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Effects of C/N ratio and pH value on the decomposition of
a mixture of Populus albaxP. berolinensis-Hosta plantaginea
fallen leaves and turf grass clippings

WANG Shuai, XU Junping, WANG Nan, WANG Yu, CHEN Chen, LI Songsong, CHEN Dianyuan
(College of Agricultural Sciences, Jilin Agricultural Science and Technology University, Jilin 132101, China)

Abstract: [Objectivel Using Populus albaxP. berolinensis-Hosta plantaginea fallen leaves and turf grass
clippings as basic materials, to screen the optimum decompositon condition of mixed materials by adjusting C/N
ratio and pH value. [Method] The mixed materials of P. albaxP. berolinensis-H. plantaginea fallen leaves and
turf grass clippings were cultured in thermostatic room for 60 days to conduct aerobic decomposition. Different
C/N ratios (10, 15, 20) and pH values (4, 7, 10) were setted to explore their effects on contents of water soluble
organic carbon (WSOC), humic-extracted acid C(HEC), humic acid C(HAC), fulvic acid C(FAC) and humin
C(HuC) during the decomposition process. [Result] HEC and HAC extracted from the mixed materials were

both accumulated at the end of culture while C/N ratio was 10 or 15, and C/N ratio of 20 was more beneficial to
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the microbial mineralization and turnover of WSOC, HEC and HuC. When C/N ratio was 15 or 20, the humic

quality of mixed materials was enhanced after 60 days of culture. The transformation of FAC to HAC was partly

restrained if C/N ratio was set to 10 by applying more nitrogen into the mixed materials. The C/N ratio of 20

was more beneficial to the simplification of humic acid (HA) molecular structure, followed by C/N ratio of 10.

C/N ratio of 15 was more favorable to the stabilization of HA molecular structure. The microbial mineralization

of HuC could be promoted when pH value of mixed materials was 7, and the contents of HEC and HAC were

increased by 30.0% and 69.0% respectively in the decomposition process. When pH value of mixed materials

was adjusted to 10, HAC/FAC ratio was mostly promoted and increased by 78.3%, while pH value of 4 or 7 had

relatively smaller effect on HAC/FAC ratio promotion. [ Conclusion] The combination of C/N ratio of 15 and

pH value of 7 mostly promotes the decomposition of mixed materials composed with P. albaxP. berolinensis-H.

plantaginea fallen leaves and turf grass clippings.

Key words: Populus albaxP. berolinensis; Hosta plantaginea; fallen leaf; turf grass clipping; decomposition;

humic composition
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Fig.1 Effects of C/N ratios on contents of water soluble organic carbon (WSOC), humic-extracted acid C(HEC), humic
acid C(HAC) and humin C(HuC) extracted from the mixed materials during the decomposition process
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Fig.2 Effects of C/N ratios on HAC/FAC ratios of the
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Fig.3 Effects of C/N ratios on E;/E¢ ratios and AlgK values of humic acid lye solution extracted from the mixed materials

during the decomposition process
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Fig. 4 Effects of pH values on contents of water-soluble organic carbon (WSOC), humic-extracted acid C(HEC), humic acid
C(HAC) and humin C(HuC) extracted from the mixed materials during the decomposition process
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Fig. 6 Effects of pH values on E,/Eg ratios and AlgK values of humic acid lye solution extracted from the mixed materials

during the decomposition process
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FITF- A%t WSOC. HEC K HuC HIH 4k K J& 4%
ARG 44T, R C/N A 104 15 A 20 B 54
FIF VKB HAC/FAC 14 i i i ofc s o e o i o
I TE R, B o HE I R) 2 K, N R 2R BT
INPR 2 IHERE I FE, AR 5 A MU I A 9 R A
PR, Hrh HAC & & 238 0%, i FAC & &
G BT FRARE, B AR 6 I A2 R 2 1) Ji9 5
TRAIRE e 4k kAT, B HAC/FAC L7+
JR B2 FAC )i 7 F 25 0 T e/, 18
J& fife ik R v — R B A M R, o — R0 W sE ik
HALTE B T RO S5 AT E 241 HACR . &
WEFEH, B R R C/N O E 15 8% 20 B, XF T 6 B R
sl O P 503 2R T N B S, IX 5 8 LR A PO i S 4
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