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Abstract: In order to formulate a reasonable water input model for cotton fields in southern Xinjiang, scientific
and rational fertilization, reduce soil carbon leaching, and improve soil carbon sequestration capacity, the
undisturbed soil column leaching test was used to simulate the current field management method in the study
area. Two methods of drip irrigation and flood irrigation were set up, and three irrigation and three nitrogen
fertilizer levels were used to carry out the undisturbed soil column leaching test. The results showed that the
amount and mode of water and nitrogen input affected the distribution and leaching loss of organic carbon
and inorganic carbon in soil. When the nitrogen application rate increased from 270 kg - hm-2 to 450 kg - hm-
2, the leaching loss of soluble organic carbon and soluble inorganic carbon increased significantly. When the
water input increased from 6000 m3 - hm-2 to 9000 m3 - hm-2, the leaching loss of DOC and DIC increased
significantly. The carbon leaching loss under drip irrigation was higher than that under flood irrigation. The
leaching rates of DOC and DIC were the fastest under the conditions of high water ( 9000 m3 - hm-2 ) and high
fertilizer ( 450 kg - hm-2 ). It shows that water and nitrogen input and irrigation methods are important factors
affecting soil carbon leaching. In the case of excessive water input, long-term high-frequency irrigation is the
main factor affecting carbon leaching.

Keywords: Soluble carbon; leaching loss;

Introduction

The carbon cycle is crucial to the impact of global climate change. The study of the global carbon
cycle is one of the important concerns of scholars at home and abroad[1-3]. Dissolved carbon is an
important and active chemical component in terrestrial and aquatic ecosystems[4,5], including
Dissolved Organic Carbon(DOC) and Dissolved Inorganic Carbon(DIC), which have different
ecological and environmental effects. DOC has a high degree of fluidity and is a key link in the
biogeochemical cycle. It plays an important role in the carbon cycle and distribution in the ecosystem.
It can complex with pollutants such as pesticides and heavy metals and become a carrier for the
migration of organic and inorganic pollutants[6]. DIC is an important part of the carbon budget,
which is crucial in regulating the carbon flux between the three major carbon pools and is a rich
carbon pool in inland waters[7]. The migration of DOC from terrestrial ecosystem to aquatic
ecosystem will aggravate water pollution and soil carbon pool loss. Therefore, it is of great
significance to strengthen the research on the leaching process of DOC and DIC in farmland soil and
their regulatory pathways for the prevention and control of water environment pollution and soil
carbon management from the source, and effective soil carbon leaching data can increase the accuracy
of estimating the carbon balance of terrestrial ecosystems. It is the basis for further evaluation of
carbon transport through soil between aquifer water and inland water[8,9].

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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The cotton area in the upper reaches of Tarim is the main high-quality cotton producing area in
China. With the innovation of cotton planting mode, the irrigation mode has changed from flood
irrigation to drip irrigation, from the previous four irrigations in the whole growth period to the
current 8-12 drip irrigations. The cotton area is mainly reclaimed from wasteland, and increasing
nitrogen fertilizer is an important crop yield increase measure in this area. Irrigation amount and
fertilizer amount are the main factors affecting soil carbon migration in this area, but the effects of
different water and nitrogen inputs and water input methods on soil carbon migration in this area
have been rarely reported, and the surface soil organic carbon content in this area (generally less than
10 g/kg)is lower than other soil fertility in China.In addition to the climate, soil properties and
farmland management measures in this area, whether soluble carbon leaching is also an important
reason is still unclear. At present, a lot of studies have been done on the influencing factors of DOC
leaching in forest soil ( such as soil thickness, soil temperature, soil physical and chemical properties,
soil hydrological conditions,etc.) and the chemical structure of DOC in leaching water[10-12].For
DIC, many studies have focused on karst or arid saline areas[13,14],but there is still a lack of research
on the leaching of carbon directly from soil water[15].Overall, there are relatively few studies on the
leaching of soluble carbon in farmland ecosystems in arid areas[16-18].Due to frequent human
disturbances such as fertilization in farmland ecosystems, the input of exogenous substances (
quantity and quality ) and soil physical and chemical properties are quite different, so the
characteristics of soil carbon migration are closely related to fertilization[19].In this region, most of
the related studies focused on the effects of long-term fertilization on the morphology, structural
characteristics and occurrence mechanism of soil organic carbon[20], There are few studies on the
leaching of soil soluble carbon under long-term irrigation and fertilization, especially from the
perspective of soil DOC and DIC.

1. Materials and methods

1.1. Test materials

The soil texture of the test was sandy loam, and the soil of 0-60 cm layer was selected. The soil
column leaching test (undisturbed soil column) was carried out using a PVC pipe with a diameter of
20 cm and a height of 60 cm. The PVC pipe bottom was connected to a plastic funnel that was
vertically fixed on the iron frame platform. A closed bottle was placed under the funnel to collect the
leaching solution. In order to prevent the loss of the bottom soil, the soil particles are discharged with
water. First, three layers of nylon net are laid at the bottom of the PVC pipe, and then the iron plate
with high density and small gap is placed in the funnel. To prevent the edge effect, the soil at the
edge of the pipe wall is compacted as much as possible, and the gap between the PVC pipe and the
funnel is filled with plastic bags and foam glue. Due to the high temperature in Xinjiang in summer,
a shading net was set up above the leaching device.

1.2. Experimental design

The experiment was a three-factor experiment, including irrigation method, irrigation amount
and nitrogen level. The irrigation method was set to drip irrigation and flood irrigation, and the
nitrogen application rate was set to three nitrogen levels : low nitrogen 270 kg-hm2, medium nitrogen
360 kg-hm?2, high nitrogen 450 kg-hm2 (F1, F2, F3) ; the irrigation amount was set at three levels : low
water 6000 m>hm2, middle water 7500 m3-hm2, high water 9000 m3hm?, that is, drip irrigation: D1,
D2, D3, flood irrigation : M1, M2, M3, phosphate fertilizer application rate was 510 kg-hm?
(potassium dihydrogen phosphate). The experiment used a full combination design, each treatment
was repeated three times, a total of 54 treatments.

Cotton sowing : four holes were dug at 5 cm from the center of the circle in each soil column,
and 3-4 seeds were sown in each hole. When the cotton seedlings were 5 cm higher than the horizontal
plane of the PVC tube, the seedlings were set. One cotton seedling with good growth was retained in
each hole, and four plants were retained in each soil column.
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Irrigation: no base fertilizer before irrigation, irrigation once every 8 days, a total of 10 times;
drip irrigation nitrogen fertilizer was applied in 10 times, dissolved and dripped into the soil with a
drip irrigation bottle. The amount of fertilizer applied in each treatment was the same ; flood
irrigation nitrogen fertilizer was applied to the soil in five times, and the amount of fertilizer applied
in each flood irrigation was twice that of drip irrigation. The fertilizer is dissolved with part of the
irrigation water and dumped directly into the surface of the soil column through the irrigation mouth,
and then the remaining irrigation water is poured into the soil column to facilitate the fertilizer to be
carried into the deep soil. No leakage occurred during the test. The basic physical and chemical
properties of soil are shown in Table 3-1.

Table 3. Physical and chemical properties of basic soil.

Soil Electrical ~ Available Quick available Organic Alkahne-
.. . hydrolysis
depth pH conductivity phosphorus  potassium matter nitrogen
-1 -1 -1 -1

cm ms cm mg kg mg kg g kg mg kg
0~20 752 0.78 49.7 258.5 11.96 20.65
20~40 7.59 0.94 14.1 168.0 7.38 11.2
40~60  7.55 0.82 6.6 143.0 5.62 3.15

1.3. Determination items and methods

The leaching solution was collected after irrigation, collected once a day for the first two days,
and then collected once every two days to measure the volume. The collected leaching solution was
stored in a refrigerator below 4 °C to determine soluble organic carbon (passing through a 0.045um
filter membrane, TOC-L determination) and soluble inorganic carbon ( passing through a 0.045pum
filter membrane, TOC-L ).

Soluble carbon content (mg) = soluble carbon concentration (mg-L)xleaching solution volume
@©)

Leaching rate (mg-d-') = leaching amount (mg) / leaching solution collection time (d)

1.4. Data processing and analysis

Excel 2007 and IBM SPSS stastistics 26.0 software were used for statistical analysis of the data,
and Origin 2018 software was used for plotting.

2. Results and analysis

2.1. Effect of different water and nitrogen input on soluble carbon content in leaching solution

Some studies have shown that only a very small amount of carbon is leached in the topsoil, and
dissolved carbon ( DIC, DOC ) in the leachate is the main leaching form of carbon[21]. It can be seen
from Figure 1 that the content of dissolved organic carbon ( DOC ) in the leaching solution increased
first and then decreased with the increase of leaching times.

The DOC content under drip irrigation was higher than that under flood irrigation, and the DOC
content under each treatment ranged from 0.62 to 1.92 mg under D1 condition. The DOC content
ranged from 0.43 to 2.41 mg under D2 condition. The DOC content ranged from 0.46 to 2.43 mg under
D3 condition. The DOC content ranged from 0.66 to 1.88 mg under M1 condition. Under M2
condition, the DOC content ranged from 0.77 to 2.55 mg. Under the condition of M3, the DOC content
ranged from 0.64 to 2.89 mg, indicating that the DOC content in the leaching solution increased with
the increase of irrigation amount. The content of dissolved organic carbon in the third leaching was
the largest under the three irrigation amounts, indicating that DOC may move from the surface to
the deep layer at the initial stage of leaching, and the DOC content increased with the increase of drip
irrigation amount. Under the condition of M3, the maximum leaching appeared only at the second
leaching, indicating that the increase of irrigation amount accelerated the migration of DOC to the
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lower layer and accelerated the leaching rate. The DOC content of F2 and F3 treatments was generally
higher than that of F1 treatment under three drip irrigation amounts, indicating that increasing the
amount of nitrogen will lead to an increase in the leaching loss of organic carbon.
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Note: A, B and C refer to three irrigation amounts under drip irrigation, namely D1 6000 m? hm?, D2
7500 m*hm2 and D3 9000 m® hm?; a, b and c are the three irrigation amounts under the condition of
flood irrigation, namely M1 6000 m?® hm2, M2 7500 m?® hm? and M3 9000 m? hm respectively

Figure 1. Effects of different water and nitrogen levels on DOC content in soil leaching.

Under the condition of drip irrigation, the content of soluble inorganic carbon (DIC) increased
first, then decreased and then increased during the ten leaching processes (Figure 2). The content of
DIC under D1 conditions ranged from 0.69 to 3.11 mg; under the condition of D2, the DIC content
ranged from 1.12 to 3.73 mg. The DIC content ranged from 0.94 to 3.67 mg under D3 condition. The
peak of DIC leaching content under the three drip irrigation amounts all appeared in the third
leaching, and the second peak appeared in the sixth or seventh. This may be due to the flood irrigation
when the soil is dry, the increase of water content in the soil leads to the increase of DIC concentration,
and the increase of DIC content in the later period due to the weak respiration of root activity in the
early stage of crop growth. DIC leaching loss under D2 and D3 conditions was higher than that under
D1, indicating that the greater the amount of crop irrigation, the greater the leaching loss of inorganic
carbon.

Under the condition of M1, the DIC content ranged from 1.05 to 2.04 mg ; under the condition
of M2, the DIC content ranged from 0.76 to 3.25 mg ; under the condition of M3, the DIC content
ranged from 0.94 to 3.29 mg. The maximum value of DIC leaching content under the three flood
irrigation amounts all appeared in the second leaching, and the DIC content in the leaching solution
of M3 treatment and M2 treatment was higher than that of M1, indicating that the first flood irrigation
was due to the drought of soil. The DIC leaching was not complete, the DIC migration distance was
short, and the deep soil DIC interception was high, so the leaching loss was small. When the irrigation
amount was increased, the DIC leaching amount was also increased and the DIC content was
increased. Under the three flood irrigation conditions, the DIC content of F2 and F3 treatments was
higher than that of F1 treatment, indicating that after the increase of nitrogen fertilizer application,
nitrification may aggravate the dissolution and release of soil carbonate and increase the DIC leaching

content.
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Figure 2. Effects of different water and nitrogen levels on DIC content in soil leaching.

2.2. Effects of different water and nitrogen inputs on the total amount of soil soluble carbon leaching

From Figure 3, it can be seen that different drip irrigation amounts and different nitrogen
application rates have different effects on the total amount of soil dissolved organic carbon DOC
leaching. D3F2 treatment had the highest DOC leaching amount of 11.86 mg. Significantly higher
than D1F1, D1F2, D1F3 three treatments ; the minimum leaching loss of D1F1 treatment was 8.37 mg.
Under the same nitrogen level F1, D3 treatment was 33.8% higher than D1 treatment and 6% higher
than D2 treatment, indicating that increasing the amount of drip irrigation will increase the leaching
loss of DOC when the nitrogen application rate is low. Under F2 conditions, there was no significant
difference between D1 and D2 treatments, and the leaching loss of D3 treatment was significantly
higher than that of D1 treatment by 15.93%. Under F3 conditions, there was no significant difference
between the treatments. It is indicated that the increase of drip irrigation amount leads to the increase
of DOC leaching amount, which is related to the increase of soil column water content during drip
irrigation, which leads to the rapid leaching of DOC in the leaching process after the soil water
content reaches saturation. Under the same drip irrigation amount D1, the DOC leaching loss of F1
treatment was significantly lower than that of F2 and F3 treatments. Under the condition of D2, there
was no significant difference between the treatments, but F3 had the highest leaching loss. Under the
condition of D3, the leaching loss of F2 treatment was higher than that of F1 and F3 treatments.
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Figure 3. Effects of different water and nitrogen inputs on total soil soluble organic carbon (DOC)
leaching under drip irrigation.

The total amount of DOC leaching in M3F3 treatment was 8.68 mg, which was significantly
higher than that in other combinations. The total leaching amount of M1F1 treatment was 4.66 mg.
Under the same nitrogen level F1, M2 treatment was significantly higher than M1 treatment by 46.1%.
There was no significant difference between the treatments under F2 conditions. Under F3 conditions,
M3 and M2 treatments were significantly higher than M1 treatment by 45.63% and 33.39%,
respectively. It shows that the increase of flood irrigation amount increases the total amount of DOC
leaching, which may be due to the large amount of irrigation water leaching and migration of surface
soil organic carbon, resulting in an increase in loss, while the decrease of irrigation amount leads to
a slow migration rate and a small loss of DOC. Under the same flood irrigation condition, the leaching
loss of F2 treatment under M1 condition was significantly higher than that of other treatments, and
the total leaching amount was 6.93 mg. Under the condition of M2, the F3 treatment was significantly
higher than the F1 treatment by 16.74% ; under the condition of M3, F3 treatment was significantly
higher than F1, F2 treatment 49.14%, 35.63%. It shows that the leaching loss of soluble organic carbon
increases with the increase of nitrogen application rate under flood irrigation.
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Figure 4. Effects of different water and nitrogen inputs on total leaching of soil soluble organic carbon
(DOC) under flood irrigation.

The total amount of soil DIC leaching under drip irrigation was significantly different due to
different water and nitrogen inputs (Figure 5). The total leaching amount of DIC in D3F3 treatment
was 24.63 mg, which was significantly higher than that in other combinations. The total amount of
DIC leaching in D1F1 treatment was 13.7 mg, which was significantly lower than other treatments.
Under the same nitrogen level F1 and F2, the total amount of DIC leaching in D3 treatment was
significantly higher than that in D1 treatment. Under the condition of F3, D3 treatment was
significantly higher than D1 treatment 54.23%, higher than D2 treatment 5.43%. The results showed
that under the same nitrogen level, the DIC leaching loss increased with the increase of drip irrigation
amount. This is because when the irrigation amount increases, the soil moisture exceeds the field
capacity, resulting in an increase in DIC concentration, resulting in an increase in soil DIC leaching.
Under the same drip irrigation condition, the total leaching amount of DIC in F2 treatment was
significantly higher than that in F1 treatment by 21.68 % under D1 condition. When the irrigation
amount was D2, the total leaching amount of F3 treatment was significantly higher than that of F1
treatment by 6.3 mg and higher than that of F2 treatment by 2.77 mg. Under the condition of D3, the
total leaching amount of F3 treatment was higher than that of F1 and F2 treatment by 26.89% and
16.45%, respectively. It shows that the increase of nitrogen application will increase the leaching loss
of DIC, which may be due to the increase of carbonate dissolution caused by a large amount of
nitrogen fertilizer input, which accelerates the loss of soil carbonate.
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Figure 5. Effects of different water and nitrogen inputs on total soil soluble inorganic carbon (DIC)
leaching under drip irrigation.

The effects of different water and nitrogen inputs on the total amount of soil DIC leaching under
flood irrigation were significantly different (Figure 6). Under the same nitrogen level, the total
amount of soil soluble inorganic carbon leaching under F1 treatment was 11.28 mg. Under F2 and F3
conditions, the greater the irrigation amount, the higher the total amount of soluble inorganic carbon
leaching. It shows that when the nitrogen application rate is constant, the greater the amount of crop
flooding, the more DIC leaching loss. This may be related to the increase of irrigation method and
irrigation amount, which leads to the strengthening of water gravity and accelerates the migration of
DIC in soil. Under the condition of M1, the total amount of DIC leaching in F1 treatment was the least
; under the condition of M2, the leaching amount of F3 treatment was significantly higher than that
of F2 treatment by 16.63% ; under the condition of M3, the DIC leaching loss of F3 treatment was
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significantly higher than that of F1 and F2 treatment by 21.54% and 17.59%. It shows that the increase
of fertilizer application may promote the leaching of DIC.
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Figure 6. Effects of different water and nitrogen inputs on total leaching of soil soluble organic carbon
(DOC) under flood irrigation.

2.3. Effects of different water and nitrogen inputs on the leaching rate of soluble carbon

From Table 2, it can be seen that the leaching loss rate of soluble organic carbon is the highest
under M3F3 treatment, which is 0.58 mg-d-!, and the DOC leaching rate under D1F1 treatment is the
lowest, which is 0.28 mg-d-!. Under the conditions of D2, M2 and M3, the leaching rate of soluble
organic carbon in F3 treatment was higher than that in F1 and F2 treatments. It indicated that the
leaching loss rate of soluble organic carbon increased with the increase of nitrogen fertilizer
application rate under large irrigation amount. The DOC leaching loss rate of F2 under D1, D3 and
M1 treatments was higher than that of F1 and F3 treatments. Under the same amount of nitrogen
fertilizer, the leaching loss rate of soluble organic carbon increased with the increase of drip irrigation
amount, which may be related to the increase of irrigation amount, which accelerated the migration
of soluble organic carbon in soil. Under F1 and F2 conditions, the DOC leaching rate of M2 treatment
was higher than that of M1 and M3 treatments. The leaching rate of soluble organic carbon in M3
treatment was the highest under F3 condition. It shows that the increase of irrigation amount during
flood irrigation may increase the DOC content in the soil and accelerate the DOC leaching rate. Under
the same nitrogen application rate, the DOC leaching loss rate under drip irrigation was lower than
that under flood irrigation.

The leaching loss rate of soluble inorganic carbon in D3F3 treatment was significantly higher
than that in other combinations. Under the conditions of 0.82 mg-d-, D2, D3, M1 and M3, the leaching
loss rate of soluble inorganic carbon in F3 treatment was significantly higher than that in F1 and F2
treatments. Under the condition of D1, the DIC leaching loss of F2 treatment was significantly higher
than that of F1 treatment. Under the condition of M2, the DIC leaching loss rate of F3 treatment was
significantly higher than that of F1 and F2 treatments. It shows that the leaching loss rate of soluble
inorganic carbon in soil increases with the increase of nitrogen application rate. Under the same
nitrogen application rate, the leaching loss rate of soluble inorganic carbon increased with the
increase of drip irrigation amount. The DIC leaching loss rate of M2 treatment was significantly
higher than that of M1 and M3 treatments under F1 condition. M under F2 and F3 conditions.

Table 2. Effects of different water and nitrogen inputs on soluble carbon leaching rates (mg-d-).

Item N- Irrigation regim
™ rate DI D2 D3 M1 M2 M3
DOC Tl 0.28+0.012 0.35+0.004 a 0.37+0.015 a 0.31+0.003 c 0.45+0.014 b0.39i0.01 B

bC B B C A
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0.34+0.004 0.36+0.025 a 0.40+0.010 a 0.46+0.021 a 0.48+0.055 b 0.43+0.01 b

F2 aD CD BCD AB A ABC

3 0.33+0.013 0.37+0.015 a 0.37+0.001 a 0.40+0.004 b 0.53+0.032 a 0.58+0.02 a
aC BC BC B A A

0.46+0.039 0.57+0.050 ¢ 0.65+0.012 ¢ 0.44+0.011 b 0.75+0.009
F1 bD C B D ab A 0.67+0.00 c B
DIC 2 0.56+0.008 0.69+0.017 b 0.71+0.014 b 0.60+0.006 a 0.69+0.007 b 0.70+0.00 b

aC A A B A A

3 0.53+0.015 0.78+0.022 a 0.85+0.001 a 0.58+0.026 a 0.80+0.072 a 0.82+0.01 a
aE C A D BC AB

Note: capital letters indicate the difference between different irrigation methods and irrigation amounts (P
<0.05); the lowercase letters represent the difference between different nitrogen application rates under the same
irrigation method and irrigation amount (P<0.05).

3. Discussions

The amount of water and nitrogen input and irrigation methods are the main influencing factors
of carbon leaching in soil. The results of this study showed that when the nitrogen application rate
was the same, the soil soluble organic carbon and soluble inorganic carbon dissolution rate increased
with the increase of irrigation amount, and the leaching loss increased significantly. This is mainly
because irrigation significantly affects the soil solute transport process[22]. The amount of organic
carbon leaching obtained under different leaching times was different. Under the three drip irrigation
amounts, F1, F2, and F3 treatments all reached the maximum DOC leaching amount at the third
leaching, and the DOC leaching loss increased with the increase of drip irrigation amount. In flood
irrigation, the maximum leaching loss of DOC appeared in the third leaching under M1 and M2
conditions, while the maximum leaching loss appeared only in the second leaching under M3
conditions, indicating that the increase of irrigation amount accelerated the migration of DOC to the
lower layer and accelerated the leaching rate. Consistent with the results of this study, Wang
Hongxia[21] found that the amount of DOC leached in the third leaching was higher than that in the
first leaching through soil column simulation experiments. This is because the soil has a strong
adsorption of DOC during the initial leaching, and the DOC is desorbed with the increase of leaching
times. The amount of irrigation has a certain effect on the leaching of inorganic carbon[23]. This study
shows that the greater the amount of crop irrigation under the same nitrogen level, the faster the
leaching rate, and the higher the DIC content in the leaching solution. This is because vertical carbon
loss will accelerate with increased precipitation[24]. Through this experiment, it was found that the
amount of DIC leaching obtained by agricultural irrigation in arid areas was very considerable, which
was significantly higher than that of DIC leaching, which was consistent with the view of
SCHULZE[25] that the increase of water content in soil increased the concentration of DIC, and DIC
was difficult to maintain the easier leaching in soil. In addition, this study showed that the carbon
leaching loss of drip irrigation was significantly higher than that of flood irrigation under high water
input (irrigation amount 9000 m>hm2) and two irrigation methods.

Excessive use of fertilizers is the main factor causing the loss of soluble carbon and nitrogen in
soil [26].At present, most of the common fertilizers on the market are instant fertilizers, which have
fast dissolution rate and high concentration after application. But it is easy to leach, affecting the
absorption of nutrients by crops[27]. The results of this study showed that when the flood irrigation
amount was the same, the leaching loss of soluble carbon and nitrogen increased with the increase of
nitrogen application rate ( from F1 to F3 ). It shows that the increase of nitrogen input will promote
the leaching rate of soluble carbon and nitrogen and increase the leaching loss. Consistent with the
results of this study, Lu et al[28]. showed that nitrogen addition caused an increase in soil DOC
concentration, because nitrogen input promoted crop growth, increased low-molecular-weight
carbon-containing organic secretions in litter and roots, and increased soil soluble organic carbon
concentration. Studies have shown that fertilization promotes DIC leaching[29], which is caused by
a large amount of nitrogen fertilizer input that increases the amount of carbonate dissolution and


https://doi.org/10.20944/preprints202305.1902.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 May 2023 do0i:10.20944/preprints202305.1902.v1

10

accelerates soil carbonate loss. Cui Jiaojiao[30] also concluded that the application of nitrogen
fertilizer significantly increased the content of water-soluble calcium and magnesium ions in soil and
accelerated the leaching loss of calcium and magnesium ions, which was consistent with the
conclusion of this experiment. It may also be due to fertilization increased crop growth rate, increased
root respiration and inorganic carbon leaching[31]

Through this study, it was found that the risk of soil carbon leaching increased after long-term
high-frequency input of water and fertilizer. In the future, the environmental risk caused by carbon
leaching should be fully considered in the process of crop cultivation.

4. Conclusion

The leaching loss of soluble carbon in cotton fields in the experimental area was not high. The
total leaching loss of soluble organic carbon was 4.66-11.86 mg, and the total leaching loss of soluble
inorganic carbon was 6.62-24.63 mg. The amount of carbon leaching under drip irrigation is higher
than that under flood irrigation. The amount of water and nitrogen input and irrigation methods
were the factors affecting the leaching of soil carbon. Under the conditions of drip irrigation and high
water ( D3 ), the leaching loss of DOC and DIC was the highest. Under the conditions of high water
(9000 m*hm=2) and high fertilizer (450 kg-hm?2), the leaching rate of DOC and DIC was the fastest,
indicating that under the condition of excessive water input, long-term high-frequency irrigation was
the main factor affecting carbon leaching. Long-term application of nitrogen fertilizer increased the
leaching risk of DOC and DIC in soil profile. Therefore, in order to reduce carbon leaching loss in
cotton production, irrigation amount should be controlled. Drip irrigation, medium nitrogen
(nitrogen application rate 360 kg-hm2) and medium water (irrigation amount 7500 m3-hm-?) can be
used as the recommended water and nitrogen input methods and inputs for cotton in the
experimental area. The leaching of DOC and DIC in soil mainly occurred in the whole profile of 0~60
cm. From the results of this study, it is of great significance to understand the transport process of
soluble carbon in farmland soil during the water cycle in arid areas, and to provide effective data
support for further estimating the leaching effect of agricultural irrigation in arid areas. In addition,
attention should be paid to the risk of organic and inorganic compound pollution and carbon pool
loss caused by carbon leaching in regional water bodies.
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