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Table 1 Selected characteristics of the materials

pH BaR AR £ &% 28
2% Types ¢ &4 Electrical conductivity Organic matter Toial N Total P Total K
=1:1) (ds/m) (g/kg) (g/kg) (&/ke) (¢/kg)

&5 Peat 7.66 0.148 9.7 8.6 1.4 84.6

#i £ Clay 8.21 0.114

7.02 0.58 0.1 16.1
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Table 2 The design of artificial culture matrix

EERREHTE L RBE Particle size of clay

Treatment <1 mm 3~5mm
1:1(PS,) 1:1(PB,)
B+ 2:1(PS,) 2:1(PB,)
Peat : soil 3:1(PS;) 3:1(PB;)
4:1(Ps,) "4:1(PB,)
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Fig.1 Water characteristic curve of matrix in PS
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Table 3 Van Genuchten parameters of water characteristic curve

B Parameters 3% Peat PS, PS, PS; PS, PB, PB, PB, . PB,

8, 0.0008 0.0002 0.0002 0.0005 0.0008 0.0006 0.0002 0.0006 0.0001

8, 0.5199 0.4823 0.4953 0.4759 0.5135 0.5076 0.4964 0.5012 0.5136

a 0.0408 0.0333 0.0471 0.0186 0.0427 0.1003 0.3353 0.0600 0.0541

n 1.1911 1.1812 1.1759 1.1925 1.1847 1.1641 1.0809 1.1726 1.1841
2.3 tekER - amn(6, - 6,) 1 1.
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Table 4 Specific water capacities (SWC) of artificial culture matrix soil water potentials {yL/(g*kPa))

F- 38 73 (kPa) Soil water potential

E-35%-3.

Matrix types 5 10 20 30 40 50 60 70 ) % 100 120 140

PR Peat 2.493 2.377  1.952 1.59 1.326 1.125 0.97 0.850 0.754 0.675 0.610 0.509  0.435
PS, 1.844 1.805 1.551 1.308 1.115 0.963 0.842 0.746 0.667 0.602 0.547 0.461  0.397
PS, 2.623 2.416 1.904 1.519 1.246 1.047 0.898 0.783 0.692 0.619 0.558  0.465 0.39
PS; 2.430 2.563 2.48¢ 2.292 2.088 1.900 1.732  1.584 1.45% 1.343 1.244 1.080 0.950
PS, 2.597 2.447 1.982 1.606 1.330 1.125 0.969 0.848 0.751 0.672 0.607 0.507 0.433
PB, 2.401 1.857 1.199 0.860 0.662 0.534 0.444 0.379 0.330 0.291 0.260 0.213  0.180
PB, 1.443 0.858 0.461 0.311 0.233 0.18 0.154 0.131  0.114 0.100 0.090 0.074  0.063
PB, 2.595 2.273  1.680 1.291 1.034 0.855 0.725 0.627 0.550 0.489  0.440  0.364  0.309
PB, 2.580 2.323  1.768 1.379 1.114 0.926 0.788 0.682 0.600 0.534  0.480 0.397  0.337
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Table 5 Water parameters of artificial culture matrix

2 ¥ Parameters P 5K Peat PS, PS, PS, PS, PB, PB, PB, PB,
Eﬁ]ﬁzk!(‘%) 30.47 31.75 30.52 31.40 31.50 28.90 29.03 30.25 30.21
Field capacity
ERRAB(%)
Wilt cient 16.86 19.49 18.98 18.83 18.81 17.08 17.43 17.62 17.83
%‘ﬁ?k(%) 13.61 12.26 12.54 12.57 12.69 11.82 11.60 12.63 12.48
Effective water
N %X R:
3 5 ®

1) ZEBHARER ERRKABLHOAFBELL
fORKSELA:IHNFKERERTRERK
B EDF 1 mm WLAEET 3~5 mm &
H,

2) KABEHKEENERBFKENEE,
MELABRBRNBEYHKERITHR, RERIE
B P R KRB R K T EREE,

3) ARRHRAUEE, ZEHRAH R RK T H
ks £ HBKEENERAAR, KER LM
KPFREARBARKEHH LT,

) ERRFETUSH - BRERNFARES,
EBREMNESSKBOLEER, XMEYHEREA
AFHEW ERESBPNERRMNEK.

(1] SDE4 MEH EXR. S HLBRILHLHHKIRRES
BERKF()]. AR B R E 2 (6 RB%MK),2005,33
(11):117—120.

[2] Bruce R R, Luxmore R J. Water Retention: Field Method [ C]//
Klute A. Methods of Soil Analysis. Part 1. Second edition. USA:
Wisconsin, Madison, 1986:679.

3] #BR. My A¥ERIM]. L . RAARKTHERM,

( 1988.

[4] %= M EHSNEE. ¥ RASERBHAEER=FF
FREEREAHRRRYNANTTHESINI]. FREREK
o $F9¢ ,2007,25(6) : 197—200.

(5] RE® A8, 2EHE FRERELNKSETEHRNEER
RFFIE[)]. \FKF ,2006,(2) :61—62.

[6] REE.BLERBHLMKSHERROMERSH(I]. B
ek B 4R, 1999, 14(4) :23—26.

[7] BERM,.BEQRK.E X FIIAEAMTEERTIETSEN



64 FEREBREAHR g%

Br9E(J). £,1997,(2) :107—108. {11] BEN BLH.B R KLtQAUFLNEEHATR
[8] HEMEHMRLMVITHALMYERRE . LAY A TW [J]. S\ 4B $,2000,20(1 ~ 2) : 101—106.

st (M) A6 5B o A A, 1978, s [12) EEACEEEFUHR.F REIBATHAMNLIRBRNESH
[9] HX#.BAE. RLWELMALSFHIRIM] AR BEHK BOKRELI]. Al B4 ,1999,35(2) : 7—14,

4t,2000. [13]) sArer WitH B HR M KMKOH AT ED]. EL
[10] SE2M FTLH M F£.%5 FTEAKLEMN S FHRBABY R4 ,1999,8(6) :44—47.

T MB KB FE(T]. B #BE ST, 2006, 19(3) :301—306. [14] ZR3E#. £ (E)[M]. b5 Rk 53,1983,

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



