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Effects of Earthworms on Decomposition of Different Parts of Corn Stover and

Their Fourier Transform Infrared Spectral Characteristics
DOU Xiao—meng, JIANG Yun—feng, WANG Hai—meng, DONG Xin—yue, LI An—qi, ZHANG Xu
(College of Geography Sciences and Tourism, Jilin Normal University, Siping 136000, China)

Abstract: To support the transformation of organic matter in agricultural corn stover mulching systems, an in-
door culture experiment was carried out to investigate the effects of earthworms on the decomposition and nutrient re-
lease dynamics of corn stover leaf sheaths, stem pith, stem bark, and roots. Additionally, Fourier transform infrared
spectroscopy(FTIR) was used to analyze changes in the structure of organic matter during stover decomposition. The
results showed that the rates at which the different parts of corn stover broke down varied significantly; the fastest
rates were recorded for the leaf sheaths, followed by the stem pith and roots, and the slowest rates for the stem bark.
The earthworms” presence enhanced the breakdown of different corn stover components, particularly the root. Nutri-
ent content also changed along with stover decomposition. The rate of C release from all parts of the stover gradually
increased with decomposition, and it was higher in the treatment with earthworms than in the treatment without earth-
worms, suggesting that earthworms promoted the release of C from all parts of the stover, with a stronger effect on root.
Due to the high initial C/N ratio and alcohol-phenolic compound content in stem bark, it exhibited the highest N en-
richment during the experiment, followed by stem pith and roots; leaf sheaths showed the lowest N enrichment and a
small amount of net N release in the later stage. The changes in FTIR spectra during stover decomposition were basi-
cally consistent with the characteristics of carbon release. Earthworm activity weakened the relative intensity of ab-
sorption peaks of aliphatic —=CH and polysaccharide C-0 in all stover parts, while enhancing the relative intensity of
absorption peaks of alcohol-phenolic —OH and aromatic C=C, with the most obvious effects in leaf sheaths and roots.
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Table 1

Initial quality characteristics of corn stover at the start of the experiment

WIHRILAAPERT  Initial chemical properties

FFFbAL

Corn stover parts W R (%) AH%) C:N
C content N content
8 41.23+0.46 b 1.01£0.07 b 41.38+2.55 ¢
E il 43.63+0.70 a 0.76+0.02 ¢ 57.43+1.57b
EN:4 45.02+0.35 a 0.43+0.02 d 104.51£3.78 a
Uit 39.21+0.55 ¢ 1.36+0.06 a 28.89+0.99 d

AN NG BRI AN AR ] 22 F-PE (P<0.05)

Note: Different letters indicate significant differences among different parts(P<0.05)
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Fig.1 Infrared absorption spectrum of various parts of initial corn stover
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Table 2 Results of repeated measures ANOVA of the effects of stover part, earthworm activities and their interaction on the

decomposition rate of corn stover and the C, N release rate

- S1fifk WRREICR BB
Ii
A Decomposition rate C release rate N release rate
Item
df F p df F p dr F p
I 45 1 176.798 0.000 1 73.602 0.000 1 62.035 0.000
FEFFNOL(C) 3 287.257 0.000 3 29.209 0.000 3 5.393 0.009
3 figE 8] (T) 3 192.970 0.000 3 60.936 0.000 3 2.101 0.146
| < FFA (EXC) 9 10.211 0.000 9 7.328 0.003 9 4278 0.021
e 5| XS} ] (TXE) 9 27.411 0.000 9 4.994 0.004 9 0.377 0.771
TP [E] (TXC) 9 3.148 0.003 9 3.832 0.001 9 2.207 0.038
IS R AT RS X B (TXEXC) 9 2.690 0.009 9 1.121 0.367 9 1.820 0.089
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cate significant differences between treatments with earthworm at the same time(P<0.05); * and ** represent values between with and without

earthworm treatments in the same stover part at same time differ significant at <0.05 and P<0.01
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Fig.2 Comparison of decomposition rates, carbon release rate and nitrogen rate of corn stover between

treatments with and without earthworm(Mean+SE)
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Fig. 3 Comparison of infrared absorption spectra of different parts of corn stover with and without earthworm
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