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Abstract

Aims Litter is a key in nutrient cycling and energy flow of forest ecosystems. Our objective was to study the
functions of karst forest litter by analyzing litter dynamics.

Methods Litter samples were collected monthly from karst primary forest, secondary forest and shrubland in our
Maolan karst study area from October 2006 to December 2008. We divided the samples into leaves, branches,
flowers and fruit, and others and weighed each after drying to constant weight at 80 °C.

Important findings The annual mean litter productions of primary forest, secondary forest and shrubland in the
Maolan karst study area were 4.503, 3.505 and 2.912 t-hm_z,
flowers and fruits, and others for karst primary forest were 64.72%, 14.60%, 12.33% and 8.35%, respectively,
while for karst secondary forest were 74.28%, 7.43%, 10.88% and 7.41%, respectively, and for karst shrubland
were 75.94%, 8.56%, 12.93% and 2.57%, respectively. Therefore, leaves dominated litter. The monthly litterfall
production dynamics for each community exhibited a bimodel distribution, with peaks early in the growing season

respectively. The proportions of leaves, branches,

and at dormancy.
Key words karst forest, litter, litter-fall dynamics, Maolan, succession community
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Table 1 Basic features of vegetation in successional communities
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Vegetation characteristics

PEFsFt

Dominant species

Wl A AR 7% 30°-40° Northeast 25°18705"—

JERGER LI R, TeARE . EARZ IG5 L

B SR A /D

Wi, DAFRAEA T, Ri10-20 m, TR EHE i3 1580%L I
HERJZ 3-8 m, i /5%—10%; HhRJ2H Mk & 64570,
MO B 5 173-5 emJE AN A I

The stand structure was well integral and hierarchic, which
could be clearly divided into tree layer, shrub layer and herb
layer, and structure was dominated by tree layer. The mean tree
height and coverage of tree layer were 10-20 m and more than
80%, respectively. The height of shrub layer with coverage of
5%-10% was 3—8 m, some lichens and mosses grew on the
ground, the thickness of litter layer was 3—5 cm under forest.
AP R IRGER ST S, TR BEARJR LR IK, 55—
12 m, FrARJAR 6 51L80%L 1 EARE #2-3 m,
10%75 47, LA BRI B, MBS 65500, R

The stand structure was well hierarchic, of which tree layer
and shrub layer were matured. The mean tree height and ove-
rage of tree layer were 5—12 m and more than 80%, respectiv-
ely. The height of shrub layer with coverage of 10% was 2—

3 m, The land was covered by a small amount of thorns, ferns,
lichens and mosses, the thickness of litter layer was 1-2 cm

MROP I ELHR—, B DRI, BEREARZE AT,
24 m, 7 EIA80% LA b, BRT A i MAL A 2

Ak 25°18'16" N,

Karst primary 107:57:10:7

arboreal forest 107°57'40" E

A A AR 30°—40°  Southwest  25°18'35"—

Karst 25°18'50" N,

secondary 107°56'45"—

forest 107°5700" ot 12 e,
under forest.

EIAEE R AR 20°-30° Northeast  25°1820"—

Karst 25°18'35" N,

shrubland 10795610 0415 om.

107°5625"E oy

The stand vertical structure was simple with a small amount
of or no tree layer, which was dominated by shrub layer. The
mean tree height and coverage of shrub layer were 2—4 m and
more than 80%, respectively. The thickness of litter layer was
1-2 cm under forest.

S T A
225045

Platycarya longipes,
Pittosporum brevicalyx,
Machilus microcarpa,
Pteroceltis tatarinowii,
Pittosporum glabratum,
Castanopsis fargesii

FEwic =R NN AN
LR A KT 5T
Carpinus pubescens,
Cyclobalanopsis glauca,
Castanopsis fargesii, Pinus
massoniana, Lindera com-
munis, Mahonia fortunei

RN BRALAR . A
B 75 e RE HA DB
Z ik X

Nandina domestica, Platy-
carya longipes, Lindera
communis, Carpinus lipoen-
sis, Clausena dunniana,
Cyclobalanopsis multiervis
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Fig. 1 Monthly variation of rainfall, relative humidity of atmosphere and air temperature in the Laqiao observation station.

Foc SR BEATL =3 3042 ol 1) D D) e e o J S Pk, % SE
MR RE . FEHbSR /N ITAR B R A A R 2, — 3%
AEIN10 m x 10 mFEARFRFEHL, 9120 m x 30 mJif
HTEARMEEHAIA20 m x 30 miRAMEEL . 7%
YR € R FH BRI e (E AR, 1989), 1R
PR M N F MR T T s B S AN VK
YIRS, WCAERS L4 250.2 mm x 0.2 mmff)JE
RO E, AW AR1.0 m x 1.0 m, JCE T 50
em(P)EA. 2006510 Hike, & H HIRKEEREY
1R, 2008412 H R 45 il &g, 274 H o

Y URTE D oy T . A VR e T RN At A5 4
Jis, I S G5 1 RS I R AR I, 2
I PREY) T80 CHET R E 5 AR E, e
THE R SRR & R AT — S
uh, WG ARR, PR K BRI A
T3 B & 0 ] sh ARt .

2 #ZR

2.1 AEYNEAEE

W SRR RS R A RAR AL Ak A
SR B ANIR], LR 95 40 00 A7 S A A e A TR
H—E 25, 27 I 4E R (E2), wib
R R TR R AR A ST V% W) ' 8 4.002-5.004
thm 2, 4EF B % 4,503 thm > 485 25k
16%; URAEMRIOAE MY Y 43.239-3.771 thm 2,
SRR R3.505 thm 2, A8 5 RECH 1%, HE

ARIRIAE MR 42.815-3.009 thm 2, 4EF-
FTEYR2.912 thm , A5 REN 5%, FETHHE
) 2 T kg W TR Ji A T AR R e TR U 2R bR >
HrRFREAR IR

J7 25 BT I 4l SRR WY, 3 AN [ e R AP e 2%
R H PR & 22 S e (F = 5.890, p =
0.004 < 0.01), LSDZ T ELE 45 B2 JE AR TR AR AR
H V2508 7% ) 5 (370.54 kg-hm ) 5B 35 8 T B #K
(296.21 kg'hm?) (p = 0.034 < 0.05), Kl s 10
AH#(254.13 kg'hm™?) (p = 0.001 < 0.01), TKZEM
FEARMI AP R LR EZ @ =
0.224 > 0.05).
2.2 EEYIRYLERK

I 0 2 DR VR D TR R AR, R TR R AR TR R
PR URAEARFIRE AR I R v 7 R T ) (1
L5173 ) J:64.72% - 74.28%K175.94%, FT & L 22
T Ay W TR JEU AR AR <O AR MR<HEAR AR, TR ) LA
SRR R 32, JLr IR AR S IR YR R 2, AT
I 7% 1) 5 111 65.00%; £ 8 V& W) 5 LA Ji A2 T A b e
2, iR R 14.60%, HERKIRZ, N
8.56%, IXAMim/l, 17.43%:; 3PIRIMESSAY ()18 R
P JE W B A0 22 AN R, ST TR ) &1 10.88%—
12.93%; Y T HARR T B, 52.57%8.35%-
2.3 AEMRAETE

3P I (M VR D AN AS B B R R,
B/ LY N5 N 6287 | B 1 E 7 S )

doi: 10.3724/SP.J.1258.2011.01019



1022 AEMLEZSZAR Chinese Journal of Plant Ecology 2011, 35 (10): 1019-1028

~ RXI V87 5 & Total litterfall
& - |:| &7 ¥ & Branches litterfall

I_g B A%k EgR& Evergreen leaves litterfall
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Fig. 2 Annual litter production in different successional communities.
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Fig.3 Monthly dynamics of litterfall in karst primary arboreal forest.
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Fig. 4 Monthly dynamics of litterfall in karst secondary forest.
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Fig. 5 Monthly dynamics of litterfall in karst shrubland.
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Table 2 Distribution patterns of litterfall in main forests of climate zones in China

@t BNt ViRER sy P& B A5 SCHR
Climate zone Type Litterfall leaf litterfall- Reference
(thm?a™) rate (%)
Py LM Mangrove forest 12.545-13.882 64.3-79.9 Lin et al., 1990; Zhang & Chen, 2003
Tropical zone ZHi K Monsoon forest 8.244-11.290 55.3-65.6 Zheng et al., 1990; Wu et al., 1994
[FERIZ % N T REMAK Artificial broad-leaved forest 5.541-10.433 61.4-87.5 Zou et al., 2006; Lu et al., 2008
Southern HEEFAI AR Evergreen broad-leaved forest 4.630-8.840 51.0-81.3 Wang et al., 1996; Hou et al., 1998;
subtropical zone Yan et al., 2001; Guan ef al., 2004
F R AR 8.500 67.0 Zhang et al., 2000
Coniferous and broad-leaved mixed forest
HEARM Shrubbery 4.773 69.2 Guan & Chen, 1998
o Y By N T FEM#K Artificial broad-leaved forest 7.318-9.538 65.3-72.0 Yang et al., 2003, 2004
Central H SRR A Evergreen broad-leaved forest 6.770-13.030 41.1-70.2 Liu et al., 1995; Katagiri et al., 2001,
subtropical zone Yang et al., 2003; Yan et al., 2008
WA H G AR 6.870-11.700  42.3-57.7 Wu, 2006; Yan et al., 2008
Secondary evergreen broad-leaved forest
B FEVRAS AR 7.123-8.390 56.9-61.9 Lin & Fan, 2005; Yan et al., 2008
Coniferous and broad-leaved mixed forest
JEARHBK Shrubbery 6.380 77.7 Yan et al., 2008
VIR TR S AR R 1.834-4.058 78.0-83.6 Zeng et al., 2010
Karst primary forest in Guangxi and Yunnan
TERE TR AR AR 1.979-3.510 76.3-95.3 Liu & Duan, 2004; Wu et al., 2007
Karst secondary forest in Guangxi and Zeng et al., 2010
Yunnan
JETEHy N LA R TRAEBR 3.610-4.689 33.7-72.1 Luo et al., 2007; Wu et al., 2009
Northern Artificial coniferous and broad-leaved
subtropical zone  mixed forest
i TR AT AR 4.689-5.701 55.5-79.7 Luo et al., 2007; Wu et al., 2009
Coniferous and broad-leaved mixed forest
biokicg NTEFHA#K Artificial coniferous forest 3.714 91.9 Chen et al., 1998
Temperate zone syt bt bk Deciduous broad-leaved forest  2.883-3.130 64.8-76.0 Zhang et al., 2008; Liu et al., 2009
i TR AS AR 4.146-4.902 60.3-74.0 Zhang et al., 2008; Liu et al., 2009
Coniferous and broad-leaved mixed forest
HEREFT AR Evergreen coniferous forest 2472 54.0 Zhang et al., 2008
AR Deciduous coniferous forest 2.337 73.0 Zhang et al., 2008
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PATREARI(T7.7%) (I BZREE, 2008), {Him T HE
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Katagiri et al., 2001; ¥ K@%, 2003; J@lJ2 54,
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61.9%) (FREERLFIAR SR, 2005; (A EL2E5E, 2008).
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rRe ARARIVI R 3 25 1) B A v TR VR S AR e .
JCEA, (HLLE R P ARG R I AR D L
3.3 AEYMAETSERNSIEEFRINY

TR ZET DA S RN A 5 1892
REPERT Y H SR A AR V)RR R
FEARM BB RE VA =T B A A MR, 5 I FI
10-12 J3 35 2 P AN S R VAR, HG v iy =2 e (L 1 - 9
WA LLH RO 32, 1T 5 W A R Y ) LYK
Rl oA 2o TR R 2 2 K S P — Ik P
g SN, TR TN IEE, M10-12H 1E%2
T FR 75 27, BRI R TS S, K
SRR IR S 2R WA

e 2 W TR AR PR K 22 BT AR R e AR e
PR HEGH 512 3 M) (ERAK,
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FEFE. T34k, W R AR AR A VA ) e A5 ) H B
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I 6

4 it
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