55 45 55 2 1 S & 7 i Vol.45,No.2
20254F 1 H ACTA ECOLOGICA SINICA Jan.,2025

DOI: 10.20103/j.stxb.202404080748

FESSLE, G, N REE, AR SR S B SR AR S FIAS TR ADREE 35 X0 A T W BN B AR B I AR 2524, 2025,45(2) :950-961.
Lian Y C, Bai J, Liu R X, Wang J H, Zhang G J, Hu R, Zhao Y.Effects of inoculum condition and different material mulches on the colonization of
artificial cyanobacterial crusts.Acta Ecologica Sinica,2025,45(2) :950-961.

EMERESMARMHBEENANIEELSRAERN

=AU

#pga? g AP xEE Ia KEEE B R F
U rp ERERE AU SR PRI B VDS D B S i/ T R X AR B 2 S R R R SR,
2 i EBEBER S, LI 100049

3 TEIMRERERTAEA R LB 750000

4 HEREESRIVARAHE, 48 737100

1, =*
M

JH 730000

FE N\ WSS B A BRI AL LR BRI A T Bz — . SR, N T SRS B B Rh R i MU AL dat 7 ) K
FE 5 foc HE A B AR SRS T B9 e R U6 2SR T 2 AR VD RO R, W LRI 5 A9 1 R e A D e Rl AR, 4545 TR AHAT AN
e RN 8 7 30, R T HR RS RS TR LB S0 TR 48 B AR R ], S5 2R R I TR AR A e 4 DL &
KEEFF TCLi A PR 5 5 AU AL BETE F AR 250 T Y LSl Am B8, 5 RS A1 48 2 AR 0 T J0 2 A1 e =i 10 PRS2V T S 0, e 4 ol
DAy 555 8 DA B SR SRR G I 8] b e T EE A A n] A A RO et N TR A B A . 1R 63 d ), EORFEATE
i+ AL B N T A B o P A (27.9% ) 3 FOKRFEAT 82 25 + { e e A AL B R N T MR 45 B IS (6.5 mm) (48K a
ik (23.8 pg/em?) WABRES G IS ZHE & B (309.9 pg/em®) BB HEAN T B (176.5 peg/om® ) FIME B Sh 224 35 1
(1811 pg/em®) e, [T S-HTEE R F BT, N T S 45 B (9 32 B 2 3K a 1 3 0 0 M 5 o 5 XU i B 2 9 3 A O (P<
0.05) . AT HEBELT B TEIE JRIE AR A a M 3 Fh 20l 5 15 AU R I i) 12 235 TEAR G (P<0.05) , MR a Y
SR AR I 1) B LR IEAR G, 3 5L 5 A = Fof 22l 55 e DO S X RS A 5 5 A T O 4 B 1) 25 15 -5 G IR iR 2 B I 2 £ A
K (P<0.05) o i BERUEBEOMISN 2208 75 150l MR B2 1 — I OG AR R AR I R R A O . A R4 2R3k I, S B0 FR e 4
TERFHNIRSE T S AE, 9 N T el B i UL = 4R 1 7oA, IR, N T e 4 B A vy, T KA AT B e 1 it
R P PR P AR, 2 7N TS 2 B 4200 Sy B 4 9 it Py 16 4%

RERIA) VAL s N T A L SRS K R s REAT B 35 A AR It [R]

Effects of inoculum condition and different material mulches on the colonization

of artificial cyanobacterial crusts
LIAN Yuchao'?, BAI Jian’, LIU Rongxia*, WANG Jianhong*, ZHANG Guojun*, HU Rui', ZHAO Yang'*

1 Shapotou Desert Research and Experimental Station/Key Laboratory of Ecological Safety and Sustainable Development in Arid Lands, Northwests Institute of
Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China

2 University of Chinese Academy of Sciences, Beijing 100049, China

3 Ningxia Environmental Protection Group, Yinchuan 750000, China

4 Jujia ecological agriculture limited company, Jinchang 737100, China

Abstract: The technology of artificial cyanobacterial crusts for desert land management is one of the effective methods for

combating desertification in the new times. However, the large-scale production of artificial cyanobacterial crusts inocula
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and the determination of optimal auxiliary colonization measures post-inoculation remain significant bottlenecks impeding the
efficiency of this desertification control strategy. In this study, we investigated the effects of different conditions of inoculum
(dry algae and wet algae) and two types of mulching ( maize straw and non-woven fabric) on the colonization of artificial
cyanobacterial crusts. The results showed that both the wet and dry inocula were successfully colonized under natural
conditions with two mulching methods of maize straw and non-woven fabric. Maize straw mulching offers superior
environmental regulation compared to non-woven fabric mulching, playing a significant role in controlling wind erosion,
reducing light intensity, and extending the duration of sum of effective wetting time, thereby more effectively promoting the
colonization of artificial cyanobacterial crusts. After 63 days of cultivation, the highest coverage of artificial cyanobacterial
crusts (27.9% ) was achieved under the treatment of maize straw mulching combined with dry algae inoculation. Under the
treatment of maize straw mulching combined with wet algae inoculation, the thickness (6.5 mm) , chlorophyll a content
(23.8 pg/cem’) , loosely bound exopolysaccharide content (309.9 wg/cm”) | tightly bound exopolysaccharide content ( 176.
5 wg/em’), and glycocalyx exopolysaccharide content (181.1 wg/cm®) is the highest. Regression analysis results showed
that coverage, chlorophyll a content, and the content of the three types exopolysaccharides in artificial cyanobacterial crusts
were significantly negatively correlated with wind erosion intensity ( P<0.05). Coverage, thickness, chlorophyll a content,
and the content of the three types exopolysaccharides were significantly positively correlated with sum of effective wetting
time (P<0.05). Among them, the content of chlorophyll a is linearly positively correlated with sum of effective wetting
time, while coverage, thickness, and the content of three types of exopolysaccharides are logarithmically positively
correlated. The indicators of artificial cyanobacterial crusts are significantly negatively correlated with light intensity. Among
them, coverage and glycocalyx exopolysaccharide content show a binomial correlation with light intensity, while the
remaining indicators exhibit a linear correlation. These results indicate that the successful colonization of short-term inocula
in field environments provides a new approach for the large-scale production of artificial cyanobacterial crusts. Additionally,
the use of maize straw mulching in the colonization process of artificial cyanobacterial crusts provides effective environmental

regulation, enriching the options for auxiliary measures during the early stages of cyanobacterial inoculation.
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Fig.3 Regression analysis of artificial BSCs development indexes and wind erosion intensity
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