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Effects of long-term saline water drip irrigation on soil organic carbon
fractions and carbon conversion microorganisms in cotton fields

ZHANG Nan, GUO Xiaowen, WU Yibo, MIN Wei, GUO Huijuan

(College of Agriculture, Shihezi University, the Key Laboratory of Oasis Eco-agriculture,
Xinjiang Production and Construction Corps, Shihezi, Xinjiang 832003, China)

Abstract: To clarify the effects of long-term saline water drip irrigation on the organic carbon components of
cotton field soil and the carbon-transforming functional microorganisms, a long-term saline water irrigation experi-
ment was initiated in 2009, setting two irrigation water salinities ; freshwater (0.35 dS - m™', FW) and saline water
(8.04 dS - m™", SW). Soil samples from the 0~20 cm layer were collected during the flowering period of cotton in
2023 to study the physicochemical properties, organic carbon components, and enzyme activities of the soil. Using
metagenomic sequencing technology, the characteristics of carbon-transforming microbial communities in cotton field
soil were qualitatively and quantitatively analyzed. Correlation analysis was conducted to explore the relationships
between the composition of carbon-transforming microbial communities, soil enzyme activities, and soil organic car-
bon components. The results showed that compared to freshwater irrigation, saline water drip irrigation significantly
increased soil moisture content and electrical conductivity by 27.6% and 84.2% , respectively, but significantly re-

duced soil pH, total organic carbon, easily oxidizable organic carbon, soluble organic carbon, and microbial bio-
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mass carbon content, decreasing by 7.8% , 15.4%, 3.5%, 10.4%, and 11.5%, respectively. Simultaneously, it
significantly reduced the activities of sucrose, B—glucosidase, peroxidase, and N-acetyl—B—D-glucosaminidase by
57.7%, 31.8%, 10.5%, and 55.6% , respectively. The study identified the dominant phyla as Acidobacteria, Pro-
teobacteria, and Actinobacteria, with the dominant genera being Nocardioides, Streptomyces, and Sphingomonas.
Long-term saline water drip irrigation significantly reduced the relative abundance of genes related to organic carbon
oxidation processes, specifically coxM , coxS, fae, fodH, and ubiX , while significantly increasing the relative abun-
dance of fghA. The genes related to organic carbon oxidation processes showed positive correlations with easily oxi-
dizable organic carbon, dissolved organic carbon, and total organic carbon, while Acidobacteria and Proteobacteria
were positively correlated with microbial biomass carbon. Long-term saline water drip irrigation will alter the charac-
teristics of soil carbon-transforming microbial communities and functional genes while also affecting soil physico-
chemical properties, reducing organic carbon component content and enzyme activities. Among these, soil electrical
conductivity (EC) , soil water content (SWC) , and dissolved organic carbon (DOC) are the main driving factors
influencing carbon-transforming microorganisms.

Keywords: cotton fields; saline water drip irrigation ; soil organic carbon; soil carbon conversion microorgan-

isms; soil enzyme
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Table 1  Ion concentrations of irrigation water quality

posi]

+ + 2+ 2+ - - 2-

Treatment K Na Ca Mg HCO3 al 502
FW 0.021 0.006 0.052 0.017 0.064 0.092 0.031
SW 0.021 1.346 1.187 0.017 0.074 3.618 0.043
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Table 2 Dry matter mass and yield of cotton under

freshwater and saline drip irrigation conditions

b3 THIBtH/ (L hm™) AFAR Y/ (kg - hm™)
Treatment Dry matter mass Seed cotton yield

FW 37.8£0.2" " 5021.3+5" "

SW 22.6x1.2 2753.8+7

TE: = = FURTE P<0.01 /K25 B3 B Ll B E hrif 22"
For, Hob 27 J5 BB AR

Note: * * indicates significant differences at the P<0.01 level.
Data are expressed as “mean + standard deviation” , where the value after

“+”1is the standard deviation.
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Effects of long-term saline drip irrigation on soil water content, electrical conductivity, and pH value
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