550 % 45 1 1) + ¥ % R
201341 H

ACTA PEDOLOGICA SINICA

— LTS B M B O AR BB U R B 5

+ F=3 1,2 o 1 R ETSORTEN | N \ ],2 . IT
FHET FRAE REE R FT OKWHE
(1 EBE B A BB FT 0, bR 100085)

(2 W E B BERF T2 B, dE B0 100049)

w OE FIHIE i PCR A 454 FEBERRIN 7 85, WF 5% 17 180 1 98 19 L — e 280 &0 38 350 i A 2 ) R O B TR 110
2R R (I T VTR L) VR A5 M . SR R BEE IR RO, R S w2, AL A A
TR BRI T R T e R R s TR M, HAE O 1077 ~ 10" (5 16S rDNA) ,10™ ' ~
107 (4 16S rDNA) ,10%>* ~ 10" (2L 5§ 18S rDNA) ,10™** ~ 10%% (& 1§ amod L H) , 107 ~ 10 (40 &
amoA JE[H ) 107 ~ 10" (nirk JEP) ,10%™ ~10”* (nirS FE[H ) ,10™% ~ 10" (nosZ J[H ) o & R 5 15 51
T 6459 £ 1 16S rRNA SLH JF 51, 35 &y 496 bp;28626 £ 41 1 16S rRNA LB 91, 57 ¥ K fiF 2k 448
bp ;4683 S5 FLI 18S rRNA JL[F 751, P-4 i -y 534 bp, OTU(97% MUK ) W R B, UAE W #EE a2 HE 1
5B A SR A BT T S AR O o Jaccard 22 5 BE 434 6 WY W] — 0 TR0 % 1 58 2 IR RN GRCAE W B 45 R T D AR
ABL, T AS 1R 7 5 B =S 3R 2 B 2 8] Y 22 57 0K s Mantel 6 30 & B, 5 08U2E W RE 5 8 AL AR G 09 2 A3 2 %
RLE I, TEFTA LA T DUR T T AR T T (89% ) Jy 3, Hodn A 5 H M b & b A OG . TR 1Y
FERPENMITIRIT(33% ) AREIT(17% ) R T(12% ) JTRE (1% ) JERER [T (10% ) F L #
[1(7% ) o Ho BATHI TS W TR 2 FEAER)Z T b TAESRJZ 45 040 5/ ) R0 S BE B 1] 0 A X
ZEMEERZ L ES, S HIERELE R FEMX. TAERTFI BT =411, F8ET(87% )

Vol. 50, No. 1
Jan. ,2013

TRIT(9% ) MERFER ] (4% ) ,FEN—FA) 32K L, e R BV S5 T 25 5%

Kgia CLYE; PR BRI F 5 IO ) 2 R 5ol BT 5 A AT 5 TR
HESES Q938.1 +3 AR AR IR D A

2T S PR I Bk 40+ 40 h A A e i £ 2K, R T
Hik 5690 7 hm®, 29 5 4 [F LB 6.5% 1
Gy A DR % [ P S B i [X 28 0 RO 2 46 0 1Y
FEPK . BT AR AN E RN, 25X
ST 38 1A I ™ T 19 - S 7 5B Ab L RR Ak FK Rk 4
IR M R R S R G T LR
G, 025 A LR LY R 46 R AL, 1
Zo RN R AT LA O 5 S E i — B
Feb. MR SR R R S RS
o PR R I 52 3 0 O T

ULAR O, [ P 2 38 b A e R B e K
(DGGE) A 3ifi BR 1 - BE K B 2 257k (T-RFLP) il
TEREI S5 S B IR B4y T AR W 2E HOR LA % BIOLOG
SEJ RN LA AT R TR R, BT +
EHAE R, B, g o2 f J PCR-DGGE
Sy BT T L0 P2 S R W O A AL VR T 6 Bk 2 4 R

= [E K HARBLEFE T H (41090281 1 41025004 ) % 1)
T W IHAE# , E-mail ; zhanglm @ rcees. ac. cn

PEH R 2 A (1989—) B WL o A, N gE L HE o F AR B %58 .

Wk H 41:2012 - 01 - 045 4 845 ki H #7:2012 - 04 - 12

VR LSRR 5 He 251 5 4 5 H PCR A v [ I
W9 R LT 48 v A7 A v B0k v a1 4k o, B
T8 2 RT3 AS () it S Ack 3 % HE R B0 4
etk 5 A8 Ak A8 A w7 53 8 28 4 R T o
S0 8 5 T-RFLP $ AR F 5T & BLLT 8 7 35 Hb A1)
FA 75 B A (7] 7K R it A A T4 e ) - 48 20 1 B T
GER P A S R X SR 5 BT B O AT
FEAE BN FERH BRE BB SRS R Z AL, A5
LR T I e — I Bl A= W, M LA A 4 A0 L
MEEAENE LR EY IR A SHE T/ B
— {1 A B R TR AT T A
HIBFFEFBE . 40 Roche 454 -4 438 3 15 1% Bk Fn
emPCR (emulsion PCR) il £ ¥ 5 , 4K J& FH £5 W 19 12
M, A5 A% SE i Sanger M 3, ROKIR S T ) ¢
TR IR REAR T B A o % H R PR g L e
A A 45 e AT 2 T X 3 B8 B i R R A U e )

E-mail; yuanclfeng@ 163. com
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R Sy 9 A L QAN e Rl G e i e
FeH

AW G 18 T A5 B R DN e T T80 g i B B — gt
T HESRJZ R ) I b A0 R R R B R N I
rRNA(SSU rRNA) 3 R gE AT TRy, & 7R
454 FERIR DN P B TE f 7R LR GlAE W) 2 R D7 W
A AT AT PE RO 3, D i H AR B4 T 15 R84k o3 A
RATIESHE MRS . o, AT IEF E
it PCRFGARFE T DL = A5 DL R A AU 3
5 Dy BE 2 D (40 T 0y B AR 4l (amod ) 2k
P, A R 66 38 SRl (narS \nirK) BE Y, — 0L R
R (nosZ) JE IR ) 19 2 A8k, 7E M EE A |, 45
WA Z A L RN ZE S 8N T2
[ 14 56 2, LAS O DA TR £ 38 3t DX A 0 19 22 R AP
A FEAE S FERZ MR 3RO B A 3 28 Gl 2R ) £ AR F AR
BRGSO RIHR SRS S S %

L BRIk

1.1 TE#HS

IR T 2010 4 7 AR A W A B —
LR Fr B b, - 4SS R Oy 2135 (R B R E Bk
) 403G = AN RE A XY 1A (N28°387327, E112°55'10”;
YR 37 m) (XY2A (N28°38'33", E112°55"11"; #§ 4k
43 m) Fl XY3A (N28°38'33", E112°55' 11"; ¥ #&
42 m) o =AFER BT N B BRI,
FIFHZE T 55 5] o - 46 A B | 05 1l AT B R B A H
Hoo BEABESAEL S0 m’ L E AT A L8 (H
5 em R 20 em) WAIME N —DRZ LM I
XFXY3A K i 0 — A7 s AT 3 TR AR R 2
+AE4> M FRIE A XY3B (20 ~35 em), XY3C (35 ~
55 ¢cm) Fl XY3D(55 ~70 em), i 6 MRES . +
BREFHACIKEZRZLRE, i 2 mm §f J5 40
B IRAE T 4CHn -80°C Yk A, 43 0 FH T HAL 45 A
FE I DNA 421,
1.2 TEBAERNE

A AL AR I SR AR S I # EE % BR A AR
fb-t ik, 2R & = AT R 43 H AL ( Vario EL, El-
ementar, Germany ) Il %€ , 3 fik & Lb DA+ 3 A Bk
SEMEA ST ENMEERR, L% NH -N #
NO; -N A1 mol L™" KCI 2425 , A % 423 81 53 H7 A
(SAN + + ,Skalar, Holand ) #ll & .+ S % 12 73 7 =
% Kettler 25" [ 7

1.3 11 DNA {£E

FREL 0.5 ¢ + 3 ] Fast DNA® SPIN i 7 £
(Qbiogene Inc. ,USA) $2 B 5. DNA | #1E #2068 5 of
1T, WA o3l , B AE FastPrep® 41 i i 7% 1 ( Qbiogene
Inc. ,USA) | #EAT 20 0 il i b 34 B 5 B2 1y 4. 0, i)
1R 30 s, JF R & 15 min J5 R iF17 520
& Prit DNA 23508 10 £% )5 #EAT F i 5256 o
1.4 ZE=Z PCR

M 16S tDNA (BAC) £ i PCR % i TaqMan
PREFIE R Probe TM1389F 1Y 5° 3y 1] FAM #5ict,
3" 3 TAMRA #7ic"™' . B 16S rDNA(ARC) , B
18S rDNA (FUNGI) LA Kz ARG BhAH o 2 A (41
amoA JLH (AOB) , 17 B amoA JE K (AOA) , nirS
nirK .nosZ L) I € & PCR 43 #7 % i SYBR Green
Jefa k. 40E 168 rDNA g it PCR RNIK R Jy 25
wl {K & & Premix Ex TaqTM (TaKaRa) 12.5 ul, 5|49
(10 wmol L™") & 0.25 pl, Tagman #£4f ( TaKaRa, 3
pmol L™)0.5 wl, Mg 1wl A3 K 1) B AL 74 &
¥4 SYBR® Premix Ex Taq™ ( TaKaRa) iji B 45 #
P O BRI AR Dy 2wl 4% A E & PCR P
519 SOV R T 22 SOk 3R 1 TR o RO TE
iCycler iQ5 ( Bio-Rad,USA) £ & PCR X L i# 47, 4%
FEPE B PCR bR if 28 2 % 0 45 15 450 o O ik
A
1.5 454 £ F REBIE S 7

P T #E B R DN P B9 7 B 16S tDNA 41 16S
rDNA DL S F T 18S rDNA [y PCR 4 1§ 51 4 1 52 i
Z 1, Hp Primer A-Key(5°-CGTATCGCCTC-
CCTCGCGCCATCAG-3) | Primer B-Key ( 5’-CTAT-
GCGCCTTGCCAGCCCGCTCAG-3") &7 Roche 2 &) #2
LA mAE MID 45 w51 (T 8 R B) Z
AR5 . MID Sy — B il 3 1 SE A% T IR ¥ 911
B AN E B MID DU F X 48 . B 16S rDNA
FIFLF 18S rDNA PCR J B fA& & 2. S0pl & & &
Premix Ex Taq"" (TaKaRa)25 wl, 514 (10 pwmol L")
£ 1 pl, A 75 2 1 (BSA 325 mg mL™ ') 0.5 wl, BiAR
3 wl, 407 16S tDNA PCR SR 2 .50 wl f& &
% 10 x buffer (% Mg’"; TaKaRa) 5 wul, dNTP ( 4%
2.5 mmol L™'; TaKaRa) 4ul, Ex Taq™ ( TaKaRa )
0.5 pl,%l%(l() pmol Lfl)% 1 pl,ﬁé*}i4 plo

I PCR 7= ¥ £ U] i i A J5 A1 NanoDrop 2000
( Thermo Fisher Scientific Inc. USA) jll| 5 ¥¢ B , 45 &
JRIR A 5 1% B 3 [E Macrogen 2y /) %7 X 454 ] F¥
I o BT AHF S mothur' ™ (v. 1.21. 1) 4b 3,
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REGRFWT 1) FFH 403 ffi ] mothur 42 fik [ sil-
va 2% 751" (http : //www. mothur. org/wiki/Silva_
reference_files) 47 ¢ %] L X} (align. seqs) )5 , 2= &
B B (/T 150 bp) K & A (B #2216 |, Il i
B H 2 (preclustering ) [ i 5 51 o Ay W 50T
(pre. cluster fir4>) , SR Jo B BT 45 2] /Y w85 51 4 e 51
1193 2K (classify. seqs iy %5 1 B\ 4fl B i J] mothur
4 RDP 2% F 5 MK R %", B i
mothur & ) silva 2% J7 51" FIXt R (9 NCBI 43
2k & 4 ( http://www. mothur. org/wiki/Taxonomy _
outline) o 2) F¢ 51 73 H7 « 5K HIHE T 5 51 A 4B 88 14 07 1%
K677 9 43 S A TA) B9 AT #8443 28 858 (OTU ) 5 1)
mothur (1Y dist. seqs Fl cluster fiy 2>, AW X AE 97 % 1)
HRUE AT AT T OTU 4387 3) A 28% 43 #r - |
F mothur Hr i Ay 4, A2 BT A FE S 0 Rl £ (rar-
efaction. single) , 7 T BUFE (sub. sample ) DA AR 3IF %% #F
i T 0 BOAH 8] B LAl B e B T OTU 1 2 4 1
(‘summary. single ) | Bf 7% [A] 22 5% ( tree. shared | met-

astats) 2 L5 PRI N T 195G R 55 o AN IE AR 46 73 2

SEANIE T 25 TR WD AR AR AN TRIAE P B8 A
1.6 ZitHHh

FHOG T BT (BREFFR UL BT Ah, #5°8 Pearson AHC) |
t-6: 56 25 38 158 SPSS 19 (IBM, USA ) 52 ¥, Mantel £
1 F mothur " ff) mantel Ay 2+ 5., p < 0.05 K
&,
2 FIRHIHE
2.1 tEBUMR
TEBALE BN R 2 Pros, LRI 4, pH
1E4.42 f15.73 Z ], AP 2R & & E g
TREERG IR, R B BEF M A OCC R . T
FRRE B U 9 ) TR R, T R IR R
S R LG ) T A R R R, R W] R
HUBT D B R B T A S R e Ah 72 XY3 AR R
Pl T b, S 2 G B TR R g g
R NO, 2 KR WIMIE G )2 LR A RN
I 2 &N W e T L W T R A A A

*2 TEBAMR

Table 2 Soil properties'

)

b LR &R N . Bk o A A& i ARG &

+HE9 i AL

M pH Organic matter Total N Clay content NO; -N content NH," -N content
Soil ID . . C:N .

(gkg™) (gkg™) (gkg™") (mg kg ™' dry soil) (mg kg ™" dry soil)

XY1A 5.11 16. 49 1.21 7.97 165.0 10. 05 8.50
XY2A 5.73 17.43 1.09 9.19 220.9 2.37 8.87
XY3A 4.93 13.96 0.97 8.10 257.0 4.15 8.31
XY3B 4.64 6.79 0. 65 6.56 306. 6 2.81 7.26
XY3C 4.67 4.58 0.55 4.43 357.0 11.41 10. 88
XY3D 4.42 3.65 0.52 4.23 359.2 29.51 8.20

W) BREVKR SN2 NI EERESE, HASEY N 3 AR EEAEYE., Note:1) Values are means of the measurements of

three replicates except that the values for clay content are means of only 2 replicates.

2.2 FEPCR

W Y0 AL SSU tRNA £ [H (ARC \BAC .
FUNGI) DL B ATy Rg 5L ( AOA ,AOB ., nirS . nirK |
nosZ) (¥ VLRI #] 1 fir 7R, L3 SSU rRNA 3
P 2 18 1 K E/ME O : BAC(10%" ~107) > ARC
(107% ~10°°) > FUNGI(10°™* ~ 107" ) | i %) k£ 5
) R R EAT2E S B WAL E R EES
SR T O B A R R 1 O ) F 5T 4
e—E, Cao %120 12 ] A AE 10 52 RE 0T 7 B L R R
FE AT 4 e A AR £ A 1 168 1D-

NA {4 58 1 + #5 DKk 100 ~ 1077 3 B ok
1047 ~10%" . H A WA 41 3 b F 1 18S rDNA
P& DUR A i 38 , {5 Prévost-Bouré 25" Xt 24 AN [
T HEHEAT B PR A R B v T R ELTH 18S rDNA 45
DLECH 29k 10%% ~10%7 | Grantina 257" %} K 6] +
Hb R A2 R B A AT 3 B
FLPH TS #5 DURAE 1057 ~ 1077 2Z ], 5 A58 iy
P A 2 AU R OAE DG BE B bl B amod Sk

(107 ~10%") ZF B % £ T 4 W amod 3t [N
(10%7 ~ 10%%) | 31X 5 2z if % B2 o 21 5 i #F 5% 4%
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SO R A O R v R R A T T
TR A 72 PR B R A T SR, Rk
FHOCHE A o, D B 2 AR 2 nirK (1077 ~107%)
nirS(10%* ~10”%") (nosZ(10™" ~10™%) ,

SRR UL, L b 4 DB 85 UL RTE R R £
(XY1A XY2A  XY3A) # & FAE % 2 £ (XY3B,
XY3C XY3D) , 75 -+ 5 i 1 |- Bl R 5 i 38 i ¢ I
(M 1), “FHEBENRME KR TR
5 R P DU R 8] 9 AR 5 0 A B, DAL A% SR T Y
ZIEEAPLI S A 2R KA T B E IR A,
1M 45 R R O B B MG AR X
JUFh A A 35 i1 9 25 o J B A0 B RN B 2 T
ST R AR, HL S A L A IR A G,
FS Rk 21 4 U e G B R O R 1
b s MR ML . X AT REJE TR TR B
8 T, - 98 v 3 SR S b 5 T R A ) i
AR T SR FLBRZE R, 5 B K 23 AR SCIR B, i
M52 Wi B 2 0 0 A A o 4% 2k DR 9 DL M 2 ] 22 0 =
TEAH SR W 7 BB 7 XF e AT — 2. 53 4h,
AT R 2 55 pH R E IR A OGSO X
P 2Bl A W 0k TR Ak - AR pHL A M 38 R A A
RS RGBSR N DO AR 3%

100

o ---e--- AOA

£ 90}

B —e=— AOB

z 8 ARC

> L —

a E 8.0

% ) —e—BAC

5870t

Sg’ — e FUNGI

xS

X % 6.0F —e—nirk

o

=’ —*—nirS
50+

" — = —-nirZ

0
XYIA XY2A XY3A XY3B XY3C XY3D
T AE4 5 Soil ID

1 & PCRZ5HR (XY3D b AOB R TAE KR ) . AOA,
W amoA 3% P ; AOB, 41 T amoA F: B ; ARC, 15§
16S rRNAZL [A ; BAC, 41 16S rRNA 3t [H; FUNGI, H &
18S rRNA H:[H
Fig. 1 Results of gPCR (AOB in XY3Dwas not detected). AOA and
AOB stand for archaeal and bacterial amoA gene, respectively; ARC,
BAC and FUNGI indicate archaeal 16S rRNA gene, bacterial 16S rRNA
gene, and fungal 18S rRNA gene, respectively.

2.3 454 MFE
BR T FEdh XY3B R 16S rRNA LA
BETEPIAN  FEARE S ARAS T AN T LR Y

SSU rDNA J B, BIXS 17 ASFE S JEAT T ARSI I 5
HARTFH T 16S rRNA LK 741 6459 5%, K i
496 bp, 4 # 16S rRNA L [K ¥ 3] 28626 4%, F-H# K
J 448 bp, . 18S rRNA R [R 331 4683 4%, FH
J¥ 534 bp, Zeid Bl S, 350 0 1 7 50 8Ok
W 6416 4% (A TE 26505 4% EHH 4059 4%,

2.3.1 o-ZHE Fi mothur [¥ calculators i1&
T 1T A TEMRRN o-ZHEME (K 3) . SRR,
TE 0. 03 1 22 53 FE /K P  , 4% ik A A 8 ol 2 24 oK 3 3
HETFEEMB (BRI ), 1B Good’s coverage
KT 0.80 WAL ik 2 A £ 4. th T OTU %A
Chaol 4§ %32 EIBURE (950 B9 S Y, ol % 54
7% a-ZHEE S BB A T 2 8] YOG &R, A SE 2 RS
BRL3S JHEAT 1 F IBURE , o 25 A il 19 ) 51 2 — 2
BT FE dl F BE AL T 90 Z& 7 I 16S rDNA
51,1022 40 16S rDNA ¥ 51,140 45 H 1 18S 1D-
NA J7 3 (XY2A 30 KA, REfrit ), Tt E
B o-ZFEME . NER 3 FTLUE H, BRI TE Y
791 5% Bt /0 B HORE AS B S 3 0 v, A0 T Y 1 O
WIARE , B A T =% Z 6] R IZ LT OTU £
FEPENTY Al i > B > | o AR i R,
# Chaol & J& 5 B0 5 41 & ) OTU % (sobs) |
Chaol \npshannon & %45 i 25 1E ARG, 1oy 1 19 2 4%
PEAE RS 40 B B R R R E A O R4 R A IR
W] a-ZFEPEIR R A B % . BRI Y invsimpson
TR SRS A S EREEMCUIN, RI PE -2
FEPERR AR5 TR K pH A BLI L 2 R R BR AL
SRS AR T W E A OC . AR A BESE R BE
RV Y N ) S REE A BT R R H AR
LA A Xof 213 1y LR ] A, 3 5 Eh BT AR T 4 11
T AN () 3 o R A R S P S K — 25 R
BT — LT

2.3.2 BEIEMEIMCEL TEEIBERY SRR b AR
X £ FE S A VI RE TS AT T . OTU 23 A K 31,
X E 16S tDNA 1 & ,3 P #FEJZ + XY1TA XY2A Al
XY3A st OTU 2y 2 A, o] — &1 F i XY3A
XY3C #1 XY3D $£4 % OTU K 10 4~ % 4 i 16S
'DNA T 2, 3 2 4+ (XY1A . XY2A . XY3A) Fl %
(XY3A XY3B . XY3C XY3D) Bt il i 8 2 11 OTU 43
A 14 ASF T A HOE X — B E B ok 6
(XY1A XY3A)FI 14(XY3A XY3B.XY3C .XY3D),
RUIARREZ LR 6 A LA, [/ — 7 s A [6] &) 1
TRBE 3 bl B A0 R TR R TR AR R T =
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Table 3  «-diversity indices of microbial communities
A e o IRURE Hif IR )G
Microbial Before subsampling After subsampling
Community® nseqs” coverage sobs nseqs coverage sobs chao invsimpson npshannon
XYIA—ARC 469 0.91 73 90 0. 82 27 47 5.00 2.75
XY2A—ARC 90 0.83 29 90 0.83 29 47 11.38 3.11
XY3A—ARC 109 0. 86 30 90 0.92 20 23 3.70 2.29
XY3C—ARC 5161 0.98 163 90 0.78 31 69 5.32 2.96
XY3D—ARC 587 0.96 58 90 0.82 30 60 9.38 3.10
XYIA—BAC 2418 0. 62 1179 1022 0. 69 505 949 164.22 6. 20
XY2A—BAC 1496 0. 60 775 1022 0.76 462 721 199.21 6.12
XY3A—BAC 1139 0.59 611 1022 0.81 406 578 134.12 5.88
XY3B—BAC 1022 0.57 569 1022 0.57 569 2055 150. 35 6.34
XY3C—BAC 19110 0.76 6124 1022 0.54 602 2219 267.42 6.53
XY3D—BAC 1320 0.58 716 1022 0.78 419 655 157. 62 5.91
XYIA—FUNGI 234 0.76 85 140 0. 81 50 77 22.79 3.75
XY2A—FUNGI 28 0.29 24 NA® NA NA NA NA NA
XY3A—FUNGI 276 0.72 103 140 0. 82 47 70 10. 92 3.46
XY3B—FUNGI 140 0.70 64 140 0.70 64 136 17.56 4.06
XY3C—FUNGI 2341 0.89 374 140 0.71 54 184 7.82 3.55
XY3D—FUNGI 1040 0.92 147 140 0. 83 43 78 11.25 3.35

T :a:ARC, i ; BAC, 40 ; FUNGI, B . b:nseqs, JF 5145 ; coverage, 4§ Good’s coverage ; sobs, W 2< F| ) OTU % ; chao, Chaol =F & J& 5%k ;
invsimpson , Simpson £ #f 14 35§ ¥ 1) 18] §4 ; npshannon, 3£ F OTU fi§ Shannon £ FEMEFE B AE S B thit., S B HHE LA XS W hup://
www. mothur. org/wiki/Calculators#Community_richness, c; 84 625, AL i XY2A K75 19 E i 18S DNA J¥ 51 K /b, R iEfr B HUAE, Note:a:

ARC, Archaea; BAC, Bacteria; FUNGI, Fungi. b:nseqs, number of sequences; coverage, Good’s coverage; sobs, number of observed OTUs; chao,

Chaol richness estimate; invsimpson, inverse of the Simpson diversity index; npshannon, non-parametric estimate of the Shannon diversity index. For de-

tail, see http://www. mothur. org/wiki/Calculators#Community_richness. c¢:NA stands for not available ( due to that the sequences of fungal 18S rRNA

gene obtained in XY2A were too few for subsampling).
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Fig. 2 Dendrogram for Jaccard dissimilarity among
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PYROSEQUENCING APPROACH TO STUDY MICROBIAL COMPOSITION IN A
RED SOIL PROFILE
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(1 Research Center for Eco-Environmental Sciences,Chinese Academy of Sciences, Beijing 100085, China)
(2 Graduate University ofChinese Academy of Sciences, Beijing 100049, China)

Abstract Abundances and community structure of archaea, bacteria and fungi in a red soil profile located at Xian-
gyin County, Hunan province, was investigated with the quantitative real-time PCR (qPCR) and 454 pyrosequencing ap-
proaches. Results showed that with increasing soil depth, soil clay increased in content, while organic matter, total nitro-
gen, and carbon to nitrogen ratio declined. Correspondingly, the numbers of gene copies per gram of dry soil also de-
creased within the range of 10™” ~ 10> for archaeal 16S rDNA, 10*'"" ~10”™ for bacterial 16S rDNA, 10°* ~ 10" for
fungal 18S rDNA, 10" ~10** for archaeal amoA gene, 10*™ ~10** for bacterial amoA gene, 10 ~ 10™* for nirk
gene, 10°*" ~ 10" for nirS gene, and 10”” ~ 10" for nosZ gene. Pyrosequencing generated 6459 archaeal 16S rDNA
sequences with an average length of 496 bp, 28626 bacterial 16S rDNA sequences with an average length of 448 bp, and
4683 fungal 18S rDNA sequences with an average size of 534 bp. OTU (97% similarity) analysis revealed that the a-di-
versity was in the order bacteria > fungi > archaea, but there was no significant correlation between microbial a-diversity
and soil properties determined. Analysis of the Jaccard dissimilarity indicated that microbial communities in different lay-
ers of the same soil profile were closer, compared with the dissimilarity between three surface replicates. Mantel test
showed that clay content was the main soil factor explaining the variation of microbial communities. In all the soil samples,
archaea was dominated (89% ) with Thermoprotei ( belonging to Crenarchaeota) , of which the distribution was significant-
ly related to soil clay content. The bacterial community consisted mainly of Acidobacteria (33% ), Proteobacteria

(17% ) , Chloroflexi (12% ) , Bacteria incertae sedis (11% ), Firmicutes (10% ) and Actinobacteria (7% ). Acidobac-
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teria and Proteobacteria were found to be more abundant in the surface soils than in other soil layers, while the situations
of Chloroflexi and Firmicutes were opposite. All fungal sequences belonged to three phyla, i.e. , Ascomycota (87% ),
Basidiomycota (9% ) and Glomeromycota (4% ). This work demonstrated the great potential of pyrosequecing technique
in revealing microbial diversity and presented background information of microbial communities in the red soil.
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