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Abstract: To studied the performance of volatiles from 13 kinds of plant growth-promoting rhizobacteria(PGPR )  for
promoting growth of Arabidopsis thaliana, the bacteria were screened out using special divided plastic petir dishes and
volatile organic compounds were identified by SPMS-GC-MS. Results showed that the VOCs produced by the 13 strains
could promote growth and modulate root-system architecture of A. thalianain in different degree. Effects of volatiles
produced by P1, MD8 and FGH19 strains on 4. thaliana were very remarkable, with average A. thaliana fresh weight 38.78,
30.58 and 23.70 mg/strains respectively, increased 5.71, 4.29 and 3.10 times compared with the control, respectively. PRL of
A. thalianaline with DZQ8 treated was 8.03 cm, increasing 0.85 times compared to the control.The LRN of A4. thaliana with
TZQ33 and TZQ36 treated were more obviously, 37.50 and 40.50, respectively, increasing 1.17 and 1.35 times. the LRD of
MTQ8, MD8, TZQ33 and TZQ36 treated 4. thaliana were 6.20, 7.07, 7.35 and 7.33 ¢cm™!, respectively, and increased 0.55,
0.77, 0.84 and 0.83 times compared to the control. Based on the analysis and verification of volatile organic compounds, we
are first to discover that 1,3-Butanediol produced by MTQS can obviously promote the growth of 4. Thaliana. The VOCs can
promote growth and modulate root-system architecture of A. Thaliana and we have identified in first time that the
1,3-butanediol can promote the growth of 4. Thaliana and adjust the root architecture.

Keywords: Plant growth-promoting rhizobacteria(PGPR); volatile organic compounds (VOCs); growth-promoting effect;
Arabidopsis thaliana
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Table 1 Strains of plant growth promoting rhizobacteria tested in the study

ARG (kB2 RS KRV
NO. of strains Name of strains Ecological environment Source

WCH1 & MBI Hb ZEH M B (Geobacillus stearothermophilus) HR AR FR NS
YQH50 V& KB & (Serratia sp.) TR AR BR RSz
YQH58  H/NFAUF R (Bacillus pumilus) JHFEAR B ENS o
P1 B ZF A B (Bacillus megaterium) JHFEAR B ENS o
MDS SEEMR I B (Pseudomonas chlororaphis) TR AR BR A2
TZQ2 B & N (Bacillus thuringiensis) JHFEAR B ENS o
TZQ14 % RARFRMUTE (Pseudomonas putida) TR AR BR A2
FGH19  AJEMATHE (Enterobacter cancerogenus) I AR B A Sg =
DZH3 K6 /N E KT 1 (Brevibacillus brevis) TR AR BR A2
DZQ8 %R (Pseudomonas putida) TR AR BR A2
TZQ33 W ZF U (Bacillus cereus) SR AR PR ENS o
TZQ36 B RZEN B (Bacillus megaterium) HR AR FR NS
MTQ8  FAMHIAATH (Enterobacter endosymbiont) SR AR B A=

1.2 EYHRFERESG

EBAUEE ¥ (Arabidopsis thaliana) (EFAERICol-0) 1 AR XM IAT I TC . K IR I P+ FH70%
1) ZBEAL LS min, 2.6% MR A BN EE10 min, JEWE /K MPE7 ~ 8 AT RN AW . K IH 5 )5 1
TFFRFEIIE & 0.5 xMSE FR AL MBS FR LA . WGBS 75 ML B B e LIRS R Aa v, AR ReI e IR R
HAZEIH ALK, SRR A RENE K16 h, BAE-h, JeMEERAHL, W22 C.
1.3 3EFiAE

AT WEFEPGPREE I VOCSK L m FF A K R B 52, ARIE R s 8 R gk T 85 9% . 8%
IR 43 PR 43, Horp— 340 /20.5xMSE; 5L, A —3F /0 /& PDAR; 7R . K537 T4 di Ll rd 7+ 4%
R AH0SMSE; I — =, FILBRIK. 7£5 —=HINA20 uLE#, B35 8E2°410°CFU,
FEMAZ YA FAT o 2 W FranciscaSE 955 37 5 20 55 77 MU 4 1 VR B 9% . 10 dJm, DAL RS I
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IR R(EL. 2)FR MW, SxmEE, 13MEE S, FRDZH3MDZQY % A M i % F4h, H
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Fig.1 Growth promotion of some strains on Arabidopsis thaliana
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Fig.2 Total fresh weight of Arabidopsis thaliana seedlings inoculated or not with PGPR strains (LSD,P=0.05,
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Fig.3 Effect of different PGPR strains inoculation on Arabidopsis thaliana root hair of root tip ( 10 magnifications)
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Fig.4 Effect of different strains on Arabidopsis thaliana root developmental parameters (LSD,P=0.05, n=20)
A.primary root length, B.lateral root number, C.lateral root density
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