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Decomposition of returned wheat straw and change characteristics of soil
active carbon in water-saturated rice production system

TAO Yue-yue'*, ZHOU Xin-wei'®, JIN Mei-juan'®, SHI Lin-lin"?, LU Chang-ying'*, WANG Hai-hou'"’
(1.Taihu Research Institute of Agricultural Sciences, Suzhou 215155, China; 2. National Soil Quality Observation and Experimental Station in
Xiangcheng, Suzhou 215155, China)

Abstract: To investigate the effects of saturated irrigation on the decomposition of wheat straw, soil organic carbon con-
tent and its components, a two-year field experiment was carried out in the rice growing area of Taihu Lake region. Two experi-
mental factors of straw returning (with and without wheat straw returning) and rice growing system (traditional flooding and wa-
ter-saturated irrigation) were included, using the simulated method with net bag in the field and soil organic carbon chemical
grouping method, the rate of wheat straw decomposition, the release rates of carbon, nitrogen, phosphorus and potassium and
changes of soil active organic carbon pool and total organic carbon were measured. Compared with the conventional flooding sys-
tem, the decomposition rate of wheat straw in the water-saturated irrigation system was significantly increased by 12.5%, and the
release rates of carbon, nitrogen and phosphorus in wheat straw were significantly increased by 8.9%, 9.8% and 13.1%, respec-

tively. Potassium in wheat straw was released faster, and there was no significant difference between different planting systems.

The content of soil active organic carbon in water-saturated
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irrigation system was significantly higher than that in the
conventional flooding system, and it was more obvious under

wheat straw returning. In addition, the soil microbial biomass

(SNG2020051)

Ve EA B 1986-) Lo, T35 F Wb FIBFSE 5L, 3 M carbon availability and active organic carbon availability were
ofe R 5 2 40 AT B AEA CFSE . ( E-mail ) twhhl- significantly improved. Hence, compared with the convention-
tyy@ 163.com al flooding system, water-saturated irrigation system could

BIES . £, (E-mail) wanghaihou@ 126.com promote the nutrient release rate of wheat straw and enhance



P S P4 - I R AR 5 rhde /N Z2 A RT3 S ST P AL e i 95

the soil active carbon pool, which could be used as a feasible irrigation strategy in the rice-growing region of Taihu Lake.
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wheat straw; soil active organic carbon
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Fig.1 Characteristics of traditional and saturated rice produc-

tion systems
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Fig.2 The wheat straw decomposition rate and nutrient release rate at different experimental years and systems
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Fig.3 Dynamic changes of wheat straw residue and cumulative decomposition rate under different planting systems
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Fig.4 Dynamic characteristics of residue and release rate of carbon, nitrogen, phosphorus and potassium in wheat straw under different

planting systems
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Table 2 Average decomposition rate and nutrient release rate of wheat straw at each stage of decomposition under different planting stystems

EiEtan FiE AR R P Ze 153 1
JEREER (%) LR KRR R 36.70+2.10b 8.60+2.30b 3.40%1.30a
TR A R 40.60+2.70a 11.80+1.70a 2.60+0.90a
BB (%) B K R R 39.40+1.90a 9.40+3.00a 2.50+1.60a
TR HE A R 42.70+3.30a 11.30+1.80a 1.80+0.80a
AR (%) WA KA R 42.30+3.40b 8.00+2.50a 2.50+2.30a
T R R 46.30+1.40a 9.20+1.60a 2.30+2.60a
BEREIR (%) LR KR 2R 52.70+7.10b 5.10+7.80a 2.20+5.60a
T R R 62.90+6.40a 3.50+8.50a 1.40+2.90a
BRI (%) LR KA 2R 86.00+3.60a - 0.70+0.58a
AR RIENA 89.90+2.80a - 0.54+0.46a

FHEE N 20182019 4EFIME, [RISIER G A E/NG PR 7R 6 — 8 bR [ Rk 14 22 18] 22 53 2.3 (P<0. 05)



P S P4 - I R AR 5 rhde /N Z2 A RT3 S ST P AL e i 99

x3 TRELEBLEREANEE

Table 3 Content of each component in soil carbon pool under different treatments
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