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Isolation and Screening of Effective and Affinity Strains of
Growth-Promoting Bacteria from Cotton Rhizosphere
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Abstract: To screen effective and affinity plant growth-promoting rhizobacteria strains (PGPR) that can re-
act with cotton lectin from cotton rhizosphere, we isolate nitrogen-fixation bacteria, phosphate-releasing
bacteria and potassium-releasing bacteria from cotton rhizosphere by Ashby medium, phosphate-releasing
bacteria medium and potassium-releasing bacteria medium, respectively. The strains were re-screened by
cotton lectin labeled with fluorescein isothiocyanate. According to their ability of nitrogen-fixation,
p-releasing and K-releasing in pure culture condition, 2 strains of nitrogen-fixation bacteria, 2 strains of
phosphate—releasing bacteria and 2 strains of potassium-releasing bacteria were inoculated as microbial fer-
tilizers in pot experiment of cotton, respectively. About 20%~30% strains of PGPR had positive reaction
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with cotton lectin labeled by FITC among the PGPR. Study showed that the numbers of PGPR in cotton
rhizosphere were about 10 times of those of controls sterilized. Pot test data suggested the 6 strains have
certain affinity with cotton and can propagate in cotton rhizosphere. Through preliminary identification of 6
affinity strains, the strain of N1111 was identified as Azotobacter and N2121 was classified as Derxia. P2126
and P1108 were Xanthomonas and Pseudomonas, respectively. K2204 and K2116 were Bacillus.

Keywords: Cotton lectin, Plant growth-promoting rhizobacteria, Affinity strain, Pot experiment
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223 HEHMER. BHKEEENNESR:
1 2 3,

(P<0.01) NI1111
N2121, 15.6 mg N/g 10.4
mg N/g ,

, P2126

, , P2126

16.8 , P1108 12
, K2204 K2116

*1 ERERBEREN

Table 1 Nitrogen-fixing ability of nitrogen-fixing bacteria

(mg N/g G)

No. of strains N-fixing ability

(mg N/g G)
No. of strains N-fixing ability
CK 0.0h
N1111 15.611+0.823a
N1126 2.482+0.473fg

N2132 8.111+0.724c¢
N1124 10.633+1.881b
N1207 1.641+0.387fg
N3106 0.749+0.137¢g
N1125 1.519+0.137fg
N1120 1.311+0.137fg

N1105 5.198+0.556de
N1203 5.397+0.499d
N2121 10.423+0.799b
N3101 6.821+0.224cd
N3103 2.166+0.356fg
N1107 3.132+0.077f
N2126 2.421+0.352fg
N1201 3.321+0.096ef
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Table 2 Phosphate-dissolving ability of phosphate-dissolving bacteria in pure culture

% %
No. of strains Dissolved P(ug/mL) P-solubilizing(ab)ility No. of strains Dissolved P(ng/mL) P-solubilizing(ab)ility
CK 5.181£0.152k 1.73 P3102 63.441+1.371c 21.15
P2109 56.832+0.913ef 18.94 P3103 58.372+0.545de 19.46
P7 11.521+1.306i 3.84 P2117 61.113+0.785¢cd 20.37
P211 10.419+0.5911 3.47 PI118 15.006+0.260h 5.00
P2105 54.051+2.509f 18.02 P1 9.281+1.003f 3.09
P2101 9.782+0.433ij 3.26 P1103 16.624+0.705h 5.54
P2122 10.019+0. 4001ij 3.34 P1205 61.946+0.719cd 20.65
P2126 92.291+1.692a 30.76 P2119 5.188+0.113k 1.73
P1108 67.711+2.765b 22.57 P3104 27.982+0.665g 9.33
P3 17.342+0.616h 5.78 P3101 6.422+0.076jk 2.14

&3 RPN AR RE

Table 3 Potassium-releasing activity of silicate bacteria

No. of strains Solvable K(png/mL) No. of strains Solvable K(pg/mL)

CK 0.280=0.0 05f K3104 0.346+=0.019f
K1114 3.271%0.535¢ K3202 0.319=0.029f
K1120 0.382=0.017f K2121 2.180==0.122d
K2210 0.66320.036ef K1105 0.286=20.007f
K2204 5.321+0.482a K2106 3.59240.204c
K2102 0.558=40.023¢f K1212 1.92420.071d
K3205 3.43240.233¢ K2116 4.695+0.213b
K2107 0.592=40.011ef K2115 1.19720.026e
K3102 0.3412=0.014f K2108 2.266=20.321d
K2119 0.2790.007f
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x4 E=RIFE. BERMEERSHIE

Table 4 Profile of colony shape, cell shape and Gram staining

Colony characters

Strains Gram staining Cell shape Cell width and length (um) Spore

Shape Surface Edge Color
N1111 - 1.5x1.8 -
N2121 - 1.6x4.2 -
P2126 - 1.5x2.2 -
P1108 - 0.8x1.5 —
K2116 - 1.0x1.8 4
K2204 - 0.6x1.5 4

+: , =

Note: +: Positive; —: Negative

x5 EHRBEBELRE

Table S Physiological characters of the strains

V.P M. R > ;ﬁ
Strains Use of glucose Oxidase Catalase V. P reaction M. R test i Joc ation Amylase ZS.
iquefaction production
NI111 4 + 4 - 4 o> + +
N2121 aF I = + + — ax
P2126 A + + = - + 4 _
P1108 + + + + + + = +
K2116 4+ + + - _ i _
K2204 A A A - = + =
+: , =
Note: +: Positive; —: Negative
( ) 6 PGPR
NI111 (Azotobacter), N2121 ,
(Derxia); P2126 Yegorenkova
(Xanthomonas), P1108 (Pseudo- (Azospirillum brasilense)
monas); K2204 K2116 ,
(Bacillus) (131 Antonyuk
3 e
- _ [16,17]
PGPR
[13]
> , FITC
(4 20%~30%
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