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Abstract

Aims Litter decomposition is a key process of energy flow and nutrient cycling in terrestrial ecosystems that
might be sensitive to the loss of biodiversity. Our objective in this study was to investigate the potential effects of
plant litter diversity on decomposition processes and nutrient release in an Inner Mongolia grassland ecosystem.
Methods We placed aboveground litter (stems and leaves) of four dominant species (Stipa krylovii, Astragalus
scaberrimus, Potentilla acaulis and Leymus chinensis) individually and in mixture in litterbags in the field on Oc-
tober 27, 2006. We collected the litter bags after 0, 162, 252 and 341 days and determined mass loss and N and P
content in the remaining litter.

Important findings After 341 days, the remaining mass of litter of individual species was significantly nega-
tively correlated with initial litter N content. There was no significant difference between the observed and ex-
pected mass remaining for most litter mixtures, except the A. scaberrimus - P. acaulis mixture, in which mass re-
maining was 7.5% higher than the expected. Nevertheless, most litter mixtures affected the dynamics of N and P
during decomposition. N releases of S. krylovii - A. scaberrimus and S. krylovii - L. chinensis were facilitated in
the early stages of decomposition, in which remaining N was 4.7% and 10.0% lower, respectively, than the ex-
pected. Meanwhile, either release or accumulation of P in four of five litter mixtures was also promoted in differ-
ent decomposition stages, and the P remaining significantly differed from the expected in S. krylovii - P. acaulis,
S. krylovii - L. chinensis and S. krylovii - A. scaberrimus (31.1%, 23.1% and 21.8%, respectively in the early,
middle, and later stage of decomposition). Our results show that litter diversity has significant effects on nutrient
dynamics, especially for P, but not on mass loss rates of most decomposing mixtures, and the effects of mixing are
complex.
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Table 1 Initial chemical composition of single litter
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YIC/NBY AR A 2~ [CE 5> B B bR
>HE B
22 BMAEMMSBERERZEMSMBESREPNTS
EH PO
BRI AL 34V R I 7 a, v EE
T 4% 2 03 ) 2 R R (52.19%) <A BRI K
(67.71%) < H(78.10%) =~ 7t [GEF5(79.75%) (K
D)o FHIRIGETE 3 MR W, A7 4 1) 2 R 4 %
HWIAENG &2 B ER ALK RP < 0.001, r =
~0.979).

FR20074F4 ANAEF- s B/ D VPR R A, {E4
AN BRI V0 10 43 fi il R PPN R B i R .
341K G, NIVREBOREE & REn i EEONFI R %N
68.72%) >3 [KEF 5 (74.83 %) >F-4(82.19%) > F
ZEWE 2 (87.16%) o« PAEKE 3 B FI A B 23 512 1) 70 il
AR AR AN R s, R R R R A B
PR, EAE v AR SE R SR B PARRIIN e R IRUE R
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341K Ja, PRI HORE FE 2 a2 gE(PFI R &
42.55%) >R B H(62.06 %) >F-H(75.18%) >t

FTEWHR Litter type C (%) N (%) P (%) CN c/p N/P

S ICERSF Stipa krylovii 40.75+£0.62°  0.561 £0.035°  0.096 £ 0.003*  72.12+4.29"  425.75+£16.12* 5957 +0.285"
BEN#ES Astragalus scaberrimus  43.82+£0.58°  2.205+0.023°  0.159+£0.001°  19.82+£0.20° 27520£3.73°  13.884+0.074°
A EZEBE Potentila acaulis 42.17+£0.51°  1.114+0.020°  0.164+0.001° 37.58+1.01° 256.78 £4.14° 6.843£0.115°
%5 Leymus chinensis 4321+£030™  0.547+0.031°  0.096+0.006* 76.00 £5.57° 45479 £27.68°  6.005%0.097°

K A~ BIEEAR AR ZE(n = 5)0 [RIBVEHR TR AR AT AR 7 RER R R 2 7 A 835 (p > 0.05).

Data are mean + SE (n = 5). Values followed with the same letters within a column mean no significant difference (p > 0.05).

doi: 10.3724/SP.J.1258.2011.00009



12 FEY/E 243 Chinese Journal of Plant Ecology 2011, 35 (1): 9-16
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Table 2 Observed and expected mass remaining percentage (%) of different litter mixing combinations (mean + SE, n = 5)

TR A A A R A MERER VI

Litter mixing combinations Mass remaining percentage (%) Mixing effects
SEMME WEEE
Observed value Expected value

T G S - R H 8 5 (Sk-As) Stipa krylovii + Astragalus scaberrimus 66.0+0.7 65.9+0.9 ns

R 3% - J2 B2 B 5K (As-Pa) A. scaberrimus + Potentila acaulis 67.4 + 1.1%%* 59.9+0.5 —

BB -0 AL 2 (Pa-Sk) P. acaulis + S. krylovii 71.4£1.5 73.8+0.7 ns

¢ AT 525 (Sk-Le) S. krylovii + Leymus chinensis 81.6+1.2 79.0+ 0.4 ns

70 A S - R - 5 - 5L B 5P 37 (Sk-As-Pa) S. krylovii + A. scaberrimus + P. acaulis ~ 68.2 = 0.6%** 66.5+0.6 —

A SN S R A W) 22 5 B, S hR A 2.+, p < 0.001;

—, DU A RN ns, BOA 23 TR A

If differences between the observed and expected decay constants were significant, asterisks are marked behind the observed values. ***, p < 0.001;

—, significantly negative mixing effects; ns, no significant mixing effects.
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Fig. 1 Single litter decomposition rates and nutrient dynamics
during decomposition. LSD method was used in multiple com-
parisons. Different letters beside the lines mean significant
difference at p < 0.05 among species of a specific sampling
time.
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Fig. 2 Observed and expected nitrogen remaining percentage
in litter mixtures. Asterisks denote significant differences be-
tween the observed and expected values (¥, p < 0.05, *** p <
0.001). Sk-As, Stipa krylovii + Astragalus scaberrimus; As-Pa,
Astragalus scaberrimus + Potentila acaulis; Pa-Sk, Potentila
acaulis + Stipa krylovii; Sk-Lc, Stipa krylovii + Leymus
chinensis; Sk-As-Pa, Stipa krylovii + Astragalus scaberrimus
+ Potentila acaulis.
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Fig. 3 Observed and expected phosphorus remaining per-
centage in litter mixtures. Asterisks denote significant differ-
ences between the observed and expected values (*, p < 0.05;
**p < 0.01; *** p < 0.001). Sk-As, As-Pa, Pa-Sk, Sk-Lc,
Sk-As-Pa, see Fig. 2.
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