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A LMATE HLB-2 HEMHNERE
TR EHERNTELRHHER

.

HEF

(HER R RUERIRGER, &350

£ U1 AR SR TR NG 7 1 R 3P A R T MK, DA TR A e ) B B — PR BUR iy - R AT
BLABEENRE LIRS (Agrobacterium radiobacter) HLB-2, BT gy 1 {1, HLBE-2 #iKk
FERFe 3 Lot — R A LU AT B 84 MOMIE, SIS % L AT B A o 1 BUBR KR
H4, ERFEMRRD, LIS 2ME 16 BRB0E KR A0 8 L W e 14 B

(& octopine B nopaline FRI)TE BSR4 A0 40 B 1 8 A T M.

SR L T &

R4 AR R AR SRR A 25 R — B, BB BLE-2 B BROBHR LM T ek e e

AR EREE

FEFT LR IAG T, K84 GFRAD D286 B0 2 4 10 1 ARAT BUS T MEIfE

Fo VL L&58 K0, HLB-2 B RE MR EEROEDHPE —EME AR #E.
LR ST T B MLB-2; R AT R A U0 B R A T R K

YRR R T IEAE (dgro-
bactertum rumefaciens) T|ERI—FE MNE
MAEIRE. REEBIHORAHEDA
#, HWI S TiFihl b —B DNA B4

Flihmegatk DNA b, MWmSlEE

MMM T EEAEY, BEHEER, L
HFFES Ti R E i ST Y AR Y
HAUERA T INEAEYERIE
BRANAR T, CAMRKER. &
B3 0 A B v T, LA AR 1972
. New Rl Kerr MBUKFII R EBRE B 8k
HEBEEN L SG, 2B —HREHEL
WMATEE (A. radiobacter) K84, X E A bk
HEORRRT RIS ER"Y. K84
HEERSBE R ILE, EERTEREENL
WATEHE 84 (agrocin 84) RAFHIHIFE
Wt SR E R, M B 84
B R IUBR T & nopaline HR AR
THFE, SRR RRMAY U R
R LA A TR E A, R, X

ERG RR EBmRE R R T 19834F
Hendson 25 M\ B AR E 4% Y i 8 v 43 B8 21—
PR T E (A, rumefaciens) D286,
THEBERN=MRNORE TS E
MEITER, (A4 I BIERR B H A&
RREO, BT R AT ML 2R SRR A 0 TR R
il 4y B B XS AR RS T AT T R
HAMEERN R E T EBTFE (4
radiokacter) HLB-2, BERBERFH,
CRANANT L. ASURERER
SEEERERFEENTETEETRE
SHAEOMEER,UREMBHE, B85
i L imE e R F AR & R

i

(=) o%
1. et E HLB-2:

AT 198548 11 B 26 HIilkHl,
AR FLESRE; S, KBERLBHAR
[ite PR Gk 414
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26 &

1983 £ 7 AMLR R ELE B o B

2. LEBFERSERE:

(4. radiobaczer) K84 EHEFZTEHEY R
MALKE L. W. Moore Hi5HIR,

A. tumefaciens D286 BB REEME R T
Zpe 1. A. Thomson [H-1-TE,

3. WS EE.

Br K308 A AR E MERE AR 8
WE LoEE Y,

K308 PR AM AR ER B FEHEKX Y A Kenr
R,

4. H At R R B R B RR

C58 B{fk: [MMIAEA! ropaline, =M 1 T
Hifk, B6 BHK: [ARAA octopine, ¥ 1R
Bk, p-12 #iFk: JHAAE agropine, A# 1
TIEER, 702 B#R: FRRER! nopaline, i1
TUEHRR Y,

(=) B

YEM . AT HEERERNHERE.

YFB E3fdk: ATHERRNLEFHARN
f=

(=) 2MAEENTNEE

EXHESREZ 1],

() MHRELRAE I LT E E
84, D286 §1 HLB-2 @ aiNE

1. i Stonier RO EMIE"""%,

2. ¥ K84, D286 F1 HLB-2 [§isk4r BIE#T
YEB je (k333 h, 28°C IRFIEF 1—5 L EL
B2 Eik (10,000 ¥ /45, 10 b)), LiHHEM
Bt (Go) fhEREERA. BELErE
¥R YEB Frikirarit, 28°C #REHHEEIE 24 /NI,
B 0.5mi gk 5 sml & 0.5% WARAY YEB 3E3%
R BARA 1om! 2% RN EMG, #H
224 0.7em AITREE HL A SE I, SRS P il &
HYE B 28°C B5 3R 24 —48 /NI, B HT
2 e o

(R) fFEfaTEME M F HLB-2, Ksd 0
D286 R &L M TFE M AHERE

1. LAl 2 Z#EE R EY , f HLB-2, K84,
D286 FI @ BT R SRS T YEB (K
BEFRHE, 28°C PR 24 /i, ELHCE A &
(10,000 # /4y, 10 47 §0), FREREEERRE K 12
(848), fmim! EREREIRESNE, & HLR-
2, K84 01 D286 B S 4 BIRA & 6 g L AT B

Tl BEHRSTRFEERENORE

Table ! Origin and characters of strains of A. tmmefacicns isolated from grapevine

& R IR mh o E GEEE By ® | B R % H
Strain Locality grapevine Host range Biotype Plasmid type
Mi3-2 I=EE: -2 KIgE A H uctopine
Mid-1 H =& WM EHF #E 98] 0c[6piuc
ML4-6 [N -1 HEFH A= 1 octopine
GIi9-1 2 ==y B F #E Tk actopine
Li5-1 A wEE * R %= 111 octopine
MB30-5 it =3 g P %% (11} octopine
MI22-1 AoE FIRE & I octopine
MI23-1 [ WIRE " i argininc*
LI645 O * M 7w 1 arginine*
1E11-3 A E N EEG * I octopine
cris-1 WEHh L ® 11 octopine
wWIl8-5 =By I=E2% " i octopins
MB26-1 3k 5 BEBRE % 11 ociopine
MS32-6 th * B ® oA 311 octopine
Bs33-10 | R BRE b i II ‘ nopaline
K308 A FIE = # 3 i octopioe

* E£RH opine (opine not detected)

SRS HER htto
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HEEDSARBESR A HERME 5—10em 1y
FIEEHE 10 B, EESER 0 XEAR KR
i, 30 KB EE R,

2. BEEREHOBE)YERSE, B
S M B RS R 10 M ELERYE R, 4
AT 30, 50 RAMEH R

3. f§ HLB-2 @B M K308 BHBHE 111,
1:2, 1:3, 1:4, 115 ARAAGRPRSEHEE,
30 RIGHEER,

b *

(=) Hst®#FE HLB-2 HEE

i Moore 5 A™ #yJ5iA%f HLB-Z
e T T R, SR E WA, HLB
-2 LR R b ST AL, &
FERGHRREE R AR, X

®2 FEESIMAEERN LRTER
HLB-2, 84 31 D286 ph (=¥
Table 2 Sensitivity of strains ot 4. fumefaciens to
agrocin HLLE-2, agrocin 84 and agrocin D286 in virre

& Bt Sensitivity

Strain A, [ HIMFEFR TMITER
tumefaciens HLB-2 TR ESY D236
tested Agrocin Agrocin 84 Agrocin
FLB-2 D286

Milii’i%b'k

MI3-2
Mii-1
MI14-6
G19-1
Li3-1
MB3(-5
MI22-1
MI23-1
Li64>
TI11-3
Cl13-1
WIlE-5
MB26-1
M532-6
Bs33-10
K308
CSE

702

B6
Pt-12

w
-]

I - R~ IR R 7Y A T T NS A A I I A A
W oW oW W omomom RREoR R R R &SRR R
W mmm N R R KRR AT AR

fE: S(sensitive) FEER; R(resistant) Atk

FAL BT ZIR N 3%, FALKE X B FH
#, Repfl FR e AR SR, B
HEBTIHHEFEEY [ MW

(=) TEREIRFEERN L %
#E HLB-2, 84 0 D286 SR
E

MFE 2 WTLUE M, BriliAm 16 7R &
RE T ETE, GEEs I ATEy | B
B, W AT 84 Rl D286 A M, £
h 14 #REE A T B E HLB-2 U,
TR C58 0 702 EERRT LA S
% 84 fn D286 #UR, HY L WMHFEH
HLB-2 A&, B6 [l pt-12 ¥, #1138

#3 HLB-2, K84 f0 D286 % B 3% E N FE#EEL
mANERHBRENEER
Table 3 Prohibition of gall formation on sunflower
induced by different strains of A. tamefaciens by
HLB-2, K84 and D286

REEMAEK

Strain with coinoculated

E b
Strain of A.
tumefaciens

inoculated

HLB-2 K84 D236

MI3-2 -
MIi-1 -
MI4-6 -
GI19-1 -
LI5-1 -
MB30-3 -
MI22-1 +
Mi23-1 -
L1645 -
TIli-3 -
Ccil>-1 +
Wi18-3 -
MB26-1 -
MS32-6
BS33-10
K308
Cc38

702

Bé

I+ + 4+ 4+ + 4 +++ 4+ ++ 44+ +
R 2k 2k 2 T I

+ —*
+ —_

+ 4+ + |
|
*

pt-12

H: +H@ER (gall formation); —ERER (e
gall formation); *# R (small gall)e
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FEE 84 MEMAFEE HLB-2 RE08,

{E.%f L AT B & D286 8o

(=) HLB-2, K84 1 D286 %R £
I SR T A W B 0 £ A

1. HLB-2, K84 f1 D286 ZE|m H & |
AR 38 B BB MBI VR

M 3FILLEER], NEMBMFER
HLB-2 SRA R LM E, €EMH%E L
BIBUR BB DI RE A HLB-2 iiflle 22,34

LB HLB-2 RINbitki MI22-
1, CI15-1, C58, 702, B6, pt-12 F#k, H
SR R BNl FIAE R L TR 84
REMFEE D286 SURMBIK, HER
577 A Bk K84 5, D286 i, K
2 MUTE A Pl | |
2. HLB-2, K84 1 D286 F#&E ¥
XA BRI MBI
M 4 FIEH, HLB-2, K84

H1 K84, D286 R HLB-2 Eﬁﬁiflﬁﬁ K308 75 & 8 Fh w1 A% 8 % BR i )
Fig. 1 Gall prohibition on grapevine by K84, D286 and HLB-2 when
] inoculated with A. tumefaciens K308
a. HHK308; b. MHEM K308 FIKS4 C. HAKH K308 A1 D86 d. BARHM K308 R HLE-2,
a. Inoculated by K308; b. Inoculated-by K308 and K84; c. Inoculated by K308 and D286;
d, Inoculated by K308 and HLB-2.
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%4 HLB-2, K84 1 D286 ZEH K EHWER
MR RANEER
Table 4 Prohibition of gall formatien on grapevi-
ne induced by A. tumefociens isolated from grape-
vine by HLB-2, K84 and D286

Inhlb.l.tlﬂg Gall formation

-t nie sfrain

BLEAE

A, tumefaciens

isolated from HLB-2 { K84 { D286

grapevine
MI3-2 —_ + 4
L1643 - 4 +
MIt-6 - + -+
LI5-1 — + +
G19-1 - + +
MB3L-5 —_ + +
MS32-6 - + +
K308 - + +

*: FE 3.

D286 ER W LN HER B L E T E
NERITEEHEARSRERMAE LS
W—F, K84 R D286 W@ & 1384
EECEEMEYER, HLB-2 N4 8RR
ElIERE 1.

3. AR HINY HLB-2 B2
MR RE LR K308 BERRS
&, T A RSBt

% HLB-2 5 K308 HERMERL
B34 151, 1:2, 1:3 1 1:4 B, K308 g%
TR DB M0 1:5 AL K308 Y
BN BE, mEREEE -
RNl X—HR R\, EREERN,
HLB-2 BE#HROFARSME K308 gEikn
BRERAX R SCMEMRXT K84,
D286 Ry TfE#ELL, 1:4 ML BIEER &,
B WL E R IEAE 718 R AR o

it
ITRMHAFEREMTENARE

Stonier HHEIRER. fibih 16 B39 4TES
thigZ BURL AR 1 AT B HI106 R T37 #ip= 4

RUXGHEENODR, EMHHE RS
THHEA K. M H100 Br-Eph
B RFR G Agrobacteriocinl™, 12 )5,
New 1 Kerr MK F| W75 S0k 7 38 5
BT, 2RI -REHLIEAE
K84, M 5HRE T EAFENE KD 1:1
LR & ERER Ak g LN, JL
AT LA SE 4 S A 7= A B At 7T IA
AXEHT K84 M AN —Fh AR
A LIBATE K 84 (agrocin 84) UAHMR
AFETHREHEFE. HERLE, &
AR FE=. X 2B . BXFH. &
B AFRIEEBCRE K84 FHEHN, B
TEMRAERN TR, BEk.2E, T %
pE, SERRIE AR RN, WRITRITFAIR
RO, HI{E K84 HRRCHEAINAEY L
EMEREE LR R — T ER
Frg AR &>

BT K84 PR HEY & iR
MIRRBARIE B EEA—Er kiR,
BIE R #EPiR & nopaline RN A9 L
BRI R & EE, B& octopine,
agropine JAUHL [t R8 Rk A1 42 4 111 BY B KB 5]
EAUESREN AR RS BAXERE
BX K84 R A AT EE 84 A
f&o Kerr ®] Panagopoulos 854 M FHHE
HHEEANRE LT ER, BRI
B 84 MMM AR AT A T RS #RE
MR L ETERS AR, BX
PRI FL Hendson %M mFIEHEH
(Eucalyptus) RTS8 5] —RRfE K 5%
FEOREEA RS AT D286™, uhr
e+ M FF & & nopaline,, octopine 0
agropine SRR AR S  ETEEEN
HEA, Hxti I R ERAEMEER-,
Ao T 2 00 S R A BB R R B
EZEEA R, ARBEHRED R IIHAN
AERAHEMEENE, RBEEAC
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ZRMENER OB, XEWERS
THMHAAEFERMNEFERY, H5M
BOAHINE 73 Ay K308 15 T tu ko

IR Kerr HHMWA, K84 BRI
AL EIRE T AT R R 84 1y fE P,
TR SR A LA U B < AL PR T B
REBHERRVEH. HFKIBIBESR
KWNELERAR—H, HEHIBEIANE
Tle RLAEFEEREIE K84 HENMRK
BHLal, BT DEAFEREAOERS, ATaER
AIHAME, PREESEA SN ES
e, MRITMSERER, LHFMERM
ERNERENEREX LE—8W, |
$E 1A HLB—2 B#RAYEG i fF FITR AT AR B
BT e~ ERUL AR ROYRR
SRR, XEERTHEYRETS S
fe e AR RREERG, T8
Hi%E o

g F X MW
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A STRAIN OF AGROBACTERIUM RADIOBACTER
INHIBITS GROWTH AND GALL FORMATION BY
BIOTYPE 1Il STRAINS OF A. TUMEFACIENS
FROM GRAPEVINE

Chen Xiaoying

Xiang Wangnian

(Tnstitute of Microbiology, Academia Sinica, Beiling)

In the course of a study on the crown
gall disease of hop (Humulus Tuprlus 1..)
in China, numerous strains of Agrobac-
terium tumefaciens and A. radiobacter
were isolated from the gall and tested for
pathogenieity and baeteriocin production.
A strain of A. radiobacter, later desig-
nated as HLB-2, belonging to biotype T
was found to produce an agrocin-like sub-
stance which inhibited biotype III strains
of A. tumefaciens (harbouring nopaline
or octopine plasmids) isolated from grape-
vine on YEB medium. Strain HLB-2
also prevents gall formation on sunflow-
er seedlings and grapevine young shoots

in the greenhouse when it was coinocula-
ted with pathogenic A. fumefaciens from
grapevine in egual number of cells. In
parallel tests, strain K84 and D286 failed
to inhibit growth and prevent gall forma-
tion. The potential use of strain HI.B-2
in the biological econtrol of erown gall
disease incited by biotype TII straing of
A. tumefaciens is briefly discussed.

Key words

Agrobacterium radiobecter HLB-2;
Agrobacterium tumefociens biotype I11;
Grapevine crown gall; Agrocin-like sub-
stance
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