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Studies on the nutritional physiology of Xanthomonas
' oryvzae (Uyeda et Ishiyama) Dowson

I. On the nitrogen sources

Yukihisa Tanaka
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1. gRRaig

AYEOMN AR E LTI, Starr ¥ & R,

THRbETOMEKIIRDELEDTEHD.
Glucose 05g H;BO; 0.5 g
NH,CI Olg CaC0Oy 10.0 g
KH;PO, 0.2g CuS0y 1.0 ag

*AMALREERYNEE LS XK

AEREADERBNTPETLEboOLEHE &
¥ XB=EmMEREFCTHFOEREICHLEE TN
WEHT S

MgS0,-7Ho0 002g  FeSO(NH):50-6Hz0
10.0~50.0 2g
KI 0,1 ng

MnS0,-HsO
1.0~20 g

1.G ug
5.0 xg

MoD2
Zn80,-TH0
pH 6.8

2. fiRBE{LSHnoNR

EAEMOERLAYERRE S EbRDLOE
R,

A, EREXLAD
Amrmonium oxalate
Ammonium tartrate
(NH¢)280,4
{NH:HPO,
NHNOs
NHCl
Ca(NQg)z-4H:0
NaNOy
KNO;

NaNQ:
KNO:
Urea

B. TyR=ERtE&YH
L-glutamic acid
L-aspartic acid
DL-methionine
L-¢ystine
Asparagine
L-proline

K 100 ml
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DL-lysine

L-arginine

Ff-alanine

Kreatin

DL-norvaline

Tyrosine

DL-leusine

DL-threonine

Glycine

Vitamin free casein hydrolysate

KR BT, ERFEM O glucose 21X D
sucrose TE&#Z, NHLCL BB TEORYCER
FRtaYE 02% FORMLT pH 1T 68 i WK
Lictk, 100ml 0= 77 2= 20ml WEEL,
100°C - 154 - & DRI 2 BE Lic. BRI N
¥ERED No, 60 T, ZOESHEOESREEREHO
B EMEREHL 10 HEERPS L 2T 10 ml OF®
REKTE—OHEBRRE L, 1nl DR
w T 01ml ML, 108 BOBEMERY U ic pH
BEOREETIL 0. HEEORMER B IBOLRLE
s LD, 0O No. 47 (BE) 74 v —54D
TRBREE~, £OMEE% optical density & L
TRl RASCBYRLTS ARE pH ¥ -2 —K X
DTHEshORE pHIEERE L.,

£ R B R

N EDFHCEINTITEO>ERERETHER
DLBELTEH .

1. Vitamin free casein hydrolysate
DTSR

KA EE L T b MONER £{45hk
B, ZhiC vitamin free casein hydrolysate &
Mz lickbifitgEs. chid 72/ Bk
BONBEESECHFCS L 2Bk, DEOE
REELTRIPTHAZEERBLTN A,

Table 1 R TIL, 2% RERM LGS ICR: &
R L.

2. #REMIRa0
Hmic & SEMO NN

Table 2 TR L&A 128 O SEXiLAH © h T,
ammonium oxalate @A O OBEERH DL
Sfizdl @Hohin. pH ORLLIRBTE 3.

208 2B

Table 1. Effect of vitamin free casein
hydrolysate on the growth of

X. aryzae.
Vitamin free casein oD* Final pH of
hydrolysate (%) medjum

o] 4] 6,80
0.5 0.407 5.99
1.0 0458 5.05
290 0.582 5.0
4.0 0,561 570

¥ OD shows optical density

Table 2. Effect of inorganic nitrogen
compounds on the growth of

X, oryzae.
Inorganic nitrogen OD* Final pH of
compounds medium
Ammonium oxalate 0218 5.50
Ammonium tartrate 0.009 6.52
(NH2 SO, 4] 6.39
(N%g HPO, o 6.58
NHNOD,y 0 6.38
NH,C1 0 6.28
Ca(NOg)z-4H:0 4] 6.34
NaNQ, 4] 6.65
KNO,y 0 6.65
NaNQ: 0 6,68
KNO; o) 6.64
Urea ] 731

*0D shows optical density
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Table 3 kR & 158MO T3 /B & Bkl
KEMLEE, SR SN0 BEE RELALOR

Table 3, Effect of amino acids on the
growth of X, oryzae.

* Final pH of
Amino acids 0D medium
Glutamic acid 0.441 5.38
Aspartic acid 0441 611
Methionine Q419 5.10
Cystine 0.304 5.60
Asparagine 0119 6.27
Proline 0.041 6.54
Lysine 0.008 6.89
Arginine 0.002 6.87
J-nlanine 0 6,83
Kreatin 0 6.82
Norvaline 0 6.88
Tyrosine i} 6.97
Leusine 0 633
Threonine 0 684
Glycine 0 681

* 0D shows optical density
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glutamic acid, aspartic acid, methionine Bg#
cystine DL FENH Y, ChorREIHIUTHOL
WVIEREERT b Dic  asparagine HE 0T, chikc
RNTED THT LB ERT §OICR proline,
lysine, arginine #i% 5,

§£-27T, glutamic acid, aspartic acid, asparagine,
methionine, cystine @ 5REiAEO WK 54 HOD
EXETHD, THOHERLBACIIREAYERD
R ED S hL.

—7%, PH OELIIWEDEALLR RIC B TEOH
{ftoEsA &, g glutamic acid, aspartic
acid, methionine, cystine, asparagine LR TE

Lan2de,

4. 73 /EEBEMRHILEE D
WIS OREAER

BT/ RE LTI, WSOk KRB oEES
{81 L7 glutamic acid, aspartic acid, methionine
HIF cystine © 4 WEEEBICHL .

CDA@WDT 3/ BEE02% PoMMIcEN L
Bad, chodBAEND (glutamic acid 0.06 %+
aspartic acid 0.05 %+ methionine 0.05 25-+-cystine
005 %) LSO XMOMRRC pH 0F{LEER
Wikes L Ao, Fig 1 it Fig. 2 ¢h 3.

0.2 4 ® ~Glutamic gcid
A =aspartic acid
a7 B =Cystins
* O=Mothionine
H-Aming acid
0.6 mixure

Optical density

0 5

10 15 . 20

Days after inoculation

Fig. 1.

Different amino acids and the growth of X, oryzae with the lapse of time.
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Fig. 2. Different amino acids and pH change of media with the lapse of time.
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Fig. 1 20 Sk, BREAADGLT 1/
BEMBAEDLESE DY, che 48Ty
BRL-BEAGRMLEBSOFSEVIEELRL, TOR
105,158, 20 L Q2RI CEDTE EOBEHIE
S ENIERIERY 2. THICIROT aspartic acid,
glutamic acid, methionine FIF cystine Hki if
RrERLE.

—% oH L, HOBMc Y TEE LAY, bFho
T RENOBRAEBOTHRIECAERICHED
TERNIETT 25, MAkT I/ BOMBick>
TiZoRLOBOXKS T v sh glutamic
acid %, cystine B HVTHiFELL.

% g

4 F¥EHEEE Xanthomonas aryzae No, 60 i
Hicid, EHRLLH, KT/ BENOREE T
%35,

T3/ BEAOERLESYIOThT, KM OERE
{EiE5 2448 it 3 ammonium oxalate HH 3 H,
FOWFRIET S S BERULTHEERS 5.

AP OMMEANE S 2 73 B, glutamic
acid, aspartic acid, methionine, cystine ETf
asparagine @ SHEHHOT, choEEMTLICE
iC & DX EEY, ARG ovR-RBhERK
LrtolERNIETE LT LERD:, ThiD
BART /MK HEMOBTRINLEB&E DS, C
ROPREOT I/ REBSRENLABEDSH, B
WA bE AR, BERDO 20 5icED
Th o8 E LT LEwERLE.

chit, 73/ BOoRAERICIDY S 2y OER
Mt s s M R BovarnickOdgasdh 5
OT, CORBLEHAFEHALTHZLOEFEAZ.

iEHihic byt 2 pHEDE TR, Hiibic R RHL
L'THRA 72 sucrose DARRIC & VAT L HHBREIIC X
BLOEELNBMY Fig. 2 L0HEE BTLE
FhoaBEREAEELTHAEREBLONT, &N

L7 i/ BOoESc Lo TR HEERLTY
Brlly, TI/MRABMRILLCALbEDERE
nhoLitESh D,

REB TIIATARENICEI LTV 3 QICHLT
pH {EiIT BB TOEERLE DT 3.
LAEEO AR, HEBROMInE BALT TEDL

C T

., HRNREERSEET pHEOTRERE L
bo&Bbis.

—%, FFRHOKBECIIEEOT 3/ BiuEE
RIZETEL, BIECHETTH 5T EHUFARD JEI
S0 OSSN TS, T2 TABIEHE
HHRBAL, HRSEL TPHTRHBEEL 84
BT, Zhoo 7i/BEALA0 ETHA
ENHEDEELI CND. Kic glutamic acid <,
aspartic acid RUEhoDF <4 ¥i, BEWBHO
HRMAMELAOHETHED, WICHEELERA TR
EMDOTHLICLELD, KMORAROIERE T
hoo7T I/ BEOMEHETEAFENSZHOLN
EEns,

LHLEME, AlBiis{ £Th in vitro O
—ERGTORRTHD, DryzkiBERcsy sk
WORRBHRBETR & 34 { —0RMIc AN TE
H¥zicid, BELoMEMRLSOLBLNS.
2T, OGS ROMR L DEPGRE LTI
Ehol

Starr QEWEZEANENE L, CHEEROERR
LM LT, Xanthomonas oryzae No. 60 ORK%H
e,

L HEAMEHMOS TRA ANORGERD S C &
iR AL, vitamin free casein hydrolysate %
B s LRk o TRIMMS GG,

ZHRT L/ BEXHORE MHOBE TR LT
EETMLTS.

2. 1258 o /KBRS % T i3, ammonium
oxalate hifpts b OBERIOEH#ER L, SREELT
RiTTHZ BB eI,

3. ISEOT L/ Mieh, KMORRAHET 260
B:ilg, glutamic acid, aspartic acid, methionine
BiF cystine 4 WHid D, asparagine hiz 0D
KSR % R Lf,

4. Glutamic acid, aspartic acid, methionine
RO cystine D453, WIhd BRERRR LRI K
WIERE Y, 15HE 20RICE S $TED HKEOY
MERLTHEL, Zho6DT 2 BITEEMIZER
LidiB&L0E, BEENLEREOHEMLED IV
Lt )
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Summary

The results of the experiment concerning the nutritional requirement of Xanthomonas oryzae
on various nitrogen compounds were described.

1, The bacterium failed to grow in Starr’s basal medium, while vigorous growth was ob-
tained when vitamin free casein hydrolysate was added to the basal medium,

2. Among twelve inorganic nitrogen compounds, fairely good growth accurred in the basal
medium with ammonium oxalate as the nitrogen source, while, there was no growth with the
other inerganic nitrogen compounds,

8. Among fifteen aminoe acids examined, vigorous growth gccurred with the following amino
acids : glutamic acid, aspartic acid, methionine, cystine and asparagine, but not with the other
amino acids: proline, lysine, arginine, g-alanine, kreatin, norvaline, tyrosine, leusine, threonine
and glycine.

4, More vigorous growth occurred in culture with four amino acid mixtures than with a
single addition of each of the aminc acids: glutamic acid, aspartic acid, methionine and cystine.
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