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Response of carbon flux of different moss biocrust patches to rainfall in arid

desert

LI Yonggang, ZHANG Yuanming "~
State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China

Abstract: Moss biocrusts, as an important surface covering in dryland, are mainly distributed in patches. Patch size of
moss biocrusts can significantly change the water content, evapotranspiration, and nutrient content of soil and mosses, and
plays an important role in the stablity of desert surface and the carbon cycle. Rainfall is the main source of soil moisture in
the desert, which can directly affect the physiological activity of moss and determine the carbon flux of moss biocrusts.
However, it is not clear whether the response of carbon flux of moss patches with different sizes to rainfall is different? In
this study, the dominant moss species ( Syntrichia caninervis) of moss crusts in the Gurbantunggut Desert was selected to
study the carbon flux of moss patches with different sizes ( diameter; 4.6 cm, 5.6 cm, and 10 em) and was measured for

54 hours under different rainfall (0 mm, 2 mm, 5 mm, 15 mm rainfall ). The results show that: (1) under the rainfall of
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2 mm and 5 mm, the changing trend of net carbon exchange rate of moss with different patch sizes within 54 hours is
similar. The cumulative carbon flux of patches with diameter of 4.6 ¢cm and 5.6 cm is negative,, which shows carbon fixation,
while that of 10 cm patches shows carbon release on the contrary. Under the rainfall of 15 mm, the carbon flux of moss with
different patch sizes shows carbon release. The changing trend of net carbon exchange rate of moss patch with a diameter of
10 cm with time is different from that of moss patch size with the diameter of 5.6 cm and 4.6 cm. (2) The changes of patch
size and rainfall significantly affect the carbon flux of moss patches. The slope between soil water content and net carbon
exchange rate increases with the increase of paich area. When the soil temperature is lower than 25°C , the carbon flux of
moss patches decreases with the increase of soil temperature. When the soil temperature is higher than 25°C, the soil
temperature has no significant effect on the carbon flux of moss patches. Therefore, the effects of rainfall and patch size on
moss biocrust carbon flux should be considered in the future study of moss crust carbon flux in the desert. On the carbon
budget balance, the result also explains that small moss patches have strong adaptability to desert small rainfall pulse. This
study also provides a scientifically theoretical basis for evaluating the composition and distribution of moss patches and the

carbon cycle of the desert ecosystem with the precipitation pattern change in the future.

Key Words: moss biocrust patch; carbon flux; rainfall; soil water content; patch size
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Fig.1 The changes of soil water content in moss crust patches with time after different rainfall treatments
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Fig.2 The changes of soil temperature in moss crust patches with time after different rainfall treatments
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Fig.3 The changes of net carbon exchange rate of moss crust patches with time after different rainfall treatments

KRB B E I IE A G (P<0.001, R*=0.26) ; A [ BEH
K/INBE S Bz Vi flke 28 4 3R % 55+ 5 K () 3 2 i 2
(P<0.001, R*=0.53;P<0.001, R*=0.30;P=0.002,
R*=0.17) IERLNT , AN R BE R/ INEE 25 Bz filk 22 0 1R 5

1 H&R10cem Aa
12 v/ BEf&5.6 cm
[ KX EHAR4.6 cm

T /N T 25°C I i - 48 I BE T e v i 5 8
RE N RS T 25°C I, - 58I B X 25 B b
Rl A2 i AT W E S (81 6) .

5,0
TR AT B2 (I 5), seghk B §E T )
B

Ba W Ab Ab
0 ]

F2re t

Capg, Bb

S A -2 1 1 1 1
3 'LTJ-'LB 0 2 5 15

4T & Rainfall amount/mm

Accumulate carbon exchange/(g CO,/m?)

3.1 BEHTH R EESE Ky Rl e A SR

ARMFFE IR, BEHR /NGRS tnb 355 T e 235 iz B Ptk
W PR AL PRSP AR R SC AR R R BN 10 om EL g ol treatments for 54 hours
RS BEHU 2 T 5.6 cm F14.6 em EIAREELE BT o om o b 56 17— B B i A0 8% 245 1 76 S ) T B F 10 2
e, B[R] BE S T AR S 45 Ky B Geiie S8 H sk SR BEA (] Y Wi il 22 57 538 ( P<0.05 ) s RF/ING FREAR [ — W T it
A A R H A BAN]  3X AT RS A7 B BE Bk P 445 5 K i i AR AN B T AR EESS By RIS 4tk [B] 25 5 B 3 ( P<0.05)
s, IR A IR, BEAh K B /INRR % I 2 Y

El4 AEEMELERS4hTTEHEEFHREVBRTHRE

Fig.4 Accumulate carbon exchange of moss crust patches under
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Table 1 Two ways ANOVA of rainfall amount and patch size analysis on the carbon flux of moss patches

df F P
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Fig.5 The relationship of the rate of net carbon exchange and Fig.6 The relationship of the rate of net carbon exchange and
the soil water content analyzed in the moss patch the soil temperature analyzed in the moss patch
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