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Isolation and identification of plant growth-promoting bacteria
(PGPB) from ramie (Boehmeria nivea L. Gaud) rhizosphere and
their promoting growth effects
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LIU Qian WANG Chao-Yun"

(Institute of Bast Fiber Crops, Chinese Academy of Agricultural Sciences, Changsha, Hunan 410205, China)

Abstract: [Objective] We used roots and rhizosphere soils of ramie (Boehmeria nivea L. Gaud) to
isolate plant growth promoting bacteria (PGPB), and then studied the mechanism why they promote
growth of ramie in preliminarily. [Methods] Preliminary screening of PGPBs under the premises of
bacteria have the abilities of phosphate-and potassium-solubilizing, moreover, the bacteria strains were
screened by testing their abilities of siderophore, indole acetic acid (IAA) and ammonia production in
vitro. Then, seeds germination and pot experiments were conducted to measure the promoting-growth
effects on ramie of the isolates. Finally, PGPBs were classified and identified by combining
physiological and biochemical tests and 16S rRNA gene sequences analysis. [Results] Thirteen strains
were isolated based on the abilities of phosphate- and potassium-solubilizing, of which four strains
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(RA-2, RAM-2, RAM-5, and RAM-6) also exhibited plant growth promoting properties like
siderophores, IAA and ammonia production. Seeds germination and pot experiments showed that four
selected strains could promote growth of ramie, moreover, strain RA-2 and RAM-5 could significantly
improve the germination rates, root lengths, plant heights, and root dry weights, both of isolates RA-2
and RAM-5 were identified as Burkholderia sp.. [Conclusion] PGPBs which were isolated from ramie
rhizosphere will helpful for developing the specially PGPB microbial inoculants or bio-organic

fertilizers of ramie.

Keywords: Plant growth-promoting bacteria, Ramie, Growth and development, Burkholderia sp.
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PEHEATRRAL BT, A A T 25 BT 22 FFEEARE
2 RN SRR T 26 °C WEAMEEETFR 5 d EIE S
21 R4 EREY TR REFR R, LA R RA-2 FIl RAM-5 fE 2

TSI 13 M S BRI RE o S tem A T AR, IIAEN T 80.6%F1 84.7%,
Ve, 0 P 4 AR A R IAA . HTHESBR(CK) MRS T 16.6%F01 22.5% . $2FH R
BRERAK . PPENBE S, 9 RA-2. RAM-2, Pk RAM-2 Fll RAM-6 [FIFEREGS AL HF - BRAD - #H 4,
RAM-5 il RAM-6 (Kl 1-3). Bk, i 4 bRE#E BRI RN 73.1%H 71.1%, {HAHE CK AbFHE
TR A AIRFNEEZEF(P<0.05, 1K 4).

e T JERIA

Potassium solubilization ~ Phosphorus solibilization ~ Siderophores production

RAM-2 RAM-5 RAM-6

RA-2

1 EREN 4 RE AR ERE

Figure 1 Tested promoting related characters of four selected strains in vitro

TE: WRRTERERRERIESRAE . NBRIP HiSRILEL CAS BEFRAE b7 A 0 (0 m o (0 1478 I Pl U B0 TR R LA AR . DA ™ kI
fRETT.

Note: Clear zones (colorless or yellow) around the strains which growth on the Silicates, NBRIP and CAS plates indicate the strains
have the abilities of potassium solubilization, phosphorus solubilization or siderophores production.
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Figure 2 IAA production of four selected strains

TE: BIPEUE RN TAA PR b 22, AR SRk
RFRA Y i 2V 22 5 (Duncan-test, P<0.05).

Note: The IAA production data of four strains are the means of
three replicates in each treatment and are expressed as the
mean + standard deviation. Values with a different letter are
significantly different (P<0.05) according to Duncan’s test.

El3 4 BRERFRENRI

Figure 3 NH; produced by four selected strains

TE: JEFRM PG ], 8 8 sl bR T W e 1)
IR EA ™ NH; IRE ).

Note: Yellow or brown-red precipitated appeared in the culture

indicated that the selected strains able to produce NHj; with
adding Nessler reagent.

Gy BIEERN T 4 BRAR A TR B RAR AR KA
e CK AbH#RE K, Hirp RA-2 il RAM-5 AbH )
FESARK A0 1.9 cm F1 2.1 cm, #HE CK ALFE Sy
FIHEE T 36.2%F11 44.8% (& 4).

4 AKEXNERMFHIRELZRERRKIEN

Figure 4 Effects of four strains on the germination and
root elongation of ramie seeds

T P REUEAR R0 AR RO E I 22, AR
R ) . 2 P22 5% (Duncan-test, P<0.05).

Note: The data of germination or root length of ramie seeds are
the means of three replicates in each treatment and are
expressed as the mean + standard deviation. Values with a
different letter are significantly different (P<0.05) according to
Duncan’s test.
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Table 1 Effects of four strains inoculation on ramie growth

Ab3 73 e BJ& Ho b M
Treatments  Stem length (cm)  Stem diameter (mm) Bark thickness (mm) Dry weight of shoot (g) Dry weight of root (g)
CK 78.58+9.21 ¢ 4.68+1.09 b 0.20+0.09 b 1.44+0.30 ¢ 6.47£0.40 b
RA-2 91.50+8.14 b 6.52+0.90 a 0.36+0.07 a 2.35+£0.32 a 8.12+1.19 a
RAM-2 87.3749.53 be 5.91+0.95 ab 0.30+0.07 ab 2.25+0.29 ab 7.22+0.31 b
RAM-5 104.28+5.94 a 5.99+1.76 ab 0.29+0.11 ab 2.12+0.27 ab 8.22+0.76 a
RAM-6 90.78+7.33 b 5.45+0.66 ab 0.27+£0.07 ab 1.85+0.60 be 6.85£0.75 b

TE: R EEAFROR R A S (EhRBE i 22 , )41 FhoAR ] 9 BEAERA [A] 1 .251: 22 7 (Duncan-test,  P<0.05).
Note: The biomass data of the ramie plants are the means of three replicates in each treatment and are expressed as the mean +
standard deviation. Values with a different letter within the same column are significantly different (P<0.05) according to Duncan’s

test.
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76

FHHEAE 9% LA b, HH RA-2 5 Burkholderia
metallica JN73 — 3 #H 100%; RAM-5 N5
Burkholderia diffusa SPP-15 — &4k 100% (& 5).
R %58 RA-2 . RAM-5 4 A 7o 2 /R G .
3 Wig
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A FHAEUS R H 3 e AR5 6 pRAEI TR bR, IF
BE T RARRT KRR IE A RE T s IFSTAS R R 3ERD
TR RE M KRR, JFRE T e R

100, Burkholderia diffusa (T) R-15930 (AM747629)
RAM-5 (KJ438358)
Burkholderia stabilis (T) LMG 14294 (AF097533)
Burkholderia lata (T) 383 (CP000150)
Burkholderia metallica (T): R-16017 (AM747632)
72 RA-2 (KJ438356)

Burkholderia multivorans (T) LMG 13010T (U96931)
’7 Burkholderia glumae (T) LMG2196T (U96931)
— Burkholderia mallei (T) ATCC 23344 (AF110188)

100" Burkholderia pseudomallei (T) ATCC 23343 (DQ108392)

—
0.000 5

B 5 ET 16S rRNA ERFIIAZHE% RA-2 F1 RAM-5 RE L BH
Figure 5 Phylogenetic trees based on 16S rRNA gene sequences of strains RA-2 and RAM-5
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