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Vertical Distribution of Soil, Dissolved Carbon and Its Inﬂuencing Factors insthe

Art,lﬁclal Shelterbelt Irrlgated Wlth Sallne Water in an Extreme Drought Desert

MENG Tlan ge WU Lu-yao' , ZHANG Shao- 1el ; XU’ Yan -ying' , LI Xiong', ZHANG Jian-guo'*"

(1. Mlnlstry of Agriculture Key Laboratory of Plant Nutrition and the Agro-environment in Northwest China, College of Natural
Resourdés and Environment, Northwest A&F University, Yangling 712100, China; 2. State Key Laboratory of Soil Erosion and Dryland
Farming on the Loess Plateau, Yangling 712100, China)

Abstract: Dissolved carbon (DC) is the most active carbon fraction in soils. Vegetation restoration and reconstruction accelerate the
carbon cycle in arid desert regions. Studying the DC distribution in soil profiles of artificial shelterbelt under saline irrigation can
provide theoretical support and decision-making basis for artificial shelterbelt management, development, and utilization in arid desert
areas. In this study, we took the artificial shelterbelts drip-irrigated with five different mineralization and one shifting sandy land ( CK)
along the Taklimakan Desert Highway as sampling plots, analyzed and discussed the vertical distribution characteristics of soil dissolved
organic carbon (SDOC) and dissolved inorganic carbon (SDIC) in the 0-1 m profiles, and further analyzed their relationships among
different factors. The results showed that SDOC and SDIC of CK and shelterbelts under 2. 82 g-L~"' irrigation showed an “I” type
distribution with a linear function relationship. The SDOC and SDIC of four other treatments showed a “I"” type distribution with power
function relationships. The fluctuation ability and contribution degree of SDOC and SDIC of different treatments in the surface layer
were higher than those in the lower layers, and the fluctuation and contribution intensity of SDOC were higher than those of SDIC.
Except for 2. 82 g-1.™" treatment, the average SDOC contents of other treatments were 2-4 times those of SDIC. The average SDOC
content of 2. 82 g+L.™" treatment was lower than CK; other treatments were 3-5 times that of CK; and the average SDIC content of all
treatments increased 15. 0% -57. 9% than CK. For the 0-5 ¢m layer, SDOC content increased with the irrigation water mineralization
except the 2. 82 g-L™" treatment, but SDIC content firstly increased and then decreased with increasing mineralization, and that for the
4.82 g+L.™" treatment was highest. The SDOC and SDIC were positively correlated with EC, SOC, irrigation water mineralization, SIC,
and soil moisture, for which they both showed a weak positive correlation with soil moisture; they were negatively correlated with soil
depth. The SDOC and SDIC showed a weak negative correlation and a weak positive correlation with pH, respectively. In summary,
the mineralization of irrigation water has an important impact on the vertical distribution of SDOC and SDIC, and their distribution also
has close relationships with EC, SOC, SIC, soil moisture, and soil depth, which is of great significance for plantations in extremely
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drought deserts.

Key words :soil dissolved organic carbon (SDOC) ; soil dissolved inorganic carbon (SDIC) ; soil dissolved carbon (SDC) ; saline

irrigation ; desert highway shelterbelt
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Table 1  Water quality of irrigation water in the study area

WAL EE EC DOC DIC BT /g L]
/g L1 pH /mS+em”™! /mg-L7! /mg-L"! HCO; cl- S0%- Ca2* Mg** K* +Na*
2.82 8. 04 4.32 0 16.5 0. 06 1.08 0.62 0. 06 0.11 0. 89
4.82 8.18 8.38 21.44 18. 48 0.07 1. 80 1.07 0.10 0.25 1.52
10. 00 7.33 55.76 26.97 16.77 0.09 4.37 2. 14 0.24 0.31 2.84
18.36 7.30 48.32 11.18 8.20 0.18 6. 69 5.19 0.41 0.62 5.14
28. 41 7.46 62. 16 16. 08 12. 38 0.28 10. 33 8.01 0. 64 0. 90 8.24
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Table 2 Underground litter content in the forests irrigated with different salinity water

WAL /g L

i

2.82 4.82 10. 00 18.36 28.41
P&t/ kg-m 2 1.06 +0. 53a" 1.30 £0.45a 1.67 0. 74a 1.99 +0. 99a 1.43 +0.49a
RS R % 49.99 34. 61 44.12 49. 98 34.17

1) “a” FoR ARG LR 22 57 8.2, P <0. 05
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