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Inter- and intra-annual dynamics of vegetation litter at different habitats in Horqin Sandy
Land, China. WANG Xu-yang', LI Yu-qiang'*, LUO Yong-qing', LIAN Jie', NIU Ya-yi'?,
GONG Xiang-wen'”, YANG Huan' (' Northwest Institute of Eco-Environment and Resources, Chi-

nese Academy of Sciences, Lanzhou 730000, China; *University of Chinese Academy of Sciences, Bei-
Jing 100049, China).

Abstract: As one of the important pathways of material and energy flow between plant and soil sys-
tem, litterfall plays a key role in the process of vegetation and soil restoration in ecologically fragile
region. To explore the inter- and intra-annual dynamics of litter production and related regulatory
factors at different habitats in sandy land ecosystem, we investigated the litter production during
nine continuous growing seasons, while the air temperature and precipitation were measured over
mobile dune, fixed dune, and grassland in Horqin Sandy Land. The results showed that annual lit-
ter production at different habitants were in the order of mobile dune (9.01 g - m™) < fixed dune
(67.46 g - m™) < grassland (119.55 g - m™*). The inter-annual dynamics of litterfall fluctuated
significantly, with a double-peak curve in fixed dune and “W” curve in grassland. The intra-annual
variation of litterfall exhibited a “U” curve at all the three habitats, with peaks appearing in April
and September, respectively. Precipitation and temperature had significant effects on the intra-annul
dynamics of litterfall production in fixed sand dune and grassland, but had no significant effect on
the inter-annual dynamics of litter production at three habitats. Temperature was the major factor
affecting the dynamics of the litter fall during the growing season in Horqin Sandy Land.

Key words: Horqin Sandy Land; habitat; litter.
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Fig.1 Location of the study area.
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Table 1 Vegetation characteristics at different habitats (2014-08)

Habitat Species number Density
(trees - hm™2)
GL 6.10+0.57ab 177.40+38.81a
FD 7.00£0.47a 89.20+21.63b
MD 5.20+0.39b 89.40+24.96b

W TR PLssph
Coverage Living biomass Dominant species
(%) (g-m™)
55.5+2.8a 137.54+7.84a HEE AR
43.0+4.0b 52.62+10.19b R NG
21.6+2.2¢ 5.32+1.31¢ Wk MR

GL: Kl Grassland; FD; [EE ¥ - Fixed dune; MD: Jfi sl ir. Mobile dune. T [F] The same below. [FJ%FAN[]FhE R 22 5 B 3% (P<0.05) Differ-

ent letters in the same column meant significant difference at 0.05 level.
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Fig.2 Monthly average air temperature (T) and precipitation
(P) at study area from 2007 to 2015.
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Fig.3 Inter-annual dynamics in total litter production and corresponding proportion at different habitats.

GL: ¥Hi Grassland; FD: [#E ¥ Fixed dune; MD: i 3h70 = Mobile dune. 1 : #% Branch; 1T ; M Leaves; I : 463 Flowers and fruits; IV : Z2J5&

Others. F[A] The same below.

JRIEY) B RN A
M S Bt , AN AE S 04 3 U875 9 (9 4F
HEEE) £ KBNS Ry “ U A2,
5—8 F AT Y B AR A T HARAKT, U8 V5 1 1 v
EH¥HIAE 4 AR 9 A RFEAES AT 4 HIR%E
Yy 5 AR R B R Y B 0 LR D T E VD
F(55.2%) >EH(51.3%) > s i (13.9%) ,9 A
AN R BT I (50.0% ) >H L (28.6% ) > [ E
Wi (25.7%). W sh b = 9 H %9 & (26.78
g -m?)ET 4 (746 g m™), FEV EAFH 4
A EEY(214.02 F1350.21 g - m2)¥ET 9 H
(99.65 Fi1195.43 ¢ - m™?).
2.6 HAMAEDREKFENDS

HI1E 6 TR, Bk sl F4$ 2453 R T )
AR N AR B /N, B4 20 53 BT A A A K
FENIRFFRAKY ,4—T HEEAARAE 8—9 AR,
IR [ U e JRVE P45 4 Ay B R L [R5 AR R
kA 35976 4 A9 A Bl s qE, 5—8 H &1k

2.5

b FHEARK -

[ VD B RN R A PR P P e e 5—8 R84
TR, 8 H ZUm T, 9 H k3 mgefd, 4351k 54.08
F1109.57 g » m™, [FEEV> AL 9 A A 759 &=
I35 i 45 A AR TE B 1Y) 24% F1 48% AR AR
MUREME4 A 5 A9 AXEREE

58 5 U Fr R b AR R 9 0 AF P s S AR AR
TEBCA AL, et P J5 Wt 7E 4—5 H 2T R H
6—8 HFFLLii K9 A sl i | [ v Fe Aas b
PRI Wy v W 50 1l 4.83 22,90 F138.74 g - m ™.
AR REYE4 A 7T AM A5 RE.

5 AR 53 U8 35 DA AR AR RRAE A [R] 26 5 0
%Y 4 AT 9 A ,5—7 AL RRIED AR LI
27 A Z IR BT A R A B i S I TE 4 F 9
RS T

AR E VD MR 2 Y e 4—5 A 2
N T SRR BN e A N R i B B R S S
A IRIE e 5 AL TR K.



1498 NoOH A T % K 29 %

JHEYIE Litter (z - m™)

0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2007 2008 2009 2010 2011 2012 2013 2014 2015
4y Year

B4 AFRESSHTAEY RS

Fig.4 Inter-annual dynamics in various litter components at different habitats.

AR F 1 FRR 25 1.3 (P<0.05) Different letters meant significant difference at 0.05 level.
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Fig.5 Intra-annual dynamics in total litter production and the corresponding proportion at different habitats.
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Table 2 Regressive relationship of monthly litter produc-
tion (y) with monthly precipitation and monthly mean tem-
perature at different habitats

b W CUEYzE: R P

Habitat Factor Regression equation

MD P (mm) - 0.04 0.17
T(C) - 0.02 0.28

FD P (mm) y=98.27-0.76x 0.10 <0.05
T(C) y=306.46-13.03x 0.60 <0.01

GL P (mm) y=170.28-1.32x 0.13 <0.01
T(C) y=527.16-22.35x 0.74 <0.01

P. HPREKE Monthly precipitation; T'; HWS 5 Monthly mean tempe-

rature.

9

H 4} Month

Intra-annual dynamics in various litter components at different habitats.
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Table 3 Correlation of annual litter production (y) with
annual precipitation and annual mean temperature at dif-
ferent habitats

AR Hr R? P

Habitat Factor

MD ARk 022 020
Annual precipitation (mm)
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Annual mean temperature (°C)

FD AEREK 0.11 039
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Annual mean temperature (°C)

GL AR K 0.13 034
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R 001  0.80
Annual mean temperature (°C)
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