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Preliminary Research on the Flora of Endophytic
Bacteria and Selection of Useful Endophytic
Bacteria in the Seedling of Maize

GU Yun-Fu' ZHANG Yun-Fei'? ZHANG Xiao-Ping'"

(1. College of Environmental and Resource Science, Sichuan Agricultural University, Ya’an 625014)
(2. Institute of Biogas Science Ministry of Agriculture, Chengdu 610041)

Abstract: In the experiment, 68 endophytic bacteria strains of maize were isolated and purified from seed-
lings of three maize cultivars (Chuandan13, Chuandan418 and Chuandan416). Subsequently, these bacteria
were identified and studied. The results indicated that these bacteria belong to five different genera. Among
them, Bacillus, Micrococcus was the most widely distributed and predominant. Bacilli were classified into 5
species level. The endophytic bacteria isolated from three maize cultivars were variable, and the number of
different species population of these endophytic bacteria followed as chuandanl3>chuandan418>chuan-
dan416. According to the inhibitory spectrum and influence of endophytic bacteria fermentation to the corn
seeds, two strains (BH and B98) had wide pathogen range and didn’t inhibit the viability of the seeds under
intraventricular condition; the pot experiment results indicated both of the two strains could promote maize
growth and antagonize the Rhizoctonia solani.
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Table 1 Endophytic bacterial number of different varieties of maize

(CFU/g) Endophytic bacterial number of seedling(CFU /g) ()
Maize type Root Stem Leaves Strain numbers being tested
416 (Chuandan416) 2.7x10° 9.0x10° 5.0x107 10
418 (Chuandan418) 1.7x10* 5.3x10° 4.0x10° 21
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Fig.1 Antagonism of endophytic bacteria against Rhizoctonia solani
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Fig.2 Antagonism of endophytic bacteria against Fusarium graminearum
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Fig.3 Antagonism of endophytic bacteria against Curvularta lunata
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Fig. 4 Antagonism of endophytic bacteria against Bipolaris maydis
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Table 2 Screening antagonistic strains of endophytic bacteria against Rhizoctonia solani

(%)
(mm) Mai ination inhibiti te of
. . . S aize germination inhibition rate o
Strain Sources Strain code Antagonism Inhibition zones(mm) the fermentation(%)
13 B98 4HF 17.1
B. subtilis 418 BH et 26.3
) 418 B63 i 12.4 91.5
B. megaterium
i 418 B57 + 8.3 87.4
B. pumilus
418 B59 i 7.4 85.8
Xanthomonas
13 BI13 i 13.4 4.5
Pseudomonas 13 Bl4 + 14.0 6
4 et

>

Note: +: The antagonistic of endophytic bacteria against Rhizoctonia solani, more “+” means more antagonistic

, B98 BH
, 3 5 3

2.6 FERREYR MR ; 7

;2 o 27 EREYE BB
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Table 3 Isolation of mutant strains from inoculated seedlings

(d) Days after inoculated

3 5 7
Strain code
Root Stem Leaves Root Stem Leaves Root Stem Leaves
B98 =F — — a 4 _ + + +
BH + = = + + - 4 4+ 4

CK - - - - - - - - -

+: ;=

>

Note: +: Isolated; —: Not isolated

x4 FERAEAEEHZRMEERLHEFLLE

Table 4 Control of corn sheath blight with endophytic antagonist bacteria in seeding stage

) ) (mm)
Strain code Real plant numbers Plant numbers being infected Infected rate Dead numbers Dead rate Lesions diameters
CK 91 81 89.01 6 6.6 68.55b
CK 95 40 42.11 0 45.10a
B98 93 66 69.47 0 69.45b
BH 93 53 56.99 0 54.15a

(Duncan P=0.01)
Note: The same letter after the numbers mean the treatments are not significantly different (P=0.01, LSR test)
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