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Effects of litter chemistry on soil biological property and enzymatic activity
HU Ya-Lin"?, WANG Si*LOI’lglrx , HUANG Yu’, YU XiéﬁlO*JUI’l1 (1. Huitong Experimental Station of Forest Ecology,

Institute of Applied of Ecology, Chinese Academy of Sciences, Shenyang 110016,China; 2. Graduate School of Chinese Academy of Science .
Beijing 100039, China; 3. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100080, China). Acta
Ecologica Sinica,2005,25(10) :2662~2668.

Abstract : Plant litter is the main source of organic matter in soils and its decomposition by microorganisms ensures the recycling
of nutrients that can be recycle by plants. The chemical components of leaf litter can affect soil microbial activity. In this
study, the effects of leaf litter qualities on soil chemical . microbial properties and soil enzymatic activities were investigated.
We set up our experimental design based on using following litter combination such as: a) single leafl litter of Cunninghania
lancceolata (Lamb) Hook (PS), b) mixture of leaf litter; 50% C. lancceolata and 50% Alnus cremastogyne Burkill (SQ), ¢)
mixture of leaf litter; 50% C. lancceolata and 50% Liquidamba formosana Hance (SF), and d) mixture of leaf litter 33% each
of C. lancceolata, A. cremastogyne and L. formosana (SQF).

Results showed that leaf litter significantly influenced the level of soil microbial biomass carbon, metabolic quotient
(gCO,), and enzymatic activities in the soil while other soil parameters (total organic carbon (TOC). soil total N (TN),
available P, NH{-N and pH) did not showed the positive effect of leaf litter. Whereas, total P, total K, available K and
NO3 -N were decreased in the order: SQ>SF>PS=SQF, SQF >SQ>SF>PS, SQ>PS>SF>SQF, SQF >SQ>SF>PS,
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respectively. Microbial biomass carbon (MBC) increased with decreasing C/N ratio of leaf litter. The C/N ratios of leaf litter

in treatments (PS, SF, SQ., SQF) were 79.53. 76.32, 56.90, 61.20, respectively. The values of ¢gCO, decreased in such

order: SQ<CSQF <SF<(PS. The decrease in gCO, might be indicated the presence of microbial populations which are more

efficient in using C compounds in the soil. The changes of microbial quotient (Cii/Coy) values were reverse with ¢CO,,

increasing in following order: PS>>SF>SQF >SQ. Furthermore. the increase in Cyi/Coy indicated that the C compounds

perhaps easily utilized by soil microorganisms and the turnover of soil organic matters showed faster in SQ than PS treatment.

Soil urease, invertase and soil dehydrogenase activity were substantially lower in PS, while significantly higher in SQ

treatment. However, soil polyphenol oxidase activity decreased in this order: PS>SF>SQ>SQF with significant differences

between PS and SQF. Therefore changes in soil enzymatic activity further indicated that mixted leaf litter enhanced soil

microbial activity, and improved soil biological fertility than from single Chinese fir leaf litter.

Key words :litter quality; microbial biomass carbon (MBC); metabolic quotient (¢qCO,); enzymatic activity
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Table 1 Litter C, N and C/N ratio of different leaf litter treatments
C N
. .. . . ) ) C/N
Treatment Litter composition Quantity of litter(g/m?)  (g/m?) (g/m?)
PS C. lancceolata 540 242.10 3. 04 79.53
SF -+ C. lancceolata+ L. formosanae 2704270 230. 82 3.02 76.32
SQ + C lancceolata—+ A. cremastogyne 2704270 235. 88 4.15 56. 90
C. lancceol. A. cremastogyne
SQF - - ancceolata A cremastogyne 180+180-+180 230. 43 3.77 61. 20
L. formosana
1.4
Excel s SPSS 10. 0 (One-Way ANOVA) > LSD
(Least-significant difference) s t (p<<0.05), SigmaPlot 8.0 .
2
2.1
’ 2. ~ N \pH
(p<<0.05), SQ>SF>PS=SQF, SQ PS SQF
(p<<0.05), PS.SF.SQF . SQ  SQF PS SF s (p<
0.05), ,SQF>SQ>SF>PS. SQ  SQF ., PS.SF.SQF s
SQ.SF.PS (p<<0.05), ,SQF>SQ>SF>PS, SQF PS
s ., PS SF SQ (p<<0.05),
2
Table 2 Change of soil chemical properties in different treatments of leaf litter
. . pH
Total N Total P Total K Available P Available K NHi-N NO3 -N
Treatment (H,0)
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
PS 1. 684 0. 06a 0.314+0.03a 18.83+0.93a 35.2544.75a 83.88+12.86ab8.8340.49a 11.43+1.21a 4.140. 2a
SF 1.7140.03a 0.32+0.02ab 19.2140.79a 31.55+3.99a 76.26+9.07ab 8.47+0.51a 12.46+1.54ab  4.040. 1a
SQ 1. 68£0. 05a 0.35+0.00b 20.4540.18b 35.67+4.97a 90.47+£27.16b 8.11+0. 42a 12.95+1.03ab  4.140.0a
SQF 1. 6940. 05a 0.31+0.02a 20.85+0.26b 31.8245.47a 60.724+7.57a 7.6840.24a 13.65+0.91b 4.040. 0a
+ 5 LSD ; (p<C0.05); The data in table were expressed as mean =+

SD; LSD (Least-significant difference) method was used in multiple comparisons; Values suffixed with same letters within one column mean no

significantly difference at p>0. 05; the same below
2.2
3 . . .
(p<<0.05), SQF.SQ.SF PS
1.64 .1.64 .1.28 .8Q SF . SQ SQF
CO, 3, SQ CO, . PS CO,
. SQF,SF . ¢CO, (p<<0.05),PS qCO, , SF.SQF .
SQ. (Chio/Cor) ¢CO, , SQ>SQF>SF>PS.

. (p>>0.05), ,
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2.3
C 1).PS . . SF, SQ, SQF s
o 3 N N :
SQ>SF>SQF>PS, PS SQ.SF (p<<0.05), SQF B
SQ >SF>SQF >PS,PS SF,SQ SQF (p<<0.05), ,SQ
>SQF>SF>PS.,PS SF s (p<<0.05), PS
s SF.SQ, SQF s PS SQF (p<<0.05),
3
Table 3 Change of soil microbial properties in different treatments of leaf litter
(TOC) (Chio) (BR) (¢CO2) (Crio/Corg)
Treat . Total organic C Microbial biomass-C Basal respiration Metabolic quotient Microbial quotient
reatmen
(g/kg) (mg/kg) (CO2-C,pg/(g*h)) (C/Chio»pg/(mg * h)) %)
PS 16.31£0. 61a 559. 00444. 06a 0.40-£0. 02a 0.71+0.02a 3.42+0. 15a
SF 16.59+1. 33a 714.81+38.15b 0.31+0. 01bc 0.4340.01b 4.3240. 37b
SQ 16.41+0.52a 917.40439. 06¢ 0.27+0.01b 0.30+0.0lc 5.594-0. 06¢
SQF 16.95+1. 35a 919. 03496. 09¢ 0.33%0.02¢ 0.36+0.02d 5.4240. 14c
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Fig.1 Change of soil enzymatic activity in different treatments of leaf litter
(p>>0.05) The same letter over the bars mean no significant difference at p=>0. 05
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