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Screening and identification of endophytic bacteria against
Botrytis cinerea on Lilium brownii var. viridulum Baker

and optimization of fermentation conditions
Chuibao®, LIU Shuangqging*, MAWenyue!, HAN Junhua®, CAO Haijia', ZHANG Xiaoyan', LIAO Xiaolan®?"

(1.College of Plant Protection, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Hunan Biological
Pesticides and Pesticide Preparation Processing Engineering Technology Research Center, Changsha, Hunan 410128,
China)

Abstract: Strain 98 with the activity of inhibiting Botrytis cinerea was screened from the endophytic bacteria of Lilium

brownii var. viridulum Baker by plate separation method and plate confrontation method, and the antibacterial rate was

74%.

The endophyte strain 98 was identified as Burkholderia gladioli by physiological and biochemical assays and 16S

rDNA sequence analysis. The fermentation conditions and the formula of fermentation medium for strain 98 were

optimized by single factor and orthogonal tests. The results showed that 100 mL of fermentation medium in 250 mL

triangular flasks with pH 7, incubation temperature of 32 °C, and inoculum size of 6% under shaker incubation at 180

r/min for 5 days resulted in the greatest inhibition activity. The optimized medium was formulated as FeSO,4 0.15 g, corn

flour

20 g, beef paste 15 g in 1 L water.

Keywords: Lilium brownii var. viridulum Baker; Botrytis cinerea; endophytic bacteria; fermentation conditions
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WHCEK . BT, BB, . KAER R oAt
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HEATHER, R 3 YK, 25 °C . 12 h SR AN RS
LR, 3 d EWERIYIM AL

1.3 HIEIE
K H Minitab 17 4 71E AR 13511, 18 H
Microsoft Excel 2016 Fil SPSS 21.0 #H1T4RAN T

2 HERSHH

21 RFBERERNEANFEREFER
KBRS, Xt - B A S i P AR A0 R AT
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HASHRCRINER, 4k 98 S, ST
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B 1 EFEAAERNE 8 SENAEGREENEIIHR
Fig. 1 Antagonism effect of endophytic strain 98 against grey mold pathogen on lily
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Fig. 2 Staining and morphological characteristics of strain 98
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97— Burkholderia plantarii ( U96933.1 )

66

40 [h’m'k,‘mhferm plantarii ( AB183678.1 )
@9
96 =—Burkholderia gladioli CACua-73 ( HQO023278.1 )

99 Burkholderia plantarii ( AB183679.1 )
Burkholderia ghimae 336gr-1 ( DQ355164.1 )
Burkholderia glumae ITCCBQO001 ( KP689100.1 )
Burkholderia glhimae PA24.5 ( EF193639.1)
Burkholderia glumae P 1-22-1 ( NR 029211.1)
53% Burkholderia glumae HAMBI 2369 ( LT899973.1 )
100y Burkholderia psendomallei QEHST7 ( MN545920.1 )

! Burkholderia psendomallei QEH56 ( MN545919.1 )

L H.‘_{ Burkholderia cepacia Je39-7 ( KC152649.1 )

94

(=]

Burkholderia cepacia TY5-SH ( KX055886.1 )

Burkholderia arboris NKD-11 ( JQ768336.1 )

Burkholderia paludis MSh1 ( KT159931.1)

Uncultured Pseudomonas sp. TCCC 11168 ( EU5S67048.1 )
Uncultured beta proteobacterium SHALO10 ( HM108590.1 )

78— Uncultured beta proteobacterium SHAI021 ( HM108380.1 )

0.002

& 3 ET 16S rDNA F5I#ER 98 SEARZA BN

Fig. 3 Phylogenetic tree for strain 98 based on 16S rDNA sequence analysis

2.2 98 SEABMWBRMKFZFH

1, TERBERTE S d. pH B 7. %%
Wit ol 100 mL Fn%E s 180 r/min B, R 96 )E
Fm T HADARIE ; B EAE 2%, 4%. 6%F1 8%HT,
MR REZES, B 6% 58 H K,
I, R RITE 2%~8%, HRILTEN 6%, KEFR

JETE 32 CHHIHE WK, 5 28 CLRE LR,
28 CH24 CXIEEES, 132 CHEERT
24 CHY, HMitmIUEEERE 32 C, &L, fiftis
H) RS MR 32 °C L pH A 7. 2EWER 100
mL, $FhiE 6%, % 180 r/min, ABE5d.

R1 TREBEFRFHT 8 SENIEFREE

Table 1 Effect of different culture conditions on antimicrobial activity of strain 98

S E] T 9 /mm HhH pH T 9 /mm Rl /% TR 58 B /mm
1 (23.67+1.15)b 5 (19.00+1.00)b 2 (21.67+1.53)a
2 (24.00+1.73)b 6 (19.33+1.15)b 4 (22.00+1.73)a
3 (24.33+0.58)b 7 (21.33+0.58)a 6 (23.67+0.58)a
4 (25.00+1.00)b 8 (18.00+1.00)bc 8 (21.67+1.53)a
5 (27.33+0.58)a 9 (17.33+0.58)c 10 (19.00+1.00)b
6 (21.33+0.58)c
7 (16.67+1.15)c
ST R /mL T 58 /mm T T 58 /mm B33 (r-min™) AT 58 B /mm
50 (24.33+0.58)b 24 (19.00+1.00)b 140 (24.00+1.00)c
100 (30.33+1.53)a 28 (20.00+1.00)ab 160 (25.00+0.00)b
150 (23.33+0.58)b 32 (22.00+1.00)a 180 (26.00+0.00)a
200 (20.67+0.58)c 36 (16.00+1.73)c 200 (24.67+0.58)bc
250 (18.67+0.58)d 40 (9.00+1.00)d 220 (24.00+0.00)c

/NG TR FR AR B 2% 57 12 (P < 0.05).

I 2 AL, 23 LA B RO VERR ISR A A A

TR A 98 S, HAWRENGE ML THABA, 5

RIRKRERT, 98 SRR ER R, Hi2FmT  BiiREE. R S MBS Z e ¥ 25, H

HABLHR, —F i AEmIf AN DI 2k AE

W TR, S OHLER BRIk o
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Table 2 Antimicrobial activity of strain 98 against Botrytis cinerea by fermentation with different medium components mm

Tl VBRI e B R T Tehl: P R
FREHE (21.67+0.67)b 4N (23.67+0.33)a ZnS0, (19.67+0.33)b
AP R (21.00+0.58)b E T (20.33x0.33)c KH,PO, (20.33+0.33)ab
Z i (19.67+0.33)b #H R (21.670.33)b MgSO, (20.00+0.58)ab
B/t (24.330.33)a TR (21.330.33)b FeSO, (21.67+0.33)a
HEEmE (19.67£1.20)b TRt (21.00£0.00)hc CaCOs (20.00+1.00)ab

[FIFIAR ] NG R R A PR ] 22 5 8.3 (P < 0.05),
VEICE KK (10, 20, 30g/L). FFG. 10,
15 g/L)FfRfRr2k(0.05, 0.10, 0.15 g/L)ifTIEAS
R, S5 R XM, X 98 T A KRR
FRRFRERE. EARRHE. R,
I 98 5 T AR K A I L HE F B 20 43J2 0.15 o/ L iR
WAk, 20.0g/L EAKy. 15.0 g/L R .
#*3 98 SHEFEMUMEZANER

Table 3 Orthogonal test results of optimization of culture
medium for strain 98
FeSO./ kA

FH Bl

s
Jo

(o) (@LY @@L  SEEmm

1 0.05 10.0 5.0 20.22
2 0.10 10.0 10.0 19.36
3 0.15 10.0 15.0 24.16
4 0.10 20.0 5.0 22.59
5 0.15 20.0 10.0 2341
6 0.05 20.0 15.0 25.82
7 0.15 30.0 5.0 21.47
8 0.05 30.0 10.0 21.28
9 0.10 30.0 15.0 22.62
Ky 22.44 21.25 21.43

Kz 21.52 23.94 21.35

Kz 23.01 21.79 24.20

R 1.49 2.69 2.85

1 Eknb; 2 #Eb; 3 HURE; 4 EF; 5
El5 98 SHExt 5 MEMA FEVEmME

Fig.5 Pathogenic test of strain 98 on five kinds of plant leaves
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1 bEE1; 20 bFE2; 3 BHPEXTIE; 4 BHPEXTRE.
B4 98 SEABGNETBAMRRERMTIABR
Fig. 4 Control effect of fermentation broth of strain 98 against

Botrytis cinerea in vitro
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