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Effect of straw—derived carbon on carbon component of the low fertility soil at different nitrogen application

rates
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Abstract: In order to study the effects of straw C on the contents of dissolved organic carbon (DOC), microbial biomass carbon (MBC) and
particulate organic carbon(POC) in low—fertility soil at different nitrogen application rates, *C—labeled wheat straw was mixed with low fer-
tility soils in the carborundum tube at different nitrogen application rates (0, 120, 240 kg« hm™, pure nitrogen content ). Soils were sampled
periodically to analyze carbon component contents and its relative 8"C value. Straw C transformation rate and contribution to soil C pool
was also calculated. The results showed that straw C was transformed rapidly within the first 7 days, thereafter the decomposition rate
slowed down and was dependent on transformation to POC. Compared with DOC, straw C preferred transforming into MBC and POC, with
the transformation rate of 0.12%~0.38%, 4.01%~6.25% and 4.74%~9.54% on 60 d after straw addition, respectively. Soil DOC, MBC, and
POC contents were increased significantly by straw addition, with 0.29%~15.01%, 13.20%~32.85% and 33.62%~59.69% of respective car-
bon derived from straw, respectively. Compared with 0, 240 kg - hm™ application rates, 120 kg hm™ could increase the active and slow or-
ganic C pool of the experimental soil simultaneously. All results suggest that straw return with moderate nitrogen application is more condu-
cive to both soil fertility improvement and C sequestration of low fertility soil.
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Table 1 Chemical properties of the experimental soil

JSE R IR T BA A L BT B LR ik R AT HILAK
b atments w E
REARAESEN weatments e o TN/g-kg" O eo CN DOC/mg-kg MBC/mg-kg' POC/mg-kg"
L 5.7 0.89 -28.10 6.4 25.38 190.89 90.89
6.7 1.09 -27.78 6.1 26.64 357.26 49.52
H 7.6 132 2739 5.8 42.90 446.29 59.11
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Figure 1 Variation of SOC in the treatment of without and with

straw addition at different N application rates
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Figure 2 Variation of soil DOC,MBC and POC in the treatment of without and with straw addition at different N application rates
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Figure 3 Variation of 8"C of SOC in the treatment of without and with straw addition at different N application rates
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Variation of 8”C of DOC,MBC and POC in the treatment without and with straw addition at different N application rates
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Figure 5 The distribution of straw—derived "“C in soil DOC,MBC
and POC at different N application rates
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A FE RS AT U 0 BT 7R S IS R] Y A AR i AR AE
J1 4 HE SOC 5 & 28.90%~33.30% . Liu Z52"%} [ P 4
176 RS FF I8 56 5000 1 Meta 20 M 285 1 o, R FF
AT SOC i V342 57 12.8% AH LI 7 , A 5L 8w
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Table 2 Contribution of straw—derived carbon to soil DOC,MBC and POC at different N application rates

s} fi] DOC MBC POC
Sampling time/d L M H M H L M H
7 10.31+0.25f  13.01+0.14f 15.01+2.63f 32.85+3.17d 25.54+1.36e 31.34+2.01d 34.42+1.73c¢ 33.94+0.82d 37.90+1.10¢
14 6.45+£0.83g  6.72+0.12g  6.10+0.59g 17.51+1.24e 14.35+1.61f 20.51x1.68e 34.08+1.24c 33.62+2.05d 36.22+1.97¢
30 6.14£0.05¢g  7.35+0.62g  5.06+1.32g  13.20+0.69f 14.32+0.34f 13.51+0.35f 39.27+2.34b 41.04+1.54b 35.88+0.39¢
60 3.61+1.28h  0.29+0.10i  2.25+0.3h  15.54+2.88f 15.12+1.12f 15.50+0.17f 45.01x1.73b 59.69+0.32a 39.69+0.24c

TE RN FRAUERAE P<O.05 KV T 257 B35,

Note: Different lowercase letters indicate significant difference at the level of P<0.05.
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