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Abstract

Aims Few comparative studies have been conducted on the decomposition of the plant litters from different
geographical sourcesin the same site. We aimed to understand the effect of geographical sources and biochemical
traits of peatland plants on litter decomposition.

Methods Along a latitudinal gradient, we collected plant materials from three peatlands, Dgjiuhu, Hani and
Mangui, to carry out aone-year decomposition experiment with litter bags in Hani Peatland, Changbai Mountains.
Important findings When species identity was not considered, we found that overall initial nitrogen (N) content
decreased while initial lignin content, carbon nitrogen ratio (C/N) and lignin/N increased with latitude in the litters
from 3 peatlands. Litter decomposition differed with plant functional groups. After one year of decomposition, dry
mass loss of both birch and sedge (ca. 50%) was higher than that of peat mosses (ca. 10%). No significant differ-
ence was observed in litter dry mass loss among different geographical sources. However, dry mass loss of
Sphagnum magellanicum from the middle latitudinal peatland (19%) was higher than that from the high latitudinal
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site (9%). The factors affecting litter decomposition differed among plant functional groups. Initia total phenolics/N
was the important factor to determine the difference in litter dry mass loss among the 3 genera. The initial N con-
tent and C/N, and Klason lignin content and total phenolicsN were positively related to litter decomposition of
Carex and Sphagnum, respectively. If the decrease in latitude is used to indicate climate warming, to some extent,
our study suggests that current climate warming, by changing the plant composition and biochemical traits, may
alter litter decomposition and even carbon accumulation in high latitudinal peatlands.

Key words latitudinal gradient pattern; plant functional group; peatland; biochemical quality
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Jeglum, 2013).
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Y A6 J7 Ve e b PR R A AR 4 i T 2R A ks AR IR
(Moore & Basiliko, 2006; Rydin & Jeglum, 2013). K
Z R FEIN, FEYTR AR 10 2 fi o 2R 5 5 A )
(N)(Johnson & Damman, 1993; Mdller et al., 2003;
Stubbs ez al., 2009; F175%, 2018 )Hlfdk (P)55E 7= 7T
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K(Dyer et al., 1990; T-FEFITE @, 2001). KL, T
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T 3 B TR A i T B G o R R Y R FE AR, HAUE
v, R A AR A B K 53 fii (Melillo et al., 1982;
Aerts, 1997; Hobbie, 2008; KX BH#HIFEE, 2013; Zhang
et al., 2013), RIFRARM) 3 fRIEZIEH S5CIN ARTE/N
EHRHRKR,

KR P L B 55 7 S S M L 20 e P 1)
ey ABIEPNES RIS . IR AT AN T X LE S A
FUAEH, SIIG A A A B A R RO, iR FTIE
HARAL, (H 35 R AT AT (8] (8 HE 0o C), Mi%E
T O3 B0 R T HAGE AR T (Irons et al., 1994) . 24
XA o 245 P T A% R R BL AR R N 4 BT, Berg
S5 (1993) K B, ZEHIUK /2 ¥ e M #viiy 28 3 AL il
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Tablel Thesitesfor litter collection and litter decomposition

L)) 61 Vg YFf Species

Site for decomposition Sitefor collection

MR Hani KIL#H Dajivhu  VEREE Sphagnum palustre
ZEEL Carex doniana

ZIME Betula albosinensis
HHULRIRBE S. centrale
PR R EE S, magellanicum
TEY C lasiocarpa

Wi B. fruticosa var. rupre-
chtiana

ALY R EE S. magellanicum
R K BES. fuscum
JHBEEL C. schmidtii

LEHE B. fruticosa

WY Hani

A Mangui
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KT B E Na = 0.05, (KL, E2). HORJEMC, N B, EmH/C,

) @ SN R . A&, HEYRIIE
B Wiy LA AT R It 2 A A 22 57 (K1, 1B2).

21 iREAE» Hh, ok e YR AN U Y o b 1) v Az Y8 R B R CIN
ANF R HIE AR AR AR PR 321+ 1.1f145.9 + 2.8,

BERIIAE T, CIN. AEHR/IC. AHHR/NK YA PR, PURMEESRITE, 340 R AR

F2 W HHAEIFN BRIV BRARAI G 1 5 2H R S FoAl 5 L S ) B R 3 5 25 43 #
Table2 One-way analysis of variance for the effect of species, genus and source of plants on initial chemical index and stoichiometric ratios of litters

LSES HH%: Z %L Correlation coefficient
Factor c N W ARE  CON BWIC  ARZEIC  EMIN | AREIN  EMIARE
Total Lignin Total Lignin/C Total Lignin/N Total
phenolics phenolics/C phenolics/N phenolicg/Lignin
T Species B 1062037 41509 62296  0.400 196287  69.213™ 3821 45356™ 24485 25.207™
<0.001  <0.001 <0.001 0.679 <0.001 <0.001 0.052 <0.001 <0.001 <0.001
C 2.657 8.308" 45047 4.476" 16.2727  40.042™ 5.066" 18.049™  15.195" 16.497"
0.111 0.005 <0.001 0.035 <0.001 <0.001 0.025 <0.001 0.001 <0.001
S 0.827 523147 6.552" 3242 736277 6.765" 2.544 1.109 34.728™ 9.823"
0461  <0.001 0.012 0.075 <0.001 0.011 0.120 0.361 <0.001 0.003
& Genus - 129.384™ 43542 2575537 21.628™ 24742 229423™ 47086 = 849327  28.998™ 184.473™
<0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
KR - 0.660 3341 0.346 2.324 7.034” 0.462 1.294 2473 5.306" 0.200
Source 0522 0.045 0.709 0.110 0.002 0.633 0.285 0.097 0.009 0.819

*,p<0.05;**, p<001 ***,p<0.001. B, HAKJE; C, ZHJE; S, Y EEIE. Tl 277 )& A2 5 RIS th 2 SRRt 22 5 RUFTHI R 3R 70 A [ SR U
b P TR R R 22 55

B, Betula; C, Carex; S, Sphagnum. Species factor was used to analyze differences between species and also their sources. Source factor was used to analyze the
differences between the averages of all the speciesin different sites.
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E1 Yok A B S AL Ve 530 I A HE R AR I a6 0 22 A B (PR HE R 2, n = B). Ba, MEKJE; Ba, £LHE; Br,
MHE; Bf, St Cy, HEEJE; Cd, %% Cl, BELRL, Cs, WRALL, Sy, JeREER,; Sp, e EE; Sc, ek aE; Sf, ik
BB D, RIFHA LI IME; H, KIFEHCAIE I T IME; M, SRIEH AR FAME. TRARXREFERRIARBZ
)R HR AL 2 2 B2 e 4 2 (p < 0.05), AN[F)/INE FREFR IR AN R T MIAS [ SR 5 3 2 [8) ) 40 AL 27 4 Bl 22 e {2 2 (p < 0.05)6

Fig. 1 Initial chemical composition of each plant litter in a peatland and initial chemical composition of all the plant litters from
each peatland (mean + SE, n = 5). By, the mean of Betula, Ba, B. albosinensis, Br, B. fruticosa var. ruprechtiana, Bf, B. fruticosa;
Cai, the mean of Carex; Cd, C. doniana; Cl, C. lasiocarpa; Cs, C. schmidtii; Sy, the mean of Sphagnum; Sp, S. palustre; Sc, S.
centrale; Sm, S. magellanicum; Sf, S. fuscum. D, the mean of Dgjiuhu; H, the mean of Hani; M, the mean of Mangui. Different
capital letters indicate significant differences in initial chemical composition among genera (p < 0.05), and different lowercase
letters indicate significant differencesin initial chemical composition between both speciesin a genus or average of al the species
among three sites (p < 0.05).
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08 . C

S
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[SEEEN
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Cs Su Sp Sc S
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B2 e s R A A L A Al e o T A R AT S IR AL 2 B LU CPEMERARHE IR %, n = B). NRIKE FRERIR
AR g2 ERIa AT B ER B E (@ < 0.05). AFRNGFRERIRA ML RIEH 2 M e BRI ER R E @ <
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Fig. 2

Initial stoichiometric ratio of each plant litter in a peatland and average initial stoichiometric ratios of al the plant litters

from each peatland (mean + SE, n = 5). Different capital letters indicate significant differences in initial stoichiometric ratios
among genera (p < 0.05). Different lowercase letters indicate significant differences in initial stoichiometric ratios between both
speciesin agenus and average of all the species from three sources (p < 0.05). See Fig. 1 for notes.

R3 YRRHEYIF R RIS I X HR AR 7 AR R R 8RR 3R 07 ZE AT

Table3 One-way analysis of variance for the effect of species, genus and source of plant litters on decomposition in a peatland

FSES TRk CHii%k NEZEN JSNUEEN UNTERITES
Factor Dry mass|oss (%) Carbon loss (%) Nitrogen loss (%) Total phenolics loss (%) Lignin loss (%)
F p F p F p F p F p
i Species B 1411 0.282 0.920 0.425 0.990 0.400 0.020 0.980 4.726* 0.031
c 16381  <0.001 14.883**  0.001 15.432***  <0.001 8.005** 0.006 2.229 0.150
S 2.524 0.122 2.902 0.094 38.145***  <0.001 4.842* 0.029 18.463***  <0.001
J& Genus - 57.069""  <0.001 50.719*** <0.001 0.387 0.681 417.741***  <0.001 3.235* 0.049
KiEh Source - 0.046 0.995 0.025 0.976 1.598 0.214 0.201 0.818 1.804 0.177

*,p <005, **, p <001 ***,p <0.001. B, #AJE; C, HHJE; S, JemRE IR . MR8 AP0FN 2 5 Rl R RUR M 22 5 SRR R 3R 20 A A IR Dk

Hb 4 B AT R ) (2 57

B, Betula,; C, Carex; S, Sphagnum. Species factor was used to analyze difference between species and also its sources. Source factor was used to analyze the

difference between the averages of all the speciesin different sites.
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B RE R AR R EET R Co Ny MIFIAR EHRAAE B E % R (p < 0.08), NF/NG FREFORIE W AR R K
T E R AT HRE. C Ny BEBMMARRRARAEREZR (P <0.05). FEREL

Fig. 3 The effects of species and source on losses of litter dry mass (A), C (B), N (C), tota phenalics (D) and lignin (E)(mean +
SE, n = 5). Different capital letters indicate significant differences in the effects of different genera on dry mass, C, N, total pheno-
lics and lignin loss (p < 0.05). Different lowercase letters indicate significant differences in dry mass, C, N, total phenolics and

lignin losses between different speciesin a same genus and among all species from different sources (p < 0.05). See Fig. 1 for notes.
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Fig. 4 Effect of plant litter source on the losses of dry mass (A), C (B), N (C), total phenolics (D) and lignin (E) of Sphagnum ma-
gellanicum litters (mean + SE, n = 5). **, p <0.01; ***, p < 0.001.
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RS EWIIANS BE(p < 0.01) £ B IEHFRER,
YRR &S E(p <0.05). CIN (p <0.01). AJi
ZKIC (p < 0.05). EMHIN (p < 0.0D)FAFZE/N (p <
0.01) 2R FEMAKIRR; Ve bEJEEWFRIR T 73 fif
E5¥iEKlason AR TR Z & (p < 001). C/IN (p <
0.01) . KFZE/C (p < 0.0L)FIATZ/NLLEI(p < 0.01)
BEREZEFEMIKR. 3INELMKE, BEN. CINFI
ARBTERINGL, HARAEARER 5 5t &40 2R FAH 06

B AR, CIN (X)FINE B (X)) &%
i B2 H SR AR Y R A (Y = 258.354 — 3.088X; —
6.687X,, p < 0.05), -3 A i Fe 22 @AY TR AR T
JR R R A 70%. A B R (X)W it
W wE R IR AR iR (Y = 0.276X3 — 54.767, p =
0.36), AT B 1k AR 24%, 378 Ak
K, FRARHIIE BIN (X)) B Bk Ak 2 i
(Y = 11.921+8.439X,, p = 0.002), ] ffRETFi ik
KA T2%.
3 g
31 EMRESRINERLEN

VP2 R Sie I as 1 5 AA 0 i R ) 2R 22
F¥E. MoorefliBasiliko (2006)H £ H, Ve Hikl
VIBRAR 53 B A7 AEIE I (R SR R A5 4 R AR ) <HiE
Fr Y 7R 5 < Fr [A) R 35 e 7 B8 < I e <] P 1
Fr<EARM <R, ABEFURI, DAMEAR B AR
(IVEA I Fr 0 D22 B J AR R I o B o o 4%
RVJEL IR EE R 265 LA b, TR %0 R SR 4
¥J, 15 Dorreapaal 2 (2005) 45 B AH— 3. #%MH %%
ety FLIR)VE AR EE (1) 43 fif 26 Bt v T8 b,
Bt 85 (S, cuspidatum) PCHS (038 7% 85 1) 43 ik i
FR1.5(% (Johnson & Damman, 1991); i 7% ¥
(S. subsecundum)FVELHJE IR EE(S. flexosum)H1F35)

Ra PR T TR R SYIR LA AR5 B

I3 2R (23.8%) =1 T 55 €1 Y8 IR B RN 2 1 e Ik & (S.
capillifolium) {1V 1514 (16.8%)(Bragazza et al., 2007);
W e IR B (S, fallax) T 51 B2 40 2K (26.3%) H i
Fr b g i % (12.1%) 1% DA b (ZH%%, 2013). 44
1M, AHEF A I, RN 8 BRI R 5 R A8 4 1)
IRFRIEZERE R, FALYE IR EE RS YR R EE T
o HE A 2 LU i i 357 v R DA b, i L@ T
A B 19 R AL Y AR B R N 5 T R e B ) (T
IREERHIT, WeAh, VEAHMEAR & AN EL 5 1K) 73 i R
BHRERER, R 5EREMAFEESR, R
Mooref1Basiliko (2006)F Hi ) /i 45 2 &5 ¥4 AN i
FAF [l — L B AR Hh BRI A R HUAB R 1K -
32 EYMUERMEZRA S

FEADFRAR I B A2 AR R PR e 1
AW FERIN, L TRAR 53 i (1 DR 25 DR AR 28 B (A
ETIASIE, FRARAT UG Sy IN S LR S B B Ak T o i
PR R ZE S EE bR . MK BV YIIREY L
ZIRPE SRR R E AR H KR, BRI R
BRI, — P A YIRS R Y S Rk o R
BEMRERY). XA RS, RN R &5 E
WVERAR IR i B LE R A it (R e A, T
ARAKEWI 53 fif 75 T AT e B8 22 248 T iR B
FRIRIE . SR I U R R b w7 8 R B I MIEA CIN
T RETE, RIS, R B A A 45 o e R 1) ik 1k B
A 5 T HARYE R EEAEY) 1) T B RAE, AU CING
70, AR INIES%o, 43 A T AU T A 3F e e
5 FSK [ R Y Y ke B (1) 85 08 IR BF (43 B3
A% T%o, KKK), 7T T WAV JE 1 w]
RE AT W e 4 P2 DX ARG PP L ) — o S92 i 7, 41
PG R e R R EE R

K2 Ay 2 TR A R e o R ) R, i
W S AE YR AR S iR 2 U 58K & (Tahvanainen &

Table4 Correlation analysis between dry mass loss and initial chemical traitsin plant litters

5% 2% Correlation coefficient

c N pEvLs KFE#ZE  CIN H/C KRIFHIC ZHIN KRIFHEIN EZTE NG
Total phenolics  Lignin Total phenolic¥C  Lignin/lC  Total phenolicN  Lignin/N  Tota phenolics/Lignin
B -0.291 -0.301 0.370 0264  0.286 0.404 0.280 0.433 0.281 0.345
C 0400 0720 0.002 -0526" -0.787" -0.014 -0.518 -0.784" -0.740" 0.251
S 0.469 -0.493 -0.403 0544 0516 -0.403 0.543" 0472 0.523" -0.444
stk 0796 0531 0.801"  -0.793" -0.555 0.815" -0.840" 0.870" —0.655 0.793’

Tota

*,p<005**,p<001. B, #AKJ®E; C, EHJ&E;S, JerEf/HE.
*, p <0.05; **, p <0.01. B, Betula; C, Carex; S, Sphagnum.
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Haraguchi, 2013). X1, A<#f 7T H, PearsonAH < 73 4t
W, Ve IR ETRAR 3 A 5 AR DRI 8 X 7 Ak 2 4 Jo
SRR, P RES R IHW R, ¥
BKlasonA 5T 2 & B, Ye K 858 A iR A 4 fi
KR, XN G R R BRI B AL 2 A B oy i
FHIEA RCUDIBR LTI, XA IR R2THR).
[FIRE, R 3 A TG B M AR M, AR I
SIBN (Bragazza et al., 2007)8i A i /N (Moore et
al., 2005) W B AT B AR RN, B KILC, i
Wy SEINTERRER S i R IEAH GG R XM RT
IR S5 A AT RE R AT TR FH 2 Fh ARV AR R
R H P R B A S ZIRE, AR
PR YRR o] ReAE Sy A % B AR AE 22 5,
FLER AT RE S IR S A T AL B PRI 3 B0 (Tah-
vanainen & Haraguchi 2013; Medvedeff et al., 2015),
— BT MEURCE T IREKE— B R, X Fh
JR AT 22 53 AT B2 R AR U8 AT S 00 4 fide, T Ve o B
(1 KlasonA i 25 JE A% 5 IR &R, BRIt AT g
FALE X NP Nty 1Dy S SE RN
33 IR RERRIRHI N

AHFE AR IN, AT BN R A R 22
iy BER YT FRAR S TGS A Ik R R b [
—WIMHCECRE, Sk B R TR I HR AL IR B 1 23
K TR B VAR, 3 1T 156 BH A0 22 e Al RS e
PRI RER FERRFEAS SR o AT T, [l —HFh i ks
35N — 5 T SRR A, M A A 3 ) 22 S E R
BRARI 0T, e 4 B 1 X R P A AT AT AR A i
X R R Ry i SR, [FIRE, ZRJE N, RIE
T v £ PR SR M X )R R ORI AT A%
FOAR A B R TR ER R R IREZ,
771D J5R IR AT B A R A B A4 43 g 1R X3P %5 (home
field advantage), Rl J& 70 fif & 1) i OME 5 B
BRABRATAEAE H R U5 Hh 22 B0 o 55 PR 43 i T 2R (Ayres
et al., 2009). X — rAEERHTHIVE R AR IR AT 7T
TS 3] THESE, TR U R #E3E A2 B SIS AR HON AR
PP A 5 b R I ) ) SRR 4 (Palozzik &
Lindo, 2017).
34 SIETHSHRER

TELE R b, A5 R& LAY o i Dy B 2Ll o)
T8 FR R e My, 7EJbF3k, MIEEGT 2]k
Oy R AL CEA R TS N NPT L
(1) B 7Y i 28 A5 K 4 (Carvalhais et al., 2014). ¢
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R RBUEIWIR AT IR T R E 4R . R4
FERREE b, BELEEERI, TR il v] LT B
A (H6IESE, 2004; Breeuwer et al., 2008). #AT,
LR SNEATE(BU er al., 2011a; Wang et al.,
2015). NYiF4%%(Bragazza et al., 2006; Bubier et al.,
2007; W3845%, 2013)— @A R [l ke . 1B
T FUE FREIERE, & R 2 b5 e R Hh 4
EHEYUVNERE R ARSI AR
W MERTE . R E AR R S 4E S Y 0 iR
TR TV IR BB A, 2 WV 70 iy rhbss AR B A A
VI BRI IS A fl ek, wTREAFI T BRA 2.
UL RA R B SR R BT R R SR AR R
XTHEPIERAR > R sE By, 7T DUE H, 40 AR
IR X AR AR 2 A AT S T T R A 59 SR R
R T 5 M LA ) AR AN T A (o 7 e R ), R
KK BE o FE D RAR I 53 A, B ARUE e b P Bk SR AR )
BE. MR, HRTERA15CT ARV IR Mo 1 R A4 43 i 77
TN, A 5 T B — R B TR A 4y fiff S0 T
AT b, e Hh AR AR AR o IR AR A A
AR ARTE VR 5 26 1 AT I, HEP 2 FE 1 (Gogo et
al., 2016; Palozzi & Lindo, 2017). 4% (Coq et al.,
2010) & X T 5k A4 o fif 35 R e e AR S, TR Ot o) AR
YEF DA Stk SRAR AT RRAR B 2%, A BB B AN e 1

g LTIk, ok E M 10 EY R S — 1
SRE, A BV AR R (TR ER R ER) Z=
FER. fER—REFMET, kB AR R
YIBRAR R e AT R Bk B2 R, HIREREY(F
L8 B 6 ) D) A7 W S5 i H SR 5 Rk N, e 4 L X
(IR AR AR o RN o T 205 A 2 A 1D R 36 R AL A
HBEMI AR, FRAR ) 4h B N A 1R 5 AN ] 2B 3% 7Y
() [ BRAR T i B0 2R % 22 R B B4R AR . MEKE
T IR A SR P S 3R R o R TG 0%, T 22 5 R A
VIWIEEN & = ANCINE FR AR5 i Ve ok 85 SR A 01 4
Klason A Jii 2 & & ALEA /N 5 5% 44 2 i 2 5 1F
KRR R ARG, KIS GEAZRE T e ok
A e 2 B VR R MR AR A R, SRR )
TRA Y i, 33 T 5 10 908 % ALY 3V ) e

st ROt AL K FHRKIARL T B9
A3,

SE 3k

Aerts R (1997). Climate, leaf litter chemistry and leaf litter

©U 00000 Chinese Journal of Plant Ecology



IR RS MRS AW R PR X R R A RO R 721

decomposition in terrestrial ecosystems: A triangular rela-
tionship. Oikos, 79, 439-449.

Ayres E, Steltzer H, Simmons BL, Simpson RT, Steinweg JM,
Wallenstein MD, Méllor N, Parton WJ, Moore JC, Wall
DH (2009). Home-field advantage accelerates leaf litter
decomposition in forests. Soil Biology & Biochemistry, 41,
606-610.

Ba GR, Wang SZ, Gao J, Yu JL (2004). Liquid-heat conditions
and microbic decomposition on the forming of turf depos-
its. Journal of Shanghai Normal University (Natural Sci-
ences), 33(3), 91-97. [FJGiE, FRE, ®mg, T4%
(2004). HENEA . TR T UK B S A
Yo fAH R I, BTG R 224k (B R B IR), 33(3),
91-97.]

Berg B, Berg MP, Bottner P, Box E, Breymeyer A, Anta RCD,
Couteaux M, Escudero A, Gallardo A, Kratz WR, Madeira
M, Médkonen E, McClaugherty CA, Meentemeyer V,
Mufioz F, Piussi P, Remacle JA, Santo AVD (1993). Litter
mass loss rates in pine forest of Europe and Eastern United
States: Some relationships with climate and litter quality.
Biogeochemistry, 20(3), 127—159.

Bragazza L, Freeman C, Jones T, Rydin H, Limpens J, Fenner
N, Ellis T, Gerdol R, Hajek M, H§ek T, lacumin P, Kut-
nar L, Tahvanainen T, Toberman H (2006). Atmospheric
nitrogen deposition promotes carbon loss from peat bogs.
Proceedings of the National Academy of Sciences of the
United States of America, 103, 19386—19389.

Bragazza L, Siffi C, lacumin P, Gerdol R (2007). Mass loss and
nutrient release during litter decay in peatland: The role of
microbia adaptability to litter chemistry. Soil Biology &
Biochemistry, 39, 257-267.

Breeuwer A, Heijmans M, Robroek BJM, Limpens J, Berendse
F (2008). The effect of increased temperature and nitrogen
deposition on decomposition in bogs. Oikos, 117, 1258—
1268.

Bubier JL, Moore TR, Bledzki LA (2007). Effects of nutrient
addition on vegetation and carbon cycling in an ombro-
trophic bog. Global Change Biology, 13, 1168-1186.

Bu ZJ, Joosten H, Li HK, Zhao GL, Zheng XX, Ma JZ, Zeng J
(20114). The response of peatlands to climate warming: A
review. Acta Ecologica Sinica, 31, 157-162.

Bu ZJ, Rydin H, Chen X (2011b). Direct and interac-
tion-mediated effects of environmental changes on peat-
land bryophytes. Oecologia, 166, 555-563.

Carvahais N, Forkel M, Khomik M, Bellarby J, Jung M,
Migliavacca M, Mu M, Saatchi S, Santoro M, Thurner M,
Weber U, Ahrens B, Beer C, Cescatti A, Randerson JT,
Reichstein M (2014). Global covariation of carbon turn-
over times with climate in terrestrial ecosystems. Nature,
514, 213-217.

Chen YH, Han WX, Tang LY, Tang ZY, Fang JY (2013). Leaf
nitrogen and phosphorus concentrations of woody plants

differ in responses to climate, soil and plant growth form.
Ecography, 36, 178-184.

Coq S, Weigel J, Butenschoen O, Bonal D, Hattenschwiler S
(2011). Litter composition rather than plant presence af-
fects decomposition of tropica litter mixtures. Plant and
Soil, 343, 273-286.

Dorrepaal E, Cornelissen JHC, Aerts R, Wallén B, van Logtes-
tijn RSP (2005). Are growth forms consistent predictors of
leaf litter quality and decomposability across peatlands
along alatitudinal gradient? Journal of Ecology, 93, 817—
828.

Dyer ML, Meentemeyer V, Berg B (1990). Apparent controls
of mass loss rate of leaf litter on aregional scale. Scandi-
navian Journal of Forest Research, 5, 311-323.

Gogo S, Laggoun-Défarge F, Merzouki F, Mounier S,
Guirimand-Dufour A, Jozja N, Huguet A, Delarue F,
Défarge C (2016). In situ and laboratory non-additive litter
mixture effect on C dynamics of Sphagnum rubellum and
Molinia caerulea litters. Journal of Soils & Sediments, 16,
13-27.

Hobbie SE (2008). Nitrogen effects on decomposition: A
five-year experiment in eight temperate sites. Ecology, 89,
2633-2644.

Irons Il JG, Oswood MW, Stout RJ, Pringle CM (1994). Lati-
tudinal patternsin leaf litter breakdown: |s temperature re-
aly important? Freshwater Biology, 32, 401-411.

Johnson LC, Damman AWH (1993). Decay and its regulation
in Sphagnum peatlands. Advances in Bryology, 5,
249-296.

Johnson LC, Damman AWH (1991). Species-controlled
Sphagnum decay on a South Swedish raised bog. Oikos,
61, 234-242.

Korner C (1989). The nutritional status of plants from high
dtitudes. Oecologia, 81, 379-391.

Li W, Bu ZJ, Zhang BJ, Long C, Tang RJ, Cui QW (2013).
Decomposition of Sphagnum litter in 4 peatlands of the
Changbal Mountains along an atitudinal gradient. Journal
of Mountain Science, 31, 442-447. [, MIKE, ki
¥, NN, JEEGL, BT (2013). KA WA FEMERIE
BRI BERAR I . 115241, 31, 442447 ]

Medvedeff CA, Bridgham SD, Pfeifer-Meister L, Keller K
(2015). Can Sphagnum leachate chemistry explain differ-
ences in anaerobic decomposition in peatlands? Soil Biol-
ogy & Biochemistry, 86, 34—41.

Melillo IM, Aber JD, Muratore JF (1982). Nitrogen and lignin
control of hardwood leaf litter decomposition dynamics.
Ecology, 63, 621-626.

Moore TR, Basiliko N (2006). Decomposition in boreal peat-
lands. In: Wieder RK, Vitt DH eds. Boreal Peatland Eco-
systems. Springer-Verlag, Berlin.

Moore TR, Trofymow JA, Siltanen M, Prescott C, Group CW
(2005). Patterns of decomposition and carbon, nitrogen,

DOI: 10.17521/cjpe.2018.0029

©U 00000 Chinese Journal of Plant Ecology



722 WEYHEZAR Chinese Journal of Plant Ecology 2018, 42 (7): 713-722

and phosphorus dynamic. Canadian Journal of Forest Re-
search, 35, 133-142.

Miller T, Magid J, Jensen LS, Nielsen NE (2003). Decomposi-
tion of plant residues of different quality in soil—DAISY
model calibration and simulation based on experimental
data. Ecological Modelling, 166, 3-18.

Ouyang LM, Wang C, Wang WQ, Tong C (2013). Carbon,
nitrogen and phosphorus stoichiometric characteristics
during the decomposition of Spartina alterniflora and Cy-
perus malaccensis Var. brevifolius litters. Acta Ecologica
Sinica, 33, 389-394. [FXPHAKME, T4, T4, &)
(2013). .48 KB 55 R it V1 2 Al 7 2 b A i U
AT R AERE. RS AAR, 33, 389-394]

Palozzi JE, Lindo Z (2017). Pure and mixed litters of Sphag-
num and Carex exhibit a home-field advantage in Bored
peatlands. Soil Biology & Biochemistry, 115, 161-168.

Rydin H, Jeglum JK (2013). The Biology of Peatlands. Oxford
University Press, Oxford.

Singleton VL, Orthofer R, Lamuela-Raventés RM (1999).
Analysis of total phenols and other oxidation substrates
and antioxidants by means of folin-ciocalteu reagent.
Methods in Enzymology, 299, 152-178.

Strakova P, Anttila J, Spetz P, Kitunen V, Tapanila T, Laiho R
(2010). Litter quality and its response to water level
drawdown in boreal peatlands at plant species and com-
munity level. Plant and Soil, 335, 501-520.

Stubbs TL, Kennedy AC, Reisenauer PE, Burns JW (2009).
Chemical composition of residue from cerea crops and
cultivars in dryland ecosystems. Agronomy Journal, 101,
538-545.

Tahvanainen T, Haraguchi A (2013). Effect of pH on phenol
oxidase activity on decaying Sphagnum mosses. European
Journal of Soil Biology, 54, 41-47.

Wang HJ, Richardson CJ, Ho MC (2015). Dual controls on

carbon loss during drought in peatlands. Nature Climate
Change, 5, 584-587.

Wang H, Yan PF, Zhan PF, Zhang XN, Liu ZY, Guo YJ, Xiao
DR (2018). The relative contributions of litter quality,
simulated rising temperature, and habitat to litter decom-
position. Chinese Journal of Applied Ecology, 29,
A74-482. [EAT, EIMGK, MG K, FKbeT, XRIE, 76
K, HIER (2018). EEVIEMSTR . BUUHIE MR
BERTRVE o3 il AR DR, R AES AR, 29, 474
482]

Wang J, Huang JH (2001). Comparison of major nutrient re-
lease patterns in leaf litter decomposition in warm temper-
ate zone of China Acta Phytoecologica Sinica, 25,
375-380. [FHE, B (2001). BEIGEATHh X 3 T Ff
R YR S e R R R B T OB L. iR
244k, 25, 375-380.]

Zeng J, Bu ZJ, Wang M, Ma JZ, Zhao HY, Li HK, Wang SZ
(2013). Effects of nitrogen deposition on peatland: A re-
view. Chinese Journal of Ecology, 32, 473-481. [¥ 5%, b
oA, Fhh, Sk, B, il £IHE (2013).
R RS Jg e M5 B B T . AR RE, 32
473-481.]

Zhang JE (2007). Commonly Used Experimental Research
Methods and Techniques in Ecology. Chemical Industry
Press, Beijing. [ (2007). A% FSLIGF 58 7
ESEAR, 2Tl B R, JE5T]

Zhang LH, Zhang SJ, Ye GF, Shao HB, Lin GH, Brestic M
(2013). Changes of tannin and nutrients during decompo-
sition of branchlets of Casuarina equisetifolia plantation in
subtropical coastal areas of China. Plant Soil & Environ-
ment, 59, 74—79.

g IR g & 8

www.plant-ecology.com

©U 00000 Chinese Journal of Plant Ecology


Hp
打字机文本
扫码加入读者圈
听语音, 看问答




