$29% A3 A R W OFE % R \Vol.29 No.3
20144F3H JOURNAL OF NATURAL RESOURCES Mar., 2014

BRAE 7kt XU i 32 56 X /N AT IE B B 45 R Y
== [B)FHIE A EL 5200 E

12 1 2 1
NEEYCR R, o FL R A
(1. PEILAAPBIR K K EARHFFITIT, BEPS #%i 7121005 2. P ERREBE . KRR
K ELRREIFGE I, BRPY M 712100)

TEE . A2 R R ARG ), ARG D R EEENASIRE, MRt
K HRHESTE SO LA RO BRI PR M 2L n . IRFRAAR (R) TRk, &+
R X A P 25 KA T, (A R X, AHSCAOIIF ST TR s . s e n &
B HA SR IR M 5k, 2T X B 25 AR B M 2 0 1S TR
Ko ST, B SCHERE A 4w R N, 38 A R A NS AT, R GIS i,
VT A4 B 28 VAR IE SO e P - o 255360 DIty &8 2630 4 28} 8@ 13 %1, kM
FEE . HEE RMXTINEE M) QBB F AR, WA 4.18 km?, 5 A
) 60.7%, FEAMETID . RUES . KSR SCR T -, @458, Rk, Jem
YIS #ELE R B A WA . S A L, VbR R i B TS R . R .
Tr . VERHW R ESS K R BT ERREYR , Al b o5 B B e 2 e ™ 2B Se AR kS il fy 4
(P TR 30% 4k ) . MR L, BASAas e B s B . R34 PR3

X E I KIMRREEEEIX /N BEEL

hESES. S154.1 XHEERERE: A XEHE: 1000-3037(2014)03-0490-10
DOI: 10.11849/zrzyxb.2014.03.012

P RO Y . WE L AR R EERRA  RHAC EORE I 2 1
WA ERAEYES S r B S BV TR BAR IR 35% , 10 Hiu DX AT ikl 263 B =i
f70% LA LY, FERIX ARG R E RS, HAT, AYWE 28 hre
IR T . TR A W45 B AR WA EAATE s M2 5, TR MRV 3k
TR WL A PR PR, LS BURAE M PRE A PP LR 5 10 L 0 — PR A 53R B . Lot AR
B8 KSRV YR T2 B A W45 K U T G e DU LV M DX R A LR R
BB o ARV ST ST A AR A B i B A ARIGE I, LA BESEERI], SR
JEJE 5 RS B R IE AR RS bR b, l TR —RIVEY S AN R 1 AL[F
YEHT, AEWE R U T - A ARSI RS S IR A R A e M R s ] oy 5
Pho BHIL, H—HuIX | i R YEE BT A RO A R M = e M

PRI, B i AT R R A USRI 6 P, Mgl “UISs A AR IABE I
A, XA E WA AE BN R . BEE R ARAAR () TR SEAERE, A

R BEA: 2012-07-17; 1&ITHH: 2013-06-24,

BHE&EWB: HEARBFIEESTIH (41071192, 40701096); HEBERE T2 G (B28013200); PHlbAMAENE
KR T (QN2009085) .

FE—EHRN: MG (1977-), 5, BRI, L BRI, FEN R LIRS SR R
[R5 1TAE . E-mail: buchongfeng@163.com



34 SR S5 BRb K AU S B D/ NI T B 45 B ) 2 (B R b R i A 1 491

NS CRERURBCRABES R ) AT, A=4as K R BUL & IR B iZIX
A RGEZANE T WIEPTFEERN RIS AL T e iz Gl
Ak 90% LA 1), BAT I EUEE LIRS SRS | BRI AR R I
PEFIW, (HEAR L, 8 A SC ORI TR A A, INsiiZ X A5 M ah je i B P
523 (6] AT BAT A BE T S

ABIFSE Ve O - g S G AR K ol Ut S 5 DX 0 7S PR /NIt e, 3 g R e T g ) A K
FHOCTRARAIN G, R GISEA:, T fLE WSS K 9 A= W A ORI ZS (B A A AR AE , IF AR +
SRS | RIS | MR 1) SR X A WA B RSN o B R X AR M4 B I T
VB, B IRRRL A B m ORI 4

[ Y S RS WIRES

1.1 R X AR

WEFE XA, T BE7E 4 iR B LAVY 14 km AR A9 75 T8 1 /N B (110°21" ~ 110°23'E, 38°
46' ~38°51'N), I 1 094 ~1 274 m, Pl 6.89 km*, F i rFILER, K 4.21
km, J& A T . HAL B S R e B S R VD HE . AR ) T R R A A U
W, B KAR R FH 1) s P e U A R Rk KU A2 4, AR R A4S A 10 000
tkm? B, SR A R TR AR, AFFETREOMEZR, Wil &E, EHkEmH R
FIAREE, JKphsREL, FHRIET ~9 C, BATIRUA I NW, P4 K 2.2 mis; 4EHRE
I 400 mm, Hr6—9 J MFEFT 2y 5 42 4E 1Y 70% ~ 80%™, ikl A 1 T EAE A 7 4%
(Caragana korshinskii Kom.), 1<% (Stipa bungeana Trin.). & 74 (Medicago sativa Linn) .
iR 5 B A F (Lespedeza davurica (Laxm.) Schindl.). Fif /K Z& % i € (Heteropappus altaicus
(Willd) Novopokr) F1 2% & (Artemisia giraldii
Pamp.)%F . WBRARMI 2 L, S
BRI 86.5%; PUMIZ S EE YD B, (5
BN 13.5% (1),
1.2 BAEHZE

2009 4F 8—10 H fE ikl It e 1 A=) 4
B s [a] A TAE . AR 8 4= Ay Ui
THAMNM 1LY (RD), SED A 4
A E AT AN BT 3 ~ TR
Jr, B VER D IERFETT RS 43k 1
mx1l m. 5 mx5m, 10 mx10 m, M4
FEJT INA W45 K A GT8 b , JT iR T Horp
[ 37 1 A= Wy 445 B AR Sy A 45 0 1 kA
mn, [FIRHC S AT FE By 058 . MR (s
A EEGE) . IS AR
1.3 $EtRNE

WBREAFE T WA SS e M T & . e R B 25
TE%?E*’%O Bl (%) %Fﬁﬁ*ﬁ/ﬁ(ﬂ”%, Fig. 1 T[Ztkjf?mi) of_i{u/jd:o;ouj\?;vje\;ersrfd on the
JEEE (mm) HUER R G T AN s Prsy Loess Plateau



492 H %/ % O % i 29 %

F1 NEANRIBEY L E RS R
Table 1 The overview of sample plot of biological crusts survey in Liudaogou small watershed
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b ¥ (Artemisia arenaria Spreng) . ¥ 2% . £k ¥ # (Artemisia
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Table 2 Mosses composition in moss-dominated BSCs
# J& i
A% ki # (Didymodon constrictus (Mitt.) Saito)
¥} 14 #% J& (Didymodon) %+ Pk #% (Didymodon nigrescens (Mitt.) Saito)
T - %o 5 B2 -5 (D rigidulus Headw. var. ditrichoides (Hedw.) Zand.)
IAEER} 171 #¥ J& (Barbula) JtHi# 171 #E(Barbula fallax Hedw.)
(Pottiaceae) P EE ) (Aloina) P24 (Aloina rigida (Hedw.) Limpr.)
i #E )8 (Crossidium) JEL) ¥ 75-#% (Crossidium crassinerve (De Not.) Jur.)
1 %% 8 (Gymnostomum) ¥ 1 #¥%(Gymnostomum calcareum Nees et Hornsch.)
1% )& (Pterygoneurum) £k £ #¥(Pterygoneurum subsessile (Brid.) Jur.)
HEL#¥(Bryum argenteum Hedw.)
A= B (Bryum caepiticium Hedw.)
¥ ELEE (Bryum algovicum Sendt.)
$a - FL#E (Bryum funkii Schwaegtr.)
SEHi#E R (Plagiobryum)  SF35i%E(Plagiobryum zierii (Hedw.) Lindb.)

FLEER} ELHE R (Bryum)
(Bryaceae)
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TS AR DIAIG, Vo [ E L, B B T Pk AR
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Fig. 2 Spatial distribution characteristics of moss crust in Liudaogou watershed
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Fig. 3 Distribution and development characteristics of different BSCs in Liudaogou watershed
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Table 3 Coverage characteristics of BSC under different vegetation types

R ik & I 5 1% 45 1 36 1%
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Table 4 Differences in thickness, bulk density and shear strength of biological soil crust at different slope aspects
F13 FF 3

ity A PR T T
JEEE /mm 13.3 0.6 9.2 0.3 -6.40"
YiIT5R i /kPa 23.8 15 26.5 1.2 1.43"
=/ (g-cm®) 0.96 0.03 1.26 0.02 7.54"

W R ZEFNEE (P<0.01); nsFERERALEE (P>0.05),
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S AR 58.2% ; <10.0 mm (1) i S AR 114 33.0% . JELJEAE 17.5 ~ 20 mm 2 [ 114 5 i AR
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Spatial Characteristics of Moss—Dominated Soil Crust and Its
Impact Factors in Small Watershed in Wind—Water Erosion
Crisscross Region, Northern Shaanxi Province, China

BU Chong-feng'?, ZHANG Peng', YE Jing’, MENG lJie'
(1. Institute of Soil and Water Conservation, Northwest A & F University, Yangling 712100, China;
2. Institute of Soil and Water Conservation, CAS and Ministry of Water Resources, Yangling 712100, China)

Abstract: Biological soil crusts (BSCs) are a widespread ground living cover in arid and
semi-arid areas, which serve as an important ecological function in ecosystems of arid areas.
To study its development characteristics and formation mechanism is the basis of effective
management and utilization of these resources. Since the implementation of Grain for Green
Project, the ecosystem of the Loess Plateau recovered extensively, and BSCs widely
developed. However, the related researches are still deficient compared to those in the desert
area. Due to the complexity of BSCs’ development process and its spatial differentiation,
many results of researches carrying out in desert areas can not be directly extrapolated to the
loess area. In view of this, this paper chose a typical small watershed in the Loess Plateau,
carried out a comprehensive survey, made lots of calculation and analysis by using GIS
software, discussed the distribution characteristics of the BSCs and its influencing factors.
The results showed that: 1) a total of 13 species of mosses belonging to eight genera under
two families were found in the watershed. Of which Bryum algovicum Sendt., Bryum
argenteum Hedw. and Didymodon constrictus (Mitt.) Saito. are most widely distributed. 2)
Moss crust had the absolute advantage with an area of 4.18 km? accounting for 60.7% of
the watershed area, which are mainly distributed on the hill slope or slope top for less
erosion or less disturbance, and better soil water conditions. 3) Soil, vegetation and slope
aspect had a significant effect on the development of BSCs. Compared with the loess area,
BSCs in sandy area had a high coverage and showed a continuous distribution. The
development of BSCs under the tree and shrub vegetation was superior to those under
herbaceous communities, and the vegetation coverage promoted first and then inhibited the
development of BSCs (inflection point at 30% of the coverage). Overall, the coverage and
thickness of the BSCs were greater on shady slope than those on sunny slope.

Key words: wind-water erosion crisscross region; small watershed; moss-dominated soil
crusts



