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Changes in soil microbial communities during litter decomposition
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Abstract: Litter decomposition is an important ecosystem function, and is an indispensable process for car-
bon and nutrient cycling. Litter decomposition is influenced by many factors, especially soil microbial com-
munities, which are subject to their corresponding plant communities. It is necessary to study changes in soil
microbial communities during litter decomposition and how these changes respond to plant diversity in cor-
responding forest communities to understand the mechanisms of decomposition. In the present study, we in-
vestigated these changes and responses using a litter bag method. Our results showed: (1) After 183 days of
litter bag placement, microbial diversity decreased, and there was a negative correlation between plant spe-
cies diversity and microbial diversity; (2) Soil microbial communities varied before and after the placement
of plant litter bags. In particular the PLFAs of fungi and bacteria after the placement of litter bags were much
higher than those before the placement of litter bags; (3) Topography was the most important factor corre-
lated with the soil microbial community, and explained 29.55% of the variation of microbial communities. In
contrast, litter quality and plant diversity explained 15.39% and 8.45%, respectively, and the interaction of
the three factors explained 2.97% of the variation of the microbial communities. In conclusion, we find plant
diversity plays a less important role than topography in determining soil microbial diversity, and litter quality
influences soil microbial communities during litter decomposition.
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W, DA4EREIL IE W 12 %% (Cebrian, 1999). V&5 i
VE AR AR 35 R GEW 50 408 30 A0 e B0 3 1 S0 Bt i
T, 2RI V2RI SR A VE )55 i i DR 2 Ak
%, REIU AL ()RR, (2)IAVEVIIIZ
s E AT EEMEIR, (3)HEE &M (Couteaux et al
1995; Aerts, 1997; Gartner & Cardon, 2004; Hét-
tenschwiler & Gasser, 2005). M4 ERINERE, A%
BRI 25508 18 V& 0 16 4 it 2 ok 7€ 1% /E H (Boyero et al,
2011; Bailey et al, 2014; Hines et al, 2014), {H M/
FEJEHIRAE, VR D)L 5o B A0 358 vh o i R R
20 NS 73 A R BE MR R (RIS, 2006; Sariyildiz
& Kucuk, 2008; FF15H54%, 2009; Sariyildiz, 2015).
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72 S A J2 B RIAE H, AEAS AR 3 AR L
ZARE I AR A 2 32 B 50, BRI R Mk
W) R AEL RN 1, AT S R R V) G A S R
(Muscolo et al, 2014; Bosco et al, 2015; Lin et al,
2015).
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Jia et al, 2015). WLk, A SR TR T
W= A R e AE R VR ) 4 i AR e RO AE FH . Waring
(2013)TEAIF 7t B T IA R hin th X I V& 420 13 4 fifk sl 2 B0
il 5 T AR R VR o) R 2R 135% . LB EE
T Il i A 52 T A RG24 TR
Ao R ROVE R DT NS R AR, AR S i A A
Je B EAEH, T2 iR 5 ) 3 2 R i E A
(Wardle et al, 2004).
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V& 10454k (Waldrop et al, 2004), {E B A HF TR, 43
fige =t A R R TR 22 5 M T A R VR ORI 2
R . Scheibe5 (2015) 75 AF 74 [l 5. 7 i iR B A
AP I MR R SE A IS I, AR AR
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(M2 FEE S . AR A S A&
THERE . FIESKESH RN ZE R, 15 LI
AW ) R P 2 R YR AR 2 R (R R AR,
2013). I BEXT A S Mt AR L R 2 R A o
WAEHSBEE ELERHE, IR, A
B/ (Sariyildiz et al, 2005). 7 [F—3E, AR
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Scheibe et al, 2015).

B A58 T8 7% 0 53 e i AR rh AR B TR AR AL
(Rt 7t 22 KB v A8 TR 7 0 1) 26 Jo o = AT VR A 1
(s, AE R T 5 b S e v 9 48 R R SR R 25 A
VIR R 2R, 155550 P 4R IR A ]
Ptk . PR, BT 7 90 o ffd AR v i 2 R
by T DR 2% R 9 47 2 Joit o R S 0 AR A TR AR AL
(PIRZ I, A BT B8 o H B A A ) T VR T AR A
e, ARSI K B i M D7 % 72 (phospholipid  fatty
acids, PLFAS)Mll %2 1 I V& W 53 fd 5 Al 43 i 183K &
() IR VRV AR, AU a0 ) ()97
Yoy R RE R A DR VR B ? Y 2R
WHAT S M AR DTS A4 2 ()M 2 FEE, TR
P R Joi Jo AR A TR DR 2R ) T A P A T S e () AH
o E B
1 A&

11 fAREX#R

SIS HLAL TVL P M TR AN, 1% X 8 I HA
i = KA, FEARIRL16.7°C, FEEKE 1,821
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FHARPIARAR (O BE B M1.29 m, ST A4 6,000
o FEHLIEHRIER J9105-190 m, 3 ] )L0°-360°
AN, BREVEE0°-60°, 1ZHh X 32 - AL R 4T
1% (Bruelheide et al, 2014).
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FEHL (1295 07 1, BE ML 24N FE T 1R N
WAL ZREVESCIGRE T o TEBME 2RI S IRAE TT N i2E
ITH TR RIS, [RI dh 2 e, BEWTRY)
PhEZ R 8L 2R DL S =38 AH AR D AR S
RS YIRERI W o K J7 A MO ) B A U 7R
(Alniphyllum  fortunei) . # #% (Cinnamomum
camphora). % % f#(Daphniphyllum oldhamii) Al 1114
TF-(Idesia polycarpa), FH 481754 Fl 1L AR -F- S 75 1
Wi P 28, A A DR R AR D SR RE A R
H8M 5 Z(seed families) (G [ 7] — AR BF# i 1
e SCNIN K R), DIFh Z A0 5 8% Z R85 1%
B T 1M iR RAAYIF LR RIABRE, a4
ZFEEAL TR (R1).
1.3 #MRA%E

20144E3 FI R, BEALR A & 15 MR B A 75 >4
Fh B A 2% 22 B 29 4 AR A, B AE65 °C LA
HE T R AE AR N R IR S o JRTE N o R
HEI 52 K 4 i 4% (litter bags)ik:, 7 iR 48 IR K
/N2 mm, WES + 0.05 gkl R RECT R,
B9 7 45 Y B R FE R ORI A Fh BOAS [ K &R 1
RA AT, HR3E24 8L ZREESCIRFE T T, 4
FhZ AL IR A )02 SRR 5K R (S1GL) )
FPAZK Z(S1G4). AMFh L5 3 (SAGL) MIAMFhAZR 2
(S4G4). TERANFET NS W ESNH T EHED
LI /NEE T (subplot), K/NR25 cm x 50 cm, B4
ANFETT NTRCE 2 MRVEAE, 3l TS 2k [l
FVEYAS B I JE N2 IR AT BRI R b
e L Z R TN E A MA R R, 571D

F=1 ERESEMFIRT
Table 1 Design of the genetic diversity plots
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2 mmiii, BX50 g&E T HEHR A IFELrFiRd, RAF
TEVK N AT R SR80 =, B T-80°CUKFE 4+l .
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17, 2712 8 3R YR Vs A AN Y
TiE G S, 2003). HX12 g (F-H) -IRA w2
J&, KRH19: 0 BEFRIE A W ARY), I =M o i A
52 (Agilent 6890N, USA) . 1k i i 7 & Fr) 4 5 1 H
EEMIDIZA A & fiSherlock MIS 4.5%%;
(Sherlock Microbial Identification System). i
n14:0-n20:04 % i E 5% i3 U7 & (Universal); 14:0 an-
teiso. 15:0 anteiso. 16:0 anteiso. 17:0 anteiso. 14:0
is0. 15:0 iso. 16:0 iso. 17:0 isoFR L& % [BHVE
(Gram") (O’Leary & Wilkinson, 1988); 14:1 w9c-
14:1 w8c. 14:1 wbc. 15:1 w8c. 15:1 wée. 16:1 woc.
16:1 w7c. 17:1w8c. 18:1w9c. 18:1w7c. 18:1 w5c
FAE B 22 FCRH M i (Gram™) (Wilkinson, 1988); 16:0
10-methyl. 17:0 10-methyl. 18:0 10-methylZE 1 i<k
F# (Actinobacteria) (Lechevalier, 1977; Kroppenstedt,
1985); 18:1 w6c. 18:3 wéc. 18:2 WBCE L E
(Fungi) (Frostegard & Baath, 1996; Tornberg et al,
2003); 20:4 wec. 20:5w3c. 20:3 WECRAE i A= 54
(Protozoa); 16:1 W5CRAE B R .1 (AMF) (Nordby

Yok 2 FEE

B ZREME Genetic diversity

Species diversity

HiZX & One seed family

4% % Four seed families

HHFP One species
325 532 replicates
A¥)Fh Four species
8 & Eight replicates

FLYIRP LR 2 Mono-species & mono-family (S1G1)

AY)Fh AR R Tetra-species & mono-family (S4G1)

FA R4 2 Mono-species & tetra-family (S1G4)
8 Eight replicates

AYIFhAZK R Tetra-species & tetra-family (S4G4)
65 % Six replicates
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et al, 1981; Olsson, 1999). # ELAEAE MR, *F % FKFH
PE B (Gram™)  #E 2% (G B % B (Gram™) i 2k B
(Actinobacteria) 1 S AT CAE 40 B (1) B

-8 V5 W 90 4R Ak S AL R A B R e (FE Y
1997): KBk F BB R A AR B VA AN AR (v i #4)
FIGE, B HHS04-H00H &, LI E Bk E
S FHH,S0,4-H 078 &, B LL (kI o
1.4 HiELIE

Shannonf§ $flPielout) &) & #5 B4R & £ fEa
FEPE ) F6 % Shannontia £l sy, U6 HIHEIE (1P A £
%, FaE e (FRIR5E, 2014); Pielout’ ] B 1
Bt B 2R E N AR R 2 LU 9] 2 1) 3 S 7%
FE B4R R

Shannon+5 £ (H) 81+ 5. 77 2 (5 wl P F ) K 1,
1994):

H= —ZPiInPi (1)

Pielou3) &) F5 5 £ (3) (1 T 5 77 1 (4 o ~F Fi X1
W, 1994);

J=—YPilnPiInS @)
H, PCANN, N AR BRI REAE R i AR B R AN 25, N
NEFFERBERE R TR 4, SAFEEE.

i I R ¥R A4 (3.0.2) X £ 9% #3E 4T Se ih o Hr, H
Shapiro.testf: 46 ZHE 19 1E A&, 6 AF IE 245 1 o it
TR B R T 225 Bt (ANOVA) Fl B /) i 3% 72
FIERAT Z E IR SR A HET X S A )
FEIE (M BT HE Y, PR FH 2P i 23 B
(partial methods) X} £ [K 2 1 fif B2 B 3347 7 #r (it
YL AR Y, 2012) 6

2 #ZR

21 EEYINERRE

IYRRL83 R S, I B A it 1 7 4 1 ) 4% = B
BAOTEHEBEREEY, RERMGKERLLR
97.60%, 751 1) 2% B % £ °489.82%, X ] At 5 I 7&
YIIRTRA R B A D%, AR FTIR B8 5 0T 46
MK EREANRRRETLEEZR, (HEMEMNS,
R R AR Bk B TR, AR R S A
BEAFARRZ MG EREER, HPHMCIK
REREGERR, COXRM, MEEMDI3K R
MEASERR, DXRRI MOHMSENS, &
HC3F AL Em T HMINMR R, REMDITE &
BEMRTFHAMINKR . FRCOK R/ AL &,
IR R f D135 Al A f Ak FCAK KAWL
I, JRZAHD6 R & AU LRI (R 2) -

22 DEAEMEYEENTL

O3 R, 25 A0 R A AR P B T 1 Shannon $ £
FiPielouss) 51 JE 4R B L .3 %= 7 7 fR183 KA,
B 4b TR (S1GL A1 S1G4) f) Shannonf& %1 . Pielou
BI5) FEFR IR 2 = T- AW Rl AL FE (SAG1AISAGS) . 1H
ol AR AL FEE R A R AL B, AR AL
1 5% 2 005 A8 AL X 35 A2 W) B V% 11 Shannon 4 £ F1
Pielous 5] B 34 i 2 52w (1) .

YRR, FRAEE = IRBAPER14:1 w8c. 14:1
w5cH115:1 wechiE 7 R & & 7E & A B[R] 47 7 2 3 72
(P < 0.05), 4945 % (S4G4)I114:1 w8cfli iR
FRDEER T MO, RYF4RR(SLIGH) M

®2 BHIEMEREERZBEDONBUFYRS E(THEHREE, n=23)

Table 2 The initial chemical properties of seed families of Cinnamomum camphora and Daphniphyllum oldhamii (mean = SD, n = 3)

Wik KR SR M M TIE R

Species Seed family Total carbon (mg/g)  Total nitrogen (mg/g) Total phosphorus (mg/g) CIN N/P

F c3 492.25 + 27.01° 12.36 + 1.78® 0.97 £ 0.02° 4059 +8.16%°  12.79+2.07°

C. camphora C4 505.41 + 33.39* 13.24+0.21* 0.70 + 0.06" 38.19+2.91°  19.11+1.80°
c7 510.94 + 23.82° 11.09 + 0.27% 0.76 +0.02° 46.05+1.12%  14.68 +0.13"
C9 47745 + 63.22° 9.86 +0.19° 0.70 +0.01° 4844 +6.44°  13.99 +0.23°

T 1 A D6 522.14 + 17.30° 10.83 + 0.89° 0.86 +0.12° 48524533 1277 +1.60°

D. oldhamii D12 533.19 + 1.66° 11.46 + 2.80% 0.87 +0.03 48.25+10.6°  13.19+2.97°
D13 527.37 + 31.32% 13.89 + 0.65° 0.80 + 0.02° 38.06+3.36°  17.37+0.36°
D17 510.40 + 23.74° 12.74 £ 0.95° 0.71+0.01° 40.27 +4.55°  18.02 + 1.06*

A 1) o ) 7 B 2 B UL 22 AN 25 (P > 0.05)

The same superscripts in the same column indicate no significant difference between treatments after multiplicative comparison (P > 0.05)
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Fig. 1 The Shannon diversity index and Pielou evenness index of microbial communities among treatments (mean + SE, n = 8).
The code of four treatments see Table 1. The same superscripts indicate no significant difference between treatments after multiplicative

comparison (P > 0.05).
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H, HoAd g BB AE 45 A0 1A) B i 25 25 52 (12) .
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SEAEBYINAR R (S1GA) A FEh B3 FTF, T4
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IR & R R . (BRI A S B SRR AR I R & =
SO, HTRE T BRI 1R 52 ELAE FH G e i i g s 78
18 A B R (R 3).
24 ERERINREIEE T LA STk
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Fig. 2 All phospholipid fatty acids (PLFAs) identified in this experiment among all the diversity level (mean £SE, n =8, * P <
0.05). The code of four treatments see Table 1.
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Fig. 3 The relative variation rate of PLFAs of microbial community during decomposition (mean +SE, n = 8). The code of four
treatments see Table 1. Asterisks indicate a significant rate of PLFAs, i.e. a significant deviation from 0 (* P < 0.05)

R3 EEBERRIERSEEINERRENHFESITER
Table 3 Result of ANOVAs hetween total phospholipid fatty
acids (PLFAs) and litter quality

JRTR A 3 5 o B SHENTER & & Total PLFAS
Litter quality df F P
VIR & B (LK) 1 0.039

Initial carbon (IC)

WIIE A& B (R E) 1 10.232 <0.01
Initial nitrogen (IN)

HIa & B (LB 1 14.669 <0.01
Initial phosphorus (IP)

IC/IN 1 0.572

IC/IP 1 0.434

IN/IP 1 1.362

IC/IN/IP 1 4.489 <0.05

2005; Gessner et al, 2010). A58 2 Bt PAF= A AN [H]
iR, NTRE S ARMEEVR A 2 FEVESG N, (i1 A AR
MR NI OR, AR AR, H R
FEI R R AR (PRI T A R AR I ) o 0

VAR, NS T RAE R & 2 AT
(Reigosa et al, 2006; Wang et al, 2009),

Y B FL B b RAE T AR i R AL FR bR o
&Y o fR183 R Ja, BREIMAZ R A H AR 3TN
2 1 A P AN B R LRI A BT, DA A R
R RACFRIG N oA B2, X UL AR VR W) o it
e, R R VE KB T &4k . Chapman s
(2013) [t AL S FRATTA &5 SR AHAL, oIk SR FPie
e Z PR G A HE, 7274 H 5 4 #1040 H A
bb, TR MIREIR I R AR T AR, AR 2 A
PR ETHESE. SR e A I EARE 4,
T 240 A7 L L B BT 52 AR BB, 4 0 e 2 )= 9
W, VAT BRAS, AR E RS, 40 B E
Ay M 4 A3 il A BTt i (Gartner & Cardon,
2004; Chapman & Koch, 2007). 5= 2RI abFE ()
JHTEDN o fRAR L, B AP o 58 SR A B ) 40 A AR ) =
WK, XA R E AT, HED S
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fite 025 by 2 B AE AW R &R (B 05 ) 1 52 e
(Meentemeyer, 1978; Aerts, 1997).

KW, T2 R R R AR Y R TR AR
10 1118.45%, FF A & 52 Wi T 2B W V& AR Ak B B L 1T
DRIZR, i USG5 G A 52 e 8] 3% SR A R i A P e v
ARAY . ASFEHRE DT IR RE . B B BOR, BT
by TR A A T 13 PR A A X UV 0 4 AR R ) 2 W)
FONEE ., ABFERY], Wk Sa A S Y
BRI 2R S M U E MRV AR B 35 I R R, AT ke
TAE I RETSE AR 1(129.55% . 1X A R N - 3 A W i
WA Z R S TR A . R A KBS
DRI R BB A O, A = R 3 5 K &y T )
N RNESE(2013) 0 70 KB, AR A4
WA IR DR 2 M E R B, JF
B A SR ot AN [ B 5 P R P R T A AE AR
2. BEFEAN M o LI . IR A R
B B R 3% )2 - R 1 Jo b 55 (Sariyildiz et al,
2005); Boerner (1984)HiF 5t K I, & T R L33 2 iy
FIREAR R, (HRAE I 3EpH. TIEAENIR & 2.
AU S B S & T . fsEE
B I U KRR SR A R 3 AN B R R
W RPN O3 e ASBIRFE Y, R D ) R o o
AR R EEZ RN R, v LR A
TR AL K15.39% . [R¥2: 7k 55 (2011) i i AJT 55 ) %
W53 iR R PR SR AR DRV R IR, A TR AR
% FE 5 REDVIME R B LR &R A 2 B2
ORI, LB 5 08 01 a6 Bkl & E DA SR i 3=/
AR EE IR,

R TR, FEEVEY) oy iR183 K, Z At AL
PR A & AR T R AL EE, I B4R Ak
P AR VR 2 FEE AR (U T2 filt Al . B
S1GASt, 4/ A LLAE 7 183K & TH . %
DRIZR b P TR R 3R 2 52 T Al A P B v A2 A B
WEREER, LG REEY R &, RN
VIFh Z AL RN R/

FH T 52 36 A% Hb & T 2009 4= L35 44 J& B A 4 Fh
Z FEIEANEAE Z AR B BT E T A VAR, ARESEL
L, MR 0 AR P, B8R 2 TB] PR AR B A PR 558,
FEUEY) 2 PR RO (AR &) AR .
I, e I S S KN A] P S B WL Sk B iE S AR
Vo 2H R L 2 RN RR MR 22 o VR 1 i S 7 3
XTI 5 R FE I sE . BEAk, ARSRTETIVEY) 7>

FERIETE R, B2 BB U R ) 5k T A By Ay A A v A
VIR I E RIS, B RE L SF AR P 3R 22 7
SUE A E R KA, JCH R AR AR
R MO Z AR . IR BE T Jy 4z
FE I MR AT AR AR 22 A 1 6 B 2B W R T 1) S
T F s R R 9 4 o gt R AR AL PR PR R S LA
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