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Abstract ; Litter decomposition plays an important role in the material cycle of forest ecosystems, and the variation of litter
diversity directly influences the degree and direction of mixed litter decomposition. This study conducted a one-year mixed
decomposition experiment on the leaf litters of seven tree species in subtropical forests, with a total of 624 litter
decomposition bags (39 treatmentsX4 recoveriesX4 replicates) , to investigate the effects of functional identity, functional

diversity, and species diversity of plant communities on the decomposition of the total mass and different carbon fractions of
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the mixed leaf litter. The results showed that the mixing effects of the leaf litter total mass and different carbon fractions
decomposition showed different nonadditive effects. Specifically, 72% of the combinations for the total mass decomposition
exhibited synergistic effects, all the combinations of the labile carbon fractions showed antagonistic effects, 56% of the
combinations of acid-hydrolyzable carbon fractions showed antagonistic effects, and 97% of the combinations of acid-
unhydrolyzable carbon fractions showed synergistic effects. The decomposition of total mass and carbon fractions of mixed
leaf litter was predominantly impacted by functional identity, not functional diversity or species diversity. The decomposition
of total mass was mainly influenced by the significant negative effect of stoichiometric ratio, while labile carbon fractions
were mainly influenced by the significant negative effect of physical properties and the significant positive effect of
stoichiometric ratio, and acid-unhydrolyzable carbon fractions were mainly influenced by the significant negative effect of
chemical properties. Therefore, distinguishing different carbon fractions of litter to analyze their diversity effects could

provide a reference for exploring the mechanism of diversity effects in the decomposition of total litter mass.

Key Words: mixed leaf litter; carbon fraction; nonadditive effect; functional diversity; litter trait
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Table 1 Species diversity and functional diversity indices of 32 mixed litter combinations

No. Litter combinations richness diversity No. Litter combinations richness diversity
M1 Qg+Cs 2 2.70 M17 LE+Qg+Qr+Pb 4 3.97
M2 Qg+Pb 2 2.93 M18 Pm+L{+Qg+Qr 4 4.93
M3 Ss+Cs 2 2.74 M19 Pm+Ss+Qg+Cs+Pb 5 4.38
M4 Qg+Qr 2 3.49 M20 Qr+Ss+Qg+Cs+Pb 5 3.94
M5 Lf+Ph 2 3.07 M21 Lf+Ss+Qg+Cs+Pb 5 4.09
M6 Lf+Qg 2 3.80 M22  Pm+L{+Qg+Qr+Cs 5 4.86
M7 Qg+Cs+Pb 3 3.37 M23 Pm+L{+Ss+Qg+Qr 5 4.79
M8 Ss+Qg+Cs 3 3.20 M24 Pm+Lf+Qg+Qr+Ph 5 4.66
M9 Ss+Qg+Pb 3 3.63 M25 Pm+1£+Ss+Qg+Qr+Cs 6 4.72
M10 Pm+Qg+Qr 3 4.75 M26 Pm+Lf+Ss+Qg+Qr+Pb 6 4.68
Ml11 Pm+L{+Qg 3 4.90 M27 Pm+Lf+Ss+Qg+Cs+Pb 6 4.61
MI2 L{+Qg+Qr 3 4.06 M28 Pm+Lf+Ss+Qr+Cs+Pb 6 4.69
M13 Ss+Qg+Cs+Pb 4 3.67 M29 Pm+L{+Qg+Qr+Cs+Pbh 6 4.67
M14 Pm+Qg+Cs+Pb 4 4.31 M30 Pm+Ss+Qg+Qr+Cs+Pb 6 4.50
MI15 Pm+Ss+Qg+Cs 4 4.29 M31 Lf+Ss+Qg+Qr+Cs+Ph 6 4.19
M16 Pm+L{+Qr+Pb 4 4.60 M32 Pm+Lf+Ss+Qg+Qr+Cs+Ph 7 4.64

Pm: A Pinus massoniana; 1f; AR Liquidambar formosana; Ss: AT Schima superba ; Qg: HX Quercus glauca; Qr. Jb B LT HE Quercus

rubra; Cs: V5Hh# Castanopsis sclerophylla; Pb: [EFf Phoebe bournei

1.3 JAvE o A AR A BRI T
W S AR PRI 2 R P AN AEE T AN TR 205 1 F AR OME , 03 ARAR IR FE R/ IN A 20 emx25 em

http ; //www.ecologica.cn



4 CFONE 46

LR 1 mm WJEIER, T 2020 4F 10 H—2021 4% 3 H #EVL P9 2K Dy 1l ARz ok SRR 25 004 7 Wi et
P&, AR AR P& I COE 2 N EAR KT, DA OR A 75 M2 S R AL 00 A 2 0 . JeRR IR 10 g T
PATE N A A SEA T ET  THER A T VR i S KR TR T, RS R RA G Th AR R
53 BRSO [ 8 5 (0 T I A G A b A il AR b R 6 ¢ T E R IT

£ 2021 4F 4 H 16 H B 624 453148 (39 DAEHEx4 R B4 IRE R ) A S R, B0 3
A5 NAE AR TS R — R 25 o0 A% 142 K IO J e 48 4 At [l Sy =8, T B v i 19 08+ 5%
AW AR A AR T 4328, B P AN R D ) 4 v i TR T BT R TR
1.4 P75 HRIAG PRI E

R TR S AN AR ARFT T X JEIELIHR R R A 7 A 7 i R 5 R R A R
MIRFR AL RE LM AR (SLA ) (R JEEEE (Th) (R BIPE (TN BThiss B2 (TS) FeifEREK I (W) A
Rk I3 (W) 6 DHBRHIR , J7E R 8 (C) VA(N) B (P) B (K) 4 (Cu) JBE(Mg) Aifi(Mn) Bk (Fe) .
BE(Zn) F5(Ca) ARBTEK (Lignin) (£F4EZK ( Cellulose) | 5 Bk 2H I3 | FRIE B 473 TRANIE B 43 15 DAL=
IR, C/N N/P .C/P Lignin/N Lignin/P 5 ™Mb,

Pl P TERRE 3 9 % P B T BRSBTS i R SRR R S e iR R G AT E i ) M
rhrvm B B AR ERK ) IR L h M R S T E WSS T L, R K T
Rl 24 h SR EEATENZEES TEOBES . WEPILE C R N &2 B TE 4P (FLASH
2000 CHNS/0) il 5E , #14f K ,Cu Mg Mn Fe . Zn  Ca SFICE & & R FIRIBOE L (AAS) I , J87%& 4 ik
P i AR DL LRI o U & M I A B 3 RN 47 448 28 3 el o M v v Tl e o

75 A [ Bl 2 73 A5 /K P4 o3 ORI PR VL o I 2SRRI 5T ) A LI R 20 40 (ff o 8 o
R HORIE BRI G ) TRIETELL 7 (CRAF R AL ) MR AN ML 73 OR L2 M4 & 57 S H o i
P o AT KIS G DL PR 2 53 2 SN Gy TSk 53 BRI 1M 4 53 38 SRR S R AL 53, IR ANV
5378 SUHIRANEEIRAL 53 o TTE AN [R) Atk 21 % SR FH 3B ARL B 20 23 92 6 A1 I 2, SR FH 28 B8 BRURT 7K 3 o 44
5, 3 A =S B R ZE IR K SR BT MLV 1 4 o oK S PR 2 53, B3R 729 R 0 B 5 M 2 0, TRl A ok
BENRAE A
1.5 HdEabs

7% i S B P 2 e R A

R=(1-M,/M,)x100 (0
SR 2RI ¢ A TR TR BT 2 (% ) M, 2 B ¢ SN R 1 B0 0k () < M, S VR
HRRHETE () .
R NI R e P S 1 g R
R.=(1-M,C,/M,C,)x100 (2)

. RG] ¢ (453 5 JR 75 AR IR 73 B 8 (%) 5 C, R 2k BF ] ¢ 920 i O 9 AN TR B2 43
(%) ; CoNTTE M AR FERRA PR &5 (%) .
AR B — B Fh o3 0 R S R B A A IR R A0k
Exp=R,Xn,+R,Xn,+---+ R, Xn, (3)
o Exp HIERRIUR A R AR § RN 80 28 5 n, S5 | AR TR & U8 9 1 LA
A N I M g SR T BU R 2K N ¥ 1 M 1755 7 B R 97 o /N W
ME = (Obe-Exp)/Expx100% (4)
. ME R TE R A RLN ; Obe R SLPRIVG R,
K H Excel 2016 1 SPSS 20.0 A% 458547401100, R HL 2 (one-way ANOVA) Fll Duncan i
10 T M Z & LA («=0.05) . f#i/H] R4.5.1 1Y FD AT EIIRE S REMESR S, N T AR S HIETH £

http ; //www.ecologica.cn



8 4 JEE A I BRARIR 5 JR Y W 20 i S IRV DI REAEE I RESHENE R Bl AR 9 5 R 5

FEVE 5 R P i SBT i/ N [V 45353k Z TR DG 2, A ARV BT 240 {E ( CWM) SR HHARTR 45 U 7 I 1000 4 7
ARFFAE SRS XHE A T T Y 26 DRILRPRIRFFAESEST T F 5531 (PCA) |, LA 26 D4R PR 32 ok 3R
MR AT D ReREE . I Pearson FHOCHE TR G V% I 20 i 5 DI REFEME | DI REZ REPE RN Rl 2 HE 1
MM R T Pearson AHOCHE ST HTIR A U8 75 143 5 8 5 00 G PR R A AH DG E R . T R4.5.1 1 plspm
AL i B /N e S L) 5 FRARLAN ( PLS-SEM) |, 43 M5 R A5 TR V& 9 40 it 1 g PR 25 LR Orgin 2016 il &

2 HBRESH

2.1 IR VRIEN R R SR A RN

1 2 R 3 AIAT, R [R5 08 7% I e AR A 43 P A B0 O R R B 8 R 25 5 TR A TR I ) o 2
PN 34.2%—49.0% ,FHME N 41.1%, Ho | G i wd] 43 o3 Fe b, B0 R AE 27.0%—64.6% , Y {E A
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Table 2 The losses of litter total mass and different carbon fractions of litter mixtures

SRR %?ﬁﬁﬁé’ﬁﬁ ﬁﬁ?ﬁﬁ@%é’ﬁﬁ ﬁ§4<7§ﬁi/%2ﬁ%
i Total mass/% Lablle‘ carbon A(‘,Id—hydrnl.yzahle A(:ld—unhydl'?lyzahle
o fraction/ % carbon fraction/% carbon fraction/%
' P FRiE P btk T btk T bt

Mean SE Mean SE Mean SE Mean SE
M1 42.89 0.99 54.83 0.78 51.20 0.84 22.78 1.34
M2 36.54 1.78 44.09 1.57 40.00 1.68 29.08 1.99
M3 43.42 0.22 47.12 0.21 49.75 0.20 30.71 0.27
M4 44.96 2.35 53.00 2.01 48.62 2.19 36.98 2.69
M5 34.38 2.75 64.57 1.49 37.66 2.62 10.75 3.74
M6 43.25 2.50 61.79 1.68 39.69 2.66 34.18 2.90
M7 35.08 2.63 47.42 2.13 36.21 2.58 26.67 2.97
M8 48.96 1.79 62.75 1.31 53.22 1.64 34.60 2.29
M9 38.42 1.18 52.19 0.91 40.32 1.14 29.17 1.35
MI10 43.42 4.92 50.84 4.28 48.81 4.45 33.87 5.75
MI1 43.04 2.31 59.48 1.64 52.16 1.94 22.96 3.12
MI12 48.04 1.91 57.82 1.55 56.92 1.58 32.27 2.49
M13 36.08 2.75 46.62 2.30 44.38 2.39 19.18 3.48
M14 39.63 1.40 52.22 1.11 48.57 1.19 21.55 1.82
MI15 42.96 2.39 32.68 2.82 51.58 2.03 37.99 2.60
M16 37.58 2.55 46.34 2.19 44.35 2.28 25.46 3.05
M17 39.78 2.26 53.03 1.76 47.84 1.95 23.45 2.87
MI18 42.21 0.51 55.12 0.39 51.50 0.42 24.67 0.66
MI19 39.50 1.63 44.69 1.49 49.37 1.37 24.41 2.04
M20 41.46 2.23 48.16 1.97 50.24 1.89 26.54 2.79
M21 42.92 2.87 47.24 2.65 50.51 2.49 30.61 3.49
M22 39.00 1.37 45.34 1.22 49.14 1.14 22.74 1.73
M23 46.50 2.52 48.74 2.41 50.94 2.31 40.30 2.81
M24 39.13 1.29 51.37 1.03 46.96 1.12 23.87 1.61
M25 44.50 0.94 47.70 0.89 48.78 0.87 37.30 1.06
M26 38.33 2.65 42.19 2.48 46.29 2.31 27.48 3.11
M27 42.38 1.18 44.94 1.13 50.38 1.02 31.21 1.41
M28 42.44 1.21 49.69 1.06 46.90 1.12 32.70 1.42
M29 43.83 2.66 48.00 3.50 51.27 2.31 34.34 3.11
M30 34.17 1.90 26.99 2.11 41.27 1.70 29.36 2.04
M31 38.67 1.29 52.40 1.00 46.05 1.13 21.35 1.65
M32 40.04 1.77 53.02 1.39 45.73 1.60 25.60 2.20
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Table 3 Variance analysis of the decomposition losses of the total mass and different carbon fractions of mixed leaf litter

Doy = -5 A B ¥iJ5 P p
Decomposition type SS df MS
EVin s 0.165 31 0.005 3.039 0.000
Total mass 0.156 89 0.002

0.322 120
G R 5y 0.717 31 0.023 16.399 0.000
Labile carbon fraction 0.127 90 0.001

0.844 121
TRV iR 2H 4 0.281 31 0.009 6.327 0.000
Acid-hydrolyzable carbon fraction 0.128 89 0.001

0.409 120
FRAS B 5 0.477 31 0.015 6.049 0.000
Acid-unhydrolyzable carbon fraction 0.226 89 0.003

0.703 120
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Fig.1 The mixing effects of litter total mass and different carbon fractions of litter mixtures
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Fig.2 The relative mixing effects of litter total mass and different carbon fractions of different species number combinations
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Fig.4 Correlation plots between the decomposition losses of mixed leaf litter with functional identity, functional diversity, and

species diversity
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