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Soil Moisture Physical Properties of Farming-withdrawn Land and
Enclosed Grassland in a Typical Grassland
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Abstract: Soil water characteristic model, holding water parameter, and specific water capacity on three
farming-withdrawn lands (6, 11, and 16 years) and four enclosed grasslands ( Thymus mongolicus, Artemis-
ia gmelini , Stipa grandis and Stipa bungeana communities) are studied by contrasting with slope plantation
in a typical grassland on the Loess Plateau. Results show that soil holding and supplying water capabilities in
enclosed grasslands are better than farming-withdrawn lands and the cultivated sloping land, but grazing on
the 11 year grassland has a significant effect on the capacities, The treatments, in terms of soil holding water
capability, rank in the descendant order of Stipa bungeana, Stipa grandis, Thymus mongolicus, Artemisia
gmelini, 16 year withdrawing, 6 year withdrawing, cultivated sloping land, and 11 year withdrawing (graz-
ing for 8 years) and in terms of supplying water capability, Stipa bungeana , Thymus mongolicus, Artemisia
gmelin, Stipa grandis, 16 year withdrawing, 6 year withdrawing, and 11 year withdrawing (grazing for 8
years), and cultivated sloping land. Farming-withdrawn land and enclosed grassland can improve soil holding
and supplying water capability by promoting soil water physical properties.

Keywords: farming-withdrawn land; enclosed grassland; vegetation succession; moisture physical constant;

holding water capability; supplying water capability
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BRERF . R HMEEGERELE TS L REN
B E KIS, Hok 5B A URE L MP KK
P A YR B0, T EL A B o TR R S b A R
AEERERW. THNKMMERIEQELREE.
A TLBRE L WK K RR% . FB%E
it 3 1 R R A X B A 00RO AR e 4 4 T B - K
SHRRIEREAT T BFFET 73) T X S B B R OB B 0 4 4
Hih - UK S RRAE TS MR R B .

ZFLWEFRARRY RO T 7R URXER
WARILH, B H R E T U KER (Stipa
bungeana) NBB MM ERAESRENRERRZ
=3 FRY RS RN 4 R XIS
FHAEXEEMEA. AXRZFLUERARRPK
FRESHERME MK T WREB K SEHLT
PR . EEBRERMHEBFRELIE S LRAKFH X
REGHMBEHBEKET L REH S L BOKDH X
R UMAREHEBHE FE AN RENAR
3

1 MHRS5kE:

1.1 HREMAR
REHFEANZFLEFRERRP XKL
106°24'—106°28’ , b4k 36°13'—36°19’, ¥§4& 1 800~
2148.4 m, RIE B 4 000 hm? , SAEAREE PR ¥
FRSBEX . EXHKHE4C~6 C, FTHRE 1.5~
2.0, 5E[E T & 400~450 mm,— B EKE L 28.0%,
KA 35. 5%, Wi K& 36.5%,7—9 A G R
BRESEEFHEN65%~75%, . ZEE 1330~1 640

mm;>>0 CHEN 2 370 C~2 882 C,EH LR
K 112~137 d, 4 H BT (% 2 500 h, ¥ N
RS, PR AR RENE TERLEH
AL EBRIX, bt tE L Ikl £ By A
HAEL, LR RE T KAE, 2K
|- AF =

iB B B ¥ 8 B (Leymus secalinus) R $
O REE EA RS, BRI E W (Arte-
misia scoparia) .} T B (Stipa bungeana ) % I 14 1
B HEEREENRESNAFERR . EERIBEN
S ¥F & (Artemisia gmelinit) . K& ¥ (Stipa gran-
dis) I E B (Thymus mongolicus ) B R B Fh &K
AR, BRATE RN XMW SRR TR
% —— K LB (Stipa bungeana ) T b BEFE D!,
1.2 HMENSHMEAZ

AMRHFEEFERESES B LR EEFER
FLRBHERMWEERERNE LA MERKERE
R, Uk EHBRHH TR RERRARELR
PR AREN T, KB EEY BT
xR ER 3SANAFERKEBH A 4 HFEH
BT R, F BB 4 8P R (1~0. 05 mm) G
31.4%~34.3% , ELEIBL(0. 05~0. 01 mm) 551.4%
~54. 8%, BB (<C0.001 mm) 5 1. 2% ~2.3%, B
WRERERLE L.

REHMNEHIREZERARE B HEXH
PLAE 3 MR HRTIRERE 0~5 cm 1Y 1 3H
moFARAENEREFERLAMBAHE, FRIEAH, A
T, SRR AT R R A .

®1 KHEXMR
¥ =3 ) ¥R /m 3% 1 Wi -l 3 B E SR
S, it 2 037 SW79°, 2 FH i 13.3° KM E g%gmk* 30 a
S, B#6a 2 083 NW82°, 3 B i 13.3° g%%wmimﬁm HEM 6 a
S #1la zoss  SWe.Rs 173 mE-gmEmtkes  SHNELCREH
. o ° &% —K#F+IA
S, B#E 16 a 2 089 SW43°, F ik 20,7 EHFERRERE T BH2EHb 16 a
S HERERH% 2038  NW29°, @i 117 ’;‘;f%é%ﬁﬁ+*# 3E° 2 MIHEENEHT
EA i — K FE+BR
S BAEBE 2074 SWA.BME 173 KBERG‘TOEEIK g d RARR
-
S ketEmE 205 NE2Ckmm a3 SHLLIEERCEE LSGRHE RKHE
S kEmmg 20 NECRmE  1s3 ST RHEEXE DEAEHE RRER
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HREKBRRBT B RE s 130K 50 R AE f £
RABOCHLERE ; T RYLRA R B MS2000 ¥t
B A7 B RE 5 AR S AT B excel2003 SE/R .

2 gER5ab

2.1 TINKSBEREMFERTY

HIMK SRR B R SRR IR K i &R, R RAE L
BAKSHRBRERERR D MERBIFE KR
ZHEXARMMARS . A THEHEAR, —BH L
KABRIEMZH BB SR ER L BMAFFKER. H
FARMBKE T L ENBAERAR, LB
BAEEERR.

T HOKFIE M R B RSB T KB
RITRSS, IR W, 5K BE 7 B3R 5 il 4R B U 5 K
BB/ 5. Gardner fl Visser R KRR H B 0=

ASTEN L MUK A RFE IR E RIF BRI R . F
BIHSHARET LRFKREHKRND, A HE
K FKENRIR; BE B e + 5k BB+ 80K
PR RE. FCRAZST B LKA
FAER R ETRM NESERUSHEKEES LK
WAXRHERFBMNE 2,

NRZHERTLUFL, HR =AS "3tk +
BRI FAERERAERIFOBDEHE, SR BEFK
. ABNKBUPHINFRRERHEREEHE>
AKEFHESBREEBRESKITERHE>BH 16 a
>iB8E6 a>iB#F 11 a ¥, RALFEHBHER
B 3% o B B R BB IE ) 0B L SRR RE 3
%

B8 A f1B KK/N,2<<0.01 mm Y EAEF R
B AWEMLREWHE .

22 TMAKSBUEHKHBFRIERXRY

BE B i +B/em B¥A 2% B HMAare HXREHR FHERKRR BEKFE
S, 8,030 0—5 16. 75 0.202 =13, 97 §020 0. 989 391.129 $<<0.01
S, BH 6 a 0—5 16. 82 0. 207 g = 16,82 %27 0.991 449,161 $<<0.01
S; B#11a 0—5 13.97 0. 244 g =13.97 S0 0. 994 719.596 $<<0.01
S, B# 16 a 0—5 17. 88 0.203 g = 17,88 S0 0. 985 259.124 p<<0.01
Ss BREERE 0—5 18. 74 0. 204 9 =18, 74 S04 0. 981 251.428 p<<0.01
S e §ic 32 0—5 18. 39 0. 206 =18.39 S8 0.982 212, 888 $<<0.01
S; KéEFFEHE 0—5 23. 35 0. 156 g =23.35 0156 0. 985 310. 691 $<<0.01
Se KEER% 0—5 26.21 0. 159 g =26.21 S8 0.970 138. 488 $<<0.01
O S HBH 11 a, B 8 a FHE 3 a B S —Ss FEMA B R VAR 1982 £ FTE . TH. OMARKWARRDE.

2.2 LIBAKEES 50
TR R4 X K4 B R RS 8 4s | CEME -iBMG - BHll

J1. R EAE R R O 0 R g B BB SRR K il
SwE 1. ERBABER, LRI RFABERAKE
BRT L REMBHENLERSF, TBERZEBHER
AEPRRANBRIBERET L HAL, TELEL
BERNRERMEEA . A FHETEBORN
EREE NEILEENR, BEHBR. FRAHRSN
AR, AHEFERR KRR

FH 8] 45 K £ 53 15 b AE DA BUK B9 LR Bk
ELREBOKEFH—NEERF, TRF L HEFK
BEARMES . Wik, AESKRNBLER Y
TRARKO TR, —BELRE, RETKER
Fi. AR 3T, 3 F B A B R K B E BB i
MBS R, P REEASFTERER, BESH K
L49 %, HERBHRBERSKRSHEEEHYE
HRENSBENBRKNEBAEARERX.

40 | —BMI6a +FEEHE -KIFNHE
+—KHFRE - KEERE

0 2 4 6 8 10 12 14 16
T3 K #1/100 kPa
M1 KSR
2.3 tHHKEN
T PKERIEAE —E R G LB HY £
TRKEEARN, FUBBKMAEREGR, XM
NEERFEBRRKEBE L XNBRTFLROESOKEE.
HERKEZRESKBRZENSKE—REN L
BMAROKHE ., BFE3TH,HEFEE - REOE K
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LR

NEERESAEHANE KEEARERR
(14.69%), B8 11 a BK(11.53%)., HEFHEMEA
BOK BB R X — ¥R+ WA H BRI ABOKE
BB T LMY KA.

HAKERRRB HRFKEENEERE. I
RHEYLIHERIRE S KRB, WERRR AT AERH L
WP TR KR SE KA RRNARTERBX
MRS, RSN BHRILKEER,
AL BB BTSRRI KB, K
BEE AR MK TR/, TR B LK
AREMGOKRE MRS, BN TR RN EE
AR,

HAKERAHHUMIE 0=AS PRI BH, B
Cy=df/ds=ABS~ ¥+ | Xt AB(cm®/(10? kPa -
em®)) R KBRS S K 10 kPa BT K A&, AB

X3 FRARBIMASEREKE

HEA, TR KFRED 100 HBRYR HER
K. ZH T RPFFKERT 2HBE. B+1 AKX
TKBER ARG R, AR K, TR KB,
MEKEREARK. REARKE LR HAKE
BEO,TUERL  HEFHMN ABHL MR
B EX, RAHMOKERER, HAEERR, K
MNRFRKERAKTEERESBEFRESKTER
B> KEFRE BB 16 2>BH 6 a>iBHE 11 2>
Bphi. RI\HKEEBRELTH, YHKERXED
107 Bt , MY TR K BB EW S, K
ARBEFHMARECLEERRK, HYAHCREXE,
HYMEFEKESZEWY ., RER4TH . F0t
WK EFRXT 107 BB S A A% S 4 300 kPa
ER.BEI, AR+ 5 MK 5 EBKHR SR
B fE 300 kPa HH.

S =3 HERFKE HEIKE "k AR
2B BK 53Uk HEH K
S, 8, 2.0) 21.37 9.69 38.81 11. 68 7.95 3.73
S, B#6a 21.57 9,62 33.35 11.95 8.16 3.79
S BB 11 a 18.74 7.21 31.08 11.53 8.06 3.47
S, B#E 16 a 22. 85 10. 31 38.17 12. 54 8. 54 3.99
S HEER% 23.97 10.78 34.80 13.19 8.99 4.20
S BATE R % 23. 55 10. 53 32.56 13.02 8. 89 4.13
S, Ket EB% 28.16 15. 33 35, 65 12. 83 8.48 4, 36
Sy KERARE 31.73 17.04 30.37 14. 69 9,72 4,97
x4 B MEXKER ml/ (10* kPa « g)
o KR F1/10? kPa SR
0.1 0.4 0.6 1.0 2.0 4.0 15.0 AB B+1
it 5.38X107' 1,02X10™' 6.25X1072 3.38X1072 1.47X107% 6.39X107° 1.30X107° 3.38 1.202
B#t6a 5.61X1077 1.05X107' 6.45X1072 3.48X1072 1.51X107% 6.52X107* 1.32X107° 3.48 1.207
B# 1l a 5.98X107' 1,07X107' 6.44X107% 3.41X107% 1.44X1077 6.08X107% 1.17X107° 3.41 1.244
B#E16a 5.79X1077 1.09X107' 6.71X1072 3.63X107% 1.58X1072 6.85X107* 1.40X107* 3,63 1.203
HEFRE  6.11X107' 1.15X107' 7.07X107% 3.82X107% 1.66X1072 7.20X107° 1.47X107% 3.82 1.204
BRFBEE  6.09X107" 1,14X107" 7.02X1072 3.79X107% 1,64X1072 7,12X107° 1,45X107° 3.79 1.206
KECFBEHE  5.21X1077 1.05X107" 6.57X1072 3.64X107% 1.63X1077 7.33X107° 1.59X10°° 3.64 1.156
KEEPE  6.01X107" 1.21X107% 7.54X107% 4,17X107% 1.87X107% 8.36X107°* 1.81X107% 4,17 1.159
3 @ HARDFFARETFREERE>TERERE > KT

(LD ZBLARRP R EHMERHFTE,
B+ AR KBE T RN I TR B>
RUHFBESTEERESKITERE>EH 16 a
>iB#6a SHH>BH 11 a GREK 8 a). HKEE

HEREE S KA FHE >BH 16a>8B8 6 a>iBH 11
aCJBUB 8 a) > Bk sth , #3853k B Oy B B B 4 R Y 38
A E RN IE M RE S ZEA IR, T8
B#E 1 a MR KMELKERRAR KT R,

(F# % 115 ®)
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