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HEGHRELEFENECES RN
RN T I
DES g AR REF

(h B EBE R R R R, dE50

ERE BER BER

(A=EEREEZH SRR, FRER)

MRERS ST, S5, U5 RS R EN 49 DWETRRA S, 5 PR E L
¥Rl (Agrobactertum tumefaciens) 67 ¥k, SEa g 1 B 21 gk, a4k 1 R4 B, 44k
B 42 ¢k, BERBTIETEBUAEL O RERY, S W BE %, LB 4%
B ER R R A A O, BT 28 #hdidb 1 AR L U R BBRET BORE AT opines,
Hoohfy 2 By 1 RIGBRATRR oopalioe, 3 #R&:(b 11 RUBIVELRRIGERE, HAE@E k&l

octapine

HEIRE IR S R a (LB, RS LIRS AR L IRTER 84 (agrocin 84)

PIAE R

A (b m WKL AEHEERIE (PDA) BENEN, L REH,

X3

FHRERELREERE L EITE
( Agrobacterium umefaciens) WHRBER
i, EXATAEEEEDsEHE
fr, 1N MEHTZEAER, HEellN
MR EEEE,

3T+ EAFEAS S, 1970 5 Keane
22017972 4 White” HBA AR .M
KA, BHEEAEIER DNA (RFEE
S, % AR RF R AT (biotype)
BlaEfb 1 B4 T B, 1973 5 Kersters
SO R B A BT, B R
BAXER, X5 Keane ST EHHEMNA
R~ BRI —EA
MNIFE A, B 1977 £ Kerr HEHWHELS
Sile™ SiRE TMEHEHERIEHNL
MATE, ErSEEAENBELSEN]
BERA T REBEFERXE, mEXN LA

mEE G EEIRE DR A R

I R, pedb, &Ry 1T BRI T
M2 L4 R, NesEAE B R
WS, T ISR M ERH R K FITE
LED, HIEY, THEHRE S ZHHE
WS T AR BT EL T B,

FEEER, 7E4ML I REHESELM
RS THRE: T BRER T E
B A ROE RS R 5 fl | B (p 1T
BT AR B % 5 BROFT S
B ATAE Mo

T & MRS S 2
EHRAR AL T M54 1 T L1
Mgk Ti R AR Shikd A
25 WHRBRERETENESRR
MREBERSHRE, BTEREARAL

AT 198445 A 24 AlCHL
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BRFENEHSREHO&EWE k. ATk
S 19821983 MR HIg K, I
TLEMOURE, AETERREHRE
FEMRBRAR A, B ER, BT R E R
KRR EFNMTERo

i B
(—) w#

X B A& Fh A A BURE - S e B Bk B
RRERE 1o

%1l ERVLEANIBFEFEERN

Table | Agrebacterium strains, original hosts
and Sources

B ¥ H# % 5
Strain Haosr Source
Hefe 1
Biotype |
< BT Y
¢38 e R
B653 B "k
K198 A Kegr
PUZ3L 0 A H
HS35-1 w76 A #H
AR L
Biotype 11
K84 T3 L. Moore
KI7 & bt A. Kerr
702 s mRE LEEER
Ak &
Biotype [l
K308 e ' A. Kerr
(=) B

(1) TEHERE T EFEE N MW 8 3¢
B, A Whiet™ SRR WRE. HEH i0g,
NaNO,5g, KH,PO, 0.3g, NaCl 0,2g, MgSO, s 7
H,0 0.1z, £$9E 100 pg, Fe-EDTA i 2ml
(FeSO, » 7H,0 278mg, Na,~EDTA 372 mg, 7K
100ml), 0.19% ZESRIEE 2ml, TR 158, A&
10060mi, pH7.8,

(2) BRERE. SOHEHEEL]S (PDA)
#H .

(3) dERREREHE. | YEM $1E,

(#) BT ss R, Patel!'!), Schroth 110,
New-Kerr!?1, Kado %) D1V 7 DIME'#Y
Clark!™®1, Brisbane HjJ 1A, 2E B 3ANIT frge
#,

(=) BHSEFE

MEEREBRE (IR -1)REDHFH
HELAERRBLRL,MEREEETS, I—»5
B, £75% ZEHhE1 4%, BH 3% kg
EHHE 25 e TRKMgE, ST
HEEREL K. BREERBEHEPEEK 10 88
LR, BERKEAGAES MW BrAW T I
bo28c il s—8 K, B IETEER YD
MBI, FEE, Bk, xR RE
LEEREARBEE K, REUE—EE SR
¥ Schroth, New-Kerr }p MW SN [fese alf
WP E SN EFELR R,

() £=ENEE

F A Kerr & Panagopoules B I EE #
PRRFLETRE(LE 2); 2% NaCl chpyse
KL BEFMRE T, 3-BEIRE ", MR
B, 7R TR, WH TR, P,
AR KRR, MR RS,

(Z) BRiidle '

HAEBABEAROEIHAETHE (Musex
Hamburg), (6] B3 (Helranthus annuus), EEN
B E 30 om, [/ H 28 3—6cm ERf EFh, Fffh
PRPRERAE PDA R 2 A9, M7 i
BmZl, RS EARRORBZERIN (&
HIGERERGO.UEBHRAERRRALG
HEAIFESERG D, BERESR, 24 /NEARE
HER & B 70—80%, 7, 15, 30 RIGHEE R,

(7%) Opines 3T

EAR (ocopine) K W& [ Bk (onopaline) )
RisE, R REMARNEH(HEN 2 AR
EBREAKOEEAERRBE L, R Ouea™ i
FHATR AR E, NBREH, HEFRE
IR IR YR b A bk B 5 octopine FI nopaline,
R ERE A RBE,

Agopine TRIEER A R B =H AN Y
i,

(L) X A. radicbacter K§4 HE LY
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agrocin 84 (£ IIFER 84) UM
7% Stonier™! B EME

i

-t

(=) £4RNE

ZE

ME WS BB RS - 4T B o,
hEEEEEEFE PP SRR ES

R EFEEAL T R 21 £, Afb 1T B 4 %,
4L T R 42 3R, H R 2OOMERK. M
Fz 2R, rodElad T HEK,
EIAERENLENFIEER L 5SS EK
—B £ WEKk, W REE Ak
MM LR, 175 10 #:%E 35°C Rk
Ko {BiE, FAAEHKREHER Schroth B3¢

£2 AWEEES M 67 HE ML WT B RIST

Table 2 Biotype characterization of 67 strains ot 4. inmefaciens isolatc trom grapevine

) AR “ 7R BR R AT L
=t L5 Proportion of positive B
. Biotype characteristic response
Test Stratn
i® o Jwae| (a o | o om
7 -FXTE
3-Ketolactose production + - - 2121 84 0742
1% NaCl & &
Growth in 29 Nat + v | o+ | ¢/4 38/42
35C g
Growth at 35°% + v- + 10721 U4 38/42
FIRFFE S
Citrate utlization - 1/21 404 42442
HEEL) ‘
Litraus milk Wk B B moBiE & |3
&R )
reaction B 1 B
B«
colour
o
Acid tram
Erythrito! - + - 0,21 44 0/42
,_%mffg + - - 21421 0/4 2442 LI6-4, MI112-2
Melezitfsr + - - 21421 074 0/42
ik
Alkali from
ﬁ;ﬁ}%ﬁ v- v+ + 121 144 42/42
WERE v + + | 192 474 41/42 MB26-15
Pri?.p%l%r v - - 4721 074 2442 Mil2-2, MRB25-1
Mtﬁi}?iﬁid - + - 0y21 44 4/42 Msszv-vll.wmizz-l
EEHEFELA R
Growth on selective media
Schroth {1965) + - - 21421 0/4 0742
New-Kerr (1971) - + - 0/21 1/4 0/42

1) 5|8 L. W. Moore R9RDRHI19] 2) sk RPN +7E L B# 3) SARBIERER—HKEH 9 vV EFR

REA g
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EHEER TR -EAEINCE., R=
WM 4k I BYEEHRAE PR e g
FEIHAER, BARMARES. 8
(R 2 8B AP EL RP53- A
LN AR DB HSR S, 5HED
BIE—o BRINIAN,X 42 %REET £/
I e BMIREARETEML &0 R
FRARATAE T, (bR iE, (B DE A
I & BHERSAME AT 544k
Il BEZERARAR—3,

(Z) Wk RatL i

NEiRE, oHE SR B EAOR %
EHE IR (NAY, HE NewKer
(NKS)® %, K if, Brisbane F] Kerri®s
BEEENEL T BERKREHRE, &
TTHRE=F AR S AE RN MW (I
MRRITEE ) N BEAENESE, Ax
LREA T A, &4 I BREKE 10 #,
A4t 11 RUEHER 8 K, REEE 11 i s
FENERNEEROE LS. MESHERRL
B, Schroth REFrE HEEd 4 1k 1 & B ¥k
FiRo RN KB, 22 F F| Schroth 5%
FrEEAP I 1 MR A RAE, GRS
R IR B NaSeO, R/NBEWR, Htksa
A, BERERRT, SENEBRSE
i o

FRRE L R K, HAa MW,
Patel F1 DIM REff=#hiE{bBEEK, K
HREEMBIEMAT, { Pael KRR
B/ T WgkkaKE, DIM ¥ #
N FEURE, %N, T B A
fte MW EREMTELRASGER
BRRNERAEER, HETUH#ERRERS
FEMTE Y. A, BB L ETFENERK
B%, B 4—6 XA KHER Som £ 41
W, MM REE R R, MBS S
EBEESREX T k1 BELKHK,
HIRS M, A4 T B, d{p UI 73K

BGRENE.EHBEA. Bk, MW &
FENBREF. BN MW BHEESE
MBS SRR PDA AEkE
FLoMT=FA LB EEENRE, BiE 4
Ko fb | RUFR SR, K4, A4 1
RIBEMR TR B T WEERE, &£
ERK KB, TS X =iy,
Mo Clark REFFREIREBWITREEER
. REAER LA

(2) =HEABBUREESE

MEEXHRERN 49 M & H 5
WARAR SR MY E (kS8 8
BIZMAE(LRE 67 ffo HrEfk T ® 21
Bk, A=Ak R 4 R, A 4p T AU 42 §%
(F4), HRlE A EHE 31%, 0.6% #n
63%

oy BSHY 49 A REARAR L, S RE
104, 4 4R 22 PAEFIEL T, 440
FEA T BVEERE, A 13 B iR w4 58
HiEf | B TT BEEH (&7
F)LERRERA=ZF AR EEFEE—
MR, FERAD AL T BEEES,
AR 1%,

BEATENEYEGRRAR, B97%
b T BEK, 24% A4t 1 BEHR 1
PR I RIBEMSEE A RRE 5 %
M HEER(K 4, B 1-2a), B4 11
RIBEHRAIBUR IR, 410 T B O H(H
[ I-2b.2c)o A4k I BEF,

(M) ##HEM b opines PWE KB
WERELEAEND Ti Rmiks

B 76 A - AT B B T AR O K A
RAEE R —TF Y opine BUKE B L & iy
(RITR LS AL B, ) In i R AR AL S BB O 57
&), TBITFENCEETA KL opine
BEERR ARG, BIRISBE LB f1 7 &,
THETRENERBREIEEHN TR AN
T R EN. F—KE Ti REFH
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Table 4 Virulence of 3 biotypes of A. tumefaciens solated froin grapevine

Git (5 At H{p i
* B P Hiotype 1 Biotypr 1 Riotype 171
Source No. tumor Bk FoR B (B Rkoe] Hek SE EuRE g sk (Bowd o
R 26 13 3 0 0 25 74
Bl 4] 10 4 1 2 1 3 8
i & 3 I 1 2 0 3 3
J:L? [ l 0 0 0 6 §
Rit 49 z1 3 24 4 1 | 25 §2 il 97
SHEMTEERT, BA R A B WEO W, SEAES 01% KE®N PDA

opine, E,EHEABEEFUEIERD
opine, HRMARIES TR LR, A
Ti FR RIS B 2B A =25, 80 octopine I,
nopaline FUF1 agropine H, B ES R
Fedk B IR ERAEY opine FH
B K2 e R pR 1 e SR i &5 (0 opine
{8 ] 4 Y i o

RIRK FHY EFREE T REEL
1 BRI A oL RO W& HUE,. R
i E BT & opines £ HIEAT 28 4
%’Eﬁ%ﬁl,}j\ﬁ BS3s-4, BS33-10 SN
YA A RIS T, LIs4S HF=#REm R
FrAEMEBR(ERI-3). EREFEAH.
B ok R I T R R B R R B X RN A 4 A
SR, B A AR R R (B AL R B R
F octopine FI(F 5),

() HERELEFANEIRAE
% 84 Mg

R 3 FrarSoay =ik (LT & 45 R a
+ HIF BN RO AT 5 (4. radiobacter
K84) FfF agrocin 84 HYRLRZ, JEAAZER
PR o

(R) FReENEY 1 BEKk

RS EREL T KD, 8
EikkrsE7E PDA ER, WA G
BHB. {E YEM SHE R X B, @

#imd, #kx Lls4s, CIls-1, TIL1-3, WI!
18-1, MI23-1 4+ XFRIFER, 2aE
KR REMNA Hfbeit U1 KA
A R, WA EEREGAR, XM
7 B AR BRI R R — 5.
B B
HAERBEHREREZENFREILIL
FEERE™Y, BARALESSHR
BRRMELETENELN, FER
BiRgG. ROMAFEG . FHR ERZET
KEFWHTEE, M4 A =67
BiRm T IEA R, e AR GERE
MR, MR ENER, AF71% WES
SEthEd I REK,HH 20% T d
H4b 1 BN, GENEBEPFHNEESSH
AR, A T BEEAKIEEE
EEXEH, BRHEENER 0 EIE,
£ Ti FiRrER b, MEHIERK
Ay BERR AR octpine B, NAMILKRBAS
S ERFAERE nopaline B, ERER
g, AZHMBEERENRBEEFRULE
R, A MY octopine, nopaline, BY agr-
opine, REMEHHTERESHURELIH
FFE% B A nopaline & & agropine & Ji
N, ETHEBREFASERSIEZR
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5 BAFUESLAREHEEAD. GBS BEEHAR
Table § Characterization of bistype, plasmid type and host range of 28 A. tumciacicns
isolated from differen: caltivars of grapevioe
I MK e HERHSH I R P o R
Strains Locality Cultivars of grapevine Biotype {Host range Otl:nn]f":ﬂ P[;:Td
MI35~1. MI4-1 HEE Muscijf aﬂa:ﬁurg 3 %= Oct Oct
MI12-3, mMil4-5 ; #WHE .
MIZ22-1 ARG Muscat Hamburg 3 ® Oct Ot
; ay ¥ W&
MIZ3-f HRE Muscat Hamburg 3 L2 Arg
- ®RE
biLd-6 kS Muscat Hamburg ! = Oct Qe
Tl i £ B 3 %= Oct Oct
L1645 AEH * R 3 #* Atg
Gl9-1 BEN =] ESS 3 A= Oct et
o ER
Tikl-3 ARE Thompsons Seedless 3 " st Oet
ciis-1 CEL FREE 3 % Ocr o
Bli6-2 HEH a& & 1 ® Oa Oct
Wi1i8-5 HEH B3 in 3 i Oct Oct
MB26-1, MB27-3 . HE
MB28-Z. MB31-3 it Muscat Hamburg 3 =z et Qe
MB30-5 =R Musciﬁ Ear?burg 3 G Oct Oct
QB45-1 th | gemuERE 3 Lo o Oct
. W LT AR
AR46 =W Muscat of Alexandria 3 L2 Oct Oct
MS832-6 WK Musz{t %aﬁburg 3 = Qct Oct
= ) 2
BS33-4, BS33-10 Wi BanB-nHpud 3 " Nop Nop
ML41-2 Loy Muscat Hamburg 3 n Arg
GL4Z LT =3 ES 3 bif Oct Oct

*HFEBESLRE.

Dect = Octopine, Nop = Nopaline, Arg = Arginine

BB R, HBE—FH o

R B FEY, 44 M REREAR
e ENIE, RRAEEHMBOERT
me L S 1A, Aqb T B AR AT
BAXH, xHESEMGRERN. B
W, YEEINOR AL 0 BELJIMTE
HI— A A LR Y,

A, EH MW BEEHH
£ I BEELEFE, 3R RE. A

SENEED, HI0EREFERER
TR A T B O IR R R AR
o b, ARBAEMpIEM T BREKE
EREERENEERIESSTERLE
HEAl

# £ X M
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Explanation of plates
1 EARENBHERN, SERERSD

Crown galls of grapevine collected in a vineyard, gails formed on the root

2a 44k I RE#k MB28-3 30 B WOBM

Crown galls on sunflower scedlings induced by bioiype 3 strain MRA28-3

2b &4k 10 BIEH MS32-1 RHEREHENERE
Crown galls on grapevine (Muscat Hamburg) induced by biotype 3 strain MS32-1

2o &4 1 REK MI4-6 HERAEHHORRH

Crown galls on grapevine (Muscat Hamburg) induced by biotypz 1 strain MI4-6
3 sk I RYBEEEXT TR IR S RME A PN R Opines Bk E

Paper electrophoresis graphs of opines from crown gall of grapevine iaduced by biotype 3 strains

Arg = arginine, Nop = nopaline, Oct = octopine ON = Oct + Nop A. &5 (Start point)
1. AT. BS33-7(Nop). 2. AT. BS33-10 (Nop) 3. AT. AB46-4 (Oct) 4. AT. ML41-5 (Arg)
5. AT. GL42-5 (Oct) 6. AT, L1645 (Arg)7. AT MI3-2(Oct)
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BIOTYPE AND PLASMID TYPE OF AGROBACTERIUM
TUMEFACIENS ISOLATED FROM THE CROWN GALL
OF GRAPEVINE IN NORTH CHINA

Mgz Degin Zhou Juan
(Institute of Microbiology, Academia Sinica, Beijing)

Lin Yingrni Xiang Wangnian

You Jifeng Xie Xuemei Chen Peimin

¢Nei Mongol Autonomous Region Instifute of Sciences, Hukhot)

Sixty-seven isolates of Agrobacterium
tumefaciens were isolated and identified
from 49 grapevine crown gall specimens
eollected in Bei)ing, Nei Mongol Autono-
mous Region, Jilin, Liaoning and Shan-
dong provinees during 1382—1983. On the
basis of y-nysiologieal and biochemical tests
these strains could be assigned into 3 bio-
types, and the number of straing of each
biotype was biotype I, 21, biotype II, 4,
and biotype ITIL, 42, strains. It is apparent
that biotype IT1I was the predominant bio-
type of A. éumefactens on the grapeviue.
Ninety-seven percent of biotype 111 straing
and 24% of biotype 1 strains were patho-
genic on the grapevine or sunflower seed-
lings, producing typical galls. By identif-
ying the opines synthesized in the galls on
grapevine seedlings incited by 28 biotype

III strains, it was found that 23 strains
induced octopine galls, and 2 strains in-
duced nopaline galls, but only arginine
was detected in the galls inoculated with
straine MI23-1, LI645 and ML41-2. AR
biotype II1. A. fumefaciens tested were in-
sensitive to agroein-84 produced by A4.
radiobacter K84 when assayed by Stonier’s
method. Some biotype I11 strains, LI 645,
TI11-3, MI12-3, CI15-1, WI18-1, MI22-1
and MI23-2, produced a characteristic me-
lanin-like pigment on potato dextrose agar
slant supplemented with 0.1% tyrosine in-
cubated at 28°C after 5 days.
Key words
Agrobacteriwin tumefaciens on grape-
vine im North China; Biotype; plasmid
type - .
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