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Dynamic effects of metal cations with different valences on
humus composition during decomposition of basswood chips

WANG Shuai, BAI Chengxin, QIU Xiaocheng,ZHAO Yinong, WANG Bingjie, WANG Nan

(College of Agriculture,Jilin Agricultural Science and Technology University, Jilin, Jilin 132101, China)

Abstract: [Objective] The effect of metal cations with different valences on humus composition of na-
tural lignin-rich basswood chips during decomposing was studied and the contribution of metal cation to
humification process was clarified to provide reference for resource utilization of agricultural solid wastes
with lignin as the main component. [Method) The indoor constant temperature culture method was adopted
for lignin-rich basswood chips with 0.5 mol/L K™, Mn*" and Fe®" , respectively. The case without metal
cation was used as the control (CK). The test was at a constant temperature of 28 °C for 90 d, and the

samples were taken on days 0,45 and 90. The changes in total organic carbon (TOC), carbon content of
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water-soluble substances (Cyss) » humic-extracted acid (Cyg) » Alg K value of humic acid (HA) alkaline so-
lution, Hufu ratio (ratio of carbon content of humic acid to fulvic acid, Cys/Cra) and humin (Cy,) during
degradation were analyzed. [Result] O TOC contents of different treatments increased first and then de-
creased. At the end of culture (90 d), TOC contents of Mn*" and Fe'" treatments decreased significantly
compared with CK,and TOC content of Mn®" treatment decreased more. @ With the extension of culture
time, Cyss of each treatment decreased at first and then increased. K™ and Fe*" promoted WSS accumula-
tion, while Mn*" promoted WSS consumption. @ Compared with other treatments, Fe’" addition not only
slowed the decline of Cyg.but also maintained Cy at the highest level during the whole culture period.
@ Compared with 0 d,Alg K value of HA alkaline solution treated with Fe®™ and K* decreased at the end
of culture,while that with Mn*" increased. The Cya/Cra ratio of Fe*™ and Mn®*" treatments decreased by
13.1% and 6. 7% ,respectively,while that of K treatment had no significant change. Cy, treated by Fe’" ,
Mn?" ,K" and CK decreased by 37.9% ,14. 6% ,11. 2% and 21. 5%, respectively,and Fe’" was more con-
ducive to mineralization and decomposition of humin (Hu). [Conclusion) Compared with K" and Mn*",
Fe'" was better in effectively promoting decomposition of basswood chips and release of water-soluble sub-

stances (WSS),which slowed down the decline of humic-extracted acid (HE) and promoted the mineraliza-

tion of Hu.

Key words: decomposition of basswood chips;metal cation;ionic valence;humus composition
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