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Screening of affinity rhizosphere bacteria and its
growth promotion effect on rape

CUI Song-song®,BAI Li-min",ZHOU Ke-jin®*,SUN Le-ni*,
CAO Yuan-yuan®, TANG Xin-yun®

(a School of Life Science b School of Agronomy ,Anhui Agricultural University ,He fei,Anhui 230036 ,China)

Abstract:[Objective] Affinity bacteria strains were isolated from rape rhizosphere for obtaining specif-
ic rhizobacteria to promote plant growth. [Method) Rhizosphere bacteria were isolated from the rhizo-
sphere of rape using serial dilution method. Rape lectin was prepared and used to rescreen specific affinity
strains, which reacted positively with rape lectin. Then their abilities of producing siderophore and indole
acetic acid (IAA) as well as activities of amino cyclopropane-1-carboxylic acid (ACC) deaminase and phos-
phate dissolution were determined. At last,rape seedlings were cultivated in pots with obtained strains to e-
valuate their growth promoting effects. [Result] A total of 32 strains with specific affinity to rape were ob-
tained,among which 30 had siderophores production ability and 16 reached 5+ level. 29 strains had phos-
phate solubilizing activity and 7 had yields over 100. 00 pg/mL. 16 strains produced IAA and P17 had the
highest yield of 30.48 mg/L. 7 strains had ACC deaminase activity. Pot experiment showed that 25 strains
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had different growth promoting effects,among which strains N10 and K6 possessed significant promotion

effects and growth promotion by 22 strains reached the same level as applying full nutrition fertilizers.

[Conclusion]) Specific affinity plant growth-promoting rhizobacteria strains could be easily screened using

lectin as tool. Strain N10 and strain K6 showed excellent application potential.

Key words: rape; plant growth-promoting rhizobacteria (PGPR) ; affinity strain; growth promoting

effect
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Fig. 1 Agglutination reaction of strain P13 with rape lectin( X1 250)

A. Strain P13 and the extraction agent of Tris;B. Agglutination reaction of strain P13 with rape lectin
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Table 1 Physiological activities of affinity rhizosphere bacteria of rape
bR i 5 R 7 IAA RS /(mg « L7 W/ (pg s mLT1) ACC L& FEE M/ (U » mg™1)
Strain number Siderophore Produced TAA ability Phosphate solubilizing ACC deaminase activity
N1 5+ — 102.1240. 80 —
N2 5+ - 41.7240.11 1. 995 240. 000 2
N5 5+ — 70.17+0. 04 -
N9 5+ 6.87+0.11 10. 76 £0. 04 —
N10 5+ — 53.46+0.08 —
N11 5+ - 11.774+0.08 0.783 940.002 6
N12 5+ 6.17+0.06 22.4140.04 —
N14 5+ 4,85+0.07 0.45+0.11 —
P2 2+ - 133.9540. 11 -
P3 4+ 21.5540.05 28.5740. 04 -
P4 5+ - 116.8441.63 0.492 740.002 5
P5 1+ 3.924+0.03 17.6340.08 —
P8 3+ 6.13+0. 30 8.79+0.04 -
P13 5+ 1.5040. 10 131.7740.09 0.080 440.003 1
P14 1+ 4,3740.02 55.22+0.11 —
P16 5+ 15.79+0. 08 108. 6840. 38 2.149 040.002 5
P17 5+ 30.4840.12 103.4740. 15 0.013 640.000 6
K1 5+ 9.28+0. 40 53.61+0.08 0.625 340,001 5
K6 5+ 26.8140.12 61.35+0.15 —
K7 5+ 5.36+0.05 10.76+0. 04 —
K18 4+ - 131.7740.09 -
Gl 1+ — 92.91+0.08 —
G6 1+ — 6.1340.00 —
G7 2+ - 68.69+0. 04 -
G8 3+ - 34.6840.00 -
G9 2+ — — —
G11 3+ — 3.5840.08 —
G12 5+ 1.0140. 54 - -
GN3 — 0.78+0.11 30.8540.08 -
GK5 1+ — — —
GK10 - 1.9440. 04 50.01+0. 00 —
GK15 3+ — 3.30+0.04 —

e % BB AR T B AR HE (A/Ar {E) :0~0.2,54;0.2~0. 4,4+ ;0. 4~0.

6,3+;0.6~0.8,2+;0.8~1.0,+, “—"FR/RAEHAH N

Note:*“ % ” The evaluation criteria of siderophore production(A/Ar):0—0.2,5+;0.2—0.4,4+3;0.4—0.6,3+;0.6—0.8,2+;0.8—1.0,

+.“—" means no growth promotion activity.
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Table 2 Dry mass of rape seedlings in pots with affinity rhizosphere bacteria

T Bk 4 2 TR/ (g 8D % B3 3 / % Increased for comparing with the control group
Strain number Dry mass CK2 CK3 CK1
CK1 1.111 84+0.219 6
Gl 1.103 3+0.332 4 —0.76
G6 1.256 7+0.216 6 13.03
G7 1.243 0+0.317 9 11. 80
G8 1.243 8+0.341 4 11. 87
G9 1.200 940. 257 6 8.01
G11 1.280 0+0.238 0 15.13
G12 1.256 30.292 4 13.00
GN3 1.220 5+0.226 6 9.78
GK5 1.160 1+0.247 0 4.34
GK10 1.056 54+0.320 7 —4.97
GK15 1.190 74+0.185 9 7.10
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4k 2 Continued table 2

T bk 4 = FRRE/ (g 2D X B8/ %6 Increased for comparing with the control group

Strain number Dry mass CK2 CK3 CK4 CK1
CK2 0.828 2+0.214 5 —25.51"
N1 0.920 540.214 6 11. 14 —17.21"*
N2 0.868 840.208 0 4. 90 —21.86"
N5 0.886 240.167 6 7.00 —20.29*
N9 0.920 040.215 3 11.08 —17.25*
N10 0.994 340. 166 2 20.06" —10.57
N11 0.816 640.229 6 —1.40 —26.55%
N12 0.807 3£0.158 9 —2.52 —27.39"
N14 0.875 340.158 9 5.69 —21.27*"
CK3 1.220 0+0. 267 6 9.73
P2 1.302 14+0.232 3 6.73 17.12
P3 1.207 74+0. 209 8 —1.01 8.63
P4 1.205 14+0.297 8 —1.22 8. 39
P5 1.192 240.293 4 —2.28 7.23
P8 1.378 5+0.342 2 12.99 23.99*
P13 1.327 3+0.351 1 8. 80 19. 38"
P14 1.338 74+0.235 7 9.73 20.41*
P16 1.306 74+0.213 5 7.11 17.53*
P17 1.398 9+0.298 9 14. 66 25.82*
CK4 1.070 24+0.504 5 —3.74
K1 1.215 34+0.221 4 13.56 9.31
K6 1.360 44+0.271 4 27,12~ 22.36"
K7 1.183 3+0.301 2 10. 57 6.43
K18 1.261 5+0. 303 3 17. 88 13. 46

e+ REME0.05 KL EFRE,

Note:* * 7 indicates significant difference at 0. 05 level.
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