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Changes in soil organic carbon under long-term straw
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Abstract; To establish a scientific foundation for optimizing soil organic carbon and enhancing fluvo-aquic soil
fertility, a long-term field experiment on the winter wheat-summer maize rotation system was conducted from 1981
to 2021 in the North China Plain. A total of 5 treatments including no-fertilizer control (CK) and maize straw incor-
poration at rates of 0 kg - hm™(S0), 2 250 kg + hm™(S2250), 4 500 kg + hm™(S4500) and 9 000 kg + hm™
(S9000) combined with inorganic fertilizers were set up. Soil samples (0 ~20 cm) were collected to study the
changes of soil organic carbon content in each plot after maize harvest in 2021. The changes of soil organic carbon
in 40 years were analyzed and the relationship between crop yield and soil organic carbon content was simulated.

The results showed that after 40 years of straw incorporation, the organic carbon contents were increased by 21.91%
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~50.33% in other fertilizers treatments compared with CK. The organic carbon content in the S2250, S4500, and

S9000 treatments gradually increased with the amount of straw incorporation, however, no significant differences

were observed among them. Long-term cultivation and fertilization increased soil organic carbon storage. After 40

years , the soil organic carbon storage in each treatment increased by 13.64~24.50 t - hm™. The average carbon se-

questration rate also gradually increased with the increase in straw incorporation, and it reached 0.61 t - hm™ - a

-1

in the S9000 treatment, which was increased 45.2% than SO treatment. In conclusion,long-term straw incorporation

promotes surface soil organic carbon accumulation and improves soil carbon sequestration rate in fluvo-aquic soil.

Keywords : straw incorporation; fluvo-aquic soil; organic carbon; carbon sequestration rate; crop yield
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Fig.2 Changes of soil organic carbon content of different treatments in 0~20 c¢m layer
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Table 1  Correlations of soil organic carbon Table 2 Soil organic carbon content of different
content with experiment year treatments in 0~20 cm layer in 2021
WE WE AbBE Treatment 47 HLER At Soil organic carbon content/ (g « kg™')
basz (1999 4y e (1999 4FJ) R CK 9.2220.52¢
Treatment Fitting formula Fitting formula b
(Before 1999 ) (After 1999) S0 11.24:0.49
52250 12.40+1.08ab
CK y=-0.0613x+6.7487  0.4876 y=0.1533x+3.2286 0.7581 S4500 12.86+1.86ab
SO y=0.0173x+6.604 0.0736 ¥=0.2065x+3.0855 0.7293 S9000 13.86+0.05a
2 =-0.0068x+6. X r=0.2 3. .8342 e T e T et e e o N e _
52250 y=-0 o639 00059 y=02068:+3.5483 0,834 T FFIA R/ NG B3R R A BN 22 5 .35 (P<0.05) . Tl
54500 y=0.0129x+6.6985 0.0311 y=0.1941x+4.3358  0.8047 Note; Different lowercase letters in the same column mean signifi-
59000 y=00161x+6.7958  0.0294  y=02415x+3.0806 0.7864 cantly differences at P<0.05 level. The same below.
&3 2021 £ 0~20 cm TR LAV ER ERER
Table 3 Soil organic carbon storage and carbon sequestration rate in 0~20 c¢m layer in 2021
fba A PR BREKFEHHEAR A B Ak B AL I itk 5
; Soil organic carbon Accumulated maize straw  Change of soil organic carbon Carbon sequestration
Treatment o . ) -2 2, -l
storage/ (t » hm™) input/(t » hm™) storage/ (t + hm™) rate/(t - hm™ «a™")
XIS HT The initial soil 14.15 0
CK 27.79+2.25b 0 13.64+2.25h 0.34+0.06b
S0 30.75+1.16b 0 16.60+1.16b 0.42+0.03b
52250 33.03+2.77ab 67.5 18.88+2.77ab 0.47+0.07ab
54500 34.18+6.81ab 135.0 20.03+6.81ab 0.50+0.17ab
$9000 38.65+0.72a 270.0 24.50+0.72a 0.61+0.02a
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Fig.3 Change of crop yield in different treatments in 2001-2021
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Fig.4 Changes of wheat yield and maize yield of different treatments in 2001-2021
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