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Fig. 1 Cay (PO, ), Solubilization by the tested strains in the liquid media.
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x1 HEEHENERNABNEEAENENFESN
Table 1 ~ Characteristics of phosphate-solubilizing endophytic

bacterial strains isolated from the tissues of rape and maize

ACC deaminase

Strain TAA® Siderophore” activity
Rape
Root
U2-2 + + o+ + + -
U2-3 + + + o+ 4+ ++ -
Uu24 + + + 4+ + + -
U2-8 + + + + -
u2-10 + + o+ + o+ -
U2-11 + + 4+ + + -
U2-13 + + 4+ + + + +
U2-16 + + ++ + + + -
u2-17 + + o+ + + -
U2-18 + + + 4+ + + -
Stem
U2-20 + + + o+ + + -
U2-21 + + + o+ 4+ ++ -
U2-22 + + + + 4+ + + + -
Maize
Root
MIR1 + + 4+ + + -
M1R2 + + - + +
MIR3 + + + o+ + + o+ +
MI1R4 + - +
M2R2 - + + + +
M2R3 - + + 4+ +
Stem
M2S2 + + o+ o+ + o+ + +
M2S3 - + + 4+ +
M2S4 + + + +
M3S1 + + + + + +
M3S5 - + -
Leaf
MI1LI1 + + 4+ + -
MI1L2 + + o+ + + -
MI1L3 - - -
M114 + + - + +
MI1LS + + 4+ + + +
M2L2 - - -
M21L4 + + + - + +
M3L6 + + + - + +

a:IAA production: + + +, >40 mg/L; + +,20 - 40 mg/L; +,
<20 mg/L;
0.2-0.4; + + +,0.4-0.6; + +,0.6 -0.8; +,0.8-1; -,

Negative.

8 /NHE, 68.8% 1Y H Kk B & TE Group [ . Group VI,
Group VIl 1, H: v Group VI £ & 1Y T #k i £, i
34.3% ;Group | 2,5 18.8% ., Group Il {5 —
PRE . M IRER R ERF , 7 25 09 i i 9 A= 4
BAEAE & B AE Z RE M, AR 8 A5 90 00 7 0k Y
A AT Z IR AE — 8 1Y 25 5, KV Wl PN 2 4 T A
MR w2 EARRIAH S 2 22 Rk,

- ,no production. b: + + + + +,0-0.2; + + + +,

A5 UPGMA B AR 18] 5 nid 1 S, &5 & 1 ik A=
KRB R RERICR AW 2 RS AR A, PEIBUIR SR T
B L1 BRI SE H 16S rDNA J7 41 Jf 4k 1% GenBank %%
S5, N NCBI R8P T AR 04 55 ey ity i 7 T bk
FPo R RGERBEM (B 2) . 11 BREDE T v
£ & ] ( Gammaproteobacteria ) Fl B-45 £ & ]
( Betaproteobacteria ), f1 & 5 > J&: 2 W &
(Pantoea) B ML 1H J& ( Pseudomonas) \AH 5o & /K 7
[ & ( Burkholderia) A #F i )@ (Acinetobacter) J
B IR W i & (Ralstonia) o For 4 RJE TR
J& (73 B BAMSEAR S B R 4 BRJE Tz s (705
FLM 3 28 K B OKR AR 25 i), & o I % B Bk Y
36.4% LA IE . 53 3 Mk e B B B R
(M3S1. . M2S3) Fit (M2L2) I HRTE R A B K&K
B3 S AR R IR AR R 2 R R A AN S AT R
JRARIT , BT i LE A AR X /N o
3 i

TP A A0 T N B 2 R0 A 45 AR R,
LB [ P9 AT 5 38 R P A R
VR 2 — AT RE S 8 R AR B 4 3 R ) R
FR 0 B SR AL B B 1 DL 3 sk 3 O AR A P i
PSR A A AT, T A R I G 9 Al i R bR AR
WA ES RGER)— D1, IS E K 23 E H 2
SV AR EAEY), LA R R B = R 2 3K
Al 3 7= i E RN R 22— I I ) P A= 4 5 1Y
VA B A R, X8 T R A T R B O P A
VA A= 2 B AR ) AR VR T BIL R # s AR Y o R
e R R e i D

A BIF 5T AT i R K R R A DA G S G E B 32
PR EA RS E T W68 0 I A N 2R 4H R, RELP 3 #r
1E 76 % WAHAIPE AR 53 R 8 Rt (2 AL, B A1 6E 4%
P TAA BRI ACC T &l , B 3 4 & 4k
W2 o TR PR 03X S 00 A A W) 2 D BB S i R
A RE X I S A K A A K R B R B R R G R E —
FE B PEFEAE ] o BFSE R, AN ) 26 AL 4 S R AE ) AR
P b S5 3Z 0 Ai Y W AN TR, LR T RE R AL A
SEFE LR

1 RFLP 234 o, 0 15 1 Bk 7 68. 8% 11 T £k 2R
25T Group I .Group VI, Group VIl 77, H: 1 Group VI £,
TR TR AT B F O S AR, b 34.3% 50 B A
K A Bl N 2 A TR B35 A% 2 R R BTl ST N A
M IFEE (B 2), A MR,
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Fig. 2 Neighbor-Joining tree shows the phylogenetic re
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BLEIE R 16S rDNA R% 4 B

lationships among 16S rDNA sequences of phosphate-dissolving

endophytic bacteria and their closely related sequences from GenBank. The numbers at the nodes indicate the bootstrap

values based on neighbor-joining analyses of 1000 resample data sets. Scale bar indicates evolutionary distance.
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Biodiversity of phosphate-dissolving and plant growth-
promoting endophytic bacteria of two crops

Jing Huang, Xiafang Sheng” , Linyan He
(College of Life Science, Nanjing Agricultural University, Key Laboratory of Microbiological Engineering of Agricultural

Environment , Ministry of Agriculture, Nanjing 210095 , China)

Abstract: [ Objective ] We isolated and characterized phosphate-dissolving endophytic bacteria from two commonly
cultivated crops. [ Methods] Phosphate-dissolving endophytic bacteria were isolated by plating and screening from interior
tissues of rape and maize plants on NBRIP medium with tricalcium phosphate as sole phosphate source. Bacteria were
characterized regarding characteristics that may be relevant for a beneficial plant-microbe interaction—indoleacetic acid,
siderophore and 1-aminocyclopropane-1-carboxylic acid deaminase production,and further classified by restriction analysis
of 16S rDNA. Eleven typical strains were identified by 16S rDNA sequence analysis. [ Results]| Thirty-two phosphate-
dissolving endophytic bacteria were isolated from maize and rape plants and classified by restriction analysis of 16S rDNA
in 8 different taxonomic groups at the similarity level of 76% . All the isolates could release phosphate from tricalcium
phosphate and decrease the pH of the medium. The maximum phosphate content (537.6 mg/L) in the solution was
obtained with strain M1L5. Thirteen isolates isolated from rape produced indoleacetic acid and siderophore,68.4% and
63.2% of the strains isolated from maize produced indoleacetic acid and siderophore,respectively. 63.2% of the strains
isolated from maize were able to grow on 1-aminocyclopropane-1-carboxylic acid as the sole nitrogen source. The eleven
strains belonged to five different genera including Pantoea . Pseudomonas. Burkholderia . Acinetobacter and Ralstonia.
[ Conclusions | Phosphate-dissolving endophytic bacteria isolated from rape and maize plants have abundant characteristics
relative to promoting plant growth and genetic diversity.

Keywords: Phosphate-dissolution; plant growth-promoting endophytic bacteria; biodiversity; 1-aminocyclopropane-1-

carboxylic acid deaminase; maize; rape
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