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ABSTRACT

Hartman, G. L, Hoag, W. F,, ‘and Wang, T. C. 1%, I-Eu'rvfr.y of bacterlal wilt on
fresh merket hybrid tomatees in Taiwen. Plant Prod Butl 330072035

Bucieriul wilt of tomato, coased by Provdomones solenrcearom, 8 the most ampar-
it disejse of tomate throoghout the humid (ropics.  Breeding for diseose resistance
hig been the primary means af control and o few moderately resitunt yyhrids ure
vadbible fipgrowes e Talwin, T this sucdey, e incidenes of hoctertal will on by-
trrads avernged 15% in 1| felds ond 269 in 07 felds for Mualien ASVEG Noo 5 ond
Thlchig ASVEC Na, 4, respectively, wherens other hvbrids versed 55% o 16 belda
Within the same Geld, the populution density of P selonieearn wis 34 times higher
in the sofl amsocued with roots of wibed plune thon from nonwilted plams  Bosed
upom vernge price per bilogram of fresh morket jomutocs {Jone o Octodbar), ihe es
timated moneisry bossgs an the surveyed felds s NTS 4000000 ha

(Kev words: crop loss, bacterial popolation)
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poatiant cosh crops in the sommer season in
Tumwnn.,  Timidn production as o fosl fod
spcond crop (eacludes winler ssasonj o aver-
aged 38,000 tors betwesn 1982 and (957!

Baoth fresh marker amd peocesslng iomiloes

Smilth ciresen. hacterial will, angd I conalstently
the mosl Enportont dscsss of omain iosb
tropionl and tropical regions. in Tatwan, Hau
W ceparted that struims of & solinacedman
have i bromd host runge. Al of the sirsins
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tented weire clossified as ruce 1, Blowir 2, 3
and 4" Roe | (solunsceous mesd has
thy broadest hest range. It predominaes
the fowlond tropics, amd was considercd uy
the most dilfcull of the roces 1o control'™

Hacezrnl will o dilficut 1w pononl, wnd
like ather diseises, research on host plant e
djgtince hus been ons of the primany meams
of contral™ 1 jg 1080 and 1990, o
hvtseids (Taichung ASVECG MNo. 4 gnd
Mualien ASVEG Moo 5) deviloped by the
Aslan Vegelble Revearch and Developenent
Confer (AVEDCT) were released e Twwan
The parentil stocks of these hyvbrids fid
been sereened Ty buteriad wilt reslytamee "
und before they were releped as cubtivam,
they were riated moderstely pesistung too bag.
teriul wilt in regional yield trisb™,
problems assocuded with using resistont v
enes nglede ik of conegeney in the level
of reststance.  For oexample; i hos been
phewtt thut resistunt Hoes when grown under
high émperturey or dhallenped with differ-
ent strains may wilt'™ . Agother majar
birrier by breddimg for  hocreul will resi
fance has beed thet lines with smaller frudl
size often hove more resistonce than lamge-
frued types which are preforred for fresh
ket comamption'",  Because of the dif-
ficulties associated with using host plant eesbs.
tawee, other conliol methids like the e of
soil umandments hove been tested ™ by
not fully adopied by growers

Cur oldectives wete [0 survey, the il
denee of bacterm wilt on fresh murket hylrid
tamatoes in growers' fields in the mogor
tfumutir production areas during the summer
sausim In Taiwiin, and o estimate the popu
Latiom Jevels of P sedenacieaeist commaonly
found In production fields

Heowever,

MATERIALS AND METHODS

A queestivnniles s distribuied B i,
b prowers bn Hsioeho, Hoan, aod  Manbos
costinlies In Taiwun with the belp of Mis Fup,
Tao Yuwan DAIS, Tao Yuan County; My
1W'eng Hualein DALS, Lamyang substation,
Yan County; and Mr.  Hong in Toichuey
A8 Pull substition, Numou County, A 1o
il of 27 growers responded 1o the follawing
questioni: date and tomuto verlety phinted:
crop planted previous to tomato; number of
plants snd hectoroge grown, bnd ihe mo
dienee of bactorfal will pnd other disspsies

Along- with the questionnaire o the
gproweaTts, the incldence of bocrerml will was
aessed ol frull-setting stige i lan (17 July
1900), Mumou (2] September and 1819 Ok
tober 19IG) and Taitung Countles (31 July -
I Augost 19901 In Hon Coonty, eight fields
were dssessed by averaging seveml surveyars'
estimations muce while walking befweon oss
and around the fielde  Soll samples were col-
lected lrum the thizmsphere of three or morg
diseased plants {rom live of the elpht ficlds
Er dsontou County, 10 fields were avewed by
counting the sumber of willed and nomwilied
plants- i smiller fields wmd corfmated in larg
er liekds by coumting the peroem incidence an
G- plants ar 45 Jocations in the Dield
Soil mmples were 1aken from the rhizosphese
of theee or more wilted and nonwilied plants
from three fields of Halnpl and Yuchih, and
from nine emries of moatly treeding lines at
Takhung DAIS. Puli substithon.  Twis fhelils
i Kuanshan, Tuitung County, were nisossed
for the meidence of haclesinl will, and sall
wis sumpled and pooled from three or more
wilted plants from each feld.

Soil  samples were  assayed  for P
sfanacoaru using dilution, platng and o
enislifled sefective medjgm ™™ Pupulationg
of B polamdcesmum are’ presented oy oy pet
gram of dry suil
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RESULTS AND DISCUSSION

Hiiedd On the refults from the guestion
paire, the incldence of bacteria]l wit In
Heinchy Couory svecaged 7% (o Taiwhang
ASVED Roo 40 11% for Hualwen ASYVEG No.
5 and 63% for Known You 300 (Tohle 1)
Iy ILin County, Huallen ASVEL: Moo 5 iver-
bged 35 wile, nnd Koown Yoo 283 g 300
averaged G65% wilt. In Nontou County,
Totchung ASVEG Mo, 4 averaged [1% wali
pnd Known You hybrids averaged: 490
Cirowers were' alyo usked 0 indicote whot
aTop Wik growwn previcsmsdy which o most cas
e wish rlee This did ol appear o e any
gffect on the meilence of mcteral will. The
range. of bocteril wilt Incidence I Hsinchu
Counly wiis 11:65% even though rice wia
REOAWI provious B0 tomasto. B lan Coumty,
the incidenge of boctecinl wilt i pwo felds
wias 49 ond #6% following rice:  Although
erop relutinn may be Haportint bnoreducine
the incidence of Inebersil wilt, mnnn.;:nr'u:m
practiees 1o curnil the letpsduction of, bwe-
lom = also very Important especially under
irriguted copditions.

I ogur fizld sorvevw, the incidence of
bucterinl will sveruged 245 for Fualien
ASVEG ko § from six ficlds and 9% for
Kpown: You 301 in Sanhsing wres of lan
County, In Nantde County, the averome incl-
dence ol hocterial wilt was 10% on Tachung
ASVIEG Mo 4 and 30% on oll ather lvbics
[ Tuble ).

O dors whowed thue bacteril will wis
extremely severe, overagmg % over all
fields sirvewed,  Those hebrids thit were not
dpgsrenily Bred for hucterind wibl resistangs:
b mare bagterial will inoall Westions. T g
few chacw, the reslstamt hybrids alao hod -
etoptuble levils of Docteral will.  The res
s for the lack of regstance inosome felds

were Bl indladed in the scope of this sudy,
bt envjrommental Boirs and micrabes jasos
ciated ‘with the rhiropione ond rhizosphere of
thost particular fighls no doube influenced
the host-puthogen nleraction,

Mucterinl papulution i soil ossockited
with wilkted plants averaged 35 = 11" cfo/e
of dry soil from . growers' figlds in Nantoo
Clownty, 20 % 0% in Wan County, wnd 1%
16" I Tatung County. Bacterial population
e 5ol adsacinded with the nine coiries i Pull
averagid 3.9 = 10 cfw/gof drycaoil (5=
190 % 107" from nonwilted plants  and aver-
aged 20 % 10% cfufy of dry sail (17— V4 x
10°) trom wilted plants,  Avernged over nine
lines, 1he hacteral population wis 34 times
gleeller i sl pssawimted with willed thin
moowilied  plan

Bacteshil populations i soil are g
tant i the. dynimics of Uit host parhogen dn.
teraction,  Specific wimies dedling with. popu-
Litlon level of B solinecearmm n the fizld in
relation 1o wiklous Tomate . genobypes. amd
field studies showing how tomato nool exu-
dates miluence the populiion of the bucteri-
om. hre lockimg.  Purthee romigireh 1 deier-
epiie what fochors et papuliién levels in
the gl pod how booterial demsites may .
Thacnce host suscoptibility 1o the pahogan
negded fo lully understand the relotombip
between inoculum  density and  resistine
feusceptibility in the host plent  In this stady,
we nhowed that even symplomless plants
hovie high levels of P solanoccarim  associat
od with their roel systemd, bul thes: |ewh
are sull lower than these mssocited with
wilted phints,

Economic losses coused by actértal wilt
o bt e somewhat diffieuly s deertain
und not commanty reported,  Kelman'™ has
reviowed the litdritore up o 1953 upd has
ciled some eximples whivre lossed have boon
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Table 1 Incidence of bacieriu] wilt, consed by Prosdoriona sokoesarnen, on hybride of fresh
minrket homuitoes in Hsinchi, Han, and Nantou Counties, Taiwan, 1990 Y

Dxiez Araa plamed Plant Bizterial
Hybrid phinted i hi) prapulution wilt( )
Fiimchia
Takhung ASVEG Mo 4 July 18 (1.20 5,0 F
Taichung ASVEG Mo 4 July 39 (I 12000} 4
Takchung ASVEG Moo 4 August | 15 H S 17
Taichung ASVED Mo 4 August 4 i, 1t 00 1t
Tashung ASVEG Moo 4 Auguar 7 ki3 o, (A} 11
Hunlien ASVEG Mo, § Sept, 10 (L35 LS00 11
Kninvin You 501 July 26 L2 S} 65
~ = = -

Hualien ASVEG Mo, 5 Piry 3 if 14 280 1
Hunfien ASVEG Mo 5 Joma 1) (K20 4 Kk} |
Flualien ASVEDG Mo & My 21 .15 3, AU 5
Huallen ASVEG No 8 My 23 21 4,900

Koy Yo 283 Aptil 26 (k11 2400 a7
Enown You 253 April 34 015 EALE e 4
Kndrwis ¥ ou 301 Apni ) 15 3,10 49
Kaown You 301 Apail 14 15 3,200 g
Kowwn You 301 Muy 1 0.12 2400 6
Kooty You 301 April 12 thi2 2,700 H5
Koown You 301 Pay 11 (.10 2,10 o3

Wunto

Tulchumg ASVES M 4 Apeil Lo 16 4m25 E
Taichuig ASVEG No 4 Apri] X (. 0I5 3
Tnichung ASVEDG Noo d iy 4 15 A4, Salk iz
Tobghung ASVEG No. 4 Mpril B k12 370 20
Tulchung ASVEG Wi 4 April 18 U1l 35000 fh
Toichung ASVEG Ko 4 Murch 20 012 3200 2
Konuwn Yiou 212 April 16 003 [ 44 6
Fertrwn Yiou oS8 Wiy 1 k12 a.650 s
Knogwn You (58 Apel 17 (15 600 i

1) Datn’ were collected from questivnaires distributed 1o 10mmi0 growers,
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Table L Incidence of becteral wilt, coused by Pividomanas solaraceanm, on hybeids of fresh
market tomatoes from the Sanhsing aren m Tap and Nantow Coumnties, 1990

Aren plamed Flung Bacterial
Hvbrid {hary populstion wilt (%]
15T
Hualen ASVEG No. 8 {105 -1 EE
Himlen ASVEG Mo, 5 (LG5 = hi}
Mualen ASVEG Mo, S5 e - i1
Huubleny ASVEG No_ 5 LAY = E
Hualien ABVEG Mo, 5 .45 = 15
Huafizn ASVEG N 5 0,005 - 10
Kawwn You 301 - - 41
Maniou
Linkocwn 12 1314 £l
Twehune ASVEG Ko, 4 (L5 1152 {¥
Fmchung ASVEDG No, 4 iLik7 LD i5
Fidchung ASVEDG Mo, 4 i1z W) 5
Flckung ASYELD MNa, 14 Al 16}
Taichung ASVEG Mo 4 .07 00 4l
Takchung ASVEG No. 4 {1,165 1,308 1.}
Known You 65 (L4 4,300 16
Mixed L1y £, LIHD [
Unknoown (45 1,211 5

1} Data not recorded.

wstimuted i genernl terms. When wtilizing
glven mlormation of prices and production,
we broidly eqtimated the mongtury losses doe
o Bacterial will o Tilwan as folkoves  Giren
ern sild Drésh marker Wmatoe [or W aver-
gge Wl WTS 31 kg from June (o Chetoter 1990
“ The production of fresh markel kybrids
i regionnl uplend yield ialy averaged 54
tfha ever four locations and seven [ines'™

Ingidence of bactenal will in our survey wis
29% which could potemially reduce the yleld
1o 38 1fha cavging a0 economie loss of NTS
AVA 0O . 11 the Jouses of 209 e Tefre-
sentive of the enatire produecieon arga (35,00
tons wnmualiy-exciuding winter seuson), then
un estmated anmoil bos of WTE 3100 million
ciinld e possible susceptibie hylirkds e

fesented most of the prodection drea. ilen
lpssen could be much greater.  Although
these estimued Josses are derived by making
hivme  assumptions, the octual losses that oo
cur due 1o hacterial wilt muy be- difficule 1o
presdict without surveying il arens plinted o
tomate.  The Information presented inour
uudy doey, however, [ndicete the econmmic
mmportance of basteriul will on fresh morket
Tybeid tometoes in Toiwun,
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