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A Study on the Environmental Adaptation of Pantoea agglomerans
C3 Strain, a Causal Agent of Maize Top Rot Disease

YAO Bo', HE Pengfei', HUANG Min', WU Yixin"?, LI Xingyu', HE Yueqiu'’

(1. College of Plant Protection, Yunnan Agricultural University, Kunming 650201, China; 2. National and Local Joint
Engineering Research Center for Screening and Application of Microbial Strains, Kunming 650217, China)

Abstract: [ Purpose] To investigate the environmental adaptation of Pantoea agglomrans C3 caus-
ing maize top rot. [ Method ] Its survival dynamic was detected in different temperatures, surface
water of different quality and host plants with dilution plate method. [Result] C3 was sensitive to ul-
traviolet radiation (UVC), and all of its cells could be killed after 40 seconds radiation. Compared
with 37 °C, 4 °C and 20 °C facilitated this plant pathogen’s survival. The number of C3 in sterilized tap
water, ditch water and tap water were more than those in drainage water and pond water. In addition,
C3 could colonize in various plant leaves, where the density order from high to low was maize, to-
bacco, cotton, clover and barnyard grass. [ Conclusion] P. agglomerans has strong environmental
adaptability and can survive and reproduce in different environments.

Keywords: Pantoea agglomerans; ultraviolet radiation (UVC); environmental adaptation; coloniza-

tion
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T AR AR T AR AN (RS = KR
EY, W TR EZORIE . BRI A/
BAETE RS R EY, BTERAERE, £
KB 2 Z M6 HE MR FE . 228N
Sy EETE . EER, sEE S KX
I3 2 Y — e —— 20 A M T 9% (bacterial
top rot). Z%JA ra M = AR AT &R, B2 AE
PREFR, DL 4 I3 28 RS A & 0 i R e ok B
o SRR ZIRI: 480 22 T s D) He A
FRPKNVERE, BB ansirm T e, ™

SR TR B R i ARSI 5 A ET I A
KA . WHAZ # (Pantoea agglomerans) C3 T Pk
J2 15 | B K 200 TR THUJ o 1% i i B 2 —
HHET, XHE YR Az R 7T 2 R4 T HEUR L
PRABLHRIES . YA P 250 % h Z OB
ARG AT R RS, X HAEA
IRBE ARG WA DTSY . SR, ERFTHE e i A
A TR A PR o M AT AR R iR A S
TEARELEAZKHNF . AFRNE T Pz A
ANFREE . KB, FEMEYTEAE, B
A C3 BRI 5 A %) 5 A & TR T J o 1) A % S
e T7 =, IF o KA TR 0L s 1 7 47 5 s 112
HEARAE

1 HREE%

1.1 BERER. Bt kA K&

BUATZ B C3 43 B8 F A TOURS o i IR 1) oK
MR I AR E R, ARG LB (FEk
LB AIA 15 g/L BEfR) . Sy G A 40 & 19 T4,
i AR (rifamycin, Rif) FTPEZRASH R RC3
(200 pg/mL)HEATINE , ZEEIRIRIE N 30 C,
FEIRIR G ¥ 3% 0% R 160 r/min.

1.2 XHERAME (UVC) R4 I s

B T BUE KA CI s 32y, %
10 f5 6 BERR B AR BE 2 10° efw/mL; WEX
R R 100 pL 4% 2= LB Vil |, 5T
T, RIGHFAUE T 15 W £ HMNT (R ET5R B R
89.9 uW/em?®) 1IE N/ 55 ecm Ab; FTHFEE L35 &
LONT, TFUR T 42 R R ) b B B 1) B H 4% 35
A, FFHGH PR R EAR BT 30 °C fH IR SRR
BB R IR 24 h, SR AR L B BT
B, VA AL B TE TR A RER A B A (] 4
SBER 0, 10, 20, 30, 40, 50, 60 190 s,

PR 41K,
1.3 AR IR IR C3 B RA7E R Y
Al
1.3.1 JK AR FE

TS ) 2 3 IR IN AR R ZE AL 7K Gt
PR K BAEK, ARK, KFE7K)14 mL,
L HEAMA 1 mL RC3 BRI F5 Y, 7
IHIRENE/ BT 4. 20 F137 °C B3RAE N
KRBTGS, iGN 45 K7 RC3 B
FE SR, ARITE 15 MO, B E
23K,
1.3.2 IR

Mz R K2 I IR R 4R R (40 4
+), 4 CUKFIRRE AR, B S EREER
MR KA, EE 3K, W ERKEH LA
SR 45 30 g 4r BB T HAR N 9 em MY TC 5 5%
MLPY, FmE A 10 mL RC3 #7355 55
Y, seordtss, DUIMAGEIRFRA K K ) IR
PEAIIE, ARRIE T 4. 20 F1 37 C RSS2,
MERE, FREFES) 3 05 g, 5 4.5 mL KEK
TR A LA B 20 i - S Bk, A E i R
TR, DAL L PRy Jo i 43 v RC3 Y4
MOAEIGECR . A E 12 0B, A Ab
B 3K,
1.4 C3 BHHRIEA R 1 52 FE

BRI N Tk G D). M (8 ). Mg
O J), =mtE (i) MR (rEE)., 2R
AHABEE I, R 10° cfw/mL ) RC3 B &
W, ARSI R I R R T EE A VRO A
1k BlJG, KRS YR 2 28 C . MR
FER 80% B IR = A K

E ARSI bR AR AR T S BB AY RC3 2L
o ETE R IORE RORE S, A K K
R, IR TRV S KW K A
AET 70% WAS IR 2 min, JoRE KB 3 1K,
B Ja — R B VE K R I B VR A T & Rif Y
LB -, Kt i i w8 RO o FH K R
IR T R K5, e AR 1S R FRC
KK, S0P AN, &R Fikn:
R RV K, 10 5B ERRE S, B
A 1B BERR B AT SR A T Rif A, 30 C 3%
FAEI RIS, K H , Geit VA b 40 PR Ec I
B A TE B (cfu/g), SACFEEA 3K,
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2.1 C3 WX AR (UVC) FE 5T r Ui

H % 1 A C3 BARXT UVC a5 R
U, K% UVC BRI R E K, PRARAFTG %
PIA AR TS, YA FRATE] 2, 40 s B, 2
TR F] 100% (% 1), FB— 20 EH UVC
FREIXT C3 WA B BRI .
2.2 C3 EAFZEAK T B 3 A E B4

H% 2 Al BEG BT A HERS , BRRAA TR 2L
HRARI LT EREREE . RS 4 C)
T, 50 d U REREIN B AE TS 1 C3 BARLIM . H
TRIAEE (20 C) JCE 15d J5, Rk E /K FsE K
FEM PRGN RNEE ; 50d )5, [UKREKARER
WIFAAE G C3 BRI, 37 C AbEEgH, TRk
B A BERT (] () S i SR>, 15 d e, A
AL ARG E C3 AR IAFAE . RK A B AH

TIPS SIA, XORE LT K AR R,
AR SE C3 HMRAY TR, TR W] —BRIE N 8 4k
PALERIRIR Y 22 DX HAE A B

®1 C3EHE UVC RS TR BNEZH R FER
Tab. 1 Colony number and survival rate of strain C3 after ir-

ritation with UVC for different time

A R /s [RE=A FEE /%
irritation time colony number survival rate

0 2650a 100
10 1836b 69
20 1224¢ 46
30 150d 12
40 — —
60 — —

T AEVNEG PRI i [0 53 2 7 (P<0.05); “— AN
F; R,

Note: Different lowercase letters after data indicate significant difference
(P<0.05); “—” indicates undetected; the same as below.

*2 FEVKREIIRT C3 FENEREE

Tab.2 Survival cells of C3 in different habitats cfu/mL
TEE/C i IE)/d WK IKIEIK SRR A kK KEK HAR L K+
temperature time pond water ditch water drainage tap water sterilized water natural soil sterilized soil
1 6.24+0.06 b 6.34+0.01 ¢ 6.06+0.10 ¢ 6.77+0.07 b 6.20+0.08 ¢ 6.72+0.02 ¢ 7.21£0.06 d
5 6.59+0.01 a 7.29+0.05 a 6.88+0.03 a 6.81+£0.03 b 6.58+0.01 d 8.23+0.01 a 8.62+0.00 a
4 15 6.24+0.03 b 6.74+0.01 b 6.52+0.06 b 7.30+0.04 a 6.75+0.03 ¢ 8.27+0.02 a 8.52+0.03 b
30 5.5140.04 ¢ 5.38+0.03 d 4.90+0.02 d 6.56+0.09 ¢ 7.45+0.09 b 7.73+0.05 b 8.15+0.02 d
50 4.73+0.05 d 4.86+0.07 ¢ 2.49+0.20 e 5.78+0.06 d 7.7840.07 a 4.89+0.03 d 5.86+0.03 ¢
1 6.2440.06 a 6.34+0.01 a 6.06+0.10 a 6.77+0.07 a 6.20+0.08 ¢ 6.724+0.02 a 7.21+0.06 a
5 2.42+0.10 b 4.83+0.06 b 3.56+0.07 b 5.92+0.02 b 7.71+0.00 a 5.9440.02 ¢ 6.57+0.04 b
20 15 — 2.78+0.08 ¢ — 1.59+0.11 ¢ 7.09+0.03 b 6.30+0.01 b 4.62+0.02 ¢
30 — 1.39+0.36 d — — 5.55+0.00 d 1.62+0.12d 3.53+0.01 d
50 — — — — 4.72+0.03 ¢ — —
1 5.85+0.12 a 5.8240.07 a 5.83+0.05 a 6.06+0.12 a 5.9940.08 a 8.35+0.03 a 8.39+0.03 a
5 — — — 2.00£1.73 b 4.10£0.17 b — —
37 15 — — — — — — —
30 — — — — — — —
50 — — — — — — —

2.3 C3 WRTEA R 2R T B A 3 1 4

MR BRI, C3 B AR LE it
Y R e A AR R R, A4
AR KRES . Hrh, R 96~168 h J5, C3 1A
PRF FOKRM 3R DR, B R
10° cfw/g (MFEHZY), TAEMREL | KRAE B = &ing:
T LRI TR [EAERENE, 1
FERbJE BT AR RIS 0, AR AR R

M) C3 EFH EEH 2 m T ok, W 1 i 4
FEARYEFAE 10°~10° cfu/g. MR, T AITZY
PR RIRRI F 600, C3 TR E R A .

B2 IO S5 FEAR X A2, RN
ARG ) [F0] 5] A DA == e AL Br A R 11 P PR 2L 280
RN C3 PRARZNM, RBH C3 FREA #EARX
SEAE BRI AU IR C3 AE BRI NS E
BB AR R IR A 2~3 g, HFERIL
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FasE bTHas; Bafh 48 h s, HCEA R
10° cfu/g (MH2H2Y), W& THIATESE; $:0h 168 h
Jei, T PR A AU A A A B S B AR R I R T Y
100 52547, C3 BERRTER R0 2 2L N 3R 1) 22 FE 5

7 -

i wn N
T T T

w
T

T FE BB (cfurg™)
log (value of colony density)

— NS}
T T

FORBONARML, B R R FoK, (EAERI B
JE 9 10 f5 FARAE. MRAEM A IZU C3 TR
SEFERIL < SETH R B FRE " H, B EFE
g FARYERFTE 5x10° cfu/g (HEHZY) K-

A £ K maize

[ fH# obacco

M F87E cotton

M =M% clover

A M barnyard grass

CREKEKR

R

96
i 8]/h time

120 168

1 pEZE C3 B ETREIEYIM AR EEE
Fig. 1 Epiphytic colonization of P. agglomerans C3 on different plant leaf surfaces
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Fig. 2 Endophytic colonization of P. agglomerans C3 within different plant leaves
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BT T — S B 35 e JE AT YR P A 22
< BAE I #T 7 #F (Enterobacteriaceae) 40", |
CAEET KR . B SE IR EZ A, 1E
HARA T, HWRERI I Re s 2, fik
PR AT IR AR B A s fe A= i, i ALk
PEWR B iR By Pantoeas vagans C9-1 T A& " FI g
KRG AR B YS19 AR tf # 0 Wik 2
YRR, o EMYIE . 25 U8

LRFEAFREAR™ 9, A, AT HFFEHGE N
FA I N Nl EOR "

FURT, XAz w5 K A BT R 2
A1) e — R A, B K
R4 TRZERSY . TSR fERTIIEE
Hr, C3 B AR ARSI A 513 0K Y 40 T Tt
JEEREAR™ o A D —Fof s L A S AR B 2 e A
bR, A T IR SEE N R TSR . R
BARZ T C3 MBI RS R, FRATTHE
2 NBLL T — AR RO BRIRE A 1 LR ST AR
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B BAEAE AL, AR S G B R C3
PR T 58 AR R A R R . 5 A A F 5 A SR Y
FHEL,  F T2 28 A2 S0 o 1) o e il A5 ol
FBCIA,  XE AR 1] Ho 85 C3 B AR5 R 2 40 1 bt
UV-B 55} KSF-9 %555 L AR (e, 10
IR s it — 2 583

K BN 4= HE IR B A PR IE A B . C3 B Bk
FER TR KRN K B A P A7 = TR K 7K i
A, R R — B T AR i g St
XF C3 AAFAEEFEN . J4h, WX C3 /ERTE A
i3 %5 REZZONICO %1 SELVAKUMAR
HEVR RIS — . AR A MRT
4 F120 °C, 37 °C =il 4F AR & & e e i
B A AH T C3 A0, X AT RERR TIRE B
HAEHT C3 R Z AN, 837 b 5 4 A il
RS 00 P 3 it e LA AP

NG LR A e e S T N A i kod |
C3 B FRTEZF EHEY E K0 R B KA p kA Fn
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AL LA 5280 Al N AR RS . KRR AE I,
C3 Wkt BE R AT 5, 31X 7] e 2% AR 5 1E
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TR FAERER 4 d i, AR I BUKIRIR B G
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ICTRG AL, o2 X L A P A K i
(1) 5y S B K SRR, X SERE ) AT FOK TR Y
e s o I | U N ¢ e ] g 1L
I TR K I B C3 TR, WoRJE Al BE
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