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.pH EEMR REMVALTHY L L HERAL,

AR R BB A Z B M —F b4 % BB R
B, BN AR —F SRR, Hk
FREHENNEEZE, HER TR, HTE 0
T, TENER NSNS EN SR ETEM
HAE R pH EXT — S Fh 1 43 A th A B . I Ah,
RT3 SARME B FRAE A B0y, L Rk 8
SRKMARY ., - X, EERARK D, M
WAESETEFRER®. Rogers' BT R
Hi#AK Chondropsis sp. £ X Fl W 24K & 4 4 ) B
B, B HELERKEFT N —EHX , F HHEK
ML SR BB E R, RIS BEME
F MRS 3K — B GORE I { 75 R 0 45 2k o
BT ESENZEFERE™ ., A TFHRHEELE
REF R 0T, B, E TR RS
AW REY.

B R E AR R 5 M B 8 B/ R
g FEBKR T2 F 82 86 37 49 45 B ob 2 5 Ul ot A
B, RIS A O S B, B3 B OB -+ 4 Ot g,
Y+ AR R AL, AW X
bhK R BT RS B Z W™, Eldridge
I Greene' $e B 25 45 W AR 0 45 2 R0 40 9 3 #b
JE . AP #1 I (hypermorphic) 5% 4 % 45 & . b i
(perimorphic) 4 ¥ 45 f7 F1 & & (cryptomorphic) (H
TEYSEEO (R D, W EERaFHEENNE, B

el [y

i) Fik v

Bl AREMNMAEYERELE
#4345 (ff Eldridge %, 1994)
Fig.1 The distribution of microbiotic crust
in different forms on soil surface
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Tab. 1 The influence of microbiotic crusts on rainfall infiltration

at the different position of fixed sand dunes

m B A B D E — KRR/ mm W ERFE
BAKABHE/(cmES. ED 22.25+2.8 20.2340.44 19.3241.84 20.97+0.31 26.38+1.79
ZEAEELEE/(em £ S.E) 1.7240.13 2.51+0.51 2.8940.58 2.5740.46 1.62%0.16 16.9 1999-05-17
MR L) 25.14740.05 21.2+0.81 26.314+0.02 33.2140.22 26,.7710.17
BEKABTEE/(cm = S.E.)  36.153:0.25 26.274+1.22 23.204£1.95 33.65+2.26 35.45+0.85
FE+TETLER/(em = S.E.) 0.90+0.08 2.66%0.55 3.60+0.78 2.57%0.53 2.0340.33 27.0 1999-06-16
MRS EFPE 38.05+1.12 HFpBE EFUE XFUE
ARMERJWETRH,BRHE R, C N L a1, D X R
. PUPIZF Badlands FUBF SR IE B LK B 25 RO AE HB 22 1k
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AW EE P RER RS G A X+ Bk
HeF (repellency) fE . Bond # Harris? £ 8 &
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Shubert I Starks™?, Starks # Shubert***
WIBFF R ¥ T E Cd, Li, Cu, Mo 1 Sr 5+

BPERMEEERESHEXRR, M Zn 71 Pb 7
EHXXRE, Mr I SinRE— SR 5HEEHE
BEEEAMX . EFI-SHBRMAEEHRLER,
TEA B B 55T 9, Shubert il Starks™) &8 Na 9%
BERGHPREBINEEWEENY AN E, S Na
MEBRBKHN, BEHEHAES. MITSIEHASY
B Na BRTHEMEM KT » Bl Nostoc musco-
rum 3 Na T REN 3 mg - kg™' . [REMBEIREL
SHERAEREEA, WREXHENE, ALK
7 0 HE 20 R BRABCR BE B T 3B ARl s, (B 5K 7 3
— ML HFEED ., B KH PO, MR
HIRBEAE KM LT ROER ., EHYLBE
WHEHAANRREREMEDE RN —TER,
King 1 Ward ™ E LK &% T pH K38 IMA F
THREMEET. KEBREACHREZH. EV R
B RES NSRSy  pHEREK. &
EBH 0.047%IBE 0.063%, 45 & Si0, FES
EREEREW D Fe, O, MABRE K, EEITEM
MEBITTER K CaCO; EH KW BEH, H CaCO; By
RitREEWE, '
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4.1 REVERSHIER

RTHEVER GRS BRAETRETE
WX HEAAERSRTRENAN ., HEAE
H2~41 kg + hm™? « 2a7'®, ETEMTEHRX /N
BEMWEE RMEAKER, M EDSEREBEEH
H R X #e/NEERT . Charley H1 Cowlingt® f YWl
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Tab.2 Microbiotic crust and soil nutrient contents at different dune position with different ages

VEERE YR gE51+E HILESE 23/(g- kg™ V) BT/ (g kg™D)
F B i AL WMEE /em /(g ke™) N P;Os K.0 KEN P20s K:0
1956 4F A 2.06 11.871 0.521 0.775 25.021 3.245 1,470 17. 500
B 2.388 12.633 0. 420 0. 750 23.753 2.871 1. 060 17. 500
C 2,11 14. 335 0. 632 0. 845 22.502 4.421 1.956 17. 000
D 2.91 12.931 0.451 0. 865 25.021 3.335 1.253 20. 150
E 3.34 11.332 0.415 0. 705 22,502 2.310 0.811 16. 000
1981 4F A 0.57 6. 434 0. 360 0.535 22.511 2.810 0.592 12. 000
B 1.71 6. 465 0.334 0,535 22.534 2.135 1. 255 12. 000
c 1.93 9. 485 0.485 0. 584 23.753 3.245 0. 604 17. 000
D 1. 66 9.595 0. 475 0.671 23.752 3. 600 0. 851 23. 500
E 0. 47 4.595 0.275 0.575 22.510 1.785 0. 532 16. 000
WHY K C 0 0. 860 0. 060 0. 290 18. 670 0. 706 0. 705 11. 50

AFLE R £ AR, B HE Rk, C o9 K EEH#, D 938 Kk
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2), 813 2 A1 0L, R 1 vb Bt Al B B 0 (5 B R B
AR R FEAEY £ (0~20 em) IR R B E Hy
W% . T Kleiner #1 Harper' 8 A 3k, i 4 ¥ 45 &
St BRI BN FEEE N TR T LT KER
THEMTHRPTH Y. BTEREZ . MEYS
FXERBEO R RAE BN TR, Beymer M
‘Klopatek™ 3L &5 P RIS 38 . KB R AR 3 MUK
MEHFACEGEABEENRRELEEH#RAL
BESESL. B, WHBEERBNKEFEY
Xt ok R AEHAH BT,

4.2 ZHRS5SXBEEIMNXE

MTSEEMRTMAEHRKBMFSMETR
HYAEDEARR, A LB RS RE 5 4E 76
TR, XTEMPRBAMAXNES, LA
T Y M 8 X 45 B T R O U i ( Phrynocephalus
przewalskit) BIE T &Y K4 ML MM 4 55, (F 1
MHRHABLERTRYKX., Hib-LHRHRETIE
Sy AN RC, Wi b Hemilepistrus
reaumuri WRMEYERRBERSHEH R,
53 5h, — SR R4 R O AR IR,

4.3 NMEYEEREREREOHTFHOEL

BAR—SPIR R AU WS BN T 48 A
YR FEEREFEAC  BEEL RN, 7

BUETRAB A S A T L R BB SR T
— HENE R LR TR T RS R ERATE
HU, BRI BIE £ R R B E
FBEMEEERP KT EFSOFEER[ ., &
—HEESEEMBX, EE EERT-EXNEH
BWAZAMR, KN T R O AR A R,
B TERX FARKWHEY EZ X H#EEE. Mucher
09 %0 Eldridge S AV M RIEH MY NWEE
HREBEYERHMRERS —BH. FEHRS
NP AN  EVP R L ERRERRHEYX
1956 FEMY ) HEEAERFEVEIERT —F
B A ORI B CRE R B 7E Fo B ISR , B I v S 4
KAREMEAHRAEREYRE 3.5 m-s1),
HMYHMFFREER FRE. R TFRSILEEDH
BRORLRE B K B AR FE I R R T 2 T K T 3 (Arzemis-
ia ordosica) FAH Y 4 R BTG B, b TR RE B
K U AH ST/ ) B T2 518 BUR T T A 8
RRE . H—FHGERTRELBERETEPHEAY
BAREEIN . FEERERETEIROITEL HH
SR ESLRBCR G, B — A R B
HERMEKBEHR BERRAMEESERER
ATRRERKTIAEIE, FiHERE, —FAE
REYERBTHIS G EEEPEEERZRB(EA
MY ESTMEID W RBNMEEENEE, &
P EBEXRZEBEMREKYRBESEYBE TREINA
B. RIMWBEESRRY MEVEENLEREL
BOMEN - FAEAHYNERENRETE
BOEBMHWANTRENTFELAHMYNER. BE
GEMRTEEREYV ELWH SRR HE
YIBEE R A RS SRR TIRA(E 2)0,

F£3 TELBKYE T EKIE(Bassia dasyphylla) T B/ £ KD
Tab.3 Density/height of Bassia dasyphylla under different crust conditions

R RB ¥ TR H Rk AR RS

HRRE 177.6/6.3 200.0/5. 9 20, 3/5. 4 224.7/5.3

RN 361.3/6.1 404,7/6.3 120.0/4. 6 398.4/5.5
NHy&FBR 343, 6/11. 3 316.6/11.5 298.9/16.7 355.9/14. 7

* FERA AR - o EAREA cm; 1999-06-16 W E

bl
V]
.

o
O Ui e

* y=10.5235In(x) +1. 3685
R*=0.8363

05 1 15 2z 25
ZEMTBERE/cm

B2 —FEENSHESERRTREENELHE

Fig. 2 The relationship between annual diversity and

Shannon Wiener
F2:3c2ik:

o

depth of microbiotic crust and topsoil

5 WAEMERERRUPBERHEX

T AL A [ Rkt AR O S I & BR Y O FR
BEE RERE BN TR CENERZ —.
S EBAEY & T A REHERE 1/4; K L H %
WAL E AR 1/6; B+ WL E B 1. 26 2
hm?; $hL TR 34 0. 27 12 hm?, ZERF R EfEE
HIE 4 L AP e 2R E P ERE NI T TR
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FTFREX, BFFRE MY k. k. EimE
o BB BRI A A A 7 B A AR RO AT R L M R R
HERUBZBEREBEANARFIEHFERWE KM
PRI IR A BT B AL AR AR X e 3 X 4% [ A AR
BEMWEZHRE, MABEEARRRGELRE.
Rl 7E B R S ME P B K R R B R W o A A5 3R
WERRTEBENAY ., MEYSEREX XY
RERHEETEAREMEE ERAOSHN S
WMFFIEZ —FIEREY . HTETEFTEREHX R
WA LK TR T R Y B S Y R AL
FR/AFESE B ERARMMBA, Y RIER
HALGT BB K BEE S ZHMFRR. flm, %«
VDERRBABEZE TR EBRBERTHITAL
BERHER, REREYEEEVDENREET BEDY
T SRR AN Y B, IR B I 4k R s e
FEMMAERER  EENAT N —LEERSE
255 B 8O T (30 & 3K Nostoc commune) ) 5 th
BIE T &M, B, 4B X R E
X ESHROIRESERZAAREENEX,
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Advances in Microbiotic Soil Crust Research and Its Ecological

Significance in Arid and Semiarid Regions

LI Xin-rong' , JIA Yu-kui’, LONG Li-qun', WANG Xin-ping!, ZHANG Jing-guang’

(1. Shapotou Desert Experiment and Research Station, Cold & Arid Regions Environmental and Engineering Institute,

Chinese Academy of Sciences, Lanzhou 730000, China; 2. Experimental Centre of Desert Forestry, Chinese Academy of

Forestry, Dengkou 015200, Inner Mongolia , China)

Abstract: Soil microbiotic crust is developed broadly and has an ecological significance in arid and semiarid

regions, This paper reviewed the advances of domestic and overseas studies, which on characteristics of the

formation and development of microbiotic crust, its effects on microhabitat, including physical and chemi-

cal properties of soil, endurance to wind and water erosion, the distribution of precipitation in spatial and

time, nutrient and chemical elements variance in soil process and geo-bio-chemical cycling process, and in-

fluence on vegetation dynamics. In addition, the several contradictory research conclusions were syntheti-

cal analyzed. The role and function of microbiotic crust in ecological restoration of arid and semiarid re-

gions of China were discussed.

Key words: arid and semiarid regions; soil microbiotic crust; ecological process; soil process



