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Table 1 Properties of the tested soils

A PR £l ATk

Tl AR 2 A R A

LT 4 _ . : pH
) o Organic C Total N Total P Total K Available N Available P Available K
Soil fertility ., 4, O -l o -l -1 (H;0)
/(g'kg™) l(g'kg™) /(mg-kg™) /(g'kg™) /(mg'kg™)  /(mgkg™)  /(mgkeg)
= High 264+0.3 2.5+0.1 4534139 155x0.8 163.5+1.2 53+02 108.6 £ 1.6 5.8+0.3
rf'Middle 23.5+0.3 2.2+0.1 440.7+£286 15.7+0.4 161.5+2.4 6.2+0.1 113.4+2.2 5.7+0.1
fKLow 19.5+0.5 1.9+0.1 399.1£19.6 16.4+1.1 142.5+2.1 4.6+0.4 63.1x1.2 52x0.2

e PIMH + FRAEZ (n=3) Note: Means + Standard deviation (n=3)
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( NSF, Natural secondary forests ) FIFZH A T.
M WSS KR BT I R V% ) (EP, Eucalyptus

plantations ) , Jf 3 & A UM ¥ ¥ i x5 B8
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R E RIS HED?2 ¢ (KT JEME) 24/
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Rl 4 mLEy; FEAR$210 min)5#EEEK
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SmLG D5 VR AE B AE 3 FH 10 mL& 5 70 2k Uk U e
BN, R BEh ERERAE N ;. FRREDE T 5 mAL0
mL N B A Gk A s RR NI oS 4 e, IMAS mL
Hp (faifal ) s rkEpeks, WHEFEEAME10 mL
TeflonB.0 4, N+,

HlEfL: A1 mLEPEE-HZR (101, viv) IR
BN, T I IS W TR % s i A0.2 mol-L™" KOH
(BHBE, WEEMEAER ) 1 mL, A, 35CH

F15 min; FFREMBHEERE, KIKINA2 mL
SAi5-1FC % (1:4,v/v) . 1 mL 1 mol-L™'FifR .
2 mLE&AiK, FEEBIRE; 2 000 r-min™ B0
5 min, & LZIECEAME Y —TEM10 mL3
BRSO, 2 mL&E G- 1EC ke (1 :4,v/v) EE
PR —K, IR IE C BEAH, Nk,
—20°CIR-AF
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A Sl RGE A TIE L FREGHE Y T 10 g T
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WAEFEIR 1180r-min~ ' A2 X PR1%30min, SR HF
IR PR RS B2, B0, HZE
1 T B T A WU B 100045 5 1Y + 8 B i b &2
4= 258 ( BIOLOG-ECO PLATE ) Y% — 4L,
FEAL150 w Lo PF R I 19 Az AR BCE 7725 CHE i
PR 9:240n, 4120 FBIOLOGAY it Uk K Ny
590 nm#b i ODIH.
1.6 ¥R

8 B i 017 T 1) et T 068 1D LRI AR (19:0) 1T
. PLFA® it Hinmol-g 'R o APPSR ILAT 2450
PLFABLKG o X SEfig 1 e & 2 e i MR D R . A
TRLFTRR D R L FR 3 S %) I T R RN T B TS B 1Y)
REWI PR A . ELGMAEY RN EY EEI T
PLFAM BB RS . 41 (15:0. 17:0, 20:0,
HLCPHPEEE . 115:0, al5:0, i16:0, i17:0,
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cyl19:0) ; H16:1w5c. 18:2w6,9¢c. 18:1 w9cHY
FRAL S B R A APt ;. H10Mel7:0, 10Mel8:0
5510Me19: 0 FIRAL S M 1y A= i, 14:0,
16:0., 18:0 41 HIAEMIER W72 .

BIOLOGA: &M - B 81 (148 {1k 2% ( Average
well colour development, AWCD ) 52
P AWCD=Y (C-R) /n, CRHENAREFH
FALAYODIE, RAXIRFLAYODIE , n k8577 Ktk
WFHE, MR A3, RIS Ik
fiti it S A WV 00 B AT - BRI T RS =
YL Cvitvi) 2 Cete) 1, vERIBFZIFAWCD
B FHREFRT2 hit R 40 B il A W i o i A
ZREERAE . LS A ORI AY 5 B2 (Richness,
S) . HARZFANMIEE ( Shannon index, H') .
TREZHEEREHT R AL H'=-3YPInP,, H
HP=n/N, n KR IEFRIELNODE, NRFE T
i A HE IR FEODAE M B A A B IR 1 3 & R LA
( C-R) >0.251 %54k Jif

H 224381 (analysis of variance, ANOVA )

ity 2 AN [ 8 7 4 Ak B ) - S A A= 0 7 (0 i i B
M F R A CE Y R e A R EES, H
Duncanit 17 Z & L . F 2408 ( Principal
component analysis, PCA ) HF IRV #EE
WA A i 10 2 2 R A e A =X 28 Stk et .. et
G478 T SPSS 16,048 4R 5L 3

2z R

2.1 AEYHmAESE

Fie B 8 9% ) BRI BB S R BB TR
SRIAE MR A &Y (£2, P<0.01) , A
I E T AR AE MR A RVE Y (k2
P<0.01) o A% I #& Py 0 5 b LRV RS 5 0 i R
529.7 mg-g 'f16.94 mg-g™', Wi KIRKAMIESIH
V&I AR AR LB B4 N 474.8 mg-g T RT13.51
mg g . RIRKAMIREGIED A 35.2, 1
PR P R A L WA 76.3, & T RAR WA
METR G T ARTTEY (F2, P<0.01) .

x2 KRR E M SRR R

Table 2 Properties of the litters of natural secondary forests and Eucalyptus plantations

V&Y Litter Mk Total carbon/(mg-g™") KA Total nitrogen/(mg-g™") kA L C/N
RIRUK M Natural secondary forests 474.8+2.0 13.51 +0.09%* 352+0.1
e R Eucalyptus plantations 529.7 + 0.6%* 6.94 +0.05 76.3 £0.5%*

W FME £ bR, n=3; **FIR0.017KF2 5 B ¥ Note: Means + Standard deviation, n=3; ** means significant difference

at 0.01 level

22 HIEWMEVBSRMAERREE

it EFE=ZRAERE, 2R ZRAER
YRR TE G 7 IR 5 B2, A AR U & W Ak B+
534 1 AR T R AR R A MR G U Vi W Ak B - 45
(P<0.05) . WMMEEYREFE10. 20, 30 d, K
SRR A MRIR B R T W b B A 5 b 40 TR R AT R D7 R
A4 = B 0 0 B R AR N TR i g Ak 3 Y - g
13% . 9%M15%, Ho1odit (#138)) k58 E K
F (P<0.05) (Klla) .

A [ 8 % 4 Ak U 8 TRTRR AT Bl 7 TR 1) B 22
SR . RIRRAMIR G 8 75 1y ob 22 - 58 b TR (1)
F B 2 TR R T M A B 3, KRR 10,
20, 30 dif, Al )EE E41%, 27%F43% ([l
1b, P<0.05) . RIRWKA M I5 4 ik 22 1 158 1 7

S TRRRIE A 107 1R 1) = B v T AR R 9 A A B ) -
e, HEESRBIEEKTE (Elc) .

TSN T 0 0 SR s B R S B T
KU TE Y0 38, 5 Fh R 7 P b B A S 5 s
JIg I W it [E) 7 25 St ik B e EOK O (B 1d,
P<0.05) . WiEYIEFR10. 20, 30 d, R AT
MR & W b B A 5 b i B RS T R R A 43 0l R
128.2, 122.7F1128.3 nmol-g™", i KIRIK A K]
BB TP P A S 4002 148.2, 136.7H1140.5
nmol-g™', 3 H A KA P8 V5 P A B 1R 16% |
11%#19% ( El1d) .

2.3 HIEWEYIRSE AR ER A1

XF A B AR W B TR 0 BRI AR T R A R i

T =R b, SRR AR I Yk 3+
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Fig. 2 PCA of soil microbial PLFA compositions (a) and carbon metabolic profiles (b) relative to treatment
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Fig. 3 Utilization of carbon source by soil microbial community relative to treatment and type of carbon source under
different litters
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and D30 relative to treatment
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Biodiversity effects on soil processes explained by

Impacts of Litter Decomposition of Eucalyptus on Soil Microbial Community: A
Microcosm Study

CHEN Falin"? ZHANG Kai® XIANG Dan® WU Aiping' LI Youzhi' ZOU Dongsheng' ZHENG Hua’'
(1 Hunan Provincial Key Laboratory of Rural Ecosystem Health in Dongting Lake Area, College of Bioscience and Biotechnology,

Hunan Agricultural University, Changsha 410128, China )
(2 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China )
(3 College of Grassland and Environment Sciences, Xinjiang Agricultural University, Urumgqi 830052, China )

(4 College of Resources and Environment, Qingdao Agricultural University, Qingdao, Shandong 266109, China )

Abstract [ Objective ] Eucalyptus is one of the main tree species introduced into the country for
afforestation because of its fast growth and economic value. By the end of 2015, its plantation had expanded
up to 4500000 hm®. Afforestation of fast-growing Eucalyptus has received considerable attention with
regard to its impacts on forest ecosystem. It is now known to affect physical and chemical properties of the
soil, and plant community biodiversity. A number of studies have shown that it causes the soil degrading
once it takes the place of native forests, but still little has been reported on its effects on soil microbial
communities in South China. Soil microbial communities play a central role in litter decomposition, nutrient
mineralization, and nearly all soil ecological processes in forest ecosystems, and may serve as an early
indicator of changes in soil because of its rapid response to anthropogenic disturbances relative to soil
biogeochemical properties. Litter decomposition provides the main source for soil microbial communities
in forest ecosystems, whereas decomposition of Fucalyptus litter can disruptthe ecological associations
between soil microbial communities and previous native communities. It is, therefore, very important to
understand impacts of decomposition of Eucalyputs litter on structure and functions of the soil microbial
community and its mechanisms to elucidating impacts of a single plant species on ecosystem services.

[ Method ] A simulation pot experiment was laid out in random block design and designed to determine
impacts of Eucalyptus litter on structure and functions of the soil microbial community by means of
comparison with mixed litter of natural secondary forest. Three types of natural secondary forest soils
different in soil carbon and nitrogen contents were used in the experiment. A portion, 2g each, of air-dried
litter was mixed separately with 200 g (dry weight) soil in each pot, except for control (no litter added).
Structure and functions of the soil microbial community in the soil of each pot were determined with the
PLFA (phospholipid fatty acids) and BIOLOG (single carbon metabolism) methods, 10, 20 and 30 days after
the decomposition started. [ Result] Results show: (1) Eucalyptus litter was higher in carbon content but
lower in nitrogen content than the litter of natural secondary forest, and so significantly higher in carbon-
nitrogen ratio; (2) PLFA abundances of bacteria, fungi, actinomyces and total PLFA were significantly
higher in the soil treated with Eucalyptus litter than in the soil of the control, but significantly lower than
in the soils treated with natural secondary forest litter; Principal component analysis (PCA) of the PLFA

data shows that the treatment of Fucalyptus litter differed significantly from the treatments of mixed
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natural secondary forest litter in soil microbial community structure, and principal component one (PC1)
explained 84.02% of the variation; and (3) PCA of the BIOLOG data also shows that significant differences
existed between treatments in carbonutilization profiles of the soil microbial community, and PC1 and PC2
explained 36.99% and 16.95% of the variation, respectively; the treatment of Eucalyptus litter significantly
lower than the treatments of natural secondary forest litter in carbon metabolic intensity, richness and
diversity of soil microbial community, too. [ Conclusion] All the findings in this study demonstrate that
Eucalyptus litter is lower in capability of supplying soil microbial communities with adequate habitat and
food than the mixed natural secondary forest litter.

Key words Eucalyptus; Natural secondary forest; Litter; Soil microbe
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