A& 2017, 41 (1): 5-13 doi: 10.17521/cjpe.2016.0202
Chinese Journal of Plant Ecology http://www.plant-ecology.com

fEREFENEAZYINFES
%%7]‘71‘1 ﬁﬁ Hﬂl ?%@1@1 ?f?(fl ﬁ%ﬂﬂl )Em\iz AR HEEy

3EP|£I$4+KE£|ME%LI, J*JH 510650

M OE YRR RS RGO E B G, AR DR B R AR S R R DR A BT B A v
& RGURRAGIA IR o AZBE TR 50 2 BEH LR R A 7304 1 o [ e 5 VAN 38 R GE R v WU BLA Y B 1 22 [R) 7 A JJy [ e
WK 4SRRI A% DX IHE N P A R F B M0.32 kgem P, S AR BRI VAU ILAF 1 (0.47 kg-m)[968%, & [E
AT IATE(0.06 kg-m)SAE; FEVAVIILAR e L A B R SR, B R RE RN T R E S R
GLHVE BT BRI RHON0.41, B R THEHGE A R 500,50, HEMIF RS HE TR HRa S EN T3
pHﬁE%ﬁ*H?‘% HERKE . B3R, BELENIIR S EAHRYEANR 2 . ATFIRE: 2 DX A VA M B A7 e o [
B RGRREA T BIAIH Iy, 1 82T R W% DR A AR 2 R ST VR V) DA B S AR 1 SRR R AR
/ﬁ%ﬁﬁ%?ﬁ%%i&Tﬁ%%%ﬁﬁy@r%ﬁ'Z?Eﬁb”z)?pﬂ’\JZZ%
KR BRI R, DR, B AL TR, IR R

SIRAEI: Bak, R, 2500, hoChy, RO, TR, ZREK, W (2017). Hh IR TR BAAE R MY EAER, 41, 5-13. doi:
10.17521/cjpe.2016.0202

Litter standing crop of shrubland ecosystems in southern China
GE Jie-Lin*, XIONG Gao-Ming!, LI Jia-Xiang", XU Wen-Ting*, ZHAO Chang-Ming®, LU Zhi-Jun?, LI Yue-Lin® and
XIE Zong-Qiang*

IState Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China; 2Key Laboratory of
Aquatic Botany and Watershed Ecology, Wuhan Botanical Garden, Chinese Academy of Sciences, Wuhan 430074, China; and 33outh China Botanical Garden,
Chinese Academy of Sciences, Guangzhou 510650, China

Abstract

Aims Litter is an important component of terrestrial ecosystems, which plays significant roles in carbon and nu-
trient cycles. Quantifying regional-scale pattern of litter standing crop would improve our understanding in the
mechanism of the terrestrial ecosystem carbon cycle, also with help in predicting the responses of carbon cycle of
terrestrial ecosystems to future climate change. Our objective was to examine variation in litter standing crop of
shrublands along the environmental gradients in southern China.

Methods During 2011-2014, we investigated the litter standing crop at 453 shrublands sites by the stratified
random sampling, reflecting climatic and soil attributes across southern China.

Important findings We found that the mean value of litter standing crop in these shrubland ecosystems across
southern China was 0.32 kg-m™. It was 68% of forest litter standing crop (0.47 kg-m™2) and was five times higher
than that in grasslands (0.06 kg-m™) in China. Litter standing crop increased with latitude. Our results showed
that litter standing crop was negatively correlated with mean annual temperature, soil total P and soil pH, but not
significantly correlated with other environmental variables, including mean annual precipitation, soil carbon, ni-
trogen and soil organic matter. The conversion coefficient of carbon in litter standing crop was 0.41, which is sig-
nificantly lower than that of vegetation in shrublands (0.50), resulting in an overestimate in carbon storage of litter
standing crop in shrubland up to 22% by applying wrong conversion coefficient. We concluded that litter standing
crop of shrublands is an important component in terrestrial ecosystems. Mean annual temperature was the most
important environmental variable, accounting for the variation in litter standing crop of shrublands in southern
China. To our best of knowledge, this is the first study to quantify variation in litter standing crop of shrublands at
the regional scale. Therefore, our study will have important implications for assessing the carbon budget of
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VS 1) 1 3 1) T A A LA o ) SR (322 20 BB R X i,
2002; Parsons et al., 2014a; Domke et al., 2016). 7%
VIR A= BB BLA O3 il 2 TV DR FE i) 2L A 2
(Descheemaeker et al., 2006; Parsons et al., 2014b).
TR IUAT B R IEY 2R R, @ e — i
R E A3 R R HER I PR, St
T ) Vi S AE N [R) M2 (] _EIAE &I 2 20, 2
T AN S (0 ) Je B R R R, TR
& AN [ 43 fig B B RUIR 2 1R ) V& 0 1 2 A (1) B2
£, 2008; Hilli et al., 2010; Domke et al., 2016). 241
R VIR /RN TRESE PN T v o I /B N
SRR o R, E X e BRI AR S R
Gt T E I TR FICO,, M2 5 it AR R G
YIRPEA A B BB AR . Ik, AERRHL PP AL v
YA B0 s Bl AR S RS RIG I BoAT 2 A
A2 X (Descheemaeker et al., 2006; Marty et al.,
2015; Domke et al., 2016).

H AT, 5% 05 885 @ et 5t (G B
FIME#E=E | 2010; 44, 2014; Garcia-Palacios et
al., 2016)FHLL, X1 ¥ 4 B0 A7 & (1) BIF 58 AH 0T 55 /b
% Jmy PR T 5 B S B S RS % F P S AR, 2012;
Portillo-Estrada et al., 2016), i kR EERTEYIHILAT
A% JR S A R T AR ANE R . YY)
A7 52 VP 7 BNy i R B A K R RGE
(Twilley et al., 1986; I K2k, 2013). (AL, #2000
RN R RE R R AR I M LA
FE AR B (OB T4, 2008; AFi4E, 2014), HE
DU T 0 ) LA B R 52 303 6 IR 7 () i 24 o SR,
T B8] 77 2 AR 3 AR AN T A5 DR -1 PRy i 7 A7 A 22
Fto AHFFRY], WIEYIR 2R PR
IZ1(Liu et al., 2004; B E L5, 2014), 1H &)
(1) 43 il i 5 AR P ROR . ERRKEA R, HAE
Bl -7 — M R BIE T [X 17 57 (R £ 4§55, 2012; Zhang &
Wang, 2015). it FEVHIIAFE R SHAE—E
f 2 18] 73 A A% SRy, AT R = AH R A SEHIEBIF AT
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(Simmons et al., 1996; Descheemaeker et al., 2006;
Westcott et al., 2014),

VEE A gttt A2 25 22 Gt v i LN | AR R
B, TERRREE . B R E R AP 2 B AR
B 5577 A AN AT EACH) f (u(Piao et al., 20009;
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BRUE N3 A T AR B )iz B B 2R (W 0845, 2006;
e N B [ A8 O AR o 272 B, 2015). H
BT, 05 9 D AT O T 9 A TP AR AR AR
(Parsons et al., 2014b; Jiki =%, 2015a; i T Al
&M, 2016), XS & E A7 3% A RS
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AT AR T 51 2 R B A R T N A A g o K ol
A RGO BN R, 2 b AR S
RGBT FT o — AN B AN B PR 3R (W & 18 48
2006).
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Table 1 General information on geographic location, climate and soil for different provinces, municipalities and autonomous regions

B EERAE: Th [E T HE R VE B

7

o oy R &2 2 R FPEAIR FROKE REem PRAR HiEe
Place Year No. of Latitude (°)  Longitude (°)  Altitude Mean annual Mean annual  Soil total ~ Soil total ~ Soil total
sites  (N) (E) (m) temperature  precipitation  carbon nitrogen  phosphorus
() (mm) (*0) (*0) (mg-g™)
YL75 Jiangsu 2012-2013 5  31.6-346 118.1-120.3 18-388 16.1 1019.6 14 0.1 0.5
WL Zhejiang 2011-2013 26 275-311 118.4-122.3 27-631 18.2 17843 1.8 0.2 0.3
2 Anhui 2011-2012 20 29.7-316 115.9-119.4 47-553 17.2 1692.1 21 0.2 0.5
W16 Hubei 2011-2013 74 29.1-329 108.7-115.8 61-1 865 16.3 1375.2 23 0.2 0.6
L4 Jiangxi 2011-2013 49  25.0-29.6 113.9-117.5 28-601 20.0 1641.0 17 0.2 0.4
#EE Fujian 2011-2013 39 241-279 116.4-120.2 42-1132 20.3 1795.1 13 0.1 0.2
J"% Guangdong 2011-2014 35 21.7-25.0 111.3-116.5 0-678 22,6 2009.2 2.2 0.2 0.3
W Hunan 2011-2013 70  25.1-29.7 109.6-113.9 61-1 405 18.6 15473 25 0.2 0.4
#HK Chongging 2011-2013 50  28.5-32.0 105.9-110.0  173-1506 16.8 1355.3 29 0.2 0.6
IV Guangxi 2011-2014 44 21.7-25.0 105.2-111.4 33-1259 22.0 1669.8 3.0 0.3 0.8
#F Hainan 2011-2012 20  18.3-20.0 108.7-111.0 4-147 26.1 1569.3 0.9 0.1 0.4

X R % Bidks /ISR WL B2 4B
REFAT 4RI HURE, K CINITZ & B 4 (vario
MACRO cube, Elementar, Hanau, Germany)Z;#7i
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54, 2015).
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MAP/(MAT + 10) (Zhang & Wang, 2015; & T Fl{a] £
14, 2016).
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(http:/fwww.rproject.org) kS HH .

2 MREGR

21 EEYMMGEREBREIREAR

o [ 1 7 E N4 25 R LRV AT B A ARk
(ORRHE IR 22 ATE 5 R 8, 200 HE (RS 2 A (1)
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Fig. 2 \Variation in litter standing crop of shrublands across the latitudinal and longitudinal gradients in southern China (mean + SE).
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Fig. 3 Variation in litter standing crop of shrublands of southern China in relation to environmental factors in China. We only
showed the figures that depicted the significant relationship between litter standing crop and environmental factors. A-E, The rela-
tionship between litter standing crop and single environmental variables including mean annual temperature (MAT), soil total phos-
phorus (P) content, soil pH value, soil bulk density and climatic dryness (l4y). F, Observed value vs. predicted value of litter standing
crop from multiple regression using mean annual temperature (MAT), soil P content and soil pH value as predictors.
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JR 32 BV . RIEpHE DL K B IR e B 2 AR
PR 7~ ) ) 240, L e B PR A 5 R - 4 3 <UL
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repaal et al., 2005; Zhang & Wang, 2015). i,
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