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Abstract; [ Objective | This study aimed at screening high—efficiency phosphate—solubilizing bacteria from rhizosphere
soil to address the accumulation of insoluble inorganic and organic phosphorus in soil, while identifying strains with po-
tential plant growth—promoting properties. [ Method ] The strain 1.17 was isolated and screened using Pikovskayas Me-
dium, followed by systematic identification based on morphological characteristics, physiological and biochemical prop-
erties, and 16S rDNA gene analysis. The phosphate—solubilizing ability was determined by the molybdenum—antimony
anti—colorimetric method, potassium-releasing ability by flame atomic absorption spectrometry, nitrogen—fixing ability
by alkaline persulfate digestion, and indole—3—acetic acid (IAA) secretion by the Salkowski colorimetric method. [ Re-

sult] The experimental results showed that strain L17 belongs to the genus Bacillus (Bacillus sp.). Its phosphate—
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solubilizing ability was (78.436+0.224) pg/ml, potassium—-releasing ability was (58.900+2.390) pg/ml., nitrogen—
fixing ability was (106.610+4.580) pg/mL, and IAA secretion reached (71.711x1.812) wg/mL. [ Conclusion ] Strain

L17 exhibits significant phosphate—solubilizing, potassium-releasing, nitrogen—fixing, and [AA-secreting abilities,

demonstrating strong potential for promoting plant growth. It provides important support for the development of soil reme-

diation microbial agents and research on biodegradation agents for environmental pollution.
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¥ i & (Bacillus sp.)

NR 112629.1:46-1450 Bacillus subtilis strain NBRC 13719 165 ribosomal RNA partial sequence

53 NR 178988.1:17-1402 Calidifontibacillus erzurumensis strain P2 16S ribosomal RMNA partial sequence

= NR 181952 1:40-1444 Bacillus stercoris strain DTXPN1 165 ribosomal RNA partial sequence

L17.1-2 T5520231101-028-00094.seq.Contig1

NR 113265.1:46-1450 Bacillus subtilis strain JCM 1465 165 ribosomal RMA partial sequence

NR 104919.1:52-1455 Bacillus tequilensis strain 10b 16S ribosomal RNA partial sequence

73 NR 178876.1:40-1439 Bacillus nitroreducens strain GSS08 163 ribosomal RNA partial sequence

NR 133024.1:49-1447 Bacillus timonensis strain 10403023 168S ribosomal RNA partial sequence
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Fr 6 d, AR 0T A MR BT i O3 BGA 2 220.85 mg/LL.



%14

JA R AN AR IR, 5 — AR S A B 0 B, SRR RS <29 -

AW e A TR AR 17, 20 55, WAl 3 %
FG B 25 AT 5 )& (Bacillus sp.) . H#K L17 4 A [H]
FAY (TR ER A NI s e ), BRI N i
T2 Bk 1Y) V4 % BE 7 Je o, L W BB T Ry (78.436+
0.224) pg/mL, H 5K FE> M5 45 AL, 3
P TR e X AN () VA P B0 1 5 0 it B ) 2 o 1
AWFFE R, R RE S B RIS A R HEAE
YA Ko B PGPRAFRMEHES TN E , 45 R ow , %
B PR 1) 1 40 RE 71 A (58.900+2.390) pwg/ml, [ % BE
717 (106.610+4.580) we/mL, H AEME 43 Hi i 2 e

SE Lk

JEIR ] (71.711£1.812) pg/mL Y M5[0E 2, R |, 3X —FF
PE 5 EAS GBI TR AR YR-P31AHAL, JF 2 B0
TAEAE HERL ) R KPR

A B 5T 45 R R W, i 4R B bR L17 O 2F fLAT 1
(Bacillus sp.) , W M B A W SS9 RE 0 O A
A —E B[ A RE ) Ko™ TAA BE 7, AT A 2 b
WA= A BE T L 12 R R R B VS BRI A o i —
AWFSE, H PGPR AE ) WA R i i 4 B il 6 i — 5
BrUE . %A AR AR A W G TR R IR
HIVE 7

(1]

(2]
(3]

(5]

(6]

ARCHANA B, BISHWOYOG B, SUNIL P. Variation of soil microbial population in different soil horizons[J]. Journal of Micro-

biology & Experimentation,2015,2(2):75-78.

A, 5k, T, F. HMARRE AR AR S B A IK[T]. B R 25 ,2018,40(6) :37-43.

SHWETA G,RAJESH K, GAURAV S. Impact of plant growth—promoting rhizobacteria on vegetable crop production [J].Inter-

national Journal of Vegetable Science,2018(24) :289-300.

ASFA R, Bilal A, Mohammad S K, et al. Psychrophilic bacterial phosphate—biofertilizers: a novel extremophile for sustainable

crop production under cold environment[J]. Microorganisms,2021,9(12) :2451.

JANDREW R J, STEVEN B, GANESHA C.N, et al. Phosphorus recovery and recycling—closing the loop [J]. Chemical Society

Reviews,2021,50(1) :87-101.

CHAKRABORTY P, TRIBEDI P.Functional diversity performs a key role in the isolation of nitrogen—fixing and phosphate—

solubilizing bacteria from soil[ J]. Folia Microbiologica,2019,64(3) :461-470

S A R E RN R AER LA LM ER R P READ] Fd bR KF,2021(12).

AR, EURAE B A M B AT AR A AR R et [T ] P B £3E 5 Aedt,2023,309(1) :231-239.

R, KBRS, T 5 RE RS R AR IR LR 0 1 % AF e T-RFLP 47 (1], A 5 35 A 4 5 4R ,2018,24(4)

775-782.

BAR, T 7. — RS RUE B0 AR RAEHE 69 T iR 5 Bt B RN 090 AAE R[], 2 A A A5 4R,2020,31(9) :2923-2934.

R, @, BN, F AR B g K RSB PGPR 40 T 69 5h st RAR A 4R T]. B R 5 SR EE A 4 SR 3R, 2023,

29(1):35-41.

BFE BB R, F AR RADN B

R4rd, T, Bk, 5 228 P RAT T KO2 89 7 ik 8 BOE R AR RALL T A 5 4 & ,2020,40(4) : 60-65.

SR, ERT, TR F . RS SR 0 06 s R BOEHRPE AR [ )] S S AR, 2022,49(9) : 3873-3889.
B, B, RS SRR AR TR R S R A B BAE R 89 I [T]. AT R Ak K F IR, 2021,55(4)

727-735.

BB R A AR R R [ ) ] R 4 a8 4R, 2023,50(10) :4433-4447.

Tk

%
I

R R, BT S MR LR T AR G S R B AR AL T AR AT R, 2023,46(15) 1 64-69.
F B R AR SR, BT AR A K RIS T A AL IR & ACC BLEUER R b % fE T 69 0% 4 B 2L I8 AR A AR A 45 R AT 20



+ 30 -

58 FRFR(HRHFR) % 39 %

[18]
[19]
[20]
[21]
[22]
[23]
[24]

[25]
[26]
[27]
[28]
[29]

[J]. % B £33 5 fett,2024(5) : 177-189.

IRBEAR IR R B RGN AT AR AT H AR Sh - R R B K HT 636-2012[S ] b P B ERBEA 5 B RAE, 2012,
P LAFE, FT R AR EBRIM] AT FHEFHF R, 2003.

AFERRYE FRLWE ZAETF MM AT A5 RAAE, 2001,

WERERE, FTR,F . RS DR LIRS R RS EARA[T]. A S KB4k ,2023,39(7) :241-253.

Ap A EASE R 5 B R AT A AR e ) O iR R HL AR A B A AR T[], B3R AR, 2022,53(3) : 567-576.

EEX NELTERLBAAYARIE LIE DAL E 5 B2 R R AR [D] oF 4 I EF X5 ,2021.

Bk RAEI N &M, F R BRRIGER B B A0 5T RF R[]]SR DA KPR, 2022,12(2):
597-606.

ERRTF BB IKEM , F | —HAR R AR 69 5 i 5T A AR A AT AT, b B L35 e, 2024(1) : 218-225.

MR R AR, AR, F AR AT R RS AR [T R 2 & ,2021,41(1) 1 1-7.

TR, B K AR, & K EAR T 3 2L A 6 i ik R B A SR AP R[]]. 4 R F 4R ,2016,31(S1) : 252-257.
x| A v, R, R AR IR B A AR T 04 R ik B R AR AR R AT R[], A3 KB IR ,2022,38(8):179-187.
AN, R BB AR YR-P31 69 5 B 8, A S A A AT AR A [T F B 23 5 fett,2022(12) :206-212.

e S e e U U S U L U N U U D U U U D U R S I U S U S M D U S U S R U S U U U S S G U U U U R U R S U U R N e U U S P S S

(L#EF147)

[7]
(8]
(9]
[10]

(11]
[12]
[13]

[14]
[15]

[16]

[17]

[18]
[19]
[20]
[21]

R RN 4R F RN SR A KRB A A AR Yral)] A5 FR,2018,38(17):6228-6234.
AR HEAE T, KIES,F LR A 2RI A KA H ARSI e [T]. 402 Rk F 3% ,2018,30(9) : 1534-1540.
Lk 2 KA LR mAE R B AERL T FalT]] P EAESREFIR,2014,22(12):1476-1483.
BRADSHAW W E, HOLZAPFEL C M. Evolution of animal photoperiodism[J]. Annual Review of Ecology Evolution and Sys-
tematics,2007,38(1) : 1-25.

K&, o, B, RFIRE A & e AR A F a9 %ea[]]. A4 ,2018,35(6) :1548-1555.

FRE, R ARY,F AREEN AL DRSS RERLFERRKF RO a[)] BEHHR,2022,55(8):35-40.
CHI H, LIU H. Two new methods for the study of insect population ecology[J]. Bulletin of the Institute of Zoology, Academia
Sinica, 1985,24(2) :225-240.

WRE, R, P, F A REAERFIRE T o580 A S K [J] Mtk F R ,2014,41(6) :673-679.

SEARLE I, COUPLAND G. Induction of flowering by seasonal changes in photoperiod [J]. The EMBO Journal,2004,23(6) :
1217-1222.

LOPATINA E B, KIPYATKOV V E, BALASHOV SV, et al. Photoperiod—temperature interaction—a new form of seasonal con-
trol of growth and development in insects and in particular a Carabid Beetle, Amara communis (Coleoptera: Carabidae) [J].
Journal of Evolutionary Biochemistry and Physiology ,2011,47:578-592.

KUTCHEROV D A, LOPATINA E B, KIPYATKOV V E. Photoperiod modifies thermal reaction norms for growth and develop-
ment in the red poplar leaf beetle Chrysomela populi (Coleoptera: Chrysomelidae)[J]. Journal of Insect Physiology, 2011, 57
(7):892-898.

SR A S JR A A B A SRR S o Ae e AE AR B AR B 9 H oA (D], oE AR A R F TS K S, 2020.

R FF AR, HR R, R A AR AR ST B A A A i e Fom [J ] R R F4R,2022,65(11) 1 1488-1497.
IR, R, L RA T AR A KA T ARG w [ ] ] R IR, 2019,46(3) 1 542-548.

K&, R, R R, R B R R T & RS AR A S Feal )], Rk 5 4R,2018,61(4):511-518.



