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Isolation and ldentification of Two Plant Growth-promoting Bacteria and
Evaluation of Their Growth-promoting Effects on Potatoes
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Abstract: The application of plant growth-promoting bacteria is an effective method for reducing the need for
pesticides and fertilizers. To isolate additional resources of plant growth-promoting bacteria, soil samples were collected
from the Hancheng Iron Ore site in Shaanxi Province for this research. The serial dilution method, in vitro cultivation on
growth-promoting screening medium, and in vivo screening on potato plants were employed to select the growth-
promoting strains. Two strains were identified, and their tolerance to pH and salt concentration was studied. The two
strains, HC6-7 and HC6-11, exhibiting significant growth-promoting effects, were isolated from the iron mine. Both strains
demonstrated the ability to produce siderophores and indole-3-acetic acid (IAA), with HC6-7 producing IAA at a
concentration of 11.59 mg/L. Additionally, strain HC6-11 exhibited capabilities for nitrogen fixation and phosphorus
solubilization. The optimal pH for both strains ranged from 7 to 9, and both strains were able to grow in media containing
5% or less NaCl. Pot experiments with potato plants revealed that the biomass of potatoes treated with the bacterial
solution was greater than that of the control group. The strain HC6-7 was identified as Priestia endophytica, while HC6-11
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was identified as Pseudomonas atacamensis through morphological and molecular biology methods. In conclusion, P.

endophytica HC6-7 and P. atacamensis HC6-11 have the potential to promote potato growth, and these findings would

provide valuable microbial resources for the development of plant growth-promoting bacterial fertilizer.

Key Words: potato; growth-promoting bacterium; Priestia endophytica; Pseudomonas atacamensis
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2.26. FIFH5E 4 WA % (A HLBEFI JCHLEE) . Ashby
Rigr sk, DIREEFRIL PN — 2 51 Lo 2 R X
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RN, PIRRE I HA GG IAA TG, Hip
HC6-7 7= TAA 4 11.59 mg/L, HCO6-11=1AAH N
3.24 mg/L; WA, HCO-11 iR AT i i 0 [ 20305 e
(E1, %&1).

AL B.EEGER, CBEHLWE, D.JCHLEBE, E.[H%. AWHC6-7, B~EJJHC6-11.
A and B. Siderophores, C. Organic phosphorus, D. Inorganic phosphorus, E. Nitrogen. A is strain HC6—7, B-E are strain HC6—11.

E1 HE#kHC6-7F1HC6-11 B £ R ME

Figure 1 Determination of growth promoting effect of strains HC6—-7 and HC6-11

F1 BEH#HC6-75HC6-11 R EHR
Table 1 Growth promoting effect of HC6—7 and HC6-11

Hh LR

TiH HC6-7 HC6-11
Item WkEARd BYRERD  BUIRERGEE WikERd EVEIERD EVEEREE
(mm) (mm) E#(D/) (mm) (mm) HA#(D/d)
Colony Transparent Transparent ring  Colony Transparent Transparent ring
diameter ring diameter diameter/Colony ~ diameter ring diameter  diameter/Colony
diameter diameter
2Rk Siderophores production 3.55+0.45 9.32+1.17 2.62 3.34+1.58 7.54+0.81 2.26
TeALE Inorganic phosphorus solubility - 4.05+1.03 12.25+0.93 3.02
A HLA% Organic phosphorus solubility - 16.90+9.75 23.10+7.92 1.37
[#] & Nitrogen fixation - 6.04+1.38 9.36+0.99 1.55
T =" FORTCEMRE, BRI
Note: "-"indicates that no transparent ring is observed; all the numbers are means + standard deviation.
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AL DR, B E.HEFHCO-TARFE, C. F. R HCO-114bFE,
A and D. Control, B and E. Treated with HC6-7, C and F. Treated with HC6-11.

2 EHRHC6-7 FNHC6-11 X DR E R EZHIXN
Figure 2 Potted experiment of growth promotion of potato by strains HC6—7 and HC6-11

£2 BEHRHC6-7FHC6-11 DR BB ERR
Table 2 Growth promotion effects of HC6—7 and HC6-11 on potato

AbTR PR (em) 25 (mm) i (em) BT HE(g) FRREEE ()
Treatment Plant height Stem diameter Root length Dry weight per plant Fresh weight per plant
CK 12.70+2.48h 6.72+0.78b 19.04+4.93b 5.37£3.27b 20.59+5.93b

HC6-7 14.83+3.26ab 8.20+1.82ab 21.48+3.50a 8.46+9.68a 24.01£11.53a
HC6-11 16.00+4.35a 8.33+1.01a 22.03+3.97a 8.29+5.40a 31.85+6.08a

. [A—S R ARR T FRTE P<0.05 K E2EF R %,

Note: Different letters in the same column indicate significant differences at P<0.05.

AT~A3MRUCH bk HCO-T7 YRS TE I . ST A B AR B I, BI~B3 KU Bk HCO- 11 T4 TE T . 2 if] B At s e, 3
HA3HIB3 FRBIZEER T pme

A1-A3 are the front, back and scanning electron microscope images of strain HC6-7; B1-B3 are the front, back and scanning electron microscope
images of strain HC6—11. Bars in A3 and B3 represent 1 pm.

3 BE#¥HC6-7 5 HC6-11 EAHHE
Figure 3 Morphological characteristics of strains HC6—7 and HC6-11

HEFIR https://www. cnki. net



<344

i RS, 5384, SE4M], 2024

232 WHHISTEDFH FEE
FFABSEHRIET 16S rDNA LN 5L HCo—
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55 N 4R 2F J T B (Priestia endophytica 2D, NCBI:
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99

Priestia fexa IFO 15715 (AB021185)
Priestia parafexa RC2 (FN999943)

Priestia megaterium 1AM 13418 (KJ569088)
Priestia aryabhattai BSW22 (EF114313)

Priestia gingshengit G19 (JX293295)

Priestia tatwanensis FJAT-14571 (KF040588)
Priestia abyssalis SCSIO 15042 (JX232168)
Priestia koreensis BR0O30 (FJ889614)

Priestia filamentosa SGD—14 (KF265351)

Priestia endophytica 2D (AF295302)

76 [ Pseudomonas fluorescens IAM 12022 (D84013)

Pseudomonas petroselini MAFF 311094 (LC647547)
Pseudomonas syringae ATCC 19310 (AF094749)
Pseudomonas palmensis BBBOO1 (MW009702)
Pseudomonas glycinae MS586 (MG692779)

96
57 90
100
56
98
56
52

97

68

Pseudomonas moraviensis CCM 7280 (AY970952)

[ Pseudomonas koreensis Ps 9-14 (AF468452)

@HC6-11

— Pseudomonas atacamensis M7D1 (SSBS01000008)

B 82
91

97

99

@® HCo-11

Pseudomonas atacamensis strain M7D1
Pseudomonas moraviensis strain EFBE32
Pseudomonas koreensis strain BMO6
Pseudomonas oryzihabitans strain GXM

Pseudomonas glycinae strain XJFL-1

B4 ET16S rDNAFFI(A)FrpoD EEF 3 (BB ARG R HFHUMEHREESER
Figure 4 Phylogenetic trees based on 16S rDNA (A) and rpoD gene sequences (B) for the identification of isolated strains
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Figure 5 Growth of strains HC6-7 and HC6-11 at different pH (A) and NaCl concentrations (B)
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