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Influence of cryptogam ic soil crusts on accumulation of soil organic matter in

Gurbantunggut Desert, northern Xinjiang, China
ZHAN G YuanM ing, YAN GW ei-Kang, WAN G X ue-Q in, ZHAN GDao-Yuan (Xinjiang Instituted Ecology and
Geography, ChineseA cadany o Sciences, U rumgi 830011, China). Acta Ecologica Sinica, 2005, 25(12): 3420 3425
Abstract: Biological il crust, formed by different combinations of mosses, lichens, liveiworts, algae, fungi, cyanobacteria
and bacteria, isacommon andw idegpread phenomenon in desert areas all over theworld thanks to its extraordinary ability to
survive desiccation and extrame temperatures, high pH and salinity. Degite its unassuming gpearance, biological il crusts
play a significant role in desert ecosystems, including involvement in the process of formation, stability and fertility of wil,
preventing il erosion by w ater orw ind, increasing the possibility of vascular plant colonization, and being regponsible for the
stabilization of sand dunes The present paper focuses on distribution of il organic matter (SOM ) in the Gurbantunggut
desert influenced by biological il crust W e found that the SOM content gradually decreased from inter-dunes to the top of
sand dunes at each depth of il layers in the GurbantunggutDesert The SOM content in inter-dune valley is higher than that
on the slopes and top of sand dunes At each location on sand dunes, the SOM wasmainly distributed in the surface 0 5anm
il layer with or without crust cover This is the general distribution pattern of SOM in this desert However, further
ANOVA analysis show s that the occurrence of biological crust in the Gurbantunggut D esert could significantly enhance the
accumulation of SOM in the surface 0 5an il layer comparedw ith the areas devoid of crust cover (p< Q 01). There are no
significant difference for SOM content between 5 10am and 10 30an il layers (p> Q 05). That means the biological il
crust can only influence the accumulation of SOM in the surface 0 5an il layer, and seldom influence the deeper il layers
Biological il crust can be an mportant source of fixed carbon in garsely vegetated areas common throughout arid lands
A Ithough the influence of biological crust on SOM content was only diglayed in the surface 0 5an il layer, the crust is

likely to positively serve as an mportant nutrient input to the whole desert ecosystan due to its large coverage in the
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Gurbantunggut Desert Particularly, the intensive accunulation of SOM in the surface 0 5am layer would be beneficial to
grow th of ephemerals and ephameroids, w hich w erew ell-developed in the Gurbantunggut D esert, thriving from early April to
September. W hile vascular plants contribute organic matter to ils directly beneath than, large intergpaces betw een plants
receive littleplant material input W here biological il crusts arepresent, carbon and nitrogen contributed by these organisns
help keep plant interpaces fertile, providing energy sources from il microbial populations The surface intensive
accumulation of SOM also enhance seed gemm ination and seedling establishrment

Key words biological il crust; organicmatter; concentration; Gurbantunggut D esert
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1 .
Table 1 The species canposition and soil chem ical properties in different biological sil crusts”
pH (%) (am)
Crust type L ocation M ain gpecies pH value Total salt content  Thickness
Tortula desertorum
L ichen-moss Inter-dune B ryum argenteum
crust Psora decipiens 8 011+ Q 243  Q 0387+ Q 007 3 89+ Q 154
Collana tenax
X anthgpamelia desertorum
M icrocoleus paludosus
A lgae crust W indw ard M icrocoleus vaginatus
slope A nabaena azotica 8 147+ Q 166 Q 0383+ Q 004  Q 19+ Q 047
Lynghya martensiana
X enococcus lyngbyge
o Top 7877+ Q 257  Q 0304+ Q 006  —
Drifting sand of dune
*Meant S E
2
21
, 0 30an ;
, , 0 5anm 10 30am
(3
(0 5amn, 5 10an, 10 30an) (ANOVA, p<Q05 ( 2),
0 30an
3 : LD (ANOVA)
, 0 5an 5 10an
10 30am 5 10am 10 30am (ANOVA, LD , p>0Q 09, ()
0 5mm , ( ;@

22
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Fig 3 The change of SOM oontent in different =il layers from
0 5m different locations of sand dunes
T Refers to treatment samples Ta -
3 M oss-lichen crust from inter-dune, T2 A lgae crust
from slope of sand dune, T3 Top of sand dune; C
' Control sanples C1 Bare il from inter-dune, C2
Bare il slope of sand dune
2 ANOVA

Table 2 D ifferences of woil organic matter content anong several oil layer susing ANOVA analysis

T reatment Control
L ocation F D F D
Square sum df F value Square sum df F value
Inter-dune Q 632 23 37405 Q 000 Q 0442 23 9 559 Q 001
Slope of dune Q 214 23 109 938 Q 000 Q 0152 23 5 49 Q 012
Top of dune Q 0104 23 16 852 Q 000 — — — —
3 t
Table 3 t-test for s0il organic matter content in different il layers
T reatment Control
. . t-test
L ocation Soil layer M ean S E M ean S E
Inter-dune 0 5am Q 4643 Q 1117 Q 2442 Q 0443 580"
5 10an Q 1882 Q 0714 Q 2053 Q 0272 Q 63's
10 30an Q0 1381 Q 0470 Q 1717 Q 0243 1 80's
Slope of dune 0 5am Q 3345 Q 0352 Q 1736 Q 0237 Q71"
5 10an Q 1771 Q 0283 Q 1500 Q 0255 2 0INS
10 30an Q 1215 Q 0248 Q 1381 Q 0145 1 63'S
* * p<QO01, significant differences NS p> Q 05, no significant difference
[30]
[31,32]
( ) (33, 34]
' , , 4 5mm ;

14mm 34!
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