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The dynamics of soil fauna community during litter decomposition at different
phenological stages in the subtropical evergreen broad-leaved forests in

Sichuan basin

WANG Wenjun, YANG Wanqin, TAN Bo, LIU Ruilong, WU Fuzhong "
Key Laboratory of Ecological Forestry Engineering, Institute of Ecology & Forestry, Sichuan Agricultural University, Chengdu 611130, China

Abstract; Litter decomposition is one of the essential processes in terrestrial forest ecosystems, which could contribute to
material turnover and plant productivity. Although primary decomposition of litter is ultimately the result of the catabolic
activities of soil microbes, soil faunas have been well known that they can accelerate the rates of litter decomposition and
nutrient cycling in forest ecosystems. Soil faunas have body sizes large enough to disrupt physical structure of litter directly
by fragmenting and comminuting of litter, and promote litter decomposition indirectly by altering litter surface and regulating
microbial activities. However, both litter quality and microclimate play important roles of soil fauna communities during
litter decomposition. The annual critical phenological stages in plant growth do not only represent the change of climate
environment, but also indicate the nutrients needs in plant growing. Therefore, in order to understand the relationships
between litter decomposition and plant growth, the structure dynamics of soil fauna community were studied at plant
phenological stages, including leave falling stage, leave budding stage, leal expanding stage, leave maturing stage, leave
graving period and leave senescing stage according to local plant phenology from November 2011 to October 2012. Four

kinds of foliar litter were sampled as Pinus massoniana and Cryptomeria fortune from their plantations, and Cinnamomum
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camphora and Quercus acutissima from their secondary ecosystems in subtropical regions of Sichuan basin in southwestern
China, respectively. Litterbags with different mesh sizes (0.04 mm and 3 mm) were used to exclude soil fauna during litter
decomposition. We captured a total of 8047 soil fauna individuals in all litterbags, which belonged to 22 orders and 73
families. Soil fauna individuals showed: C. fortunei (2341) > C. camphora (2105) > P. massoniana (2046) >
Q. acutissima (1555). Soil fauna community structure was significantly varied with different litter substrate at different key
stages as litter decomposition proceeding, indicating liter quality could have close relationships to soil fauna during litter
decomposition. The leave falling stage, leave budding stage and leal expanding stage, predatory soil fauna dominated soil
fauna community during P. massoniana litter decomposition, and fungivore dominated the other stages. Fungivore also
dominated soil fauna community at leave falling stage and leave senescing stage during C. camphora decomposition, but
predatory dominated the other stages. In contrast, soil fauna community during C. fortunei litter decomposition was
dominated by fungivore at all investigated stages. Although fungivore dominated soil fauna community at early three stages
during Q. acutissima litter decomposition, phytophagy dominated the later stages. Correlation analysis showed that the
individual density of soil fauna was significantly related to Nitrogen and Phosphorus content in leave falling stage and leave
budding stage, but which closely related to lignin content at leave senescing stage. Moreover, the contribution of soil fauna
to litter decomposition showed a significantly relationships with the individual density of soil fauna at leave falling stage,
which significantly related to the group density and the soil faunal functional group at other critical stages during litter

decomposition.

Key Words: soil fauna community structure; functional group; evergreen broad-leaved forest; phenological period;

litter decomposition
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PEFRIEFE , LATE S 3 A 1 T AR A K B DX AT 24 ) I AT R 2 A8 PR A — i I B R
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TEIRCU | 73 1 i 2 R A 4 B R ZRAREETS , T B A ( Pinus massoniana ) N LM AIE A ( Cinnamomum camphora ) A=A
F0u)i 4 B R 4 (104°32'—104°34" F,28°34—28°36" N, ik 412—567 m) , HiAb VT 1y A0 )1 i e 2% |, J8 op S0 34 1
T 2 A AP 2 R 1811 °C el (7 ) 36.8 °CL {1 1) 7.8 C AFRIFERT AL 1021 mm, AR WA g R B4
F (Rubus pirifolius) MR ( Quercus serrate) JHTE( C. longepaniculatum) BFHi ( Mallotus japonicas) AT ( Myrsine africana) ZKJE3%
( Viburnum setigerum) JETEEF4E ] ( Melastoma normale ) 55 ; B A Rk ( Miscanthus sinensis) 4= 5 Wk ( Parathelypteris glanduligera) .
2 ( Miscanthus sinensis) 1= 3 ( Dicranopteris dichotoma) %W J0) FE L ( Setaria plicata) IRATW: ( Lophatherum gracile) 55, T30 %
BIERDA LWL + 2R 40—60 cm,pH {H 4.320.4, BA PLK (16.3£1.5) g/kg, &% (0.7+0.1) g/kg, &5 (2.0£0.3)
g/'kgo
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BIAZ ( Cryptomeria fortunei ) N THHRAR ( Quercus acutissima ) WAL T AR )55 )1 PG b 1 3t 4 75 38 1 #R VL HE R A 1
(103°34'—103°36' E,31°01'—31°01" N, ¥4k 896—1320 m) , W S A AF VAR 15.2 °C =R (7 H)31.6 C i
AR (1 ) -1.4 °C AERE K 1243 mm, WK UE AR 32545 YGIE I ( Pittosporum glabratum) . 5I4%F ( Lespedeza bicolor) %t ¥l
BHF (Rubus pungens Camb) MF LM ( Zanthoxylumsimulans ) F1-F K57 ( Mahonia fortune) , HAS EE N ATHR (Iris japonica) |
BRYNER ( Preridium aguilinum) 3% ( Ophiopogon japonicas) V¥ ( Cyperus rotundus) F1 T3 ( Dranceopteis dichotome) %5, +3E R K&
BAEVS A L + )2 R — Ml 70—100 em, pH 15 4.9£0.3 , A HLRR (19.8+1.2) g/kg, &% (1.4£0.2) g/kg, &=Wi(0.920.1)
g'kgo
1.2 R E AR AL P

LTI S 7E DU AR TE P9 251 — MR A, T 2011 4F 10 F V8% 40 e Ve J 4 450 1 o 48 4 LA e A o
FAS AR MRS FURRAR I J& i, 47 [0 S0 2 7E QAR SR NI, BT P 9 43 3R AR ZALAR A 0.04 mm (FEASHERR £
) R 3 mm (FEA S VBT HHESh I A ) U L2 2 0.04 mm FLAR, K/ 20 emx20 em fYEF TR B I A4S
AR AR RN 10 g0 230153 BUR R R R 75 4045 29 50 ¢ FI T [0 00 E P 00 ih T 5 R FR s R &&=

®1 AEKRSEZEDNREE

Table 1 Initial quality of litters in different investigated forests

s A figi Witz BRER
Forest type P. massoniana C. camphora C. fortunei Q. acutissima
% Carbon /( g/kg) 496.99a+ 14.64 461.22b+17.70 480.73ab+20.34 490.49a+24.13
A Nitrogen /(g/kg) 12.18a+0.37 11.03b+0.56 10.66b+0.48 13.23¢+0.70
% Phosphorus / (g/kg) 0.87a+0.06 0.66b+0.05 0.85a+0.07 0.92a+0.05
KFEZ Lignin /% 24.80a+0.72 27.02b+0.55 19.58¢+0.60 24.05d+0.09
F4EZ Cellulose /% 16.78a+0.57 16.92a+0.49 19.32b+0.31 14.90¢+0.61
T/ % Carbon/Nitrogen 40.80a:+0.46 41.86a£1.19 45.10b+0.39 37.07¢+0.66
/W Carbon/Phosphorus 576.09a+29.12 703.68b+28.99 567.52a+22.06 536.26¢+9.64
/W Nitrogen/Phosphorus 14.12a+0.66 16.81b+0.61 12.58¢+0.44 14.47a+0.33
KT/ %A Lignin/Nitrogen 20.37a+0.27 24.54b+0.97 18.38¢+0.37 18.21¢+0.92
ARIRE/FYEE Lignin/ Cellulose 1.48a+0.01 1.60b+0.03 1.01¢+0.01 1.62b+0.05

AT AR R FREF R 22 5 8.3 (P<0.05)

2011 4F 11 H 13 H JA75 Bk 22 w5 03] | 73 BITEA FL YRl bR b 22 O 45 11 VR 95 A8 | N RE P42 A A 0.04 mm 1 3
mm LA PT84 30 4%, R AS KON 5 HA2 x4 MRORIx6 YRBUREX2 FL7% = 240 N JHVEIAS . 5 7% BIFE 4% X Ik 9 e 440
SR A5 IR 1 SR W 2 CIRLE L1 e s | OB . R TR T Y S 0 A A K R A M B G 2R AR AT IZ IX R P %
W AE A IR T 2011 4F 12 A 27 HECGKIEN,2012 4E 3 A 7 H#lishi,2012 4F 4 A 27 HJEM],2012 4E 6 A 16
H b b, 2012 4 8 H 25 H S ,2012 4F 10 H 30 H M R EA[FF IR FLAR 40 A4S 45 5 4% TR R4S 0
A ISP IR B S PR AT SRR AGE S IR AR IR AT, TR AT (7152505, ) Tullgren 2 (4 mm) 43
B A /N 3 T B, B RIS 48 b, SRR A R B A AR ) mAMBR B AR T BRI 0 2 S RO E R3S R R
Sy (R RAG ) U AT Y (BKE) o DNAE AN B RS WS AR TS M RS I S S M R R T T R M SR AM T &
i, YR bR HE B TR AMIMBRGE I A2 5 2 Z0R F B Ao L I AE I E ; 2Bk ARSI L (R IE s KRBT R A 4E R
KR Van Soest HPEBEIRET 4k (NDF) K RPEBEIR LT 4E (ADF) J5 005 2, 2011 4E 11 A®IE] 2012 4F 10 A KEEHLZS S
TR AS AR AR AN P 1 R
1.3 IESEAT

(1) Shannon-Wiener #1541 H=-%PInP,
KNP =0/ N o0 AR RE, N B R%L

(2) Pielou ¥5) P45 %2 j=H/Ins
i, H 2/ Shannon-Wiener ZFEPEFE S, s ZEBEEL

(3) Simpson fH#EEFEHL > C=X(n/N)?
o, n AR AL, N S S REL

(4) Margalef 725 B 12+%) E=(S-1)/InN

S, S ZERERL, VO TR A B
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Fig.1 Dynamic changes of air temperature in the sampling sites during the sampling date

(5) Jaccard M MEFEHL > g=c/(a+b=c)

KA, a b T BIAHETE A FIEEE B RUZRBEEL, o HWIBEIE MO0 2888

M 0<¢<0.25 I B AARRL; 24 0.25<¢<0.50 I, PR 2 0.50<¢<0.75 I, &AL ; 25 0.75 << 1.00 i, H AR,

(6) HHESYI A BRTE YK ER TTERR (P, )

L=(M_-M,)/M,x100%

Cp.=Ly-L,

P, =C,./L,x100%
K, LN E LR NIRTE D a5 R ER M ARG T e M, T — RIS sk B MO Ik sk &, C L, L1
SITE PRSI R EZ L, o MR R AL T A8 IR TE Dy i e 5% G TR 28 L, SR W /INFL AR I8 9 W 4% V9 R % 0 1) 246 % 26

MRIE IR IR E IR 0 E o R RIS 2 R S %, BV R K THiZR A2 1Y 10.0% DL -3 ML 3858, 5
1. 0%—10.0% % 0 WAHE, AL 1.0% & NWFA I

BS54 % SPSS 20.0 1 Excel 585, #5434 (Pearson ) Al /N i 3 22 5 5 (LSD) 4347 T3 sh ) & 8 hn Z 8] 1Y
225 SRR B R STERR SRR W R 2 R AR R
2 RS
2.1 TSRS R REZE T

4 MRTEY AR 3 8047 1 RlskIE T 22 H 73 BH(HtER 1), Hidb W2 (2341 R) >4 (2105 R) > 2
P (2046 H) >IRER (1555 K)o MY AR BCRIE 9 BT SRR 300, 5 BE A R 95 0 4% i 22 DU B B3l oK 38 R il
B R Ry T LR IR AR R e AR R I DL B M B S YR AN ST R Sy FR O B A O
TEW A3 A7 3 T IR R 55 I 0T R I T 300 L T P 25 R Ol T B A, B 201K B S A | FLAh A i 2 DA B
M R A T SO SASIETE  AZ JR TR o it A 5 B I 88 DA B M 3 sl A S R O S R A MATR I TR 4 i 2o
FRAERT 3 A DATA B 0 S R AR TR S TS I B R R DA R OB en  SDA
A PE R E AR (MR 2,8 2)

2.2 HHESYE RIS R Sh A AL

I 3 AT LI Y, T RAR RO A AR R V5 1) o s 2 v ) L S B A A% B RN 2GS % R I — B AR ke 3 357 Tl i
Bl d5e/IMEL, A A B0 22 SRR X/ IN . MRS FIURRASR IR ¥ 10 i i o v - 030 P VA 4 53 3t ELA AR AR R A 3 (LRI AZ VR 5
Wy ) L SR Bl A PR B L TR I W T RRAR , PR R VR ) A3 At e b L S Bl i R AL RSB IR, FLAS 1 B
Wiz R,

MIE 4 AT Y AR PEAR 2L 3 5 BEERR A B RS BE AN R s i W i 22 S AN A B8 £ B R A0 T Ry A A
IR o R b SR I R I AR . Geit oA 45 SRR W, 45 2 FEHEHE B AN [ ) e 100 2 S 3R i 3 SRl PR s Tl 22
FEPEFE AL S5 B4 B R A R AR 3 B & RS B AN [R) JA 3 Tl SR 3 Wl 35 25 7 (P<0.05)

AT R (3£ 2) R T AN RIS W o i Bt b (0 S 3h W e i BB RO 3 30 T S R A S AR 01 T
FEBT S AR - HHHICAS AR RIS, AR Bl Y AE LB WA R T 3 e B b S [R) DG ER S S AR B 25 5 2808 P SR AR Bl P SRR
FEL,
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Fig.2 Dynamics of soil fauna functional groups ( predators, phytophaga, fungivore and saprozoic) during litter decomposition at different

phenological stages in four kinds of typical forest community in the subtropical evergreen broad-leaved forest in Sichuan basin
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Fig.3 Individual and taxa relative density of soil fauna in litterbags during litter decomposition at different phenological stages in four

kinds of typical forest community in the subtropical evergreen broad-leaved forest in Sichuan basin ( mean+SE, n=5)
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Fig.4 Dynamics of diversity index of soil fauna community during litter decomposition at different phenological stages in four kinds of

typical forest community in the subtropical evergreen broad-leaved forest in Sichuan basin

R2 BWELTEIHMEEEMNEER

Table 2 Similarity index of soil animal community in each forest type

R KA ] Sampling time
Litter species 2011-12-27 2012-03-07 2012-04-27 2012-06- 16 2012-08-25
M P. massoniana 2012-10-30 0.38 0.44 0.39 0.51 0.67
2012-08-25 0.37 0.36 0.33 0.48
2012-06- 16 0.79 0.78 0.87
2012-04-27 0.29 0.24
2012-03-07 0.61
i C. camphora 2012-10-30 0.56 0.53 0.32 0.37 0.53
2012-08-25 0.43 0.55 0.37 0.62
2012-06- 16 0.42 0.62 0.41
2012-04-27 0.28 0.34
2012-03-07 0.67
WAz C. fortunei 2012-10-30 0.33 0.45 0.34 0.39 0.35
2012-08-25 0.50 0.34 0.52 0.47
2012-06- 16 0.45 0.59 0.52
2012-04-27 0.70 0.48
2012-03-07 0.52
FEEE Q. acutissima 2012-10-30 0.43 0.29 0.48 0.46 0.48
2012-08-25 0.37 0.37 0.43 0.46
2012-06- 16 0.40 0.40 0.52
2012-04-27 0.48 0.38
2012-03-07 0.55
*3 E—XiGTEINWEEBCNEERR
Table 3 Similarity index of soil animal community in the same area
T SRAERT ] Sampling time
Forest type 2011-12-27 2012-03-07 2012-04-27 2012-06- 16 2012-08-25 2012-10-30
EY A S o
ﬁij;ﬂfjfmd C. camphora 0.53 0.63 0.42 0.53 0.61 0.58
W2 FUBRAR C. fortune and . acutissima 0.54 0.36 0.56 0.43 0.40 0.38
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R4 TEIMBFREMESREFVRENEXXER

Table 4 Correlation analyses among community structure of soil faunal and litter quality

B M M AR SRR B RB R AR L
Carbon  Nitrogen Phosphorus  Lignin ~ Cellulose C'c'lrbun/ Carbon/  Nitrogen/ L'ignin/ Lignin/
/(g/ke)  /(g/ke)  /(g/ks) /% /% Nitrogen  Phosphorus Phosphorus ~ Nitrogen 0
MR 2011-12-27 003  -0.79** -0.57**  -0.08 -0.44 087" 045" 0.08 0.73**  0.46*
Individual density 2012-03-07 -021  -048*  -0.55* -0.19 -0.01 034 0.10 0.66** 0.27 -0.05
2012-04-27 -041  -0.38 -0.40 -047*  -0.18  0.04 0.24 0.74** -0.21 -0.13
2012-06- 16 -0.13  -0.84"* -0.61"" 0.23 -0.68* 0.89"* 0.3 -0.35 077 0.57*"
2012-08-25 -0.13  -051" =077 076"  0.56* 0.45* 075 070 0.02 -0.85""
2012-10-30 -0.57"* 037 0.31 055" 027 -046*  -0.37 -0.19  0.03 -0.17
KiH 2011-12-27 -0.07  -0.86** -0.63"*  -0.18 -0.40 093" 048" 0.09 0.88**  0.49*
No. of groups 2012-03-07 -0.44  -050* -047* -0.28 042 047" 0.22 027 031 -0.43
2012-04-27 -0.54"  -0.09 -0.18 -0.21 -0.46* -0.16 0.02 0.56** -0.17 0.22
2012-06- 16 -0.28  -055* -0.62°*  -0.13 -0.11 053" 0.62** 020 036 0.02
2012-08-25 021  -0.85** -0.71**  -0.43 0.64%* 0.86°* 065 056 0.62*" -0.77""
2012-10-30 -0.78"*  091°*  0.66"" 0.10 030 -0.86"* 074" 045" -0.72** -0.40

* FORFERFMAME (P<0.05); * + FoRFEEM B EMIEME(P<0.01)

®5 SBREETFSLEFNVEEREXESN

Table 5 Correlation analysis among the climatic factors and the soil fauna community

AN B8R i
A e g : . U
Individujl eSS RS WA RS R FR IR
. Group density H J Cc E
density
[inp:pap=t )
T . . . 0.10 0.30"" 0.01 -0.05 -0.02 0.15
Average daily temperature during sampling
[#% 7K & Precipitation 0.18" 045" 0.04 -0.17 0.00 0.25**

s FRATAE M E M ENE (P<0.05) 5 =« FORAFAEN B H e (P<0.01)

TEVRTE W) - i TR vp  BRTEBICRTE W30 L S Sl W o U 7 10 0 it B STk ( P, ) A5 S SR TEE B35 (P<0.05) K
M-l P, 5 RIS S RIS 5 2T AR OGO AR A W B BT P, 3495 R XESh W 2 I 2 W38 (P<0.05) A1G
(% 6) . [AME, BRACKE AT sy P, 5 s Wi B M0 B A OG AN, Hof W i e st 9] Py, 15 3 sh W i ek 2

x6 TEYIBAZFWABHREME P, 5 TENWBTEEXED T
Table 6 Correlation analyses among the soil fauna community and the contribution rate of soil fauna
T HEZ W TIRKR The contribution rate of soil fauna( Py, )

2011-12-27 2012-3-7 2012-4-27 2012-6- 16 2012-8-25 2012-10-30
AMESE I Individual density 0.53" -0.26 -0.22 0.00 -0.11 0.19
FHEFETE Group density 0.39 -0.44" 0.48* -0.60*" -0.46" 0.01
M Phytophaga -0.04 -0.83*" -0.16 0.00 0.05 0.96**
&t Predators 0.19 -0.45" 0.59** -0.26 -0.39 -0.51"
BT Fungivore -0.02 0.08 -0.45" -0.30 -0.70** -0.70**
JE & Saprozoic 0.07 -0.54" -0.69** -0.03 0.70** -0.14

* FORIFAE W FANE (P<0.05); = = FRTELEN L E M X1 (P<0.01)

3 itig

sy e R R TR A B AR Y N T T2 AR B R R v 2 S A BR A0 il A U A AR
TAREE R IR - HE ST A4 2 A AR T R AR A K A AN ) 49 M Pk 301, A58 4% 2 R 08 95 400 I ik 1) 72 A T i
TN - S YR I A5 A B X PR W) A R A SRR SR ARSI SR i N, AR R A 1a BUAEY) A Kt R v, T AL G A
YR )AL T B S0 R R 3 LA M S Sl i R R o L K T R 95 ) 4 e VAR ST R A BB T 5 L) 1
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