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1.1 #
L1.1 R UEFAE & 89 R 4E . 2008 — 2009 4
6 2B W3R I T T 43 31 e 438 A P 4B 2 (0 4F) |
FPAE 1 ARAEA: (1 4F) B4R 2 4R464 (2 4F) E1E 4
AEAEAE (4 4F) CEEAE T AEAE AR (7 4 ) 1 SR i B
BRI 5 SUHORE  FHEURE 7SR 42 0 - 20 emiRJE + )2
FRAE AR 25 T PRI 498 B B A G T BB R A8 R . B
P B} 95 4w A - B, B R AR 2 T A 4 ) B
TR AR B HERE A
1.1.2  FZRH AL LS : PCR {7 . PMD18-T #; {4
W K% A 5 A 38 DNA NG &0 [ i
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G B . B L ST A R A R — 4
YE . B E R AR M R L B TE B B
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BEANFE PR 22 (0 T VR BGE R B 10% 1Y, IO VR AR
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Bl A= W A B T i
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13,1 ARFAAH T 09 5 0 - F o3 25 21 i) P 354 1 422 b
FFREEAMRE SR L, 28CH %, M4 18 -24 h
HE D BEVETE A . 41 B 10 T8 A R AE 15 35 R ik I A=
A AL S B S H B S8 SOk [ 12 ] 17

PR A TR PR 5L [ 41 DNA, SR 38 H 51 9 271/
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Table 1  Bacteria, actinomycete and fungi’s quality change in rhizosphere of different continuous cropping age

Bacteria

Actinomycete

Fungi

Continuous cropping

Actinomycete

Bacteria number Less than Less than Fungi number More than
year (a) . number .

(cfu/g-soil) 0 year . 0 year (cfu/gsoil) 0 year

(cfu/gsoil)

0 3 x10 - 4.32 x10° - 1.5 x10° -
1 1.17 x 10’ 61% 2.31 x10° 46.53% 1.96 x 10° 30. 66%
2 0.87 x 10’ 1% 2.39 x10° 44.68% 2.31 x10° 54%
4 0.86 x 10’ 71.33% 1.56 x10° 63.89% 2.5 x10° 66. 67%
7 1.03 x 10 65.67% 2.42 x10° 43.98% 1.8 x 10° 20%
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AN [) 2 VA1 B A A A B = 38 v 0 B o 400
1278 #, HLTA 2094 Bk, i TE 2152 Bk, & BAL 3
WA HE T 3 — 2L A S ik . DA 11
LGS o XT-XT1; i 3 H W 8 bk, 4 %5 - FOI |
F19 F117 .F21 .F41 F43 F72 Fl F724 ;{3 2 18 9
B, 45k SO1.S011 . S11.,S13 ,S21 S22 . S41 .S44 F
S72. 0 AFEfE A Wk X1 X2 X3 FO1 \F43 S01 .
SOL1, FfA 1 4FJ6E R Br T AR H A= X4 X5,
F19 (F43 S11.S13, Ffd 2 48 46 4B AR B 08 # i A=
Yk X6 X7 F117 [ F21 S21 S22, Fh A 4 4F {64 R
b A # G P X8 (X9 [ F41 F43 (S41 544, Fl i
T AFEAC AR PR A EGAE Y o X10 X111 F72 [F724
S21.872,
2.3 RBHAB. EEMHEZENEESER
2.3.1  PRBANTE 09 o0 2B 0E 0 5 O B A T B R
HEAT 2% PQ YL 8 S 45 T A A AL o 5, S5 SR 3R .
X3 X7 X8 X 3 BRI N 2= LB, HA4x 8 bR At
= I BA P, TR 34 A AT R S AT IR T AR X X9
X10 A 2546, HA 2R FAT 0 8 0 OB R A, 10 o 1A AT
AR HE 22 QY 8 BH Pk A 28 A0 L 4 ol il BH PE 45 5 TR PR
X2 Jo AR ARG AT R |2 i il BH P L ] TR AR
X3 JCZF A FT R AR kTl B P | il e R M R R
b R FRE R s BBk X4 R X11 % A= 3 A AR R AIE —
FE VAT Y R 0 28 10 0 2 I BH M T L A AL Bl 4 ik Tl
FEPE B TR 6 38 T AN 72 gl e FH R 2T V. P B PE AR
A ] RE R A — Fh I AR XS TR A AL RE AR
T Sl g BH M PR LT V. P I R 7 K AR TE
By A R h A 5 T bR X6 TC 3 AL T VR B AR iE

B o Tl P 5 TR PR X7 T 2 A KO TE R L RS TR
A6 V. P EIME R LS A R ER ik 55 T AR X8 T2
L AT R L TR AR HE 21 B A BB X | 2B A R ARG
it 4 i B P A VAR B 4

11 BROGH A0 /Y 168 rDNA 7 414K By 1453 -
1516 bp ¥ 7 5 $2 32 8| GenBank , [# #k X7-X11 % 5%
5 & HQ530510-HQ530514, Bk X1-X6 & F 5 K
HQ530515-HQ530520,, 7F GenBank i 17 BLAST
et 45 B B RR TE 25 RRAE R A B A AL R AE |, TR iR 2
BERANE AR X1 JE T 2R AT s (Bacillus sp. ) ,
Hkk X2 Nt $h 5 47 & (Arthrobacter pascens) , £
X3 BT &R & ( Pseudomonas syringae ) , B Bk
X4 F1 X11 N [E—Fh i, & Leifsonia xyli, @tk X5 K
S5 FF # (Arthrobacter chlorophenolicus) , T £k X6
h B AR B ( Microbacterium flavescens ) , T ¥k X7
J& T H a= 1 B M T R ( Sphingomonas sp. ) , TH Bk X8
J& T P8 R (Pasteurella sp. ) , B #k X9 Hy filf H
EMIAT B ( Bacillus simplex ) , B AR X10 B K 2 0
FT % ( Bacillus megaterium)
2.3.2 RBEWEHEE NHERETE PDA Btk
AR R A R ORI B FOT R o073
NGRS I, Bt ZUIRIRGIOIR T8 22 B R 2 (0,
TR B 65,7 d R ELAR 242 mm, A A AT R AR T
SR TR 22, T B IR O, e IR ASOBURE A  RES U
i3RI s Ak F19 T8 3% B, 30 % A 855, 8 22 5
G, IR 6, W) ]G B AR A, R v B
RSO TR, T WA R R A, K,
7 dTE P AL 33 mm, 3 AR AN A, g3 B AR A
Sidi , o3 A L T A SO0 A= T R A Y B T L 4



838

Yanwei Yan et al. /Acta Microbiologica Sinica(2011)51(6)

THEBE IR 4E @5 Witk FLLT Bk B , 00301 R 7% 35
GEE, WG A6, R REESC AOBRA3H
W, T LLAE O, R A BUAL T 5 TR F21 18 v PP R
GECE, ERKE,T d WK AR 1S mm, (Yl 77 1R
@, R TR, B AT AR B
PR FAL B 7% AP 8 GEUE 5 AP e TR 4R AR 4T,
7T i R A TR v AR AL, A5 2048 (538 O, 35 T W) 8 P )
ama, M BEASTmOn 6,7 dRE R
36 mm , o3 A A AR S A T B A T 2, R
W PNIERTE S e S o & o S I R P A
PR F43 WL BUR W2 a0, IR E A6, )
WGk K, 15 1w AT Y K 6,7 d R
2244 mm oy A 0 R A S I T it K IR
BOBURe R AT B A B HIE 20 A A 1 1B § 1R bk
F72 R BOE , B8, M i 22 K 3 @, 5 08 s 4t
BHRTZ, FEREEE,7 d F% 70 mm, 73 /E
PR A TR, AT kRO DU
BRI, 7 AT ERE s B bR F724 g R P48
228G, KA, AR B I 8] T 22 8 4 1, R
DA RA, WH P E RO, 7T dRE L

49 mm , 73 AR IR EE | 50 T 65, 352D o3 B L o0
AT ERACR, B A 3 -4 /A, B A
EW

BE— 20 A 7 A E DT AR A Y TTS
P E Sy 551 - 666 bp #4551 $25 F] GenBank , 4
BHME RS, WA FO1 . F19 F117 F21 F41 [ F43 |
F72 . F724 1 % 5% 5 K Ik 2y HQ839772 . HQ839776 .
HQ596947 | HQ839778, HQ839780, HQ839781 .
HQ839783 (HQ839784 , 4 M| ¥ 45 S 7F GenBank H iff
17 BLAST L, 255 I A RHE , 1 5E TE Bk FO1 S IE AL
H % ( Penicillium pinophilum ) , F19 Sk & 4k AL 1@
( Cladosporium cladosporioides) ,F117 S}y s x KA 1
# ( Hypocrea lixii ), ¥21 ki #p #i % ( Exophiala
pisciphila ), F41 H % % & %
janthinellum ), ¥43 JJy 7= 2% F % ( Penicillium
purpurogenum) , ¥72 J& T W % J& (Aspergillus sp. ),
F724 3 KAk & ( Verticillium dahliae) .
2.3.3  fRAGL RS E LR ST SR AL B
AEEFRRFIE N SR 2 BT o TR A 20 2R AR A AR AN 52
3 .

(' Penicillium
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Table 2 Cultural characteristics of actinomycetes

Medium
Strain G 1 Ferri Glucose yeast
Features PDA ause i EM Fruc ucose )ea’s Tresners
cultural medium. citrate extract medium
S01 growing station well well weak bad well well
aerial mycelium grayish white Reddish-brown Little, gray without grayish white white
substrate mycelium Chestnut brown Reddish-brown brown Light brown  Reddish brown brown
soluble pigment Chinnamon light brown brown without without brown without
S011 growing station well well weak bad well well
Little , white . Sno
aerial mycelium Snow white white without i Wl White to blue 'w
with blue white
substrate mycelium indigo blue Dark blue indigo indogo blue
soluble pigment blue indigo blue indigo indigo indigo
S11 growing station well well well bad well well
Little ,
aerial mycelium Pink gray Pink to grayish white grayish without Gray camel gray
white
Light | t
substrate mycelium Red brown Red brown to blue orange colorless '8 rownfo orange
dark brown
Light brow
soluble pigment Spring plum red Grayish blue 1.g oW ithout without without
: without
S13 growing station well well bad weak well well
Little .
. . . . . . . . . Grayish
aerial mycelium Pink gray Pink white grayish without Cuttlefish ash hit
white
white
substrate mycelium brown apricot brown colorless Light red brown brown
Light
soluble pigment brown without without without without €

brown
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Medium
Strain Features PDA Gause 1 A M F-erric Glucose yee{st Tresners
cultural medium. citrate extract medium
S21 growing station worse well bad bad worse well
aerial mycelium Without creamy white without without without without
substrate mycelium Bluish white Creamy white S:;zzl colorless colorless brown
soluble pigment without without without without without Dark
brown
S22 growing station well well bad weak well well
aerial mycelium Grayish white white without without without without
substrate mycelium brown Jade pink Light brown  colorless colorless brown
soluble pigment gray Light pink without without without without
S41 growing station well well bad weak well well
aerial mycelium gray gray without without Mouse gray gray
substrate mycelium Light yellow Pink with gray brown colorless yellow brown
soluble pigment Cream yellow Light pale red without without without J;;fl;;
gree
S44 growing station well well bad weak well well
aerial mycelium gray Ivory white without without Grayish white ‘(j;?i/eis}l
substrate mycelium Light brown Cream yellow Light brown  colorless orange Slr:l: with
soluble pigment Light orange Light brown without without without without
S72 growing station well well bad weak well well
aerial mycelium Gray with red Light yellow Little , gray without Dark gray gray
substrate mycelium brown Yolk yellow Light brown  colorless Coffee brown apricot
soluble pigment brown Light yellow without without without Light
yellow
£3 MEEMEEENEE
Table 3 Physiological and biochemical characteristics of actinomycetes
Strain S01 S011 S11 S13 521 S22 S41 544 S72
starch hydrolysis + + + + + + + + +
gelatin liquefaction - - - - - - - - -
H, S production + - - - - + - - _
nitrate reduction + + + + + + + +
melanin production - - - - - - - -
cellulose degradation + + + + + - + + +
milk solidification + + + + + + + + +
milk peptonization - + + + + + - - +
glucose + + + + + + + + +
arabinose + + + - + - + + +
fructose + + + + + - + + +
maltose + + + + + - + + +
rhamnose + + + + + - + + +
raffinose + + + - - - - + +
inositol + + + - + + + + +
sucrose - - - + - - - + -
mannitol + + + - + + + + +
xylose + + + - + + + + +
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ME 9 BREFH B Y 16SIDNA J7 51, J5 51 4
J& Ay 1488 — 1490 bp, ¥ J¥ 51| # 3¢ F| GenBank , 3K 15
Bk S, Bk S01,.S011,S11,S13,S21,S22 841,
S44 S72 1B S5 MK S HQ850404 . HQ850406 |
HQ850407 ., HQ850408., HQ850416, HQ850411 .
HQ850412 . HQ850413 . HQ850414. ¥4 ¥ 41
GenBank Ht BLAST b X}, 5 & ji £k B Bk 10 %5 5% 45
fiE AR AR A RN B 5 A R RRAE 8 7€ TR SOT S Bk
£ 5 1 ( Streptomyces akiyoshiensis) ,S011 Sk K ¥ {458
# B ( Streptomyces coelicolor ) , S11 fy 25 21 %% %5 B
( Streptomyces violaceoruber) , S13 Jy %2 Tl ¥ 5% 5 #
faveus ), S21 H
panaciterrae, S22}y AN 77 A4 55 7 B ( Streptomyces
achromogenes) , S41 J % 1% JK BE 25 W ( Streptomyces
pseudogriseolus) ,S44 N £ 4 25 4% % 1 ( Streptomyces
cellulosae) ,S72 4= {0.4% 55 & ( Streptomyces aureus) ,

( Streptomyces Streptomyces

3 it

AW WL ZR GE W I GEAEAE A AR B - 88 b
BIROE A P AR A S A A EAE IS
RO S A TR L L TR MR T PR R AR ] R A R
o 46 A AR B - 3 R L 40 A Bacillus sp.
Arthrobacter pascens F1 Pseudomonas syringae , fit ¥ &
W N Penicillium
it # gt £ W N Streptomyces
akiyoshiensis Fll Streptomyces coelicolor ; FhAH 1 4F 4 4
MBr + L $ 4l & M Leifsonia xyli 1 Arthrobacter
fit ¥ H W N Cladosporium
cladosporioides I Penicillium purpurogenum , fit; i 2%

pinophilum ~ F1  Penicillium

purpurogenum.,

chlorophenolicus ,

& A Streptomyces violaceoruber Fl Streptomyces flaveus ;
W EAE 2 LAl E N Microbacterium
Sflavescens FI Sphingomonas sp. , (. ¥ E & N Hypocrea
lixi F1  Exophiala pisciphila, {5 ¥ 5t 2 B N
Streptomyces
achromogenes; % YE 4 4F + $% b {f # 40 & N
Pasteurella sp. F Bacillus simplex, {f. ¥ H H N
Penicillium janthinellum Fl Penicillium purpurogenum ,
it # i 26 W N Streptomyces pseudogriseolus Fll
Streptomyces cellulosae ; ZEAE 7 R & 4 Bacillus
megaterium Fl Leifsonia xyli, {. % B B A Aspergillus
sp. #l Verticillium dahliae , ;L B 7 Streptomyces

panaciterrae F Streptomyces

panaciterrae Fll Streptomyces aureus

S e AR A A Ay R TP R D R R 2
AW AL, (H 2B A R B
Leifsonia xyli ZFPAE 1 4EFZEAE 7 42 AL AR PR L1
P L EE B Penicillium purpurogenum 2 Fp
T 1 AELEAE FEAE 4 4R A 2R AR B 3B i D0 34 7a 5 1t
POk E P, A A Streptomyces panaciterrae [F)H} & %
1 2 AEFEAE 7 4FAE A AR BR RO . HEm
PR BARTEA W) A AR R L Ae bW REr B 21, H
AN 2 RH T S A 00 BT

HEAE AT AR A AR 2R 0 WA ) 9 AR 2R B X - 8
TCHE Wy 9 A A T, AR AT B S O AR AE A 0™ i
JT WA 8 D DR 22— R R R 2 ) TR 2
A I 2, S T o AT BR A A+ M8 ) T 4y I =
AXFIEAPR FRR FELR.FLRMAEN
fiz' ', Arthrobacter chlorophenolicus B it A~ [) 2 71
(945 5 19 1 2K 9 S5, Sphingomonas sp. ) — 4~ ik
R I R R i 22 B BB A 05 A R AL G a0 R IR
IR , E RER 3 26 55 7 R Ak G 1 Ay e — e 5L gk
7o K. Arthrobacter
Sphingomonas sp. 1F k¥ AE 46 A= AR PR A% i 00 3 41
I, 1] AE 5 1 B A - HERA G

3 1 2 A 00 S5 A TR R T TP B R R AR B
U P I TE A, 23 B 2 BP0 BT ORI AR R A fE
AR A B BOW T o 5 A G PR 4B R R
H 3 8 B 37 22 4% 18 ( Rhizoctonia solani) | jifi & #i /)
B ( Fusarium solani ) . 25 % 4 J] W ( Microdochium
nivale) . 2 il % ( Aspergillus niger) F # & & B &
( Myrothecium roridum ) , 57 Ak 22 ¥ Wi BE 5 | A2 46 A= S A%
I, 0 T | AL A AR 2R s AR IS g, AR A T
7R R A A TS, R 9 R B A Xt
W BRI . AR B o P SR 4R
o AT AR A (H R AR S 4B A AR PR s b o A
25 TP RS A6 A ELAT S0 P 0 TR PR 3 2605 DA, AN A T
TS R R W AR B ST T A T AR AR AR
A A AR A 7 B A, B R AR D

ARSI X VAR AE A AR PR - b ) A0 34 A W
TR, ACH A= W ) o 28 28 A AT WY S g AR,
AE 2 A A BT JBC A AN 2 () — i Bk A, AS [ 3l B g 2
AR BT AR S A [ 2 2 e U E B R S . AR AL
P A A BT R X — 2D, AT RE S S BUS 2R
TSR AT, TN 7 2R AL LT A R, e

chlorophenolicus  Fll
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Isolation and identification of dominant microorganisms in
rhizosphere of continuous cropping with peanut

. 1 1 -1 . 1 .. .2 %
Yanwei Yan , Hong Zhang , Lu Liu , Hongquan Xian *, Dejie Cui”"
"College of Life Science, *College of Resource and Environment, Qingdao Agricultural University, Qingdao 266109,
China

Abstract: [ Objective ] We isolated and identified dominant microorganisms from the rhizosphere of continuous cropping
with peanut, to study the relationship between dominant microorganisms and peanut continuous cropping. [ Methods] By
using dilution-plate method we isolated dominant bacteria, dominant fungi and actinomycetes from the rhizosphere of
continuous cropping with peanut. Morphological specificity, culture shape, physiological-biochemical characteristic and
partial 16S rDNA sequences were used to identify bacteria and actinomycetes. Morpholog, growth on various media, and
Internal Transcribed Spacer (ITS) rDNA sequences homology analysis were performed to identify dominant fungi.
[ Results ]| We isolated seven dominant bacteria strains, seven dominant fungi and seven dominant actinomycetes.
Dominant bacteria were identified as Leifsonia xyli, Arthrobacter chlorophenolicus, Microbacterium flavescens,
Sphingomonas sp. , Pasteurella sp., Bacillus simplex and Bacillus megaterium. Dominant fungi were identified as
Cladosporium cladosporioides, Penicillium purpurogenum , Hypocrea lixii, Exophiala pisciphila, Penicillium janthinellum ,
Aspergillus sp. and Verticillium dahliae. Dominant actinomycetes were identified as Streptomyces violaceoruber,
Streptomyces flaveus, Streptomyces panaciterrae, Streptomyces achromogenes, Streptomyces pseudogriseolus, Streptomyces
cellulosae and Streptomyces aureus. [ Conclusion ] This study was the first time to isolate and identify dominant
microorganisms from the rhizosphere of continuous cropping with peanut. The type of dominant microorganisms changed
obviously after planting peanut, although the change was without regularity.
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