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Research progress on the application of microorganisms in sandy land
remediation
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Abstract Desertification has become a global problem due to arid climates and human activities. Among these
two reasons, human activities are more critical, as they aggravate drought and wind erosion, reduce vegetation
coverage, and lead to soil desertification. In addition to traditional management strategies, microorganism-
based or joint methods have become a hot topic in current scientific research and applications. This review
describes recent research progress on how soil microorganisms affect the physical and chemical properties of
sandy soil, the growth of plants, and the benign interaction between sandy soil and plants. Current microbial
sand fixation technologies include biological crust technology based on microorganisms such as cyanobacteria
and microbial-induced carbonate precipitation technology. In addition, combining microorganisms with traditional
sand fixation technology, soil fixatives, or biochar has been proven to be an effective strategy for improving soil
nutrients, increasing soil aggregates, and organic carbon content has also become a hot research topic. Finally,
studies involving omics and materials science research on the screening and taming of microorganisms and
joint applications of microorganisms with traditional sand fixation technology or new materials have been put
forward.

Keywords soil microorganism; plants root system; soil-microorganism—-plant interaction; biological crust;
desertification control
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Table 1 Effects of microorganisms on soil physical and chemical properties and plant growth

TG fEH 2R
Soil microorganism Effect Reference
AR PR B L SMRATHL, (23 LHEC. N, PRISHIfEHR [15-16]
Actinomycetes, Propionibacterium, Bacteroides Decomposing organic matter and promoting the cycling of soil C, N, P and S
ki WERRA LT 4 (LA, S8 047 LR 0171
Micrococcus Degradation of lignocellular compounds and increasement of soil organic matter
R MR 2 R HLLE ) [1e]
Sphingomonas sp. Degradation of organic compounds
R B HCAAR e, 320 AT 7, el L3RR, 3G SRR 6 R P R R
‘Ar ) . " Resisting erosion, improving soil fertility, reducing soil leaching, and enhancing plant g
Arbuscular mycorrhizal fungi absorption of nutrients [19-20]
LN N S ) N R L 5 .
Pseudomonas aeruginosa, Pseudomonas f;ﬂﬁgﬁﬁi%ﬂi%f o Gl [21]
fluorescens, Pseudomonas putida P gen g
AT 6%, AL, A2 B B S PO 22l
Trichoderma virid Competition, resistance, parasitism, and lysozyme antagonism of pathogens
JaHT B S IR ) A ) AN <G JE N CrifI I ise, BERR £h Ve 23]
Enterobacter Increasing plant biomass, absorption of Ni and Cr, phosphate dissolution
BB LA RO A P, T 4 Zn 24]
Flavobacterium Increasing root length and plant biomass, and absorption of Zn
2112 Rhodospirillaceae bacterium [# 52 CO, & hi A HL#) Synthesis of organic compounds with fixed CO, [25]
o] 26T ] 26U BT AR P PP AR AR R B I 7 R ) LS R A (RIS s T SR VA AR, A UIAA
Nitrogen-fixing bacteria, Azospirillum, root Fixing nitrogen in the atmosphere; improving the absorption of minerals by plants; dissolving  [26-27]
nodule bacteria, Sinorhizobium sp. phosphate to form IAA
S 3 A TR O A L SR, A0 o) A DA R A, D/ < SR RSO 14 i Fe =
e — Secreting antibacterial substances and extracellular enzymes, inhibiting or dissolveing [28-30]
ptomy pathogenic bacteria, reducing metal absorption and increasing Fe content
T e T O Ok 1 AT Ir UL A R ANV E, (BN 2 (A s 0 WA 3R TR, AR R A
Euﬁi%@ﬁfs ‘Eﬁﬁfﬁt cloacae Secreting cytokinin and auxin to promote the growth of roots and buds, Secreting antibiotics  [31-32]
P. and ferritin, and inhibiting the growth of pathogens
AT Proteus TR R A HLER KA P Releasing enzymes and organic acids to dissolve P [33]
SO G WA WURR Ve A VA PE TC AU R 26, BRSO AR WA
I/Dyeu;omonas striata Secreting organic acids to dissolve insoluble inorganic phosphate and releasing bioavailable [34]
phosphorus
k3 R i SRR, S5 YRR AENE S NIFEE, P KISV, Sy A4 &
T e Secreting iron carriers and participating in the metabolic activities of plant cells; N fixation, P [35-36]
g and K solubilization, and increasing plant biomass
H G T 66 T 1 é}‘%-’i%%?@%-ﬁﬁ@é (ACO) iz 1, la’z%TMEEF%CWé)ﬂH‘JACC, EYIEERY/be KA S ERUE IRk
. , ecreting 1-aminocyclopropane-1-carboxylic acid (ACC) deaminase to reduce ACC in plants [37]
Achromobacter piechaudii and to increase their resistance to salt stress
RS ORI FLIR AT L IAA: P NI B4 [38-39]
Bacillus subtilis, Lactobacillus Synthesizing IAA; P solubilization and Ni bioaccumulation
5T HF T Brevibacterium S_ZEEIAA: N. PELE, XFZnEWW i Synthesizing IAA; accumulating P & K and Zn [40]
iosorption
» PR H, SO, i 42 i s 77 AL SR MBI IE <2 & AL 4 BRAIAR B SR 4 B A AN T
TR AT 1 8 <2 Je VA SR ) T 3T e 72 40 W 3R T s A4k [41]
Thiobacillus sp. Producing H,SO,, ammonia or organic alkali to precipitate metal oxide; iron and manganese,

hydroxides or other insoluble metals are fixed on the cell surface in the form of salts.
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Fig. 1 The microorganism-soil-plant interaction.
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