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Theee Meld experlimems wers comnsuried o evilune popalation of Surbhalderne oelamacearm
end the occurrencs: of lomsin booteriol wilt tn sl fefi fallow, and fallowieg oraps 0f cowpes,
cpgplant, and rice. Bacieral popualation declited sfior cowpes and nce, bl el after s ggolus,
The poprilsilon slve declined aftes soll wos lefy fellow, indicoting tha & nmiahle hoss plaes o
regjudred o masiisln the bacierial pepulstion, The dren under disease progress curve (ALIDPCY,
tasedd o ihe ncidence of wileed 1mate plasas, was agnificandy (F < G605 higher following
spgplont, compured with cowpes amd nee e ihres ecperyments asd W fallow for twa af the
Tkree experimends: Yeelds of cxwpee, eggplom, end rice were not affecied by the presence of &,
selonavedrure 1w the sml, howeser, vields of tamte coops syme sigmficantly (P < 005) lwer
Fallowicg eggplant than Followang rice. Under greeshomee cendidions, bagterinl pomulation de-
creied wore whee sail wed cropped o rece useler pesmassaitly Gpods) conduiions.

Baierinl will coused by Biribalderie
srlmnncearm (former|y Preudomonnr so-
langcedripn) in @ major woilbeme diesse
ol tamat (Lycoperricon erculeniun Ml )
in the tropics and subimopics (81, Al the
Astap Vepelable Research and Develope
mesl Center (AVRIICY, located |n southem
Tabwair, hreeding i resistance fo hocterial
wilt ol romato ke bl somme soccess, & 8
modersiely resistant hybrial was reposted to
have l=ai bacterial wile than miber ybrids
(6, Alihough host resistarcn has shown
wme promise for tomato baclerial will
congrml n Taiwan, it may be raber able-
specific, us o roport indicated that the suire
tnmsto  limen planted in Inalonesis, the
Philippines, and Taivwan had dfferent ey
ctiond reslstance 1o bactenind wilt (5]

Cubisirnd comtrola have béen used in on
owerall monagement scheme (00 comml
bactzrial will, More specifically, crop rats-
ton hes i eoas case been o cflective
caontrol methol, e if has beer godied
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m@wnly i nomirpizal envisonmenis of -
bl in thit raplce with jobscco (Micak
g nbacum L) and potma (Solamen fu-
bermrum L) (10,14,17,267, Sume crop,
such aé rice (fryza saeiva L), were re-
potted 1o redice bacteral wilt of pataio in
Indomesin (31} wnd 56 Lanks (233, Other
craps thad are grown in the tropical low-
lareds before tomain, such an cowpan (Vg
run dguiclo L) =nd eggplant | Solompom
raetovigena L}, weg repried 10 decrease
and increase bacterial wili of fomaoo, re
apectively (26,300, Cowpen abio has been
reporivel s 8 hor fm f weladcesrm
200

The abjeciives of ihis wHwly wee s
msualtor hacterial witt of wwmate and B, s
lmracenwrawm populdntion i the sosl follow-
ing a crap aff cther cowpea, eggplani, o
fleipded rice. snd after soil was =it [allow,
and o deterrine the effei of irgation
and N fortilization ol dor oo 8 rdmo.
eqrum  popolstion. ender  pob-caltured
grestibiie eomdition

MATERIALS AND METTIODS

Fleld design snd procediores, “Thres
feld experiments  were  condwcted a2
AVREDC, Experiment | wnried on 26 June
1992 and ended | Decembes 1992 Ha-
periments 24 ond 7% started on 17 June and
13 July 1993 and ended 24 Movembsy nind
1 Decembes 1993, respeciively, In'all the
paperiments, four different crap pequence
were nvestignied:  cowpen-tomadn, egg-
plant-inmale, Dee-lomale,  and  (allow.
tomadn; In conmast to experimend |, the
ficinr infestedinoninfisied woll was added
b experimenty 26 and 2 With the exasp-
tioa of die inmato cultivor, experimenis In

ind Ih were ddentical. The seil was Flu-
vt Dymirochespl, & sandy loam, pHl 7%
(105 [wtivol]; mir-dey sedlfL00 8 Cally),
iegal M= D059% usd toiwl © = G704,
Afier experiment 1, lhe feld expesimenral
ke wan teep-plorwed and plontcd to wheat
( Tritlewmn aestivion 12} for the conl senon
belore infesting she snil agein for exper-
menis 2 ond He Expesiment 2 owas jo-
coted sdjncent (o expesimend b E the
samie sty where cxperimcnl | owas cun
cucied the prenions year

A baclerial will nureery was oxtantishisd
to infest the sml with B, sefancsedmm e
fore skarting the expeniments. A siscepiible
ioenmin line [(AVEDC line L3900 was di-
rectly secded I the fAeld, S wecks oiier
srwing, @ mock mEpenston of PSS4—
AVRDC B solomacearian sirain 4, biovar
307}, ruce | (2j—wa prown on 521 me-
dham {113 for | day at 30%C snd then
misesl with dsilled waler. The stock sin-
peimion wns diluted i the Neld with p
wiler o approkimistely Olgy, = 13, which
correspanded 1o 6 % 10" CFUtml on -
phzny| tetraratinm chloride (TTE) medom
(12 Leaves were clipped aiib slckbes
prioe 1o inooation, Plents willed 3 weeks
later and were iscorpoiobed in e soil with
Il TOR U AT

Hepetimen | was srranged 8 0 ran-
domized complete block design with four
repheations, Experimemts Ja and Zh wers
arranged 18 o apbiz-plar, randomized. com-
plete hlock design with theee replications.
The main freatimenl wes |nfestedfnonis.
feited winl, us adly half ihe plat wens in-
fested with 8. salimacearim. [n the nonii-
dmsted plots, com (Fee s L.} was mrven
imiteod of tometo, The om was cul of
pronmil leviel when the temato plams wers
iepculaped in the bactetial will mmsery, The
sboveground corn uorts were  femoed
Trom iho figld, lni pll experiments, wiljsom
oty wern sepacsied by | om Blocks were
sepurmied By 2 m. Porrow jrrigation and
dezinage were dempned so thot surface
wiiler (o one experimenlal plol cowld pot
contaminsie anether plot. In sxpanments
dnopmd Ib wll mejor feld managpement
Practicen wich m soil preparsiion, forming
Pads, und wansplaming wers fimg com-
pleted m ihe ppnindesed plos o awold
contarmiation of the inf=ed plot. DEfer-
ent sets of toaks weee used [of e Infealsd
and nommnfened piots,

Cowpes, egaplant, and rice were planied
in the field | 1 35 doye after infesting the
poil with B, solasecearum, Cowpaa (lnnd-
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rmce Mubisd ¥#1) was sown i two rows per
hed, with o spacing of (07 m berweon snd
03,1y wathin rown. Before sowing, basal P-
K ferilizer was brosdeass and in

a m rade of 40 kg of Po0Os mnd |18 kg of
KLy per hn. Mo N fertilizer wos appliest
Epgplani seediings (var. Pinglopg  Long,
resistans o hacterial wilt) were raised in 2
iprenbhousg in YScmedismeter plastic pots
flled with & steam-sterilizid 1:3:0:1 min-

tuare of ssndTeld soilfrce hoskiuganans
oompat. Four- in. Tewoek-obd seedlings
wese anaplomiesd i two rows per bed with
4 spocineg af (L m bEtwsen mows and 04 m
withim rnws. Before iransplontig, bl N-
P-E feniliter wis hrondeast and insorpo-
radiead ut 8 i of 40 kg of M, 80 kg of P,
and T kp of K;D per ha. The beds were
coverzd with rice kiraw mulch. Twa N-K
flde dressipgr at o rate of 40 kg ol K and
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Fig. L. Burkhnlderia roluracearum popalmiione in soili planied w0 cowpen, sppplant. snd oo (1
crop ), o lefl fullirw nml then recsupped w0 josnwie. The sall was insilally indesied with debos of in-
Fretedd plandi. (A} Experienent 1 (1993, {B) Exporcnent In {1997, (01 Fxpediment 2h (1950 ¥ b
representy sanderd ereorod 8 mess. Amows indicute doies nd'p-'l.mﬂnl
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20 kg o K00 per ha per applicstion wene
spplicd, In rice plos, bets were fianened
and the sl was puddied after opplication
of basal N-P-K Tenillz=r al a mte of 40 kg
af W, 30 kg of POy, ond 60 kg of KO per
hn. Commercinl rite seedlings (var, 90
Days Sticky Rice) were irunsplanted wiih a
paing of 24 % 24 cm betwean hills. Rice
plots were Rooded permanemby uedil har-
vest 2 pao M owids dresslngs, sach ol 40
kg of 5 per b, wiere applied.

All Cexperimennil phits wene hard
weodid Arcas bebween plots weve ke
weed-free with heshicude (glhyphosae),
Imseetbeides and formicides were wed 1o
mirarmare crogl damape and wishl losses s
pocided. Fumrow mmigation was done repu-
Farly in sccord with ralnfall, Fallow plats
wert Imgnled nf the same m@le 8 cowpea
andd zggplant plajs

Al harvesi, aboveground pans of mec
ared egpplom were pemoved fpom U Figld,
Aboveground blomass of cowpea wos 1o
roved i experiment | bt e in gxperi-
menid 15 end Jh, Basal BoP-K fenilieer, o
el of 40 kg of N, K kg of POy, and 70
ki ol KA per his, wos teoadeast in all
plota far the mbsegoent fomoto crop. Plois
were molotilied and the heds were rebuils
with ihe spme irrigaeen and drainpge sy
tem beforn tomabo secdlings wese frans.
planmted,

Tomuoko seedlings were rmsed (he same
way m eggplant seedling. An mdetemn-
it ¢ommercinl inmaio hybod {var Faom-
cri 1], mimceplible o bacierial wilt) was
whed b expenimenia |oand 25, For expen-
meid Ja, a0 determinate AVRDC fomasto
lige [CL-5915-90D-1-0-3-0, moderately
repistant 1y bocterial wilth was used. Seed
lings were irmnsplanied 4 o 5 weeks ofier
sewing bnoove row per bl with spocings
of L% m mnd (k3 m within tee oW Wi ex-
petiménts | oand Jalh, espeonvedy. The
pli size wii [0 1m0 esperoment 1 and
s 1 m for either infested or nonanfesed
soil in experimenis Ja aed 2 The ol
siumber of lsrmatn pdacts per plot was 20 in
all eaperimenis. Sod] wos coversd with neg
atfuw mpulch amd dark groy piastsd muleh (o
expenments | end Inh, respeetively. In
ali paperiments, un M-E side dressing, w o
b of 40 ki of M and 40 ki of K40 perba
per application, was applied oeice. Pest
cintral was done us foribe previcas cropa

Emmmerntion of . relsnccearam frmm
#ail. Soil samples were tnken oo the fol-
lowing times: (i} afier infeststion of the
sail; () ifter estabilshment of the fine
crif; [1ih) 2 harvest of the firs crop/hefiore
fransplanting e, (v after excablioh:
ment of wamato; and (V)0 barvesy of 1o-
muin, Thess limes correipondad e 7, 35,
B, 105, and 158 daye afier infestation
(LrAl) of sodl with & solimacearum; O, 35,
62, B, 118, amd [6F DAL und O, 13, 78,
L2, mnd 143 DAL for gxperiments 1, 2a,
aned Ih, respaciively. Soll was removed
frumm euch plot 90 a deph of 5 e 20 cm
with & J-cm-dhameter aoil ajger. Ten and



four spfmamples per plot were pooled 1
19492 and 1993, respectivaly. Subsampiex
were oolbeciod botween the tmato now snd
the hed edge aliermately on bath sides of
ech fow 40 mindmare podn injary. The soil
rerreved ni esch ssmpling was ot least 20
CHf Uty [t the FIT"E‘I‘II.HJ'I. wmmplimg sile
Beiween plots; sampling inols were case-
fally cleaned, and for sxperiments X and
It all thit plots with nenbifeted sl yere
-sampled befote the plais winh infesied sadl.
T svold moving soil on foplwear, no wm-
pleng was done after heavy mendsll

Imme=liztely afier zamobing, 10 g of sl
per anmple wan sciled o Somd of stenle,
iisnilled eurer i a 250-ml Brlenmeser flusk
ure] shaken for 30 min before strind ditutions
wina maodke on micdiled She 1 mediam (323
The lollowing oompuments wsee sdied jo
thy basie TTC mediimy: ¥ ug of erysis] vis-
led per mi, 100 pg of polymyxin B sulinie
per ml, 20 pg of Perothrictin peromld, 5 g of
chipromycetin per mi, @nd 5 @ of cwolo-
ewimide: por ml. The plotes were incubsied
il 3FC, CFU counied wese limegular, fu-
il whise: forms with white or pank certer,
afted 2eo 3 days incubalion at 3(°C, A g
samile ol sall was, oven dried o defermins
kil dry weight,

Wil data. Eggplant snd tomato will
were recordel weekly in the |ite altermoon
(excepl when heavy ruindslfs prokdhited
pecess do the field) saring mamedinely
uher tramsplanting. A plant wias comsed o
wilted if a0 lenst one leaf wes panially
wilted, Plamis of the end of eoch row wiie
ool reled, The ared onder diseass progees
carve: [AUDPC) was calenlated based o
wilt incidence (25,

Yield damts, Yeekl wos not mesured in
ceperiment 1. In expeniments Xn and Zh
cowpen, egpplant, and tomaso wers has-
vested g number of imes, Rice ond cowjen
groin was oven dried before welghing, At
rice harvest, al] remaining nommaiure cow-
ped pvadm were alsy colleciéd. Egoplant
and tnmato yields were measured i fresh
wikpht Epoplang harvisst wid terminotd s
the time of rce harvesi even though new
eggplanl [ruits were still developing. Al
final toman horvost, fully developed green
frwitn were. mcloded in wield. Tolsl phot
yiedds, dpeluding border plant, were us-
nessed for oowpen md roe, while for egg-
plant and 1omato, plants &t the end of each
mw wiere exclwded from yield assessme,

Thita sralysis. Thes pumber of CFU per g
af dy sl wos trumaformed (|ogenibmic [
+ 1) Tor siatistical amalysie (2H), Wil and
yledil dapk weere: subjicusd o Enakysds of verd-
mee and lesst sipnificant differenee (P <
CLOS} wes used r sneans sepiaention (LS}

Greenhosse experiments. Two green
lisise paperiments were conducted from
22 Mnrch o T Joby 1993 ansf from 13 Jaky
to b Deiober 993, The two cepenmenis
consisted of the same treadments. Rice was
grown in infested aoil withy twi irgaton
fncters. (fooded/mnflooded and tem N
Fertilizationg (withiwithoat W ferilicerd in

all poskible combipstiions. & conirol irem-
e withouwt fee was ncleded o provide
information abowl sucvival of 8 ol
cear in - ponciopped sinl Momnfesied
sl withansd sice plands was used 25 & 2o
ol control vo deterenane whetler thers wus
any nabiral oocymence of B, sefanacsarm
in ik owodl. Sall collected ajocent o the
ficid cxperimenial sle was sleved {l.om
me=sdy wiee) andd air dried. Strain PS54 wos

grownoon 313 mediam at 30°C for 1 day, &
itock suspension. wae prepured with e
illled waler and adjusi=d lo QD = 03,
The siock swpension wis diiued {4 with
tap waler prior W miding o the air-dcied
wil, The PS54 suspensiondsod] ratbn wis
110 {volfvoll, The sodl mnd sspenaton
wers mexed ihoroughly, ctvered with Block
plastic shests, an<d incobaied for 6 daye At
oot temperature, Infested soil was rans-
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Fig. 2. Hacwenad wil mcadence in snman folbowing cowpen, cggplant, moe; or falbme. A lomoto plem
win comuldened wiited whes o Jesst ane Inaf was partially wilnnd: (A) Experimen | (2932 (8 Pa-
perimetd 22 (1997). (C) Experitvent 2k (19971 ¥ ormpresenis smodard emoe of s mean.
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ferred oo 1he Expermenad pmi {= boves),
Far a control, soll waa mined with distilled
waler insead of P54 suspensio

Mastic bomes (50« 30 = 30 om) were
ecuipped with o drwinage sysem m control
the water lavel. Two centimesees above the
boiom, vne side of the box wan parformled
and u [-cim-diameber sillcen b wie n-
seried, The iube inside the hox was punc-
tared af 3o intecvala podd was then em.
bedided i gravel that was covered with o
laver oof aynibetic msulation materal and o
double leyer af nylan aet {l-mim pesh
size) o avmid the obstniction of the drain-
ge systom by soll particles. The boses
weye insillated on all extermal surfaces with
T-emeahick Siymofonm abeets fo avoid ex-
cessive heating by solor raciation,

Before exch box was filked 'with 35 fiders
of infested sl equivabon rsies of baap! P
{emilicer (30 kp of P4y per ha) and K (e
iflier {8d) kg of KA per ha) were adkded
amd efied thorowghly with the soil LUrea
was dded (o ihe restments witli M fepils.
madion af @ ot of M kg of W per ho a5 b
baszl application. The boxes were then ar-
ranged in o compleiely randomied design
in a greenhouse with cooding and shading
mn Ahal e oonirallod maximmnm gEc ems
persture wns 30°C Esch vestment had
three replications,

In each Box, o gypsum block (Sojl-
molatuse Bguipment Corp, S Barbars,
CA) v in=nkled &l 6 depih of 1 cm o
mgasictd the sail mapture 0 tha pone
fnoded and control iresimenta. Ad the be-
girming of the esperiment, ibe ol wai
sauraied. with x5 waker; Inler, Ihe soil
matriy, potentinl won kept il %0 fo =100
kPe. The water level of the Nooded treus-
ments win mantaned a2 4o 4 on above
wl  warface. However, belore N side
ibreining wai sdded the water wos drined,

In paturted or losded: boxey, cormmers
clal reo eeedlings were transplanmed, sis
hifle per boa, speced 20 % 3 cin opart. In
the firsl experiment, g TAkdoy riee-cullivar
(TH 248} was- grow, while in ihe second
expersment, n 20y nee culidvar (90 Eays
Eticky Ficul was grown, The sl depih
after imnaplannng was 1% cn o the
Nuesded treatmenis and 17 40 18-cm for iba
acher trestments. The leamenty with N
fertifloer seceived ufes in fwo akbe dess
Iigs equiividenl i M0 kg of N per ha, 21
and 48 days after runiplanging, The ex-
periments  [msted umbl the dee of the
Nowled treatrenl receving B fanillze
remahesd mmiursy,

For the determinntion of the 8, aolods-
Ceprien, pogiblation, scil wa apmgplegd 0, 3,
£ B, oral |2 weoeks after ironsplamivig and

Tukle 1. Anen ussler shanse progress curvg {AUTC) based on sy imcadence s wenaso falleowing
carw pen. egpplent. fallow, or ncein 1452 fexperdment 1) and 1953 {eaperiments 2o and Zh)

AL of tomain

P'revions crop K pawimmemi Uxperimeni s Fxperiment 3
:-‘..-.E:-rm YL Ti £

Qi 30 kL]
Eggeplinr 138 670 el
Fallow A 180 M
Probatilby o F Telind kT LLRLE]
Lesn significmi differonee {35 L.1a3 L1l ] n

* {nly sshphar treatsnens of Use main-plin treaiment “micsted smil" e incladil.

Tohle L Yields of wmaip follpsing cowpes,

Bk Fallors), o rive in exporimesdn 26 and T

(19530, i which menmoes wone l.r'I.r-u o |Barbhiddemy iningcdarum] md panimfessd

senld

Vit kg m)

Experiment In

Leparimen b

Previous grap

Iefestod aull  NMoninfested sndl

Tufeatind woil Moninfested wall

Cowpea 24 37 12 i
Ezzolani 11 34 0 1
Tadlliw 1.0 1% | |
Ricz 28 16 14 I

Menplod exrnr®
Subphot enror® TR
Mepdicamons (mo ) 1

Leasi mpnilieuni difference (LE0) 1 0
{45} between mibipbyl tmutmenis fi
IhE &amda Hihph e i il

LA § 5% herwpen subplof iresrmensa 1 s
fior differeni mainping yresimenis

* Sl wan infesied by prowing susceplible omuiocs in ihe fioll Six weeicr after sesding, marnes
wire anjeid snd issculiod with 8. anfunoorarwes. Wiled planis wene incorporaind 2 weekis baer,
n nnmnfested plom, som. was grown nesd of Gmioes.

* Maimplos teaiment (infesed noninfesred soil) Esans aml sabiplol eatmen| {prevsaus cmpd messs
weerp. nod skgnificantly different {7 < 0.05)
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ot horvest (13 wed 03 wesks afler brans-
planting Ior the firsl and second axperie-
menis; respectively), Tea 1o 12 subsnmple
et box were ixken at o depih ol O w15 g
with a 7-mim-divmesler a0i] aoger. The sob-
sinples were miged mod the & apfana-
ceprum popalition wis determined in the
rxmic wary as for the fleld experiments. The
iealy for sampling were carefislly oleaned
between caperimenal units,

REEULTS

Field experiments. The initial popula-
tiena of 8. relmocenrum were siinflar is
all thres eaperimenis andl the populniions
devrenied duping the firsl crop iod @ fol
low (Fip 1A-C) In cowpea, Tollow, md
ree, B splaraceanion pegulations declined
rapidly 10 nessdy, or compleiely, undetect-
able lgwels, whersas the populatiens ia
aoils plantad o eggmiant declined sabston-
fially in only one of e thres expeiments.
When tomntdes were grown after eggploni,
ihe hacterial pogulaton incressed o wll
three exporiments, resching levels sirmilar
i Ihose after fnstind soll Infeatobion The
popuilaiion 2ls increased (oflowing fuklaw
when' the suscopitble omao o KY 300
wiis plamied. The . colanacsirmn populd-
tipn [ncieased following cowpea oniy in
experiment 1 [ polamoceanen was ol
detecied Tollowimg nee in any of the ox-
periments. In the nomnfested plots 15 ex-
perimenis 22 and 2b; B splanocearan wos
nisl detecied i zobl on any sampling dais

Baocteral wilt of eggplant in the bfested
plots war 1, 3, ond 45 inexperimens 1, 2a
asilf 2, rowpectively, Bacterial will wis not
observed pi cowpea and Hee, and e i
eggranmd grown in the nomnfesisd plo
Mone of the rsatmenta wppressed bacie-
rind wrili of tommo compleely The ughet
will Incidonie occurred following geplant
m ol thiee experimens (Pig.  24-), In
cumiral, very low will incidence was ob-
served i g wrestmems 6 odll experi-
mants, [n experiments 23 mnd T, will sfier
covarpon aoid fillow was s low o ailer moe
In experiment |, will  Incdeess wjis
sbightly highee afler cowpea than afier fal-
low, bul wilt levels were intormediobe
comparee with egepluni snd ree In the
nofiffested plots of expeniments 2a and
2y, o bacverial wibt of emaloss ocoamed:

i all expenments, AT of bactirrial
wil of vomato was sigmificuntly less after
oirwpen oed mce than afier eguplong (Tihis
1} The AUDPL after fullow was adgnili-
camly leas than after eppplant in fwo of the
ihree expermesi

The yieids of cowped. eggplant, and rice
wese not affected by indestation of the soil
with B, solruceenm. The gvempe yield
of expenmenis s arad 2k for e infesied!
nomnfestied pots was OV VR kpim® for
cowpei, 3377334 kgfm’ loz egiplant, jnd
040037 kgim® far fce Toman yiek
were relatively bow, 44 they were affected
by Erult warm anmmm da) and Black
leai mnld (expodmem 2b) [Table 25 s



boih expenments there were no sagnilican
defferences i yiclds between ireatmans in
1be nimbndesiad plois, [n e desied plois
of expenmeni Ia, following cropping in
eggplonl cmmed a aignificantly lower io-
msio ekl than foflowing rice, cowpes, of
Tallow soil, for which yields were compa-
rehbe. The tamnte yicld following appalam
win sigmificamly frwer. in the imfested
plots than ia ibe poaindesied plote. In gu-
permmient Ih ondy the difference berween
the highest-yielding tomato after rice and
the bowea-yieldibe 1omsio following epp-
plant. wiy sigmificanl m the infeded plom
Ewen though vield of wemalo in the imlesied
egpplani treatment was less than 60% ol
the yichl in the poninfealed eatmen, e
difference wan not sigmificant.

{zreenhouse experiments, Initial §. s
famgesgren populotions runged from 3,4 o
K9 1F CFU per g of dry soil, e differ-
ences between ireaimant means  witkdn
eoch expenment wers pod significant (F <
3%) after transformation into bog values,
Over & 12-week period, 8. srlsiocearin
population of the conimol yrestment de-
elined im the [t and setond caperiment
by L9 anel L1 logg umbls, iespeceively (Fig-
IaB) Dumng the fird o weeks sfrer
tramplanting ree, popalation differcnces
st weesn tnealipems wibe sinall, Thersalles,
It sotangeegrien numbers declined congid-
prubly foster under Mooded conditions han
under nonfosded eomditisne. Decline was
enhanved when wren won presen, espe-
ciully in the second eaperiment, In the Nt
eaperiment, the sffect of unes was obvioos
E wesks after (ramaplanting rice. There wik
ity Effead of wiea in the monflooded treal-
ments, ln the openiplessed comtrel freal-
ment, B sofamigesien was ot deteciable
onany of the sampling deies

DISCURSION

Baoiesind wile of roinaio 6 devastating
imder certuin comktitions in sobtropcal and
trugricsl urtan of the wordd, There are fow
repots aboi the effect of yorkeans crops an
soi| populaliona of 8. mlamrcerron, in o
sleidy of infesied Oeld soil, e popidatios
of #  eelanacegrum wis comparhle o
popudations found in saturably infesisd pel
(18 A peneml decredse of Uthe patbogen
populnlion in soil hos bssn repored by
peveral suboes $3,21.22), badicsdng e £
wrlaracramin docs mol survive well im
porhazoephere soil. In our sady, the popi-
tatsen ol the hocterium declined oace the
trematnes in ihe bacizrial wiln mrsery wers
dend pnd when soil was plasisd o mon-
hosie, Mainienance of a high popolsaon of
R malanoceanan i sull cropped 1o egg.
plant sprees with 8 previous soport thai tha
pathouen multipiicd In and b5 seleased from
ther poiis @f solanocesius eropl (135 The
pothogen may mwaltiply in bosd plants with-
vl will aymploms, Inoa fecent sludy, in-
orulpbed bl sympiomiess maio piams
were ol Entently indecied ar tee oplla level
regardless of the caliivm (4)

In the feld. he decline in bacerial
popalmien i Nooded ami planied 10 rice
veas it fifferent from Uhat pe sall 3ef) ful-
Juw, The- e detailed siudy in the green-
howse reveaied thot the decHoe under cin
tinwious Aoeding was more mpid than the
deciime tn nonflooded sml heesmath amd
leakim (191 Found the Nooding sedoced
the supnivel of B solowscearwm i fom
clifferent wmiks and thar omisponistke o
afgmaem:  were importang, LUrem 38 &
remdfily pvaileble mitogen sowree, mught
have echanced the activity of these micro-
organisme; it wanld explam the more
pronaienced effect of the Toeded irtament
with W feitiver, The chaacterinics of the
microflors of Tooded paddy soils e
mainined aller drairage (34), This mmght
explain the lng-ierm effect of (osded rice
diemonsirsted in feld eaperiment 1, in

which I sofomdemenan wae atill detecinbie
after tramyplanting tomsio bol dissppedred
Lmamins luter (Flg. 1A) An incrassed de-
clime of the pathogan poputation i onr.
. moil plamed 60 roe, compared
wilh soil left fallow, was abo reponied in
ihe Philppires (211

Despiie the  soppressive  aolion  of
Mivisded rice un the pathogen population,
bacterinl wili of the subsequent mossin
crop was nod eliminated (Feg 23 Sarvival
of B solanacearum 0 fooded rce felds
bk bec repodied in Sn Lankn (24), where
Iow baciprial wilt incldences af potaty po-
crrred i fizlds: eropped W paddy nce for
severnl years Twe Tactors mght influcnee
e survival of B afnacearn in Dooded
rice fiehds, Fiml, dee tomporm asmos-
pheric oxygen i the roods and relenses It o
the sml, thesehy creating an oemohic dhi-

A

1

T

Log [(CFU/g dry soil}+1]

rice < walar - N
Fice = witer + [

fee - waler- N

bare sail

rice + walar + N

1] T T i
Q 2 4 =]

L] L] T I

B 10 12 14 16

Weeks after rice transplant

Flg. 3 FHariholdera sodanpoearum populoisons mosmfically infesed sodl

pismed o ones eniler

M f= wier) mnd semflpcded |- 'W:IEI'] condiions, with {4 M amd without (= W) N festilier
Samflocded Enllow woil withow W fenifizer wrved w conpol {A) Fin expemivend, (1) Saconl 23

perment. ¥ bar mpresents standard eron ol & mean.

Plant Dispays / Decembes 18998 10T



mwphere i s smaerobic wal (8] This
maght rediece the wnecrobbc effesis of
fiuding in the proximity of doe rooels,
Second, Granady and Sequeins (3} detecied
B solpaacearum in oo of toe 90 deys
wiber sowing into sml ipfesed with 8 xos
maght survive within rice mats for the time
the Fedd i3 Mooded and be pooseat in e
sl when rice s harvested,

Cowpen 8 8 howt of B sofdeacearim
(204 but. similar w0 soybean (G weme mas
Mearr ), which iz slso ucephbls 26), i
doei 0ol weem io mminmin 8 solara-
cereim popuintions in the sol. Malion nod
Powell {17} condered savbean iy bhe e
mvsl gwikable crop in roffion with (omoo
i decrense hacterial will incidence. When
corpen mnid soybean were mtationnd crops,
acserral will of qobacco was 50 and G2%
after | vewd mnd 6 oand 2% afier 2 veuam,
respectively (28], The relatively high will
ingidence. of the cowpea readment in k-
periment | might be due io the incorpom:
i of the aboveground biomes of cow-
mex, which might have incresaed ihe 8,
solamacearum popalation afier decomposd-
bivm o ihe cowpen reshdues.

When omun followed egpplant with &
penemmily high B solmaocearwn populs-
ton, disense progress was slgmficanly
greaten Since bocrertal wilt o8 monocy-
clie iseiise {335, ssch & reaction was 1 be
pxpecied, Reckaction i disease progiess in
comatn follpwing (pesumably) nonbot

plants sezms related to aurvivil of the

pathagen in the seil (Fig 1) At AVRLC,
nurvival in fillow woil wan alsn poor and
iherefore the diteaic wis wnlregquent. Semith
{26y tescribed  falbew  eomditiomy s a8
“starvation effect” thal reduckd the wili
incldenst of ihases

The wieldd of the crops proT 1o lomsso wai
nod uffecied by the pathogen and therelore
&ll e erops appesr siiishic for culifvation
in fiedds anfesied with B, solanacennwn. Thi
gheenes ol yield declineg of eggplant groan
im indexted wpil in prohably due I rensinnce
im b paltivor used o oar cxperimenia. The
bacterinl wilt incidence of this cultivar wis
les than LM%, whesess 5 susceptible cultivar
had (A% wiit incidence (1)

The |lsck ol sipnificans differences in
tmmate vield betwosn miested and nomn
fewied plobs following rce, cowpea, or
fallow slwswed the vohie of theye crops in
ratation {0 comitre] bacterial will, With egg-
plani us 3 previous crop, & ycld reduction
of the subsequeni tomatn g e fikely
even Thisigh other fectors such ps reshs-
tance of the cultivar snd envimomertal
crnsirings, &g, tempersture (A7) can af-
fect bacterial wili of the tomain crop

Imgated rice priog 1o lomeo mos ol
usiently commlles] becieral with aml res
subied i a wignificanly  higher lomatoe
wiedid than when wamas followed eggpinm,
Fioirded rice cublore con mlse help to co.
trol root kool pemaesdes (29, which in-
crease incidence. of hacieniol wilt (15}

1372 Panl Dissass / Vol B0 No, 12

Scarcity of wiler in some aes pesinels
the extent of Meoded-rive cultivetin, eco-
nomic pesons mny oo eclude some
farmem from including paddy ros oy thids
cop idation. [n tenme of weaght, the vield
of lomule witer eggplund Wb only 44 i
7% of ihe yield after rice; but the ovemge
yield of cggplant was eighl tmed gronter
ihan ihe rice yield. Dependiag un ousrent

production prices, n refation of cggplant
amd tomnte might be more profishle o

e of rice and fometo, Whe larm sies s
limited and sgricubiure {8 the onby (acome
scrarce, o laghly [sbor-intensive crop swch
ai eguptant might be more converdent than
o maove Labor-gaiensive crop such a ice, B
o, mamkgerment methodi ather than crop
retakian 1o concrol Baclerial wilt need con-
sitderntion
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