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Bk . MR RGN TR ERK A ER
TEARE SRR 3IX (42929’ N, 127°46'E) , 34K 756
m, AFEYIRET R AL 1040 mm, EHEHK 15 C, F
TR LIAN ( Pinus koraiensis ) , iREGFEHL 0 ~ 15
cm Al 15 ~ 30 cm + )2 i) + 3 B & = 40 5 A 45.86
gkg! A 10.17 gkg'. AT ENHIN 426 gkg ' F
125 gkg'. FKFESHIN 50.25% 1 27.5% . pH 41
BIh 5.00 Fll 4.81. 4% H A=A R G REHLA T3 5 Ak
AT R B %A (43°19'N, 124°14°E) , i
& 143 m, FHFEWREN 614 mm, FEHIEN 6.9 C,
1l B A S8 28 AT AR ok, IR 0 ~ 15
cm A1 15 ~ 30 cm + )2 ) H 8BRS 12 43 5 A 15.09
gkg! 1 13.78 gkg'. AT H NN 1.54 g kg Fil
112 gkg'. E/KFESHIN 18.75% F1 20.5% . pH 43
SI124 7.65 F1 7.83. 2019 4% 10 H HF A i B, 42
BUBAK (M) 0~15cm, 15~30cm, 30 ~45cm,
45~ 60 cm )2 +4, KERRRFIEAF L2 55
BNRAYAIG, ERMEE (R HAE ) I+ )2
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Fig.1 Schematic diagram of soil reciprocal transplant
experiments in different ecosystems at the same latitude
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(AR FE > 0.5% DL N C JEF80 < 20) Az A1k
THEERUEY A Y 2, MR AE PLFA A= WAR iR W)
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Table 1 The changes of edaphic factors at topsoil (0 ~ 15 cm) and subsoil (15 ~ 30 cm )of forest and cropland in sifu and after

translocation

o KR BRI £ B IR e
é - pH Moisture Total carbon  Total nitrogen  Available nitrogen Dissolved organic carbon
roup (%) (gkg!) (gkg') (mgkg') (gkg')
TN R EHE (F) 510+0.11a 61.7+34a 4848+385a 4.11+040a  93.88+994a 0.45+0.042
BBNR MR 2 5 (FT)) 512+006a 468+1.6b 4559+4.09a 387+051la  56.88+3.69b 0.38+0.05b
FMEN TEEHE (F,) 513+0.07a 389+29a 20.17+440a 1.93+036a  48.61+3.46a 0.37+0.042
BB HHMAR T ZE L (FT,) 493+0.12b 333+27a 18.65+4.62a 1.78+039a 59.21+8.26a 0.26+0.07b
A H R LZE 4 (C)) 8.09+004a 240+15b 1481+1.89a 148+0.11a 33.55+1.92a 0.30+0.07b
BB E FZ2 45 (CT,)  8.01+0.09a 29.1+1.6a 1531+147a 146+0.09a  34.59+238a 0.35+0.062
KHFEMN TR (C,) 8.13+0.04a 260+1.1a 1484+1.6la 120+0.07a 3521+2.12a 0.25+0.04b
BMBIHMKHTZ L (CT,)  8.09+0.07a 298+1.8a 1448+1.54a 1.19+0.09a  3541+1.59a 0.39+0.02 2

H ARFEST, FHARFERRRZS B (P<0.05)
22 EBRERTRRR TR MR E R \

e oF, FT,

PCA 45 51360, AR e 8 4 80 1 2 8 5 N
FEET R LI YR s S R T W AR R 5l g g
( F,vsFT,, MRPP, A =047, P=0.021; F,vsFT,, N Y .
MRPP, A =025, P=0047) , AEBuEw b2+ 0 L .
L YRV 5 U R KT R LR 5 g
(E2) . BEBRIEMRR B Tt B, ZRpR e =t
BB BT, 12 SR R i 0 A 3
BN N B KT R E 3 (K 3a) o Bk 4
PL, AN . B . SRS . 2N Y45 2 0 0 1 2 3 4 s

P TR AN T B0 AR ) R LR S 3 R S A
1N R R R, A 2 R R A i
WMk S350, T ECTR AR W A e IR B R T 40
YRR, SEEGRMR RN R H S
MR (F/B) ¥IRFEEEAL (18 4a) o T T
22 T I R A o AR B DR T o == R B M v A=
TR, PP 32 U 4 22 [RBHPE  S
FLRIAMEREA A (GH/G) BB EF R (K4e) .

PC1 (78.5%)

FE:F: ARMEALLE Y (0~ 15cem) 5 FT,: BHEA AR ZE 1
B (0~15cm) ; Fp: FRMEN FELHE (15~30cem) 5 FT,: EF|
KRB TIE I (15~30em) ; Cp: RHEFEALZHHE (0~ 15
cm) ; CT,: BEHMFIHFAMERH LZEHE (0~15ecm) 5 C,: RHJFAL
TRELHE (15~30em) ; CT,: FEIRBFMRLHTZE L5 (15~30
cm)
B2 HRNTENHRNKETIERRRRMEEEENE
% i
Fig.2 Principal component analysis (PCA) of microbial
community structure in forest and cropland soils


http://www.Rproject.org
http://www.Rproject.org

14

R A S AR AR T LA MBE LAY a

153

A AR B R B S , PCA 45REW] L2+
BB A R E A (K 2) o BRIRARN
PR A 73 BTt e A T - 38 B8 45 3 BRpR AR S 4 1
PR E AR, (IPREBLRER (K 3b) .
PCA 73Hr B, RRARA BT )24 B RS2k Wit

RS R T EARE (CvsCT,, MRPP, A=0.25,

@

Actinomycetes
w & o
< o 3

T LEY) e (nmol g )

120

90

60

30

[CPHPERRZE W (nmol g ')
G" bacteria

it
(=]

(b)

60 -
50t
40 +
30t
20+

Actinomycetes

T LEY)H: (nmol g )

FCBAME R AR P (nmol g )
G* bacteria

2t
(=]

[ I#pmfitie [ ARphte —e

kk

150 ¢

- a 3k
|_}—i
)2 T2

60
50
40 +
30t
20 +

S e
|_)—i
L= Tz

HEFEAYR (nmol g7)

FCRATER A9 (nmol g7)

i

G~ bacteria

40

160

120

80

40

#k
L a *k
| |_’—h
FZ2 TE

Kk

- a %‘
r b
a
2 T2

N A sz 4 5 M — FAk

N

Z

Lz

E A (nmol g7)

H 22 [RBATER A Y4 (nmol g7)

Fungi

G bacteria

30
25+
20 -

15
10
5
0

60 -
50+
40
30+
20+
10 |

0

*k
| Hk
Lz TE

k.

3k

NNE

T2

L=

Bacteria

WA (nmol g)

BEYrE (nmol g7)
Total PLFAs

Bacteria

T4 YR (nmol g™)

BEYrE (nmol g7)
Total PLFAs

400 -

300

200

100

500
400
300
200
100 |

200

150

100

50

200

150

100

50

P=0.04, K 2) . Lok, ARk
KA T 2 R W A s MR R e, (|
Xt AL W BT 250 0 i B R . ok, ARBEEk
AEXTTACH RN E 5 F/B M G /G LAY
Joi R (& 4b, d) .

*%
L 3 ok
L b

L2 T2

Lz Tz

kk

sk
R Tz

Lz Tz

FE AR R FEEFROR A R B R — LR B EZER (P<0.05) , ““” (P<0.05) 1 (P<0.01) FRMd LR EEER,

B3 Fik(a) FIRHE(D) TEEBRE ERE0 ~ 15 cm) FITE(1S5 ~ 30 om) EBHELEM T

Fig.3 The alteration in the microbial community structure at topsoil (0 ~ 15 cm) and subsoil (15 ~ 30 cm ) after soil translocation between
forest (a) and cropland (b) ecosystem

PCA BdlaR W, ARMRRIAR 38 1) i £ 01 46
AbE R A SRR B A P R S A B R
B #F25% (FyvsF,, MRPP, A =060, P=0.03;

FT,vsFT,,

MRPP, A = 0.63,
MRPP, A =056, P=0.02; CT,vsCT,, MRPP, A=
0.67, P=0.03, & 2) , HfHRAEHDZ

P =0.03; CvsC,,
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Fig.4 The ratio of fungi to bacteria (a, b) and G *to G bacteria (c, d) at topsoil (0 ~ 15 cm) and subsoil (15 ~ 30 cm) after soil

translocation between forest and cropland ecosystem
UR ) (A= W e v A5 A0 1) 22 S /N TR T L S 45 e
R B AP A5 225 (CvsC,, MRPP,
A=0.56, P = 0.02; CT,vsCT,, MRPP, A = 0.67,
P=0.03) , LA M BB B SR In T
PN JZ A Y S RIS 5 R 22 57, I AT RE
ROV T T2 L, FJR S E RS U A
PR, I 5 B R R Rl A A P 4l 22
AU . RE— 2D X BRI i T RR B BEA T 0 A, AR
RUIBAMIENL FJE IR G /G RERT TR L,
UM EE BB HAES RS S, T B2 L
w2 G TR A T A A B R, et
HE FRRRZZ 00 G /G 225t i E AR R i 2
(18 4c) o BRMREUALAIZRAR B 24 R 3w 4
R E RIS A5 22 R0 B2
2.3 HIEREFXDIRE YRR SR

W TUARIIHT (RDA) WJ7 AR ST e K 7%
R IR E RIS AR (2, BI5) o 4
RFEW], JCIE I AR L 58 B B A T AR 35 ks JE AR
M - S8 B e B AR A S5 v, S A M e v Al A 7
5 LA T A G (22, KI5) o sk

RSB HARES, SRR T
2T ZE R 96.5% F 96.8% L MRt
KA ([ 5a, b) o Hoh R3EE KR AU
B AR B AR JE R M AR AR )2 - S A W R S R AR
W FZEHN T, 55lEE T 50.9% (P =0.002) Fl
44.8% (P =0.022) B EHE Wy B V% 45 10 22 Ak
(%2) o HE—xtsgm HIERE YA AR by 228
T B 5 & E MR IR o ST AR OC R A0 HT, 45
WEMAE L2, RS KR AR Sk
B OANEA . ER . ECESICPAMER . R RANEE R
WEFME (K s5a, Kea) ., Hob, HIESKERE
F/B W FIEMX, 5 G /G REEFEIMRE (K6a) .
T2 A R E SS R B ARE R B S KR B
K, SKRFERET 38.8% (P=0.014) i HIEMUE
YIRETR SRRk (32 2) , HE— AR eI 32
B SR SR . A . ER . J R EE
B LR A o EASE (Bl 6b) o R
M EEHAFNES RS S, HHEBEAAE 55
e T L2 R 2 43 86.5% 1 94.7% 1Y 4%
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M 1 )2 IR VR 5 AR ) -, R B TiZ1T)2384% (P=0.018) F1354% (P=0.03)
TiZ+)235.6% (P=0.012) (4B YRETE 55 FIAE RS AR L (£ 2) , Ho pH S8 22 [ M
Afk (2) , FKREGE LRI E A Y B WL ER . F/BHREAMK, SRy D E
MK (K 6c) o 5 F2LIEMAYREE AL EASE, TR PR S A E R TR E
FARE Y PR T pH AR, HA i (K e6d) .

K2 HMHMKALTESREFE LR~ 15cm) MTE(S5 ~30 cm) HIERFSHMEBEZEMT RO TERERE

Table 2 Percentage of variance of edaphic variables in explaining variation in the soil microbial community structure at topsoil (0 ~ 15
cm) and subsoil (15~ 30 cm ) after soil translocation between forest and cropland ecosystem
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Fig.5 RDA analysis of edaphic factors and microbial community structure at topsoil (0 ~ 15 ¢cm) and subsoil (15 ~ 30 cm) after soil
translocation between forest and cropland ecosystem
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translocation between forest and cropland ecosystem
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Fig.7 A simplified conceptual model to explain the changes of edaphic factor and microbial community structure in the topsoil (0 ~ 15
cm) and subsoil (15~ 30 cm) after soil translocation between forest and cropland ecosystem

FET S Bl A O A M I SRS A ) o ARob - S e B
HABRG G, A2 DEAMEY R 2R
FAVEANE . 22 IR PR . H SO 1 A= )
B TR ARSI AR BRI LR M 4
0 ARG/ SR S Wi €2 4l S /b i I DS
PEEY AR B, SRR AT AUE
R SRR R A AR B AR T
) AR AR ANAS TH AR S R IR I A S R G
SR A e R AT B IR RS A R AR S R SR
4585 D RE S H R A AT I

S MK

[1] Lucas R W, Casper B B, Jackson J K, et al. Soil microbial
communities and extracellular enzyme activity in the New Jersey
Pinelands[J]. Soil Biology and Biochemistry, 2007, 39(10): 2508 —
2519.

Schimel J.  Microbial Linking
biogeochemistry[J]. Nature Microbiology, 2016, 1(2): 15028.

ecology: omics  to

[2]
[3] Bonanomi G, Filippis F D, Cesarano G, et al. Linking bacterial
and eukaryotic microbiota to litter chemistry: Combining next
generation sequencing with *C CPMAS NMR spectroscopy[J].
Soil Biology and Biochemistry, 2019, 129: 110 — 121.

[4] Hermans S M, Buckley H L, Case B S, et al. Bacteria as emerging
indicators of soil condition[J]. Applied and Environmental
Microbiology, 2017, 83(1): 02826 — 16.

FOKE, i, TP, & DIRBUEYAL S SIEENE]. E
BlegarBlag, 2021, 51(01): 1—11.

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Tiedje J M, Bruns M A, Casadevall A, et al. Microbes and Climate
Change: a Research Prospectus for the Future[J]. mBio, 2022,
00800-22.

Shao P S, Liang C, Lynch L, et al. Reforestation accelerates soil
organic carbon accumulation: Evidence from microbial
biomarkers[J]. Soil Biology and Biochemistry, 2019, 131: 182 —
190.

Yang Y L, Xie H T, Mao Z, et al. Fungi determine increased soil
organic carbon more than bacteria through their necromass inputs
in  conservation Soil and
Biochemistry, 2022, 167: 108587.

HIME U, fp A 4, B3, S5 DM A TR R L R RO
YIREE SRR ). 2SR 4RAR, 2020, 39(5): 9.

SKREAT, e, R4, S5 R RIBHER RO AR LR A
THE 7 A0 R TG A B R R (0], 198 5759, 2020, 9(04): 335 —
347.

Kim M, Heo E, Kang H, et al. Changes in soil bacterial community

tillage  croplands[J]. Biology

structure with increasing disturbance frequency[J]. Microbial
Ecology, 2013, 66(1): 171 — 181.

Mau R L, Liu C M, Aziz M, et al. Linking soil bacterial
biodiversity and soil carbon stability[J]. The ISME Journal, 2015,
9(6): 1477 — 1480.

Bailey V L, Smith J L, Bolton H. Novel antibiotics as inhibitors for
the selective respiratory inhibition method of measuring fungal:
bacterial ratios in soil[J]. Biology and Fertility of Soils, 2003,
38(3): 154 — 160.

Six J, Frey S D, Thiet R K, et al. Bacterial and Fungal
Contributions to Carbon Sequestration in Agroecosystems[J]. Soil
Science Society of America Journal, 2006, 70(2): 555 — 569.
Fierer N, Bradford M A, Jackson R B. Toward an ecological


https://doi.org/10.1016/j.soilbio.2007.05.008
https://doi.org/10.1038/nmicrobiol.2015.28
https://doi.org/10.1016/j.soilbio.2018.11.013
https://doi.org/10.1016/j.soilbio.2019.01.012
https://doi.org/10.1016/j.soilbio.2022.108587
https://doi.org/10.1016/j.soilbio.2022.108587
https://doi.org/10.13292/j.1000-4890.202005.008
https://doi.org/10.11689/j.issn.2095-2961.2020.04.002
https://doi.org/10.1007/s00248-013-0237-9
https://doi.org/10.1007/s00248-013-0237-9
https://doi.org/10.1038/ismej.2014.205
https://doi.org/10.1007/s00374-003-0620-7
https://doi.org/10.2136/sssaj2004.0347
https://doi.org/10.2136/sssaj2004.0347

AR, AKX RS AR 5T L3R A B A e %R 159

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

classification of soil bacteria[J]. Ecology, 2007, 88(6): 1354 — 64.
Balser T C, Firestone M K. Linking microbial community
composition and soil processes in a California annual grassland
and a mixed-conifer forest[J]. Biogeochemistry, 2005, 73: 395 —
415.

Fierer N, Schimel J P. Effects of drying—rewetting frequency on
soil carbon and nitrogen transformations[J].

Biochemistry, 2002, 34(6): 777 — 787.

Soil Biology and

Schimel J P, Schaeffer S M. Microbial control over carbon cycling
in soil[J]. Frontiers Microbiology, 2012, 3: 348.

Zhang Q, Wu J J, Yang F, et al. Alterations in soil microbial
community composition and biomass following agricultural land
use change[J]. Scientific Reports, 2016, 6(1): 36587.

Zhao S C, Li K J, Zhou W, et al. Changes in soil microbial
community, enzyme activities and organic matter fractions under
long-term straw return in north-central China[J]. Agriculture,
Ecosystems and Environment, 2016, 216: 82 — 88.

Wieder W R, Bonan G B, Allison S D. Global soil carbon
projections are improved by modelling microbial processes[J].
Nature Climate Change, 2013, 3(10): 909 — 912.

Li H, Yang S, Semenov M V, et al. Temperature sensitivity of
SOM decomposition is linked with a K-selected microbial
community[J]. Global change biology, 2021, 27(12): 2763 — 2779.
Zhao M X, Xue K, Wang F, et al. Microbial mediation of
biogeochemical cycles revealed by simulation of global changes
with soil transplant and cropping[J]. The ISME Journal, 2014,
8(10): 2045 — 2055.

Liu S S, Wang F, Xue K, et al. The interactive effects of soil
transplant into colder regions and cropping on soil microbiology
and biogeochemistry[J]. Environmental 2014,
17(3): 566 — 576.

Liang Y T, Jiang Y J, Wang F, et al. Long-term soil transplant

Microbiology,

simulating climate change with latitude significantly alters
microbial temporal turnover[J]. The ISME Journal, 2015, 9(12):
2561 —2572.

Zhao M X, Sun B, Wu L W, et al. Dissimilar responses of fungal
and bacterial communities to soil transplantation simulating abrupt
climate changes[J]. Molecular Ecology, 2019.

Liang Y T, Xiao X, Nuccio E E, et al. Differentiation strategies of
soil rare and abundant microbial taxa in response to changing
climatic regimes[J].

1327 — 1340.

Environmental microbiology, 2020, 22(4):

Waldrop M P, Firestone M K. Response of microbial community
composition and function to soil climate change[J]. Microbial
Ecology, 2006, 52(4): 716 — 724.

Liang C, Gutknecht J L, Balser T C. Microbial lipid and amino
sugar responses to long-term simulated global environmental
changes in a California annual Frontiers in
Microbiology, 2015, 6: 385.

Rk, LM, SR, . BB AR RAR U A MR

grassland[J].

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

PRSI RIEL]. 42252747, 2021, 41(16): 6542 — 6551.
Landesman W J, Nelson D M, Fitzpatrick M C. Soil properties and
tree species drive B-diversity of soil bacterial communities[J]. Soil
Biology and Biochemistry, 2014, 76: 201 — 209.

Andre F C, Chantal H, Keith H, et al. Thirty-seven years of soil
nitrogen and phosphorus fertility management shapes the structure
and function of the soil microbial community in a Brown
Chernozem([J]. Plant and Soil, 2009, 315(1/2): 137 — 184.

Brockett B F, Prescott C E, Grayston S J. Soil moisture is the
major factor influencing microbial community structure and
enzyme activities across seven biogeoclimatic zones in western
Canada[J]. Soil Biology and Biochemistry, 2012, 44(1/2): 9 — 20.
Schimel J P. Life in Dry Soils: Effects of Drought on Soil
Microbial Communities and Processes[J]. Annual Review of
Ecology Evolution and Systematics, 2018, 49(1): 409 — 432.
Carson J K, Gonzalez-Quinones V, Murphy D V, et al. Low pore
connectivity increases bacterial diversity in soil[J]. Applied and
environmental microbiology, 2010, 76(12): 3936 — 3942.

Francioli D, Schulz E, Lentendu G, et al. Organic Amendments:
Microbial Community Structure, Activity and Abundance of
Agriculturally Relevant Microbes Are Driven by Long-Term
Fertilization Strategies[J]. Frontiers in microbiology, 2016, 7:
1446.

o, BREER], F Ao, S R IR) 32 R07 HO 242 vE I (Larix
gmelini)) AR PR AR BT SR PUHE T 12 [T]. A28 2R,
2020, 40(21): 7621 — 7629.

Burns R G, DeForest J L, Marxsen J, et al. Soil enzymes in a
changing environment: current knowledge and future directions[J].
Soil Biology and Biochemistry, 2013, 58: 216 — 234.

Castle S C, Sullivan B W, Knelman J, et al. Nutrient limitation of
soil microbial activity during the earliest stages of ecosystem
development[J]. Oecologia, 2017, 185(3): 513 — 524.

Zheng T T, Liang C, Xie H T, et al. Rhizosphere effects on soil
microbial community structure and enzyme activity in a
successional subtropical forest[J]. FEMS Microbiology Ecology,
2019, 95(5).

Bouskill N J, Lim H C, Borglin S, et al. Pre-exposure to drought
increases the resistance of tropical forest soil bacterial
communities to extended drought[J]. The ISME Journal, 2013,
7(2): 384 —394.

Na X F, Yu H L, Wang P, et al. Vegetation biomass and soil
moisture coregulate bacterial community succession under altered
precipitation regimes in a desert steppe in northwestern China[J].
Soil Biology Biochemistry, 2019, 136: 107520.

Ding X L, Chen S Y, Zhang B, et al. Warming yields distinct
accumulation patterns of microbial residues in dry and wet alpine
grasslands on the Qinghai-Tibetan Plateau[J]. Biology and Fertility
of Soils, 2020, 56.

Rajendran N, Matsuda O, Rajendran R, et al. Comparative

description of microbial community structure in surface sediments


https://doi.org/10.1890/05-1839
https://doi.org/10.1007/s10533-004-0372-y
https://doi.org/10.1016/S0038-0717(02)00007-X
https://doi.org/10.1016/S0038-0717(02)00007-X
https://doi.org/10.1038/srep36587
https://doi.org/10.1016/j.agee.2015.09.028
https://doi.org/10.1016/j.agee.2015.09.028
https://doi.org/10.1038/nclimate1951
https://doi.org/10.1111/gcb.15593
https://doi.org/10.1038/ismej.2014.46
https://doi.org/10.1038/ismej.2015.78
https://doi.org/10.1111/1462-2920.14945
https://doi.org/10.1007/s00248-006-9103-3
https://doi.org/10.1007/s00248-006-9103-3
https://doi.org/10.1016/j.soilbio.2014.05.025
https://doi.org/10.1016/j.soilbio.2014.05.025
https://doi.org/10.1146/annurev-ecolsys-110617-062614
https://doi.org/10.1146/annurev-ecolsys-110617-062614
https://doi.org/10.1128/AEM.03085-09
https://doi.org/10.1128/AEM.03085-09
https://doi.org/10.1016/j.soilbio.2012.11.009
https://doi.org/10.1007/s00442-017-3965-6
https://doi.org/10.1038/ismej.2012.113
https://doi.org/10.1016/j.soilbio.2019.107520

160 + 3 @ Wk % 55 %

of eutrophic bays[J]. Marine Pollution Bulletin, 1997, 34(1): 26 — Bulletin, 2021, 66(19): 2036 — 2044.

33. [47] Baath E, Anderson T H. Comparison of soil fungal/ bacterial ratios
[45] Wang X X, Zhang W, Zhou F, et al. Distinct regulation of in a pH gradient using physiological and PLFA-based

microbial processes in the immobilization of labile carbon in techniques[J]. Soil Biology and Biochemistry, 2003, 35(7): 955 —

different soils[J]. Soil Biology and Biochemistry, 2020, 142: 963.

107723. [48] ZEEEH, PMIOAR, 5k T, &5 AR IERUEY S5 R BRI A B
[46] LilJ, Zhu T, Singh B K, et al. Key microorganisms mediate soil fig G W R T e B A TR) 437 B 9% ). M Bk Ak 2%, 2022, 51(1):

carbon-climate feedbacks in forest ecosystems[J]. Science 9-18.

Effects of Ecosystem Habitat Changes on the Response of Microbial
Community Structure

LIN Jia-min"2, ZHENG Tian-tian**, YUAN Hui-lan?, BAO Xue-lian?, MIN Kai-kai?,
JIA Wei-na’?, ZHU Xue-feng?, LIANG Chao?
(1. Liaoning University, Shenyang 110036, China; 2. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: [Objective] There exists significant differences in soil organic carbon and microbial community structure
between forest and cropland ecosystems. It is possible to clarify the response of soil microbial communities to changes
in habitat climate in order to predict the transient response of ecosystems to changing environmental conditions.
[Method] Soil translocation experiments were set up between forest and cropland ecosystems in the the northern of
China. The study explored the microbial community structure after cropland soil translocated to forest ecosystem and
forest soil translocated to cropland ecosystem for two years using biomarker-phospholipid fatty acids, and analyzed the
edaphic factors for to investigate the relationships between the alteration of microbial community structure and
edaphic factors under changed climate habitats in forest and cropland ecosystems. [Result] (D The biomass of all
microbial groups in the topsoil decreased significantly after the forest soil translocated to the cropland ecosystem (P <
0.05). Specially, the total microbial biomass, bacterial biomass, fungal biomass, gram-negative bacterial biomass,
gram-positive bacterial biomass and actinomycete biomass decreased 28.2%, 27.9%, 44.1%, 39.6%, 18.8% and 19.8%
respectively. In the subsoil, only gram-negative bacterial biomass significantly reduced (P < 0.05). @ For the cropland
soil translocated to the forest ecosystem, general increased in the biomass of all microbial groups at the topsoil,
significantly decreased in total microbial and actinomycete biomass at subsoil (P < 0.05). 3 The redundancy analysis
showed that there was a significant correlation between the changes in soil microbial communisty structure and
edaphic factors. The contribution of soil moisture to microbial community structure was from 27.5% to 50.9%.
[Conclusion] Overall, the effect of cropland environment on forest soil microorganisms is more stronger than the
influence of forest ecosystem on cropland microbial community structure. Soil moisture is the predominated to
influence soil microbial community structure.

Key words: Soil translocation; Soil microorganisms; Phospholipid fatty acids; Edaphic factor; Climate change
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