFEKEGF—H g LK FMERPKE
B F Pt X KRR IR R, 5 R

— R IR B KM S K T Bk
BAME RERE, HRERKBNMAEERKZER,
ME 5 TTLAE Y, 78 FK4FE (4ERE/K & 14 483. 4mm [
ZfEKE 301.5mm ), IR EEB RS ME L E
WoKEREEK, W F RSB FARE T AR
EERBE 1.0m,0 ~5m + R KT GheMEELE0.31%
~84.84% Z ], P Mz B RA 15.16% , Bp -k

THLR 84. 84% HARBRIFMERE ; T84 (4FREK
& 297. 5mm, FjZEKE 119. 2mm )+ K HMER
B HAO0.6m, KT HMEERE0.64% ~42.53% 2
], 0 ~5m +EMZEHEF KGR 23. 9mm, HLFEK
K 75. 7mm 7> 51. 8mm, EI¥EMEE HA 4.94% , B

TR AR Bk B
Compensation degree (%)

100

—o— T B4 Dry year
—A— # B4 Continuous dry year
—o— FyKAE Rainy year

+ERE Soil depth (m)

BS5 ARFEKEITRIEADIMEE

Fig.5 Soil water compensation degree in Caragana korshinskii site in

different rainfall years
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TR T R 95.06% LK LAMERE . ERFE(FERKE 312. 9mm, FZEREKE 178. 5mm ) , W
ZRETHE T RER, HIEWOKAMERE R 0. 8m, WK F B 42 7.744% B 0 ~5m + ERKEBAT
6. 3mm , P 7EE RAERE TR B4 g in, B R & A Tikh H IR K AR BB Bl A2 SRR, Wi H %
KT BB K, SRR LESEITRE, FKESTRE  FKESERFH TEKIEERME
KT IMEEEBEZER(P <0.05), MTRESERELEEER . WHEBRAKG T, BRILELXA
TARME 13K 5 8RR RBE R gE, HIBET AR UATRERE T E .

4 g

AL E L X, B TR E /D ERERZRZR, BE 2 4F A i ok 130K 05 Bk 8, BOR R REK
FEMERBZER, BKEO0 ~10m +ZFKE(UHE ST HEFK R 26.2% ~42.0% , i F /K FWA & HH
FrK B 27.0% ~43.3% ;4 FriE] [F]— M i R A K B R BERATE 200em L) B+ BN, B RBEE
W+ BRI , R — A K P SR A K & BA B B ST AR A ARE . AR EURH, 4K
T ERBREAR, TERIT A & > FIRR > BT > M > B > >R > & > >k, BTFAR
T B SR + oK A R SR R B AR R, AF bR a] TN K B R BIRE AR, F—EKS, FRHEg0 ~
120cm +EEKEHNER RBHE B K, BHEAKRZRE/DN;120ecm LT+ 2, F R RZEE/D, BREAKA2ZR
BKo

BES L ZAE A A THGHFAKATE. 10m L ERN T EHHSKEHERSH-K-BE" BB TRE
FIRHE , B2 R TR EMY MR A KERNFEH BN ER, 32 FAERTRAN T ERE
10m, FFARAESHE TEERE N 5.6 ~8.6m, AR TZERE N 6. 6m, B TR ™E , et F R FIFE
KEGEAE, FREERD 6.0m,BE/KEREEFRTMAS,

ZRBEY O 24 4 AN TAEBH LKA RFEBREMAMERKE . FARERKIMERBEEN 1.0 ~
L4m , RFAEHREY LB BN T HMEERBRRER . F—HEgFEKENTEAMEEE T 24
B30 60cm LAk ,5m + ER KGR 3 5L E,

7 B ARBET AT , Bt 8 + X B i A TAE B 1R K S BeRIBA BeR Bl E, LR TAHLBAR
W REA TR iR, B, B UCR AR B GRS 5, RS A= B E KR TRSEGE A YA EFE
IR K P AMEZ BN K 2 A8 , SCRBETE IR SRR = R, B A AR AT
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