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Impact of Various SDMIs on Wheat Straw Decomposition and Rice Yield
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Abstract: This study investigated the impact of the different straw decomposing microorganism inoculum (SDMI) on straw
decomposition and rice yield in a paddy soil along the Huai River, Huoqiu County of Anhui Province, in which four treatments
were designed, which included straw returning with optimized NPK fertilization then applied SDMI NO.1 (SFD1), or SDMI
NO.2 (SFD2), or SDMI NO.3 (SFD3) or nothing (SF). No significant differences occurred in total decomposition rates of straws
among different treatments in two consecutive years, but significant differences were found in straw decomposition rates in the
first year. Straw decomposition rate increased by 70.59%, 262.5%, and 93.33% in SFD2 compared with SF, SFDI1, and SFD3,
respectively. Among all treatments, SFD2 had the highest rice yield in two consecutive years (8 592.84 kg/hm* and 7 538.70
kg/hm?, respectively, P<0.05). Rice yield and straw decomposition rate had the highest correlation (Pearson correlation
coefficient was 0.45 in the first year and 0.48 in the second year). All treatments had significant effects on soil microbial biomass,
but no clear pattern was found among different treatments. In addition, soil microbial biomass C/N ratio was the main attribute to
determine the decomposition rate of straws. In conclusion, our study suggests that the application of different SDMIs can promote

straw decomposition and increase rice yield, and SDMI No.2 is most promising due to its highest efficacy in stimulating soil
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microbial communities, accelerating straw degradation and promoting rice growth.

Key words: Straw returning to field; Straw decomposing microorganism inoculum (SDMI); Straw decomposition; Rice yield,;

Soil microbial biomass
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Fig.1 Changes of decomposition rates under different treatments
F1 TRLETHENHEREXSTHMNEXRNUE
Table 1 Relationship fitting between decomposition rates and returning time under different treatments
fif ] st JBE %R N =No(1-¢ ™)
No(%) k R?
Wi AE SF 68.083 0.017 +0.004 0.92"
SFD1 98.979 0.008 + 0.006 0.80"
SFD2 59.487 0.029 + 0.003 0.97"
SFD3 75.246 0.015 + 0.005 0.89”
AR SF 48.829 0.055 + 0.006 0.98"
SFDI 50.303 0.042 £ 0.005 0.98"
SFD2 49.908 0.050 £ 0.005 0.98"
SFD3 47221 0.053 +0.010 0.95”

T **FRIRIK P<0.01 WLE K,

%2 FELEIKEEERHEAERHEMN
Table 2 Effects of different treatments on rice yield and its components

P ] b3 A REER(10%/hm?) FERIEL LEER (%) T (g) S BR 7=k (kg/hm?)
AR SF 13.76 £ 1.40 a 240.97 £9.58 b 79.08 £ 6.08 a 26.87+0.74 b 7 724.69 £ 496.08 b
SED1 13.74+0.21 a 230.94+13.61b 7598 +7.39a 27.81+042a 6325.04 £194.89 ¢

SFD2 13.28£0.25a 261.55+10.81 a 82.94+436a 26.99 +0.30 ab 8592.84 £88.59 a

SFD3 12.74£0.37 a 263.68+9.12a 7499 +£7.10 a 26.92+0.21b 7346.73£40.92 b

AR SF 1503+ 1.26a 252.80+13.40 a 72.40+2.83 a 29.03+3.85a 7 498.30 +256.17 a
SED1 11.66 £ 0.58 b 188.90 £34.97 b 7620+ 4.37 a 29.16 £3.28 a 6707.56 £515.96b

SFD2 13.05+1.23 ab 234.80+1.22a 78.98 £3.73 a 2897+2.17a 7 538.70 £230.21 a

SFD3 1291+£0.96 b 178.27£14.33 b 79.32+3.34a 30.29+0.25a 6867.51+1297b

T RPER N FIELARIEZE (1=3);  [AF)/NE =B AN R 27 A B8] 22 57 B 35 (P<0.05).
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Table 3 Correlation analysis of straw cumulative decomposition
rate, decomposition rate and rice yield as well as its components
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Fig.2 Changes of microbial characters under different treatments
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Table 4 Partial least square regression analysis of straw decomposition rate and microbial characters under different treatments

I i) AH i HRE REL
H—4F 5 BEI ¥=3.028-0.001X,-0.021.X,-0.068.X; 0.767
T ¥=0.050-0.003X;+0.022X,+0.064.X; 0.472
A ¥=0.209+0.002.X;-0.008X,-0.019.X; 0.165
B ¥=0.112+0.001.X,-0.001.X,—-0.003.X; 0.152
AR S BEHA Y=1.884+0.001.X,-0.010X,-0.023.X; 0.051
T ¥=0.235+0.001.X,—0.001.X,—-0.009.X; 0.240
A ¥=0.265+0.001X,-0.004.X,—0.006.X; 0.107
LA ¥=0.146+0.001.X,—0.006X,—0.014.X; 0.107

e X, BAEWAER; X, BUEMAYRES X, BUEMAEYE CON; Y, REFTERER.
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