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1.1 ##
1.1.1 FERRUE: B G R T VL 9548 1 5/ e
LA DX AR A BT AL A ) B 5 Conyza bonariensis
Linn.) Crong), T4 1 (eptochloa chinensis Linn.)
Nees) Fl & M 4% 55 tH ¥ H 2 Dioscorea esculenta
Lour.) Burkill), REEWS (8] 4 2006 4 9 H . #HH4)
AR AT TN KB AR, RERORLA) R Rk, 1 R S5
F,4CTHRAE, Z RN E.
1.1.2 B 3R%E: R 10 o NH,,S0, 1.0 g, K,HPO,
2 ¢, MgS0, *7H,0 0.5 g, NaCl 0.1 g B¢ EEFF 0.5 g
CaCO; 1.0 g, 33IE 20 g, 7K 1000 mL, pH 7.2 ~ 7.4, LA
EREFREET 1,034 x 10° Pa R/ N, 115°C KB 15 mine
1.1.3 3 B GAF A3 BRI 1 A% R 9 V) B8 Rsa
1 s Tag DNA R4 BEAT pMD19-T K AA1H 11 TaKaRa 2
Al PCR 79 By R 5 S (R Wk 77 &5 0 H TianGen
A7) PCR AW H £ [ Bio-Red 2 7
1.2 EHSE
SR AR BOREAR B - 25 AR b 34 T,

FHE T AERL B 18, B A AR AR RR I 2 mm A2 40
TR PR T TR AR AR B AR K vk
1 75% Wi KSR 0.1 9% FAGTK 56 5 R T 2, HF G
WK VERIR . R AR A0E 7 B AR A A2
SR AR B A T, AR AR PR A . 30°C BE R
2~3 d, PR BV AT R Zealifth . i3 aliss IRy

2R, R T 4C &
1.3 ZHE DNA 12EUFA 16S rDNA 18

AT 5 DNA MIHEE T 75 5 % 8 R & B 7
e Lhdl w3 H 51 F27 6'-AGAGTTTGATCCT
GGCTCAG-3") Ml R1492 ’'-TACGGCTACCTTGTTAC
GACTT3") #3840 B 168 DNA, ¥ 3% 1 Wi K 2 o
1.5 kboPCR R AR R AKBLN 25 pl, B4 5 U Taq
DNA -G8, 2.5 pl 10 x PCR RN Z2 P 2 pll K
JE24 2.5 mmol/L 1] dNTPs, 0.5 pL #EEA 5 pmol/L
5190, 1 uL DNA B, PCR S W 4% A1 4 : 95°C Tl
A S min, 95°C AR PE 30 s, 54°C IR K 30 s, 72°C ZE A
1 min,30 NMEIF, 5 72°C LEAH 10 mine PCR 754
2 EB G114 0.8 % 1T B e PRI AGL M o
1.4 31& rDNA PRI 1%EGY 5 4

DABR IR A% 8 A V) Rsa T 7946 168 xDNA PCR
1=, W V) SR VAR F K :0.25 pl WY Rsa 1
1 pLIGY) SN G20H 0.5 il PCR P20, 35 5 0K T
BEZEK A 10 pL,37°C N MY 3 h, JFHL 5 L B V)™
WIHE 2.5% S5 B Bl e e riL vk, Yot BRI IR 4 i
A R AL B, R [R— AL B AR Rd O 17, WA Rl
N 07 FraRASEE 4%l I GAH FTI, TA A AT T2 AR
[F) (10 e DR 2R, R s — A i DR R BR Oy — AN AR 4 S
JG Operational Taxonmic Unit, OTUD . & ] 4E AL
) % 8 7% Unweighted Pair Group Mathematical
Average, UPGMA ) HEAT 58 28 73 #r I+ 2 1R 141 %
S P2 191 97 VL 41 8 Shannon-Weiner 550 @),
BISE €, FF B @, Simpson’s diversity T8 0D
1.5 16S rDNA F5I5#

FAE 168 DNA PR VR D) v BRI A 4 3L
AR AR, K e D B 1) 168 tDNA K H B 4
LI TS A 2l J5 1% 2 pMID19-T #44k, 3% 42
WAL KW AT TR DHSa B2 25 4 M, 76 3 X-gal

40 pg/mL), PTG 40 pg/mL)s Amp 400 pg/mL) ) LA
SRR B DA I A I A AR . Bk
I BH P o e p I 0 0R AE B AR R A ] 52 K 168
DNA 7 41 B0 52 . K BTl 7> 51 . BLAST X 5
GenBank 11 TV 168 rDNA J37 41 HEAT LL X 230 #7, 1%
[R5 M v 1K 2 LE B PR 16S 'DNA 7251, &8
ClustalX1. 83 HAF 0 Hoas A g4 5 H] MEGA 4.0 #AF
VIR R G R B WIS SR B .
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RERIRES TP B3] 60 BRI TEA S RN ATRIIR 2 02 Bk, 36.7%), MR P9 7 41 B 2R Je 2> 44 #,
A MAFES D B RORE, SR s LR 9E 23.3%).
M w04 BR, 40% ), AERR B 1 598 40 B B I
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Table 1 Strains isolated from plant root» rhizosphere and bulk soils in mine as determined by amplified rDNA restriction analysis

Strain Plant Sample 16S rDNA PCR-RFLP pattern
9G3 Leptochloa chinensis  {inn.) Nees Rhizosphere soil 1
11G5 Dioscorea esculenta  Lour.) Burkill Rhizosphere soil 1
8F3 L. chinensis Linn.) Nees Bulk soil 2
12F1 D. esculenta {our.) Burkill Bulk soil 2
1011 D. esculenta Lour.) Burkill Plant Root 2
914 L. chinensis {inn.) Nees Plant Root 3
7F1 L. chinensis Linn.) Nees Bulk soil 4
312 Conyza bonariensis  Linn.) Cronq Plant Root 5
10G5, 12G2, 12G3, 12G4 D. esculenta Lour.) Burkill Rhizosphere soil 5
1211 D. esculenta {our.) Burkill Plant Root 5
11F1 D. esculenta {our.) Burkill Bulk soil 5
7F3 L. chinensis {inn.) Nees Bulk soil 6
2F3 C. bonariensis Linn.) Cronq Bulk soil 6
2G5 C. bonariensis Linn.) Cronq Rhizosphere soil 6
2G2 C. bonariensis {inn.) Cronq Rhizosphere soil 7
10F3, 12F4 D. esculenta Lour.) Burkill Bulk soil 8
8F1 L. chinensis Linn.) Nees Bulk soil 8
8G1,8G2 L. chinensis {inn.) Nees Rhizosphere soil 8
712 L. chinensis Linn.) Nees Plant Root 8
3G3 C. bonariensis Linn.) Cronq Rhizosphere soil 8
11G4 D. esculenta Lour.) Burkill Rhizosphere soil 9
1012 D. esculenta Lour.) Burkill Plant Root 9
7G1,7G2,8G4 L. chinensis Linn.) Nees Rhizosphere soil 9
713 L. chinensis {inn.) Nees Plant Root 9
1¥3,3F4 C. bonariensis Linn.) Cronq Bulk soil 9
10F2; 11F2 D. esculenta Lour.) Burkill Bulk soil 10
311 C. bonariensis {inn.) Cronq Plant Root 10
m L. chinensis {inn.) Nees Plant Root 11
9F2 L. chinensis Linn.) Nees Bulk soil 12
1F2 C. bonariensis {inn.) Cronq Bulk soil 12
11F4 D. esculenta Lour.) Burkill Bulk soil 13
1014 D. esculenta Lour.) Burkill Plant Root 13
12F3 D. esculenta Lour.) Burkill Bulk soil 14
11G2 D. esculenta Lour.) Burkill Rhizosphere soil 14
9F1 L. chinensis {inn.) Nees Bulk soil 14
9G2 L. chinensis {inn.) Nees Rhizosphere soil 14
2G4 C. bonariensis {inn.) Cronq Rhizosphere soil 14
3F3 C. bonariensis {inn.) Cronq Bulk soil 15
3G2 C. bonariensis Linn.) Cronq Rhizosphere soil 15
112 C. bonariensis Linn.) Cronq Plant Root 15
12F2 D. esculenta our.) Burkill Bulk soil 16
10G2, 10G4 D. esculenta Lour.) Burkill Rhizosphere soil 17
3F1,3F2 C. bonariensis Linn.) Cronq Bulk soil 17
111,313, 314 C. bonariensis {inn.) Cronq Plant Root 18
1G1,1G2,2G1 C. bonariensis {inn.) Cronq Rhizosphere soil 18

* Strains marked in bold were used for phylogenetic analysis as showed in Fig. 1.
2.2 ARDRA %M /D il (1 AR RS AT 243 R ARDRA 20 #T B4 7T
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Table 2 Diversity index of cultural isolates

from different plants

Plant d H Evenness D

C. bonariensis {inn.) Cronq 3.613 0.663 0.614 0.868
L. chinensis Linn.) Nees 3.530 0.902 0.866 0.855
D. esculenta {our.) Burkill 3.827 1.027 0.922 0.881

d was calculates as follows:d= 8- 1)/In N where S is the total number of
OTUs and N is the number of all cultural isolates. H was calculated as
follows: H= — > ©i) log, pi) where pi is the frequency of the ith OTU. Pi
= Ni/N where NI is the number of isolates in the ith OTU. Evenness ) was
calculated from H as follows: E = H/Hmax, where Hmax = log, §). D was
calculated as follows: D=1 — > i)?. The scale for D ranges from 1 to
Dmax; where Dmax=1- 1/ §).

£3 TRHHEMIAERBE S HIEEH

Table 3 Diversity index of cultural isolates from different sources

C. bonariensis {inn.) Cronq

L. chinensis Linn.) Nees

D. esculenta Lour.) Burkill

Diversity . 3 :
index Plant Root Rhlzos.phere Bulk soil Plant Root RhlZOS.pheI"e Bulk soil Plant Root Rhlzos'phere Bulk soil
soil soil soil
H 0.539 0.724 0.672 0.602 0.640 0.778 0.602 0.619 0.837
Evenness 0.517 0.695 0.645 0.578 0.614 0.747 0.557 0.573 0.821
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Fig.1  Neighbor-Joining tree constructed showing the phylogenetic relationships among 16S rDNA sequences obtained from the isolates randomly selected and their
closely related sequences downloaded from GenBank etc. Numbers in parentheses represent the sequences’ accession number in GenBank . Numbers at nodes indicate

the bootstrap values & 50% ) based on neighbour-joining analyses of 1000 resampled datasets. The scale bar indicates the 0.02 evolutionary distance unit.
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Genetic diversity of cultivable bacteria of dominant plants in a potassium mine
tailing of Nanjing

Jing Wang, Xiafang Sheng, Jianfang Cao, Shukui Zhang, Yin Zhang, Linyan He "
College of Life Science, Nanjing Agriculture University, Key Laboratory of Microbiological Engineering of Agricultural
Environment, Ministry of Agriculture, Nanjing 210095, China)

Abstract: [Objective | Plant rhizosphere bacteria play an important role in biogeochemical cycles. Microbial diversity of
cultivable bacteria from soil-plant-mineral system in a mine tailing was assessed. Methods] Cultivable bacteria were isolated by
plating and screening from plant root> rhizosphere and bulk soils of predominant plants in a mine tailing of Nanjing, Jiangsu
Province . Phylogenetic analyse based on 16S rDNA sequence comparisons and amplified rDNA restriction analysis of isolates were
investigated. [Results] In total, 60 pure cultures were isolated; they could be grouped into 18 different operational taxonomic
units OTU) at the similarity level of 60% . Nineteen bacterial strains belonged to eleven genera ®Rhizobium, Pseudomonas
Pantoea > Arthrobacter » Microbacterium > Bacillus » Paenibacillus » Acinetobacter » Sphingomonas » Kocuria » Mitsuaria) of three major
phylogenetic groups Proteobacteria, Actinobacteria, Firmicutes ). Rhizobium,> Pseudomonas and Pantoea were the dominant
groups. [Conclusion] Different cultivable bacteria inhabited in roots and soils of dominant plants in the mine tailing. They might
play a certain role in the soil-plant-mineral environment.
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