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Woody plant leaf litter consumption by the woodlouse Porcellio scaber with a

choice test
LIU Yan"?,LIAO Yuncheng' "
1 Northwest Science & Technology University of Agriculture and Forestry, Yangling 712100, China

2 Ecology & Evolution Institute, Bern University, Bern 3012, Switzerland

Abstract: A growing number of researchers are investigating the impact of exotic plant invasion on soil ecological processes.
This includes the mechanisms of feedback, especially in litter degradation and nutrient cycling. Recent studies indicate that
the litter of exotic plants potentially decomposes faster and releases more nutrients if they are nitrogen—fixing plants, or if
their leaves have a higher specific leaf area and maintaining higher concentration of nutrients. But slower decomposition of
alien species than native species is found when alien plants have higher lignin content, higher C/N ratio and/or unique
secondary compounds. However, few studies have concentrated on the comparison between native plant species and different
levels of invasive exotic plant such as non-invasive alien species or invasive alien species. In addition, it is not clear
whether local soil organism present consumption differences in their litter and food preference. Nor is it clear if generalist
decomposers show any associations with the invasion status or particular plant traits.

Therefore, we tested leaf litter palatability for ten native plant species, five non-invasive alien species and five invasive
alien woody plant species in Switzerland by a selective food-feeding experiment in the laboratory. The generalist consumer
used was Porcellio scaber (Isopoda) which is typically employed as a primary generalist decomposer in forest leaf litter
decomposition. Each plant species underwent 42 times replications during the test, and the percentage of mass loss

determined the consumption rate. Meanwhile, initial traits including lignin, cellulose, hemicellulose, carbon and nitrogen
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476 A E = 334

for each plant species were measured for comparison with their consumption rates. Leaf litter compounds were analyzed for
the percentage of dry matter and the C/N ratio was calculated afterwards.

First and most importantly, our results showed that there are no significant consumption differences ( P>0.05) among
native, non-invasive alien and invasive alien species as food resources for the woodlice in our study. However, taking the
architectural form as a functional group, the consumption rate was significantly higher in shrubs than in trees ( P<0.01).
However, the comparison of lignin, cellulose, hemicellulose, carbon and nitrogen content among native, non-invasive alien
and invasive alien species or between trees and shrubs did not show any significant differences. And over all the traits, only
nitrogen concentration of litter was positively correlated with consumption rate (R*=0.358).

Our conclusion therefore emphasizes that the consumption rate of woody species is not necessarily associated to the
plants’ invasion status. But nitrogen content or any forms of nitrogen composition may play an important role and may affect
the biological processes of invasion to in some extent.

Functionally speaking, an increasing presence of alien woody plants should not influence the decomposition of plant
material and matter flux negatively. Ecosystem dynamics are altered through a variety of interacting, mutually reinforcing

mechanistic pathways, and additional studies on the ecosystem-scale impacts of invasions are needed.

Key Words: soil organism; exotic plants; life forms; generalist; initial traits; nitrogen
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Tablel Species name of 20 woody plants and their classification

YR 4% Species name L%fffn
A b IR Acer platanoides A
Native species FRIAEA Alnus glutinosa TrA
TR HE Betula pendular A
FRYNBE T Corylus avellana A
FRYN L BRE Fagus sylvatica Tk
BRI E A Quercus robur FiV/N
1490 Salix alba FivN
FRYNAEIK Sorbus aucuparia A
VA MAEE Tilia platyphyllos FA
WRINATA Ulmus glabra Tk
HhokeFh NG S A R4 5 Ailanthus altissima Buddleja davidii Ei¥N
Alien species Invasive alien species JHIBE Robinia pseudoacacia FoA
3 Rosa rugosa AR
KIEH Rhus typhina A
BN P T GBI ERIE T 22 Forsythiax intermediaMagnolia liliiflora HEARTRA
Non-invasive alien species £ W+ K35 Mahonia aquifolium WA
LIHEFE Philadelphus coronaries A
L5 5F Symphoricarpos albus A

R T DA e 5 00 AR M A AR AR SR TR AT AR P S0 R b i T A6 22 5, AN v 25 2 H i
(Porcellio scaber ) VE MEFEIRIZAK W HUAR T 2 F AR L HEW RSP 2 — | AR TE A W | TRz DL S A 3
WA B AR BAGEDEE Al T LU Y AR SE R A ALY BOR A | O 8 B Ab o B R A UE S
HRIE R G o R 0 D) Zimmer S5 N A 06 FE I H AT 0k 420 1 R R ke T S A 9 T
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IFLA30 Sh/ G A TA T 16 em x 11 em x 5 em R/NERLE T Bl RO AE— A3 12 C
PG E D E 2 R EEN] IREA 1 em SAE)ZE, 7T LURRE 298 10 B, v [E) AR
03 el - A AL AL I 7 082 55, TOURTS LA TRI A28 BHAELAS 58 4 3 PAT 1) 0 i A4S, B D)5 1B 0 i 2k | SDRAIE /2 8 1Y)
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Fig.2 The box-plot of consumption rate of native, non-invasive
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Fig.3 The box-plot of consumption rate of tree and shrub ( P<
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alien and invasive alien species ( P>0.05)
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Table 2 The correlation among initial traits of plant

AH IR 5 ENTE S FYi LR 73 £
Correlation test Lignin Cellulose Hemicellulose Carbon Nitrogen
AJFEZE Lignin 0.378 -0.228 0.639 ™ 0. 605 **
L4 % Cellulose 0.378 -0.062 0.091 -0.059
LT 4EZ Hemicellulose -0.228 -0. 062 0.158 -0. 062
T Carbon 0.639 " 0.091 0.158 0.313
A Nitrogen 0.605 ** -0.059 -0. 062 0.313
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Fig.4 Positive relationship between N concentration in leaf litter
and consumption rate
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