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OB PR B R R, (B SRR A LU TC B3 22 5 . WA B TR AL &, 7EHSh i fidts , MRS T, 7 isFery ikt
FREAT AU, BARIRRIE AT AT LR FT B A HLIEAR 42.3%F01 29.3%., JHE M 12 000 kg/hm® FRIAL B i TRAEA
R LIEAED, X ETEGE R A MU ARCR A, BRI W R,
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Soil Organic Carbon Accumulation in Old Riverway of Yellow River Under Different Organic

Material Inputs

YANG Su'?, LIU Yaobin®, WANG Jing®, WANG Jidong', ZHANG Yongchun'*, LI Huixin?, Al Yuchun'

(1 Agricultural Science and Technology Research Institute of Agricultural and Rural Sciences, Institute of Agricultural Resources
and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210095, China; 2 College of Resources and
Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The low organic matter content and poor structure of tidal soil are the main factors limiting the high quality and high
yield of crops in the old riverway of the Yellow River. In this study, through the continuous application of different kinds and
amounts of organic materials in field plot experiment with randomized block design, the accumulation of soil organic matter was
studied to provide theoretical basis and reference for rapid carbon sequestration in the study area. Seven treatments were designed,
including: 1) CK, NPK fertilizers used; 2) M1, CK + 6 000 kg/hm? organic fertilizer; 3) M2, CK + 12 000 kg/hm’ organic
fertilizer; 4) B1, CK + 6 000 kg/hm2 dendritic residue; 5) B2, CK + 12 000 kg/hm2 dendritic residue; 6) S1, CK + 6 000 kg/hm2
straw slag; 7) S2, CK + 12 000 kg/hm? straw slag, three repeat for each treatment. The results showed that, compared with CK,
organic material input significantly increased corn yield and soil organic matter content by 21.75%-58.32% and 37.4%-70.1%,
respectively. The yield increase directly led carbon increase from straw residues and roots into soil by 38.9-76.9 kg/hm? among
of which, B2 treatment had the best effect. For organic material types, B2 treatment increased soil active organic matter most,
which was 26.2% and 57.0% higher than that of M2 and S2 treatments, respectively. Meanwhile, S treatments had the highest C

pool management index, but not significantly different to B treatments. Due to the high C/N ratio, dendritic slag is slowly
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decomposed in soil, the amount of carbon consumed by the mineralization is lower than those of straw residue and organic

fertilizer, and the respiration rate per unit carbon input was 42.3% and 29.3% lower than those of straw residue and organic

fertilizer. In conclusion, 12 000 kg/hm’ dendritic slag has the largest carbon input, less mineralization consumption and best

effects in promoting organic matter content of the tidal soil in the old riverway of the Yellow River and in increasing corn yield.

Key words: Total soil respiration; Organic material; Organic matter accumulation; Carbon pool management index
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Table 1 Basic physiochemical properties of tested organic materials

Wkl 2%(glkg) EWigkeg) 8 (gke) AWLF(gke) MGGV (gke) TIEEAPLE (g/ke) WEHEAPLT(gke) CN

AHL 13.5 10.4 7.30 386
A 15.6 7.95 7.95 296
A BT i 10.8 5.17 5.61 565

1.78 8.74 67.97 16.6
1.81 8.71 69.39 11.0
1.85 8.76 70.08 30.4
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Table 2 Soil carbon inputs and carbon contents in different components

AFE WA (kg/hm?) F LI (g/kg) I TEA AL (g/kg)  TPIEHEA ML (wke)  TETER DL (eke)  BRPEEFEFE (%)
CK 1200 452+0.19¢ 0.43+0.02 ¢ 0.51+0.05¢ 1.34+0.12d 99.80 +0.45 b
MI 2544 6.21+027b 0.46+0.03 ¢ 0.64 + 0.04 abc 1.56+0.03 d 81.4+5.16¢
M2 3888 6.61 +0.24 ab 0.65 + 0.03 ab 0.72 +0.03 ab 1.72 +0.09 bed 93.9+6.16 b
St 2234 6.17+£0.12b 0.49 % 0.07 be 0.74+0.11 ab 1.63£0.13 cd 110.1 £20.01 b
S2 3268 707+034a 0.59 % 0.05 abc 0.77 +0.09 ab 2.14+0.28b 161.8 £20.48 a
Bl 3168 6.62 + 0.49 ab 0.51+0.11 be 0.62+0.11 be 2.02+0.23 be 132.0 + 17.65 ab
B2 5136 7.69+0.12 2 0.70+0.14 a 0.82 +0.06 a 270+ 027 a 150.4 £24.99 a
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Fig. 2 Total soil respiration
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Table 3 Correlation between different indicators
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Fig. 4 Fitting curves of carbon input with carbon accumulation and mineralization
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