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ABSTRACT

Harvmsn, 6. L, Wing, T C., and Hymowitz, T 1991 Soaross of sesmmance (o snybeen mue
i perermnusl Glyome specics. Plan Dis, The 196705,

Accessionsof I} prrenindnl GV e apoiey were evaliaied fof ramianiee (o Mukupicea packprizy,
the coussl sgent of soybesn rov A el of IVE of the neeesdions were tosistant, 18% were
mvderalely mesinband, and S5 were susceplible. [n rwe exprriments, %9 2nd 815 nf the ascesslanm

of fr, tmhiditineg (Ie=30) were tesisluml . Reylstance to P

in wae idemifigd 10 scomsyons

of 6. argyrew, Goocomescens, (7 clandesring. G felfola, O siferophoda, and G, ramenieis,
bl not in scomsions of G @eenaris 6 ornaiob, 7 cuevurs, and o filvaa

Plutkopiora pachyrlizn Sydow has »
wide host moge, which includes sovbenns
Gfvetne max (L) Merr. ), other Glvdine
kP, and i onumber of genera in the
begumne Tamily {1.6,36.38). Yiekl Joses
caused by funl ba commerciad sovbeins
arg economically lmpormn I many
couniries in the Eastern Hemiagrhere,
runiging fram 13 o 0% o Deld plogs
(26.39),

Single penes {or rewstance o rmt in
wnyheany have hesn described (2,14,
[5,22), Fuiices 'of the lungus wess reponed
(Hh wnd Based on our enewledge, all
cammercially awiilable caltivan are
suscepaibio o at leasy some genotypes of
ihe pathogen. Lings with partial resis-
tunce were denbified (40), and ke
quantitutive eelationehip of rust an
tolerant lines and portiadty resistant lines
1o yield has been reporied (13}, The
diffeculiics issociated  with sdeénrifying
and guantifving rales-reducing resistance

Acrepand lov podtcation 2 Ooaber 1997 isubmitbed
T eleciiunie prucesing)

& 1992 The Amanoan Prodooxitalogicsl Em'_lut;
94 Plos| Disesse/Vol 78 Mo 4

and the inelfectiveness ol rice-apecific
feastance have led 60 the scarch For
vourees pthes than f, may for resistance
fh, 3,

The gnus Ghorie tomiids of two
subipeners, O suby, Gleeime and G subg
Nofa [Mogngh) F. I, Hernu G auhg
Crlyeine Bgs |5 porenndil species { 10, 34)
A number of wseful ireabits have becn
identified from these species (3,1%), Thus
Tur, ineorporang e useful tradis from
ihe perenmial species inie cultivated
sovhezre throuph wide by besdization has
been ineflectve, becuse the hybrids are
storide

I Austrahia, both raceapecific and
raee-nanspEcdle resistance have been
reparted indome perennisl Gleeine spp
{4,5.7.18). Single reakitance g=nes of al
lensl Four distingt foel were deiecied b
limes of &, domeseeny Fo 1 Horm: (5h A&
unglt major gene for sesisiance o P,
pechyriis wis found in . argeres Tind,
{18}, Hybods dertved from interiub-
penemic orawses with . may may have
high levels of resistance, bt the exploi-
tation of these in & soybean breeding
progriom has besn ponexisient, Recently,
Singh et al (35} obiained sierde hackeross
progeny by crossing soybesn aind

fomenielle Hoyats, and subsequemiby
they have ohimined BC, WO, and BC,
progeny. The RO, populations are
eapected U be Terile | Hyinowits, wnpnf-
fishel ). The putential iselulness of these
derpvalives nid thewr hvbrids his nod ver
beeh wtilized 1m developing rusi-resdstan
adny b lipes.

Beease there o been only ape sepord
i) in whseh aurthor have ayalemiplically
wreened 4 portiaen ol 1the wild perennial
frfpwirie spp. lor revntance to M poci)-
rlizi, our ohiectve wis to screen Mamny
SCeeukiond, s that fotate lnlers bpeneric
etouses with soybean will Tocus op those
specied lhit have = kigh lrequency of
RCLEESIOEE wilh ria resistance,

MATERIALS AND METHODS

Dhver a e penod, 204 pccssiions
tepresenting |2 perennial Glycine spp
weTe Acreened foo resistance to L pocki-
rhizi ut the Azun Vepeiabbe Rewsarch
and Development Center in Twiwan, Fve
sveds of euch aceewion were scarificd and
planred mito & slerilied potting mis of
poil, compost, rice bulls, amd sand
(S0 In 15em diameier elay paty
Secdlings were thinned 1o theee per pa,
ond potted planis were placed outside
the greenhouse surmounded by a suscep-
tible soybean cultivar. Toiln Ksohmiung
Mo, S(TK 5), which was pianied in pots
i the same tme.

Plamid were inoeulated with a ureding-
aspore solwtion of approamateiy 1 ¥ 10°
uredinis per milliliter usmg 0 hand.
pumped sprayer. The inocilim wis
prepared fromm Tield-infeced Jeavey of
cultivar TK % {which has no charscter-
ired geres for resistance). Leaves were
kept in polyeihylene hags for 24 br and



sonkisd m water, nnd the solution was
nleved through two bavers of cheesochoth.
Plamis were inosculated twice betioen 9
wrid 65 days after planiing,

In the firet experiment, 191 uccesio
ol perennial Glyeine spp. liom ke
Unaversty of llinois 6t Urhana-Cham-
paign were soreensd in looar mnde The
first trinl conssted of WH scocinkons
planted om 10 March 1986, Disease wus
nssesped on 27 May and 10 June, The
secand il was planied on | | September
1980 apd consimied of 100 pew accetsions
plus 3 of those that hod been rated os
masderatoly reslstant or reastond boprial
I For syagssments were made at 9- to
I 1 -day intervals stirting an 22 December
1984, The therd tmal was planied an 3
March 1987 wihl 5B accesmions (33
resintant sccessions from friak | and 2,
and 13 sesistoni socedsions tesiod only
m tral Y Two wsewsments were made,
an 1 May and 2 June. The fourth ol
wiid plamied on 37 Augua 1987 with &)
accezsiony wlecied e resistan foom ot
lezst fwo of the previous thieo Ariak
These were asseased o |l aed 20
Movember,

In experimeni 2 9% pucessicnd
representing L1 Glveine spp. from 1, |
Burdon (CSIRO, G.P.0O. Box 1600,
Canberra, ACT. 200, Auseralin), were
planted op & Muorch 1988 and assessed
on 3 15, and 22 June. Fourieeln scces-
sioms were servened sgain on 2 Reprem-
Ber 19RE 1a confliem thenr idtin] resistint
reactism,

I all experiments, three. culuvated
soybeans (AGS 121, AGH 129, und TE
51 were used us controf, Hust was
mamrascd o Uhe following scabe: reamiunt
{R) = no.ar few necrotic lesiony; modsr-
wiely resisianl (MR = lesions ocourming
e bess than 200 ol ihe [olage, wdiih
sporulation reduced compared 10w
erpcepiible reaciion; and suseeptible {5)
= greater than 200 ol folisge coversd
with lesiom, with well-developed
pusiuies and pormal 1o heavy gpondia-
tion, Inexperimeni I, irials | and 2, there
wete oo replications; all othee trials had
four pepheations. The lasi assceument
thme in each Srial was uied fo categurice
the disease reaciion

RESULTE AND DISCUSSION

lo afl trigls, the sultiveted soyvbeans
used as conirols were judged 1o he
suscepiible, with abundant pustules
contiintng uredinbn and sredinlospores.
Cf the 204 wild Gifveine accessions, 230,
were resistani, 1B were moderanely
reeigiani, und 585 were nusceptible.

In enperiment |, 50% of the acvewions
tested were susceptible, 215, were moder-
apely renistant, aod IR were resistond
{Tablo 11 Al leasl one sccession i each
ol the Glveime spp. i2sied was resmtant,
sacept in G, cveiodoba Tind. and @
Saleara Beathi., where ull accrimionn worne
susceptible. There was a higher percent-
age of sccessions with resistance n 6

rudeacing | Labill) Benth. (Jn=%0) than
in 0F tebarima (240, This trend was
nol samilar for O jevmemielln omphi-
plodds, which were o jukcepiihls @
diplaidy. N

w =xperimeny 2, 14 ol 98 secesaionm
weTe reststond Ly Use Tied triad, but when
retestod, Two of the scceskiam wete
mixlerately resistant, snd ibe other (2
were ngain ruled sy resigtans { Table 25
G, argyeen (G0 1626, G 200379,
G 300313, and 2004, 1], G. clanderting
Weadl, (G 1684, G 1225, and G 1555),
i, radarcina (UG 1206, 51254, CF 1258, and
G 1261), and G jomentelle (3 1316,
G 1366, and O 1359) hnd realoane acces-

monz, wheress seven othes Glveine ypp
fad o accessions thot were resitany, O
these B8 pecessions tepted from Austealla,
20 of them have P numbers thai wers
also tented from the nfocsstons obipined
from Llisols, Three of the socessions, Pl
AABURYE (0 13591, PI 446995 (G 1366),
and P1A46974 (G 1226), wese rated a8
resistpnl [Fom bath the Australian and
Minpis seed sources. Except for bws
accessiomd, the other |7 had the same
reaction type regardiess of the source of
seed,

We lound that the majority of resaetani
accesgions occirred [ G tebacing (2a=
B, Burden and Muarshall (/) reporisd

Tahilg 1, Reavtoes of scoenions of Slivine spp, alles inocubstion with Phekopeors pack i
I n series il four irials conducied sutside the greeibicus

fafvedan ppissies” Plani imirodwriion Rating
G abgaira [In=40) LULTE T Resbeiane
i campesrers | 2n =40y VRS, AR IR ARNTI1,
ARlNTE- LU0 A4ERLG JAGRTE dA31UT Sueepiible
A1Rd S4ER1E Modemazely resimnam
) SR8 ) Hegismant
(F, adatipleirung (1n=4) RN 3L 2AnAR0, MERSD 2ANTAL VIGes,
NTHAT0, SOUARLT, 4044 30047, JATRMN,
ER[FIA [ ARG, A0 SE 440001, 440871,
EERUAD, AN 1R Somplihis
A0S, E2005T Modorazely resiceami
IS, S2URGR, AADREY, LLN05T, AR,
LE0UED ST
fi ¢ peradid 2=} sl A5[HNL Siusemibie
: TTHIUG sapiad Moderazely reajram
ir. falpans {Ta=2l1] Ishial Sustepibie
fe. fapgfidio [ 2n=E0) TENTAA, B10, 120 0, LT,
afiiad Sumsepiis
2471 T M ctlerately remlstan)
RN Benmiant

G. micraph il |3n=40)

{7, fnbarine | 2y sd)

{5, rehacmae [2r=R0)

I denvaarsinedls ( 2n=40)

¥ arsmériielia [IR=TE)

fi. ipmenretia [ Imwiy

FEAL, A30681, 40T, LER040

A40RN, S8R | A46547

Li2nhd, Sal056, 4097 |

ITHaRA, NG, VTN VTR, 440589,
A£G, JARUGS, AHTBA" L4RGET, ddaunR

1336k, V7 N0HG

LSan', 373583, 440501"

TARIN, STIVEY aa00], AADGUD, S4HT

[93237, 321907 AI0E5H, LMD 1IN,
NTHOHZ, VTIORS, TTV0D, ATHTE, 1TETOT,
TN A4Eel A0S, ABlidEe, 440994,
AE, S45509, 45100

TTHIEY, A 1067, AMk48 THIAE, Tu1Ea,
WA, 3T, VISR, SE0HE SA08ET,
AHIVES, SANDET, dADEH, 280000, 440095,
LGRS, SAGHES-LAGATY, A4TOK), AKT )08,
AR |

ALIOH, AARTSO", BARGSA" 44RGAR" dasT
A800R 1" aRA71

Al

A0 1" AEHI9T, AAGISS, A4EIR

IIPEST, FEBAAT, 171980, ITHRR, 0w,
A2 LI, 21007, 44 1009, 28 [HI0F_ 440001
L4pANY, BT

FTIL, NTRIOA, 441000, 4553 |8

4 1

VIISAR', 3450, 441000441004, L0012,
LG A0HE, AERED, BERTAT. 44505T,
AREIA LT

AL LTS, L5605 1, 246540, 408201

Jnaag |, Ashgpi

Mmcepiihis
Mudarazely revistnm
Henistant

Suscepiible
Moderately resasiama
B exiciadic
Susceparhis

Moderngaly sesistam

Smarepiihls
oderacely resiaram
Feiisam

Suscepd|hle
Medurueely pesictin
Fesisant

Supcepnbiy
Modrrabely reieybam

Hesistan

"Seed pbiained from Unlversay of limaie st Urbans-Champaigs,
*Cheomiosmms number ool knawn

"2 120,
Y1 =TE, 1940,
Van=T4,#

Plapt Digeaaa/fpedl 1838 247



Tahile 2, Ronctioon of pegesssony of Glveine spy, iller momlaton wiil Phutkoprorg pclinrdiz)

in o pewiad f1perime dulalds the greenbouse

Remction®

Chrammeane Tisul

{itvetne spreio” murm by 5 MR H asanyeil
{x. wranirm L s &) fi 3
6. argirea A ik ¥ 4 i
[F- cOmeiv g di 11 1 1] 14
0 ehradesting 46 14 ] 3 I
G eprimloba an 4 H ] i
fr, vt valg an ] 1] n d
4 eraifadi A o i1 Ll B
G oy ap i o i 1
. mwdirarai pliii 1] 4 i ] 7
tr, sbavimy &) [ 2 i i
0 k3 [ i Hi
fr, diurerhelly A 4 i I T
an I | I 14
Taal H 13 i a5

"Seeds obinimed from J, 1. Busdan, CRIRCH (pesernlal Ghice oo collretion ), Diwialon of

Pland Indusiry, .0, Box 100, Cambires City, & 0T, 3|, Ausiralia
= pusceptible, MB = muderately resistani, B = revdstun

that . rabhacims had the second highew
rerceninge of rexitant Acceseions gfter
. fomenteils, Bowever, ihe G fomen-
tella accemsions teved in oour study did
nol have such w high percentnge of
reiiiiance. fn our experiments, we used
in o inoculum somrce from the Tield,
presumubly consivting of diffesont races,
and our experiments wers conducted
outride, under environmentil éonditlons
thatexisl when rust i normally epidemic
ifs the ficld, Testing these sceessions for
redistanee i other geographic locations
auy produce semewhar dilfesent resalts,
uince races of the pathopm have been
reporisd (8]

The wild percnnial Glycine spp. are
known 10 possess economically valunble
charncterstics that are locking in the
cultivated perm _plasm. For example,
investigations have shown that severad
wild pereitnial Giyeimne accessions carry
endanee fo brown apel, cosed by
Seprorig glycines Hemmm 080 Inoaddi-
tiom, the wild perennial Giveine spp. knve
been peparied [0 carry resistance (o
soshzan tust, Phviaphthors roet rod,
vellow mosarc virus, and powdery
mildew (7,11,23.20), Accemions have
been wWemified that sre sali-toleram
(727 281, are wolerund (o certain herhl-
cides (12,2137, und e bo regenerated
from protoplast, leaf, cotyledonasy,
petiole. and hypocoiyl tlssues (9,10,
16,25)

The useful genes in perennial Glycine
spp. have oot been tranalereed o 5. mar,
becauss ol the low frequency of suceess-
ful croses and because of early pod
aburtion {32) A few intersubgeneric
hybrds bhave beei reporied (24,301,327, 333,
bul all F, planls were sterle. However,
recedd iddvances it producing suceessiul
eroised between synthesived amphiplelds
af & prax ¥ @ tomeniells and 18 back-
crosa-defived  progeny may make ithe
transfer of wieful genss to commerchal
wrvheans more feasthle (3151 The reln-
tirnahip of the dominant resistant genes
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ihul have been reported o oceuf in 6,
urgyrea (18} aml in G, canererns (5] to
those described o 6 ey (2,14, 15,33
has mird been compared and needs further
investigniion. The wielulness of thess
resistin genes will depend on their cose
of irinafer 1o sovbenn and whether or
nof they are stable over time and over
the racee of P, packwrfizd thay may oteur
i1 duffersnt ervironments
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