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INVESTIGATION ON THE DOMINANT SPECIES OF
ICE NUCLEATION ACTIVE BACTERIA IN CHINA

Sun Fuzai Wei Jianiu Zhu Hong

(State Key Laboratory Sfor Hivloyical Plant Diseases und Insect FPests,
Instatare of Plunt Protectiom, CAAN, Beifing . 1000% 5, Chanua)

Ahstract 250 strains of INA bacteria were isolated from 68 species of plants in 17 provinces.,
cities and autonomous regions in China during 1986 to 1994, The identification results show

that they belonged to 17 species(or pathovars) of 3 genera respectively., Among them. 133 *
strains are Erudnig ananas. accounting for 53. 2% of total amount. The next group is Pesu-
domonas syingae pvs., The total is 70 strains, accounting for 2835 of total amount. The other

L ]

species of INA bacteria have 47 strains. accounting for only 18. 8% of total amount. Thus.,
the dominant species of INA bacteria in China is E. ananas. and then P. syringue pvs. grop.
The dominance of E. anunas was more obvious in low latitude of southern areas. In high lati-
tude of nouthern areas such as Beijing, Pseudomonas group was of a little dominance. INA
bacteria of genera Xanthomenas were found mostly on family Gramineae plants in areas where
the weather was more cald,
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BHERE—FCEMERKE, X2 ARTKE, EESE—RZREEN LT/
MEEH RIEY. VAR RTHE(EDEEN T ERMERE. At H AFZ SR
FEABSHHEEYHRE . RETHEFHBTEME 347 k' REFHEKTTH
km®. JER A EMRIF MR BELN 50 ZZm. THEGERIET LB HLATIRE.

E M5 PFFEERE . pk B E S B Gee nucleation active bacteria. {SIFF INA SR y 20k
FHMAISHEMRE ., BRMINEFSAEEMEEEZR Y, @Att. PFE INA BHE 7 LUK
BHEREEE T

A TR REINA AME TR0 . RREAEEEAEM RS, UEFHE
Ry BRI T R W L B DT W . T Morh Rk i vk rE 38T INA IR
B ATHREMESTEK, SRS FRELERAESFF LY AP, FESTE 5 HFF
F.OAEMI7TF. W BIEE 68 FiEH Lo EE T 250 \RINA ME. FET EE,
AKEAHEHOEFCETHREMHFRE" . AR EANFRERILEEEQT.
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1.1 fr#ExE ABEIT, F&. MG, FE. 27, bR I\, R, . THF.

L. R WL M, B . FEFLITE. W, GRERKHERT 68 1

MBEETRFRE D,

1.2 98 RAVPRAEES SR, FHFEN NAG KB,

1.3 KEGEHEEII G RHE Vali B 6E A, 5 X @ Lindow B R HEL K.

HATHOBEEOME. B 21~ 24 CTF KA KB FFE L 24 h Fa W E K ik &

% 10° cells/ml (AW B F . AMBHEFRNE-SCHMAED L. 57 10 nl. 81

BEER 103, BE—W., BFHEMNE —HE, DEFEERKIESR. £30s AGETEEUH

2 W LA LM TR FES R BRI A ERE - S CH ERREETE. A5 HEN
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1.4 EMELRESE EHELEEFESE N W, Schaad 45 3 9 (18 Y w3 IR 40 B #7458

SC 0%+ 79 485 ki (Laboratory Guide for Identification of Plant Pathogeic Bacteria, 2 nd Edi-

tiony, REMABREZFHEZF W Bergey’ s Manual of Systematic Bacteriology ¥ 330 E
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Table 1 The species of INA bacteria and their distribution in China
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Species Isolated from ¢collecred Jocations and number of strain

A e ¥ 7 DBBHEo ] 1)

B SRR A D W OUR D #EOTE D WA L D

FEZHELD EFERETFLIL AT EHELE2 EFFEL L SALOrB D ETH
VbR D EHECEE 1 HER IR D BEED AECED HECTA D TEEE D
LR EZHELEECHDERTED KEGAT ) FEEEE 2 ¥ S@m I EXg
(ZEODBIAT D CEE D EECALE 3 REXKEZE 2 KEH R D EH(SH
10y MEZH 1) FHOGER L. T8 D EECER L, B D SRS L, 9 2) XERERE 1,
ZEW 3 EENL, 4 REG) LSS FHFEN LS D B ARG L m 1,
TEHD ERMELUELTITF 2. F 4. BET ) SR EFTH 1.Z28 1.8 2 KB
CEN L AER 2,007 2y

B L FHOH L SHEOLE 1 BHSEH 2

EETE D

HLAER D &0 m 1) #Fachs

BLAEFE D $EOGTE D B0 1 Skt 0 8RR »

XK MBELEDTEDERE ST D EHGET O HEEE D FRGEED

hFEH D BT L HE S 2. W s

ZERGIT 2. T2 WK D

WEHiFW L M1 KEGEW 1. L5 1)

FROER 1. B#FEL D

AEEHEDHEECEHED ZRGIT D HECAER D KXE Zm 1) ESHZH 1> FHU
B RE(CEOIER ZHD BECE N ERULR ) S () ME(ZHE5 B
WG AR HES G MEAEE 2, ol 3

HEMNES D ELGER D FREETE D ERGEED F#RGEE D

BHMobs O EHicbST 1) FEOUFH D ARG D gFGbsT 1L ey 1

o B 1) MRERKE(CHEY D ERMNEXKE(NE Y 1D FRFGHE D ShEESREL
N EEEFMELTD FEAEEHF(HES D

P FAAFHES D ESFAWHE L FEL, AR LD
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i¥: Mow: A. E. amylovera. B. E. angaas, C. E. herbicola. D. E. herbicola pvs. « E. P. fluorescens biovar 1, F. P,
margmaiis, G, P, voidiflave. H., P.s. pv. lachrymans 1 P.s, pv. mors, J. P.s. pv. pisi. K. P.s. pv. sesarm L.
.5 pv, syrmgae. M. Pos. pvs.. N. P.osp. O, X. . pv. cereatis, P. X.c. pv. underlosa Q. X. . pv. horde .
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Table 2 The ratio of various type of INA bacteria

Fh2k * Species A B C D E F G H~M M 8] F Q
B # ¥ Number of strams 2 133 5 1 3 5 10 70 & 7 4 2
tL 28 Percentage | 170 0.8 53.2 2 0.4 2 2 4 28 2.4 2.8 1. & 0B

» , FREFAEAEHEX 1. Now: For symbols see table 1.
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Table 3 The dominant species of INA bacteria in Guangxi

2 - Species B C D E F L | &4+ Total
B # ¥ Number of stramns 19 2 1 1 1 2 1 27
H % Percentage ('s) 7. 4 7.4 T 3.7 37 7.4 3.7
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Table 4 The dominant species of INA bacteria in Beijing

Fh2 * Species B E F G H I L M N &1t Tordl
B B Wumber of stramns 13 4 2 3 5 I 11 4 3 51
H 3= Percentage + Ut | 35K 7.8 36 L] 21
F#5 T INA MREROE B RPE B 3~F 5 AR, TNRIfX INA
Table 5 The dominant species of MEfrfhEdHM AHEZEE T RHHE
INA bacteria in Yunnan E}']o Eﬁﬁﬁ%mfﬁ%ﬂﬁgﬁﬂj[ﬂﬁﬁf
Fh2 - Species B C G H L &ift Ton INA @ BEHREREYE. E arunas
Wh & a4 s 2 am BT HREMETT EFREREA
Nmﬁ;“m ag 5. TTES EFCIKM T T HUE I B H
Percentage (it 87.7 2.0 4.1 4.2 E&fﬁﬁﬁgmfﬁ*fﬂgfﬁﬁﬁﬁﬁl
1900 m), E.ananas @B -4 R R
e EiE.FE]. Note; For symbols see table 1. ﬁi%o Ji“g%%zj'éﬁﬁﬁrﬁ%?ﬁj Iw%

FIREER A INA BB AFEIEERERFERE X,
2.3 —iEoiEh b INA SR A

FE— Rt b PR O B A S R R ER P R L B A INA SR, KB MK, EE.
FH, BFEEXEEEE. IER, TETNE E awanas. BE EERXERTFHEENRDRE
A HBMFREY, EEMENUREREMES. MEOKNAELE., TERARERY
mut it s, ERMBEHR L, 2S8R SED INA HE- T,

PrEETEE, AERETESTOH INA HE . MRMBEFEFTELL T HE.

Fe TREDHLY INAHE
Table & Distribution of INA bacteria on diffeent plants

2t Species B C D E F G H~M N P &t Total
K Rice 3 . 3
# F Broad bean 10 2 3 15
FE % Corn 15 1 16
H 25 Bananas 15 1 1 I 2 I M
/+F Whear 14 7 4 a5
BLY Pea 7 T 14
#H A Tomato 2 3 2 3 I 11
A3 Cabhage 7 2 a
# L Cucumber 1 1 14 17

« 30, FEREACEMABERRESE 1. Norwe: For symhcls see table 1.
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Xunthomonas BEY INA AN KA FIE., AEY. . TRSELIH HESHMF
FHAREBEY L. INA IHAFEEEEE LR R 2D M, MEIFE. WA E
FREMFEFEDOE W, HEESHOMAAERN. METERRE RN ENIRBRERES
WY X RETFER M INA A WHN P EBERE. AARFQNENERL . BREFED
FEMESEN ZE. EALRN SRS EIE R, ISERIFESREHEES.

E 5B« E. herbicola B E WA INA AHH. (L 2HEM LR VLR EE. X ’
RSN RAESSD. ZERSPR. EH 250 % INA fEP, RBE S &R E.
herbicola, {5 2% « TR E. herbicola TERE AR . REHED LR A WHTZ 5T
B - Bl R R LR B (E, ananas) . X8R EZFLMRE"-. ZETESIEEERE
M. TEHEES E—RBARERA.
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