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Decomposition of above and belowground organ litters of mid-subtropical

woody plants
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Abstract ; Litter and its decomposition are important processes of carbon and nutrient cycles and substantially affect forest
regeneration and species diversity of soil microorganisms. Interspecific variation in decomposition of litter derived from
various organs, such as foliar litter, roots, and woody debris, has been increasingly researched in the past decade. In
addition, plant functional traits are widely utilized to predict such variation in plant litter decomposition. Due to the
difference of resource conditions in different ecosystems, plants form different ecological strategies for nutrient acquisition
and metabolization and thereby vary in plant functional traits. Previous studies have shown that plant litter decomposability
is correlated with ecological strategy in several ecosystems. In the long process of nutrient and carbon exchange and
recycling, plants coordinate the traits of the above and belowground organs to adapt to climate and soil conditions of the
growth region. However, the consequences of such coordination for correlation between different organs’ litter
decomposability across species is less known. Therefore, our aim is to investigate the relationship between litter
decomposability and ecological strategy in subtropical areas. We analyze the litter decomposition constant (K) of above and
belowground organs after one year and two years of incubation by using the litter-bag method. We collected litter materials

from various plant tissues (foliar litter, twigs, fine roots and coarse roots) from two contrasting sites, one being a limestone
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area that has low soil nutrient and moisture content, and the other a sandstone area dominated by evergreen board-leaved
forest. Each organ types of the same species were collected from more than three of trees. Then we placed these litters, in
litterbags , to decompose in two kinds of incubation substrate (limestone and sandstone) in a common site (106°24'E, 29°
49'N) for two years of decay. Litter bags with roots materials were placed at 15 cm depth in the soil, twigs and foliar litter
were placed on the surface of the soil. All litter bags in the buried bed were non-overlapping. Mass loss over one and two
years of incubation was fitted with the negative exponential function of Olson to calculate litter decomposability (K). Our
results show that litter decomposability is differs significantly between across organs. Decomposability of coarse roots and fine
roots is greater than that of foliar litter, and twigs decompose slowest. Litter decomposability of different organs is positively
correlated across species, i.e. species with high foliar litter decomposability also show relatively high decomposability of
other organs. Moreover, a comparison of decomposability of plants of two life forms that were incubated in two substrates in
the two collection areas, shows that litter from deciduous plants decomposes significantly faster (P<0.05) than that of
evergreen plant across all organs ( except for fine twigs). The differences in decomposability of plant organs of deciduous
plants and evergreen plants were constant across incubation substrates and sampling areas. Our findings show that the
strategy by which plants use resources and the litter decomposability of their different organs are linked through plant

functional traits. This improves our understanding of the relationships among plants, soil, and litter.

Key Words: litter decomposition; substrate quality; nutrient recycling; plant functional traits; plant economic spectrum;

ecological strategy
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Table 1 Species list of litter materials

& Roots

W Wb AT il R FRER 4R 4
Number  Species Life form 2R AR Twigs  Foliar litter Collection site
Fine roots Coarse roots

1 FIM Broussonetia papyrifera Y& T K Deciduous trees [ J [ [ [ J faZa)
2 AR Rhus chinensis &M T¥ K Deciduous trees [ J [ [ [ J ¥
3 2) JLEK Berchemia sinica Y& MK Deciduous shrubs [} [ (] [ J b
4 KI Pyracantha fortuneana HERHEA Evergreen shrubs [ J [ ([ [ J f57a)
5 AR Cupressus funebris W EETTAK Evergreen trees [ J [ J O (@) A
6 e 1T Ligustrum lucidum W EETT A Evergreen trees [ [ ] [ ] [ ] A
7 IETA Pistacia weinmannifolia W EEFT A Evergreen trees O O [ (@) A
8 4 1LISEE Viburnum Chinshanense  “§2¢HEAR Evergreen shrubs @) (@) [ ] [ ] A
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9 AT Myrsine africana. HERHEA Evergreen shrubs @) (@) [ O ¥a
10 I, 2% Coriaria nepalensis FE MK Deciduous shrubs O O [ ] [ A
11 YA Eurya japonica HERHEA Evergreen shrubs [ J [ ([ O il
12 F#% Quercus fabri FEH TR A Deciduous trees [ J [ ([ O Eril
13 HEAR Loropetalum chinense W EEMEAR Evergreen shrubs [ J [ [ [ PN
14 PR Symplocos setchuensis HWERTEA Evergreen trees [ ] [ ] [ ] [ il
15 W5 Elacocarpus japonicus HEETRAR Evergreen trees [ [ ] [ ] [ J eIl
16 F1BY Rhododendron simsii Y5 MK Deciduous shrubs [ [ ] [ ] O &1l
17 FEMARETF Litsea mollis &M TR K Deciduous trees [ ] [ ] [ ] [ &1l
18 J& B4 S Melastoma normale H AR Evergreen shrubs O O ([ [ J g oI
19 KERADE Elaeocarpus fleuryi HWERTRAK Evergreen trees [ J [ [ [ J Eril
20 HB# Pinus massoniana HERTRAK Evergreen trees O O [ [ J g PN
21 I#AH Lindera glauca V& H-HE K Deciduous shrubs @] O o @] il
22 AR Symplocos setchuensis HWERTEAK Evergreen trees O O [ O BN
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Table 2 Variance analysis results of three factors (organ types, species and substrata) of litter decomposability
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I Species 18.208 21 0.867 10.853 **
JEJR Substrata 1.379 1 1.379 17.265**
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Table 3 Pearson correlations between organ decomposability ( K) with more than 10 species
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Table 4 Relationships between tissues K with SMA ( log-transformed )
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Incubation period Organ types n R P Slope
1 AR -HLAR Fine roots-Coarse roots 14 0.543 0.003 1.413

AR -ZHAL Fine roots-Twigs 13 0.284 0.061 1.219
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