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Screening and characteristics of phosphate-solubilizing bacteria in rhizosphere of

7 grasses on eastern Qilian Mountains

MA Wen-wen, YAO Tuo, PU Xiao-peng, LU Hu, ZHANG Yu-xia, WANG Guo-ji
(Pratacultural College. Gansu Agricultural University; Key Laboratory of Grassland Ecosystem,

Ministry of Education, Lanzhou 730070, China)

Abstract: Phosphate dissolving bacteria had been isolated from rhizosphere of 7 kinds of grasses based on
PKO and Mehknha culture media. The results showed that there were different colony characteristics in
growth rate, color, shape, edge integrity, as well as the surface condition of the ridge in different bacteria
strains. The number of inorganic phosphate solubilizing strains from rhizosphere of Achnatherum inebrians
showed that soil adhering to roots>>rhizoplan or surface of roots™>histoplan or interior of roots, strains
from others grasses were rhizoplan or surface of roots™soil adhering to roots > histoplan or interior of
roots distribution trend. In the first 10 days, most of the dissolved inorganic phosphorus strain’s D/d sta-
bilized, but most of the dissolved organic phosphorus strain stabilized in the first 14 d. Phosphorus solubi-

lizing capability of the strains were determined by the molybdenum blue spectrophotometry, the results
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indicated that there were lager differences in 109 phosphate-dissolving microorganisms capability, phos-
", of which strain PCRP5 had the highest phos-

phate solubilization capacity. For the 143 strains organic phosphate dissolving bacteria, the ability to dis-

phate concentration was between 0.47~582.46 pg *« mL
solve organic phosphorus was large (concentration was 0.07~14.76 pg « mL '), the highest P concentra-
tions was strains MCMRS4. There were no obvious relationship between the organic phosphorus strains
solubilization capacity and pH (P >>0.05), however pH of PKO showed significant negative relationship
with the organic phosphorus strains P concentration (P<C0.01).

Key words: grasses; inorganic phosphate solubilizing bacteria; organic phosphate solubilizing bacteria;

capacity of dissolving phosphate
Corresponding author: YAO Tuo
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R1 BEINBEREEREE

Table 1 Sources and numbers of inorganic phosphate-solubilizing bacteria

AR K IR Source

aF FAY a4
Host plant R 1 IR 17 ol
Soil adhering to roots Rhizoplan Histoplan

AR Poa alpigena dc 9cd 1b 14b
TP Elymus nutans 3ed 12a 2ab 17ab
[ Ty ¥5 Achnatherum inebrians 6b de 3a 13b
R Leymus secalinus 3ced 8d 2ab 13b
VK Agropyron cristatum 2d 9cd 2ab 13b
LAEL S Stipa purpurea 8a 11ab 2ab 21a
fE EIE W Roegneria hirsuta 6b 10bce 2ab 18ab

TSR FNG FHRFRRZR B (P<<0.05), £2.K4.%5 .

Note: Different lower case letters within the same column mean significant difference at 0.05 level. The same in Table 2, Table 4 and Table 5.
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Table 2 Sources and numbers of organic phosphate-solubilizing bacteria

T #E K IR Source

AEEY M
Host plant Hide R K Py ot
Soil adhering to roots Rhizoplan Histoplan

F AR Poa alpigena 12a 14a 2b 28a
Fe P I B Elymus nutans 6¢ 8de S5a 19bc
i T B Achnatherum inebrians Sc 9cd 4a 18bc
B Leymus secalinus 5c¢ Te 4a 16¢
VK Agropyron cristatum 5¢ 8de 1b l4c
EWHE S Stipa purpurea 9b 10be 5a 24ab
B BRI B Roegneria hirsuta 8h 11b 5a 24ab
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Leymus secalinus

PLHP1,PLHP2

VK PBRS1,PBRS2,PBRP1—PBRP9,PBHP1,
Agropyron cristatum PBHP2
EViXIe PZHRS1—PZHRS8,PZHRP1— PZHRP11,

Stipa purpurea

it =B 268 WL

Roegneria hirsuta

PZHHP1,PZHHP2

PCMRS1 —PCMRS6 , PCMRP1 —
PCMRP10,PCMHP1,PCMHP2
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Table 3 Code of the ioslated strains
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Fig.1 Changes of the inorganic phosphate-solubilization in Roegneria hirsute
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Fig.2 Changes of the inorganic phosphate-solubilization in Poa alpigena
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Fig.3 Changes of the organic phosphate-solubilization in Leymus secalinus
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Fig.4 Changes of the organic phosphate-solubilization in Elymus nutans
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Table 4 P solubilization and pH of some strains(PKO)

TR g B R SR pH gy
Strains pH of strain P solubilization
code culture capacity/pg » mL ™!
PZRP2 4.801 444.37d
PCMHP2 4.64j 161.48m
PLRP4 5.03h 371.69¢g
PLHPI1 5.45d 173.781
PZHRS1 6.10c 64.14p
PZHRP1 5.36e 69.730
PZHRS3 4.43k 319.701
PCRS1 6.17b 54.20q
PCRP3 4.180 467.29c
PZHRP4 5.48d 102.22n
PCRP8 5.06h 420.89f
PLRP2 4.28m 557.86b
PBRP5 4,331 430.40e
PCRP5 4.23n 582.46a
PZHRS6 5.20g 273.29j
PCMRP2 5.26f 224.26k
PCMRS6 4.66] 362.75h
CK 6.63a —
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Sl 3% IR WO ERA P REAR i HIAH SC P 815 23 b7 35 57
WP AR ES pH A M, KBS 4 Wi 5%
Ferh pH 5 A7 AL B bR A R0mE S it 0 i 2 A OC
(P>0.05),PKO ;32 £ vh pH 5 Jo HL#E 4 A% A &L
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Table 5 P solubilization and pH of

some strains(Mehknha)

Tk 2t TR 3: FR 1 pH [ad
Strains pH of strain P solubilization
code culture capacity/pg * mL ™!

MGRSI1 7.74c¢ 6.74h
MGRS4 7.64d 5.25k
MGRS5 7.541 5.72j
MGRS9 7.67d 12.68c¢
MGRR3 7.66d 5.011
MZHP1 7.511f 14.19b
MZHP3 7.89b 6.581
MBRSI1 7.60e 9.54e
MBHP1 7.92b 8.87f
MCMRS1 7.75¢ 5.65j
MCMRS4 7.76¢ 14.76a
MCMRS5 7.59%e 11.23d
MCMHP5 7.74c¢ 8.35g
CK 8.04a —
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