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EMBEERREERRBNEARLHE,
1 BIREBLSHR &

MREHR
BRXUFELERETERHLAERXE
BREREBEBRERLY, B EKZ 111°21'2" ~ 112°0'48",
Jb4 39°12'56" ~ 39°39'88", +RER AV HEE £,
TEREEAHF LR ENRSE 2.9 g/keg, pHEN
7.5, BERBFHMHTEHEIRBODEEL
ERX SERAFKEHESE. FTHKE T,
2EFTEH 105 ~ 145 d; FREKE 419 mm, FTFEREK
235 mm, FHRLE2037.5 om, BEERFTESH
EARPS DA A T BRI TE M Lk,
R RBEFCH AW K LR K R KA
ABFHE,

1.2 MRFZE
1.2.1 #ikit# FMEAERA, EXRRRGP
HUWERENE IR CESEFRTNERAGL
WER FAETREMNEALKE, SAE LR
THREMSHANT R, EREACSPEHREE, TR
TASITRE B Em", BRLEREFHPEHR
83 HEER F B 7E A ¥ B3k K 43 R
XTI, EX AN EE KB AERE,
Hie, A LR ERA NN BRE R REHN
RANE BREMERMGFER B HHERBIE
IR, MR R =ML (B RS %

1.1

SR MERGE)VARRXNR GG K BB
WoriEat s 3 3, BRI AT RN 25 (5
mxS5Sm), MECEREEARAR LEE>HRE B
B E5EEES HANEEREM ERITEK
X, BEHESELLE L
1.2.2 #EBRESME

() L REEMILHEENE, 2008 £ 5 A .7
B IGET R RS R L BRI 3 MR B
B RAIPABEFRESRE AEGFRUEZE
EECEYSEIEERIE LR N T %at s S
BREEEVEREREBRMNENEE , REYS
EERFEMIRENEESR), EMBEELES
Wo REZEKSG ,HITI100 em® FF)E 0~ 10 em
FRIWELEFE . EEAREFEEILRE,
SILEE. EMABRAER 3 KM,

EREKBHHE. HHEO~10ecmtEL
BERBTKEREBFELKEM A AR, 2K
—F[w]:

W, = 10000 P,hr
W,. = 10000P, hr
W, = 10000 P,hr

Kb w, HERBRFHFEKE (vhm'); P, A EFL
B (%); W, WERBELKE(vh®); P, HIE
EELRE(%); W, LRI KE (/hm?); P,
HETLBRE (%) h HELEREE (m);r HKMHE
(vm*)o

®1 EHGEEMR
Table 1 General features of plots

BR '3 4 R EE SHEER SHENE B HRIE
spey Altitude  Slope :& i v ﬁﬁ, Vegetation Crust coverage  Crust Crust
Crust types (m) °) spect egetation coverage( %) (%) thickness( mm) characteristic
EEEH 1432 8 mEE 1 REEC.HEET 10 60 8-10.5 KMA# GG HE 8
Moss and 1459 s WA  PREC.HEKE? 20 50 9-12 iiﬁ&’k"“&”""mx’
ow-green moss on sur-
algac 1513 3 FMA 9.5 P mEEO ki 15 55 9~11  face, thick crust.
1432 8 A 1e  HEXCREEC 15 90 5.5-8 RHLT.QHBWRE.
- 1 0 0w A7 Y, R
Alpe 1459 5 FR# e  EARO WER 15 80 46 {1, Developing in large
1513 3 FAHRT9.5° &ir%® HAR® 20 90 4.5~6.5 area, black and hard.
BEE 1432 8 AR 1 FRERC.EERO 25 55 3.5-5.5 ﬂf?ﬁfﬁﬂ
Thin-layer 1459 5 TR 9° HREC 15 90 1.5~3 [, Smooth surface, thin
algac 1513 3 TR 9.5° pREC pka® 2 70 2-3.5 :‘n‘: :’::ﬂ: sltemate grey
1432 8 Eiad 10 RREC HKFEC 5 0
K&K x
1459 5 HRAE Y PRECME.DHR® 20 0
No crust None
1513 3 TR 9.5° MR Ku® 15 0
& Note: T i : West-south, (D Secale viridis; @ Oriental wormwood ; @ Salsola collina; @ Agropyron cri ;s ® Melil lens Ledeb; ®

Tripoli sater; ) Ixeris denticulate; ® Portulaca oleracea Linn.
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(3) tMASABREHRE. RA“WNR
&7, RANIFARER 20 em, 5P R EE 30 om,
WA BIH 20 em, TTA L PHIFEERIFBH 15
em, MKAATEH, RBE AT RATEK, A
BRI,

2 ZR50%

TAEMERM TIRBE FLRRAZ P KEE
bal:0p A1)

IRAEERANERBIHELBENERZ
— BRRETEEAKFNBUBENEERT,
RetE &5 £ TR E M2 % 2 % 448 %09,
WELAR ABMER T RETEIOETNHMER
B ARSEEREBUN T REENEWMBER, B LR
ERHEMBEEYFRBL, L HAEBRK/MEKR A
EHEE(.31 g/em®) > WERL K (1.304 g/em’®) >
W (1.266 g/em’) > B REMLE 7 (1.263 g/em’ )
ITREARECEEEAREREEELEE. A
H1EH, THEARENRPMNIFRREEER
S (52.06%) > A (51.37%) > BERE K

2.1

MABBAOMAXATIHERAEMEEMN LR,
REOEBEAREHALEN, tRAHNEAKRR
WHEKBSRELKEZM, KRBT LRFHM
BEKSEOBEENS, KE2BH, AR O
~10 cm £ 2 L AR K B R/IMRR N & 88 3%
GER>ERER>UEREHE > AGER  FEKER
TROBMACKENAERFEL K LW, HFES
REREAEMEKENME, LRRFCKERA
HEmArKBERMAE, HAMBKY EEHE
GHE>RGEE>BWERGE > ALK BREEX
GEERMTIRANUATKBRTFELER HEX
ZEMEER BRHEBLKBRADT=H. Bt
HEKBARRCKBERE, EHERLERARGER
Ba Tt RARKERERTEEE LR, XRAL
REVERRBEFRRKES, BEARNTK
RERFHURFERE LRP,

B) 3 &% 3L B & Non-capillary porosity

£ % LB Capillary porosity

O BILBE Total porosity
B LM% X Soil bulk density

54 . 7 1.34
(50.21%) > E& B (49.77%), P BEILBEN g ¥ { <
KA DB XS K (35.26%) > B4 K §‘;z M -t-szté
(31.74%) > ME H 2 K (31.35%) > R & K § Wl - E
(29.26%), FEHABME N RE L (19.63%) > & 3 2] ==
MR (18.86%) > BE R (17.50%) > BEEE = 1} ; , o
B(16.80%), RAMRHTFLMENLEEHK & || [_ : "
PR EE TLEER SISO S U5 = NS = .
THEEERENER , L HANE S BN .1 % MER R4
SR MAER, LA, AENAT £ Mossand lgac ;“;ﬁ ;“;“"“jj‘ algae Nocrust
BHEETLBEMEEELRE. e
K B A7 R VR R S K B R A A K 4 1 SANETHOLRTENARRE
R EERE, TONRET KR BEE Fig.1 Eﬁectof'biological.soi]cn‘mtonsoilhlﬂk
BAMAL KR, KRR I E—RANS LR Hensity and soll porosity
£2 GHARTLMOBKESR
Table 2 Effect of biological soil crust on soil water storage capacity
A i’%fi%& 0~10 em 0~10 om £ EX K& Water storage(t/hm’)
Crust types Thickness TREAAR BEYKE L ET Y B &
(mm) Soil moisture( % ) Detention Retention Saturation
EEEMW Moss and algae 8~12 3.01£0.09 169.71 356.10 525.80
1 Algae 4~8 3.70£0.17 198.29 © 320.57 518.86
M2 ¥ Thin-layer algae 1.5~3.5 2.70£0.07 190.49 316.65 507.13
X4 K No crust 0 ) 1.98+0.21 176.71 295.55 502.69

EAYSERERETMBNTREEMMN N REREDEREZEARABNEE REYEKBERFRM TR QL RE, A lFE

FRME;TH.
Note: The biologi

] soil crust thick

ludes biological soil crust layer and the soil adhered to biological soil crust; It is the same as below.
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GEFRR REEYERN LR EHBELK.
RFECKMBAL KT ERARAL —EHEL, K
TRASCEMESEAF, TUARRBFEERY
WABRR ESFHALEKS, BREEXTRENR
TR EESEMENEENE ST, MM
0~10em 2B T KEES,

2.2 THREDERXNLIWMBEHENEN

WHERELH L RAKIABTEBHE LA 2,
AR, EABNMBEHE, L BASABEER
B HEEALHBAEM AR REERE TR, B
ZIBREAB, HRITWAHA, FARALEEELERNT L
WABREEREA  MEEBNTHTEENS5.19
~11.10 m/min; BB EEE AN BERLE L > XK
BESEEE>BEESE R B2 ANKEMS
EREMEITE/D 2 B2 RRABRENR
ERLERKTHES#ED REEAEEERZ,
BERLEB/D, TUEE L REYE K OEEX
THMEMEREBHKRNE— W, EERE,
VBEANBERERYE/N FETER .-, LB
VEEES RGPS KBEX, FIHSKERE,
MEBHPBEERBRARZ, RS KERH,
T = 39 B 00 38 7 B RR AR /NS, B A B B B 3

m, - HEE K BEHEKR(1.98% ~3.01%), &
—EBELEMT TROARENE= B TEY
BEERNY (HERE R, L REERD RE
WA, BETLEEBER, HHEEENS KOS
EREH ARBAEBRORRER BE—-FHE
R BEMOAHENEET HRERAL E2T
KB TFTEHEE,#ETBKIHI,X5 Brotherson J
DEO-2gy Ak, Hit, 5EERYE L
BHL RERNBEERLSERERTLIRAZRE
Ho

10 —o— ¥ ¥ & 45 ¥ Moss and algae
8 —0— AL LK Algae
—A— # /2 % 4% K Thin-layer algae

—0— 4 B No crust

Infiltration rate
o

A% % (mm/min)

100
A% B 8] Infiltration time(min)

H2 £MLERERMTHOLIMARER
Fig.2 Effect of biological soil crust on soil infiltration rate

%3 ARBIWMABREISH

Table 3 Soil Infiltration p of experi 1 plots
I wamy 00N B BRE Bgei e
Thickness . Initial infiltration Stable infiltration Stable infiltration .
Crust types (mm) Antecedent soil rate ( mm/min) rate( mm/min) " time(min) Cumulative
moisture (% ) infiltration ( mm)
LB Moss and algne 8- 12 3.01£0.09 5.19 1.67 34.81 2.45
¥ Algae 4~8 3.70£0.17 6.44 2.44 38.84 113.85
WE ¥ Thin-layer slgae 1.5~3.5 2.70£0.07 11.10 2.67 4.02 186.30
X2 E No crust 0 1.98 £0.21 8.98 1.96 53.09 103.50

2.3 IWMASABHENBEELY

BRI MABERNERABRSD) GEEL
BE SBER BROBESE HEMAEHER, A
BIA LT IL#

(1) Kostiakov #i%: £(¢) = mt~"

(2) Hoton & : f(2) = f. + (fo - f.)e™®

(3) Philip & : £(¢) = 0.5t %% + a
Kb:f(t) AABEE (mm/min) ;¢ A B B H
(min) ; fo, f, 5+ 31 0918 M2 & £ (mm/min) ; m,
n,k,s,a AR BREBHSE,

WX 9 MERFEMAN 3 ANXE R 12
BABRRBEHATUE (R I), USHHER,
FEM 3 MR R KSR,

AR AT ARLEERT Kostiakov A S
BWom B ELE 4.827~12.211 Z @, FREER
EHERE L LR B/MAHAEEHLEHLE,.E
54+BAE FIPSKEMLBERREE R n ETK
7 0.263 ~0.363 Z /6, n EHEKX, AB &R
BBHR,TUEBHREREEABERB/NETR,
ERREEANBERE /RS . Horton A AL
REH,MBHEE f, T 5.950 ~ 12.255 mm/min
ZELGBBHEE £, AT 1.674 ~ 2.746 mm/min Z
] ;k (HZ4L7 0.126 ~0.381 Z ], ERBLT AR
HEEAEBIEN ., Philip EEBASEREH, « HE
LA 0.948~1.710 28], K& KB/, BEEKK,
sHTHEI.19~22.84 ZH, ERBTABEEN



S8 TEMX R HFR ¥ %
BEHEL, TUEEHEREEABERB/ER, BEHEKABREZR/INES.
F4 3MANBHBRALER
Table 4 The fitting results of three different soil infiltration models

2% i R R Kostiakov Horton Philip
Crust types m n R? fo FA k R? s a R?
HREM Moss and algae  4.827 0.263 0.81 5.950 1.674 0.19 0.99 9.190 1.064 0.90
¥ Algac 7.319 0.270 0.82 7.359 2.425 0.207 0.98 12.669 1.710 0.90
. 73 3 Thin-l;yer algae 12.211 0.363 0.94 12.226 2.746 0.126 0.98 22.843 1.386 0.92
ALK No crust 7.787 0.358 0.79 12.255 1.909 0.381 0.9 14.255 0.948 0.88

ATHRRIHABBRENMUSHGEREZ A
MPABRE HRRFBABERNUAHES TN
EHTHE(E ), TUEL, EARMD BN R,
TR AB T RE, BEE A B AN, A8
BEEIRTHE ZHEANRBEAB, REX—ZL
M, T REBEMAKRBAS N IR B ARG
TH B TN BEMERN B, ERERR,3 AR
REHE ML SRR ERIRIE, EALHE
BrEt, AA Horton M Al 4 AL W KM REE
FHER,HEMHRENUSAEL METRE B,

# 8F 845 K W i Covered by moss and algae
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10.0 1B —a— Horton
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I i) Time (min)

Horton EEIMI UL & A ML M A EHEE  HEHH
MR

MABHEELESRERE RPEHAKX/PMATLLH
W7 R (R AR B 4 48L& B8R, Kostiakov B8 R? (LT
0.79~0.94 2ZJ8], Horton B2 R” {H¥97E 0.98 &L L,
Philip % R 7 0.88 Ak, X EH I AL
R &b Horton BL BRI AN Philip R AR T B Y 4
EFEERETEHABRTRE, M Horton A A IS H
BEHRETEE, BEEMTHREAZMRAREYS K
HETHLEABRIE.

M B Y Covered by algae

7.0
= 6.0 & 5 {{i Measure
g g 50 —»—Kostiakov
s —4— Horton
5% 240 —— Phulip
W <
£ 3.0
¥ o
'@“‘ 2.0

1.0

0.0

0 20 40 60 80 100
i (] Time (min)

X 45 B 4t e Contorl of nocurst  +

9.0 & —8— 5 M {{i Measure
il — Kostiakov
0 —&— Horton

% 3% & #(mm/min)
Permeation rate
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H3 FRLEHEEZTRNIBMASREMSHL
Fig.3 The soil infiltration mode! fitting curve of different biological crust soil

3 4 i

DARSKEEETLHENEE0~10cm) s
KL BREHE TR, L HEEY

BERMERAIEER(1.311 g/en®) > BERLE K
(1.304 g/cm®) > WA B (1.266 g/em’) > BEERZE K
(1.263 g/em®) e REL LB ERZ KA B
FLBRBE RN KR Sy 8 B 3 45 12 (52.06% ) > %
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ZE(51.37%) > BMEBRAEK(50.21%) > TE &
(49.77%)

D) ARAZEEETEIRHICKENZERE
EHILBENEHEK,0~10cm T EEEA B
o7k B 7E 502.69 ~ 525.80 +/hm® 2 [8], B 45 5 I
F AN m, B E T KR 169.71 ~ 198.29
vVl Z 8, KIRF KR A BE R > BEREE >
BR>EHELEK,

N ARAERBEETH LR EHERERL
BAER VBEENEATENS.19~11.10
mm/min, EEEBE EERELELEMBERERER
HANBEE R K (2.67 mm/min) > BFEF (2.4
mm/min) > T K (1.96 mm/min) > EEEE L &
(1.67 mm/min), SXEE LWL , BEEMESHE
BEEIKSABE —EHEBER

4) H3IMABERUARERYE R HIR/NE
B8, Horton A & #1 Philip B RSB iF st IR A= 1 45 B2
WERLRMARTE, M Hoton MEIM A EE
BEFENE  EERATHREARREAEYEE L
B AR,

BERUELAERNEAANEY BRAH
EYEERN L RERERKIABNER, BREXK
BEHHERTFREEMB, XTUKFALENS
RAKERARSEREELER HINEE BN
Bk SRAKEEST
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The study on characteristics of water characteristic curve
of mixed stroma of the peat and soil

GAQ Hui-yi, WANG Yi-quan
( College of Resources and Environment, Northwest A & F University, Yangling Shaanxi 712100, China)

Abstract: The mixed soil made from the peat and clay with a certain amount of density according to different pro-
portion was loaded into central knife. Then soil moisture content was measured and analyzed and the water characteristic
curve was imitated with Van Gennuchten mathematical model under different suction using high-speed centrifuges and at-
mospheric balance mensurate, so as to analyze the difference of water-holding capacity of the mixed soil with various ra-
tios of peat and clay. The results show that: (DIf the ratio of peat and clay (less than 1 mm) is 3:1, the water-holding
capacity is stronger than other ratio. @If the ratio of peat and clay (3 ~5 mm) is 3:1 and 4:1, the water-holding ca-
pacity is better.

Key words: peat; water characteristic curve; high speed centrifuge; fitting
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Effects of biological soil crusts on soil water storage capability
and permeability in loess area

WANG Cui-ping', LIAO Chao-ying', SUN Chang-zhong’, TIAN Xiao-xiong®, LV Jian-liang'
(1. College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Experimental Center of Forestry in North China, Chinese Academy of Forestry, Beijing 102300, China;
3. UMPR Xi' an Planning Design & Research Institute, YRCC, MWR, Xi’an, Shaanxi 710021, China)

Abstract: Method of double-rings was employed to study the characteristics of soil water storage capacity and per-
meability of three types of biological soil crust (moss-algal crust, algal crust and thin-layer algal crust) on the loess area
of Pianguan, Shanxi Province. The results showed that water storage capacity of different crust types is influenced by the
thickness of biological soil crust and soil porosity, the water storage capacity was from 502,69 ~ 525.80 t/hm’® and the
non-capillary water capacity was from 169.71 ~ 198.29 t/hm? with in 10mm soil depth of the three crust types. The soil
initial permeability was from 5.19 ~ 11.10 mm/min, the no crust soil had the highest velocity and the moss-algal crust
soil had the lowest velocity. The solid permeability rate was from 1.67 ~2.67 mm/min. By using the Horton seepage
model, the fitted value was close to measured value and the range of determination coefficient was 0.98 ~0.99. There-
fore, the Horton seepage model was applied to describe the soil infiltration characters which covered with biological soil
crust in experimental region.

Key words: biological soil crust; water storage capacity; infiltration rate; infiltration model



