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Abstract: [Objective] In order to study the effect of soil bacteria against vegetable Botrytis
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cinerea, we isolated 9 strains from 56 samples obtained from greenhouses in Liaoning and
Shandong Province in China. [Methods] The plate-confrontation method and antibacterial cir-
cle method were used for preliminary screening and antimicrobial testing in vitro, respectively.
The effect of strain CNY-04 against vegetable Botrytis cinerea was measured in detached con-
dition. The taxonomic identification of strain CNY-04 was studied by analyzing its morphol-
ogy characteristics, physiological and biochemical characteristics, and 16S rRNA gene se-
quence. [Results] Strain CNY-04 exhibited genetic stability and strong antagonistic ability on
vegetable Botrytis cinerea. From the taxonomic identification result, this bacterium was iden-
tified as Serratia grimesii. Strain CNY-04 inhibited Botrytis cinerea on tomato by 69.23%,
close to that of 75.39% by carbendazim 50 WP. The incidences of Botrytis cinerea in groups
inoculated with strain CNY-04 were 40.0% at 24 h and 51.1% at 48 h. [Conclusion] Strain
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CNY-04 is a potential biological control agent for vegetable Botrytis cinerea.
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Fig. 1 The inhibiting effect of CNY-04 against botrytis
cinerea

TE: Az 4 d R IMHIZOR; B: 15 d 5 AAHIRCE.
Note: A: The inhibiting effect after 4 days; B: The inhibiting
effect after 15 days.
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Table 1 The inhibiting effect of 9 antagonistic strains against botrytis cinerea

BB B EAE : PR 0 A
Strain Antibacterial circle diameter (mm) Strain Antibacterial circle diameter (mm)
X4 34.0+1.00a i X9 14.0+0.71d
X1 23.241.48b ; X5 12.8+1.64d
X8 22.6+1.34b i X7 9.6+1.14e
X2 16.4+1.14¢ E X3 8.0+0.71f
X6 16.4+0.89¢ '

T R PR s, RIS IS AN R 7R 378 Duncan PR M 25 K0 5625 5 0. 2% (P<0.05).
Note: Data in the table are x+s; Different lowercase letters in the same column mean significantly different at P<0.05 level with
Duncan’s new multiple range test.

R2 HEPE CNY-04 3 BIARELREBRAIFTER

Table 2 The control effect of CNY-04 antagonistic strains against botrytis cinerea on isolated fruits

24 h AL B 48 h JFEeAh AL B
b3 The treatment of inoculation after 24 h The treatment of inoculation after 48 h
Handling Z{,’?ﬁ{%{ S S B FEXT Bl 5% Ziﬁ%‘: FelEEs FEXT B Ak
Incidence of Discase index Control Incidence of Disecase index Control
disease (%) efficiency (%) disease (%) efficiency (%)
CNY-04 40.00+6.67b 17.78+4.07b 69.23+7.05 51.11+3.85b 24.00+3.53b 67.27+4.81
Ffill Tomato ZFA  3555£3.85b  14.22+1.54b  75.39+2.67 44.45+3 85b 20.44£0.77b  72.12+£1.05
CK 91.11£10.18a 57.78+6.71a = 97.784+3.85a 73.33+5.34a =

T R B PR, [R5 AN R PR 7R Duncan [OB & R 22 1546560 25 7 1.3 (P<0.05).

Note: Data in the table are x+s; Different lowercase letters in the same column mean significantly different at P<0.05 level with

Duncan’s new multiple range test.
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Yl Bk MEE, 4f AR, (0.5-0.7) pmx
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PHZWENES S, grimesii E45 A FRA AL IR IR % /E L
B, HREWIEM CNY-04 FFAE B2 BRAE 1k
N5 S. grimesii VR J& [R5 5 R RAE 58 2 AHAT,
AL 7 AN SR BUK i A DX 51 T H B v 5
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MASHF SR 1455 bp, 4 BLASTn 345
IR, a5 FAANE CNY-04 (KC167881)51)
B QTR B (AR P e (R 4). M GenBank HHfHK
S0 CNY-04 [AIJER R R 8 BRI SR TD
HIRH N Serratia odorifera, GU292825)f) 16S
rRNA SR FFIM RS L B R, 458K,
CNY-04 #ist L AL B S5V & INE R i, JF
5 Serratia grimesii (NR_025340.1)7E [/]—/r 32,
1717 -5 %5 I B AT 0 Ak A P 100 [) J PR v 7 TR A
PR B A (K 2), MR RMRAIE S E | 2R
HUAEARERERT 16S rRNA JERFHI0HT, %
E CNY-04 Ji% VD B T (Serratia grimesii) o
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Table 3 The comparison of CNY-04 strains of the physiological and biochemical with S. grimesii

HEOE CNY-04 S. grimesii HPAE CNY-04 S. grimesii
Characteristic ; Characteristic
V-P d d it 4 +
+  Lipoidse

el { DNA i

4 4 ! 4 4
Catalase . Dnase
i)ivdliaia . . R TR R N .
Gelatineliquefication ' Lysine decarboxylase
AT N L AU N N
Gas from glucose i Arginine digydrolase
3k _ BT L ) )
Lactose | Ornithine decarboxylase
b 4 B . L AWEARMBER ) )
Adonitol Phenylalanine deaminase
LB A i N . i oex B B
L-pectinose i Pigment
T B - .
Galactitol

T+ =90% kN FHTE; — =90% Bk I BATE; d: 11%—89%FFR A FHE.
Note: +: Denotes more than 90% of bacteria was positive; —: Denotes more than 90% of bacteria was negative; d: 11%—89% of bac-
teria was positive.

k4 5 CNY-04 EHREIRMR S H 8 #iE#k BLASTn Lbxt4E R

Table 4 The results of the BLASTn comparing CNY-04 to 8 strains of higher homology

. . Total Query coverage Max ident
E val
Accession Description Max score score %) value (%)
NR_025340.1  Serratia grimesii strain DSM 30063
16S ribosomal RNA, partial sequence 2 667 2 667 100 0.0 99
NR_025341.1  Serratia proteamaculans strain DSM
4543 16S ribosomal RNA, partial (e e L oL &
NR _037112.1  Serratia proteamaculans strain 4364
- . . 262 262 1 .
16S ribosomal RNA, partial sequence 623 623 00 0.0 9
NR 037111.1 S.erratza plymuthica s.traln K-7 16S 2577 2577 100 0.0 99
ribosomal RNA, partial sequence
NR_025339.1 Sterratlafontlcola str.?un DSM 4576 16S ) 538 2538 100 0.0 98
ribosomal RNA, partial sequence
NR 041979.1 S.erratzaﬁcarza StI’all’.l DSM 4569 16S 2510 2510 100 0.0 08
ribosomal RNA, partial sequence
NR _025338.1  Serratia entomophila strain DSM 12358
- . . 24 24 1 .
16S ribosomal RNA, partial sequence 88 88 00 0.0 %8
NR 037110.1  Serratia odorifera strain PADG 1073 2 449 2 449 100 0.0 97

16S ribosomal RNA, partial sequence
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92

82

99

CNY-04 (KC167881.1)
Serratia grimesii (NR_025340.1)

Serratia proteamaculans (NR_025341.1)
Serratia proteamaculans (NR_037112.1)

Serratia fonticola (NR_025339.1)

89

Serratia plymuthica (NR_037111.1)
_|——Serralia ficaria (NR_041979.1)
53 Serratia entomophila (NR_025338.1)

Serratia odorifera (NR_037110.1)

—
0.005

Serratia odorifera (GU292825.1)

2 iRIEE CNY-04 R EIEXEHKET 16S rRNA EEMZE RS R B KE
Fig.2 Phylogenetic tree constructed by the Neighbor-Joining approach based on the 16S rRNA gene of
strain CNY-04 and related strains
W S BTN GenBank B3R5 4325571 1 000 YK Bootstrap BT HY STHF B 40 1L, 1814] 0.005 st B HE 2.

Note: The numbers in parentheses are accession numbers of sequences in GenBank. Numbers at nodes present bootstrap percentages

(based on 1 000 samplings). Bar: 0.005 sequence divergence.
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