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Study on_rhizobial infection to the cluster roots of Lupinus species and its
application to the inoculation practices
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Lupinus species are temperate legume showing positive effects on soil fertility
due to the specific root growth under low P condition. The genus Lupinus includes 300 species spread over
the world. We investigated the interspecific differences in cluster root formation, exudation of
carboxylates, and root nodule formation among these species. Some species from the Old and New World were
compared to understand the adaptation to low P. L. mutabilis, which is originated from South America, did
not produce the cluster root, but L. albus from the Mediterranean area showed it. Carboxylates exuduated
from roots were mainly citrate and malate. Several bacterial isolates from root nodules were clarified to
Bradyrhizobium, Rhizobium, and Pseudomonas. Luteolin was not effective for bacteria proliferation. To
define the infection process of the bacteria, a gusA-marker gene was transferred to the isolates. The
further research on rhizobial infection to the cluster root Is now in progress.



B X CcC—19, F—19, Zz—19 (Jtm)

1. WFEBRLAE Y WO &

B, SEA, iEAR SIS S <
ABEDON—¥ > (Lupinus J&) 1%, IHH:
SR Lt SR 5 HR S UK 300 OO R FE A
oD, FEOEL T (40-50%), @IEE

(15-25%) , WMHHEME, mHEeE, gt (KiE
MHE, ARV b, BEaEmECE,
LooH b EHM TV EREL < ORI FF
O, (BHFENIEMN &bk, i R T ok
A=A N7 VT CHEHERBEZHEOLTY
% (Pascuel et al., 2007). BARTHILE
TH O SR A T U W IR SRR 1T
PENREH SN TS, KEHEMPER Sz
DL, VU RZEM T TOMEISEI CH D 7
T AL —IRDIER & AL 7 + 27
7 X =B DG L DY v DOERGHERE D
ODNZSNTHLTHD. Dk, BRIED
Bradyrhizobium VL% \Z, Phyllobacterium

(Valverde et al., 2005) <° Ochrobacteruim

(Trujillo et al., 2005) AMRKLZ IS
HZ &, BRI 0T 0 T OIS
a2 b OMAEMDPRBE NG BB SN2 &

(Weisskopf et al., 2011), & 52~ AF
OFTHHIAIZT — N AF 27 —FHiR

(AM) BN L2 WRE & U TR EEAE T
BT A4V T7THRAATE Y ERBENH
EIXNDHZ L (Akiyama et al., 2010) 72 &
DL S, TORERHALNIEINSDOH
5. L)L, KEMYOEZELRFETH HIK
VUEBETTELLEHT HIRAMEE S £
DRI BT B AR KE O EILB R I DO
TIE, K E L TARBIZe i <, 8
AR B & 2 OB LR % A TR
AT 25 BT RXERIEZN bR
MotEEITTH2 &L L.

2. Mo BEB

WMFRARERE L, ~ ARMEH OV IEGHREE
DRI BT 2 0F28 (GEEEAFZE (A) H20-22
HEFE) OmT, L luteus 7D FEAEMEMERE Y
VEEHEIEY U TH D T 4 T ORI
FHLOMKEEZBEEEL (A5 2010). L
L, KV VREICEE LR D 7
AL —IRIERD, SRR A D—>T
o DIRBLE O RYEHRE I W NI BT 5
P OWTIEH S NI TE RN -T2, ZDA
ZIRIAT D Z L%, RoOEEElL L 2 ORE
BT DU SRR E O NI DY
VEBFROREBEEKELHOLONT D LW
STEINETIZRWHATHY, Bkl
BEEREE 0@ )T D AR B D FeE 2 BRAE
LML 720, SRR BEEREE A~ DB AL
FERICES>TERRMA LS. 22T,
AEFFETIE, T, r—v ol RZE&M,
T TORDIERELEAL L BRIFER & DR %
FENT T 272D ORI 2155720, #His
ECTHoHHAMLNL— L (L. albus), FHiEN
— v (L. angustifolius), AL/ —E
(L. Iuteus), X— L) —t v (L
mutabilis) @ 4 FEZMEL, U U RZHPE

A*

BILRIETEEBICOWTHLNIT S
. F 2, SBOWERERED D B
5L 7R DR AT L ARRLE A DOERRE A Bl
T L7 DERFIEORBEEREL, &5
I, INHLOFREERALT, Ukl
HERET AR D O BFHER T EIRRFEEF O
BREIC W TR 2 & & Lz, RriTiedT
W9 D/ 70 WNE K PE D /R— L L — BT
DNTIE, BR2Y UEHETIZBOTENS
DWSNDEWBEETEREL, ZiILE TR
RN NAEL—E L LD RFEIZHOWNT
HAOMNMITAHZEEAME L. £, 5%
DOWFEIZETH DI, HEEL B EDE
DIFGE & FH AR BAR OMATIC L 0, YR
FEORBZPELNITAHIZEE L. &5
(2, HRBLE OREYEIRFICHERE ST DA VY 7 TR )
A FO—FETHDHLT AV D, HRIE DR
T RIE T B A 500 L, HEEBREE T
DOARBL G O HIENZ R TE 2o
WThRsZED L Z L L. Thbb,
nod BIA T DEEIEMEEZ TOERDDHT-ODA
VT IR A RICKDBRIE ORI REY
BEtL, U I AsMEEPEE & MR E 2 15 R
PIRIC S L TR LG 2 L O BRI
B DL L LT FHRIE DR G & Y
1% D R FERIR D 533, W1 O AR RIS & DO R
O ZFEMICEAT 272012, HBta~—7h
—BRETFD B-INrua=F—T¥ (gusd) &
BT EL— B ORREIZEA LT, gusd i
REREEET 2 2R AT, DL EOHE A
MBS, BHHEANIZE L U CBE 5 0 B A 5
T35 L& BN SEROWFITIZEY AT,

M
”.

BE v o
(\r4
C
(\‘@

A B (v

™

3. WD HE
(1) HE 1}

HAbL—Y' " (Lupinus albus) 19 Z#%
b —v (Lupinus luteus) 10 %#E, &
feL—t > (Lupinus angustifolius) 3 RHE,
IX—)LJL—¥ > (Lupinus mutabilis) 3 Z#t
IZOWTC, Al RENIE ¥ — b hiE
L CIEW.. &% 2 R SERSF A Br BE
B BB EE 7 « — 0 RS (ORBR
FFERT o X <R AR - o fiE S >) TR
DA G EMER LI ET, ZRHEETE R
FAZDOWT, LU oW B et Lz,
(2) 7 7 AKX — IR ik DRI 75 5

HAEL—E > LP 139 R#t, wHibL—E
LP 67 &k, FHAE/L—E L LP 38 %k, 73—
JWL—EY LP 175 Rkt L CRER 21T
ST, REHE LM% ToOUE Lz
ERELIZEE ANy MCER L. BFoh
TEEZLLTO L) Ze/kBHEEEICBE L T
BrEL, 77 AZ—ROBKIZOWTIHAEL
oo KBHEEE L LT, NUTT 2 —0 B
2, E 2 ecm DRE 5 OBHIFT-AR T
LAEREBL, =7 L—a  AOFa—T%
WAL, 728, EZXETEETHEL 24 K
e Otk L7, &340 IR B S/
BEX AR UITAORICEE L.

BRI Y o (KH,PO,) % 34 mg/L DIRSE



TUWMUTAP X &, RO —P XD 2 AL
PRX A5 7=, BAhtk 4 B, maex &
HITHP X O PR EE % 1/2 12 U 7= 528 ik THks
L, 5 BHIZEEREZ LEEobo L,

ZO%IL3 B Z I ITH TR BRI LTz

RO pH 1% 6.0 IZFA L, TOB(b%x
AHEE L7, ABFORENRMIZE > TR
ST-DT, AL — LU IIBME 4 BE, %6
—E L EFRL—E 36 E#E, S—LL
— NI 8 BICY T A X —IROREAEFNEKL
FIRAEL, EEE, BXEH%K, MTE LM E
EROWME 2T L. RAREE O D=
I WinRHIZO ¥ 7 b =7 #H W TROK
SHIOEZRIE U, S Ly
Kikpgh e U, @R b —miEgshhtiscey v
L, V7T oA e —ETeY UE
HREZRE L.

) IRRZRRE LB EEDOBIERDO D DO ER
F DREGE
O REBE &AW

Fm&xE LA —E > (LP139 %#)
OEREREL, 59 MRy 7 ZITHEL
720, 8 $FEREFHIIC TR 1 2 IR L 7=, J8 244,
ODgoo IE % 0. 2 IZFHHE L 7= U1103 LA 1-3 %#%
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AH—@ 2 DIZRKEL L, R THERK
N7 T AHX—%, & 5T Bradyrhizobium
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WL e DIRZRHE A BET D2ERR R
DR ZDBEORERIEF DY VEE &A%
Feit & ORMRICET oM A A EHTE
b, RY—VEFAL TR DMARE
BEETHFA2OEMLETT, REENED X
NIRRT 2OV TOHRARBELN D
HOEHFEFL TN D.

<SIHCER>

Keerthisinghe et al., 1998. Plant, Cell
Environ. 21: 467-478

ks 5, 2010, AROMFIE 19:62

Pascuel et al., 2007. Dyn. Soil Dyn. Plant
1:1-16.

Trujillo et al., 2005
Microbiol. 71:1318-1327

Valverde et al., 2005. Int. J. Syst. Evol.
MicroBiol. 55:1985-1989.

Wilson et al. 1995. Microbiology. 141(7):
1691-1705.

Appl. Environ.

5. FlpRERLE
(MEsERms) GG 3 )

(D Funakoshi, Y., Daimon, H. and Matsumura,

A. 2015. Formation of densely branched
lateral roots in Sesbhania cannabina
triggered by patchily distributed
phosphorus in andosolic soils. Plant Root
9: 24-34. (&EHA)
http://www. plantroot. org/T0C2014~1. html
@ KMiLsE 2014, HEMIZEHB T HROERE
LHEREOFRLY. BRREARE 34 55-57 (EFTHE
http://www. cmcbooks. co. jp/products/deta
il. php?product_id=4762

® Tarui, A., Matsumura, A., Asakura, S.,
Yamawaki, K., Hattori, R. and Daimon, H.

2013. Enhancement of nitrogen uptake in
oat by cutting hairy vetch grown as an
associated crop. Plant Root 7: 83-91. (#&
wiA)
http://www. plantroot. org/PDFarchive/201
3/7_83. pdf

(Fa¥E) Gt 4 1)

@D Daimon, H. Improving legume pro-—
ductivity under suboptimal environmental
conditions. Conference of Asian Pacific
Chemical, Biological, Environmental
Engineering Sciences. (ZFHH—F KT L
FUER =4 < >). 2015454 A TH (A
(G 200

© MEAEH, XKML, BAE BAR7 L
BITAH Y AN Sesbania cannabina @
AR EIC KT TR F 38 BRMTEES
(RTFnv=a—FErEHE<WHzETT>). 2013
5 H 17T H

@ B, 5 8, #)ll==, JER 7,
FHE %, KMEL3E  Lupinus JBHEY) 4 FEOD
Y SRR DSBS, 5 37 BRI
JedE e OB R R <mUHfi >). 2012
F12 H2H

@ Nakamura, S., Matsumura, A., and Daimon,

H. Morphological changes in roots of Pisum
sativum L. inoculated with preincubated
rhizobia with naringenin. The 6th Inter-—
national Crop Science Congress (\XJ k=
VY NRZALT TN >) 2012458 A 8 H

(& D)

R DR — D
http://www. plant. osakafu—u. ac. jp/ daimo
n/HOME. html

6. HFFCHHLRR
(DR FTE
K[ gL (DAIMON, Hiroyuki)
KBFF SR « REEBEA MBRER 5T
B - Bz
MeE®&s:50236783

(2) Wrge oy
¥AKS & (MATSUMURA Atsushi)
KIRIFSLR T - RFPeA B BER A28
B - Bh#
MaeEEKE: 304632609
JEJE 75 (IHARA Hldeshi)
KIRIFSLRT: « R AR - U
Hiz

MeE®xs: 60254447



