ti91 proceedings.pdf

15 of 183

http://www.imok.ufl.edu/docs/pdf/vegetable_hort/proceedings/ti91 proce...

12

ALTERNATE HOSTS OF THE FLORIDA TOMATO GEMINIVIRUS

R. J. McGovern J. E. Polston E. Hiebert

P. A. Stansly D. J. Schuster Plant Pathology Dept.
Southwest Florida Research Gulf Coast Research University of Florida
and Education Center and Education Center Gainesville, FL 32511
Immokalee, FL 33934 Bradenton, Fl. 34203

Introduction

Since its first appearance in the fall of 1989, a new disease of tomato caused by the
Florida tomato geminivirus (FTGV) has become an important limiting factor for tomato
production in the southern half of the state. Common symptoms of FTGV in tomato
includes mosaic, stunting, distortion of shoots and leaves and reduced yields. The virus
is vectored (spread) by Bemisia tabaci, the sweetpotato whitefly (SPWF) (3).

Alternate hosts including both weeds and cultivated plants often play key roles in the
epidemiology of plant viruses by providing reservoirs for the virus itself and/or its
vectors. A number of important weed hosts have been identified for aphid-vectored
viruses in Florida (1). Our goal is to gain fundamental knowledge concerning the host
range of FTGV so that effective management strategies may be developed.

Methods

Field Surveys - Samples of symptomatic and nonsymptomatic weeds were
collected, for the most part, from within and around tomato fields in southwest
Florida exhibiting a high incidence of geminivirus. Weed surveys were conducted
both during and after the spring, 1991 cropping season. Over 590 samples
representing 39 species in 14 families (Caprifoliaceae, Commelinaceae, Compositae,
Convolvulaceae, Cruciferae, Cucurbitaceae, Euphorbiaceae, Leguminosae,
Malvaceae, Myrtaceae, Onagraceae, Rubiaceae, Solanaceae, Urticaceae) were tested
for the presence of FTGV. Virus detection was accomplished by means of nucleic
acid hybridization assays (dot-blots) which utilized nucleic acid probes
complementary to FTGV. Two probes were used; one (A-probe) is general in scope
and detects SPWF-transmitted geminiviruses, while the other (B-probe) is highly
specific for FTGV. Sweetpotato whiteflies collected from certain weeds in the field
were also assayed in the same manner.

Transmission Studies - Virus inoculum was originally obtained from cuttings of an
infected, field-grown tomato plant (Lycopersicum esculentum (L). Karst. ex Farw.
‘Sunny’) which exhibited typical FTGV symptoms. Two different methods were
utilized for virus acquisition by SPWF. In one method infected tomato plants were
used to rear colonies of viruliferous SPWF while nonviruliferous colonies of SPWF
were maintained on tomatoes free of FTGV. Alternatively, SPWF from an
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nonviruliferous colony were allowed an acquisition time of 48-72 hours on FTGV-
infected tomatoes before being transferred to test plants.

Three controls were used for each experiment: (1) test plant species exposed to
nonviruliferous SPWF, (2) tomatoes exposed to nonviruliferous SPWF, and (3)
tomatoes exposed to viruliferous SPWF. The fourth treatment consisted of the
weeds and cultivated plants exposed to viruliferous SPWF. Each treatment
consisted of 4-12 seedlings which were maintained in screened cages in transfer
rooms under fluorescent lights at 23-25C/73-77C or in a greenhouse at 21-37C/70-
100F. Approximately 250 SPWF (™~ 20 SPWF/plant) were introduced into the cages
and allowed to feed for 48-72 before being killed with insecticide. In a number of
cases transmission to ‘Sunny’ tomatoes from certain field collected weeds exhibiting
geminivirus-like symptoms was also attempted via SPWF and mechanical means.
Approximately 250 SPWF were introduced into cages containing symptomatic weed
plants and allowed to feed for 24 hours. Eight tomato plants were then placed in the
cages. Whiteflies were augmented on a weekly basis for 3-4 weeks.

Attempts to mechanically transmit virus to tomato from symptomatic weeds used
pulverized tissue (1:10, W/V) in a buffer containing 0.1 M KH,PO, containing 0.2%
mercaptoethanol at a Ph of 7.4, Virus inoculum was rubbed on the leaves of test
plants coated with carborundum (320 grit) using cotton tip applicators. Positive
controls were inoculated with either macerates from FTGV-infected tomatoes and
negative controls received buffer alone. Mechanically inoculated plants were
maintained as above.

Over 240 plants representing 23 species in 8 families (Compositae, Cruciferae,
Cucurbitaceae, Euphorbiaceae, Leguminosae, Malvaceae, Onagraceae, Solanaceae)
were inoculated via SPWF or mechanical means. All experimental plants were
monitored for virus symptom expression for 3-4 weeks. In the case of the
mechanical transmission attempts test plants were cut back and symptom
expression was monitored for an additional 3-4 weeks. Detection of FTGV in test
plants also utilized dot-blot assays. Individual SPWF from positive and negative
colonies were probed for FTGV in the same manner.

Results and Discussion

Whitefly transmission of FTGV from tomato to tomato (positive controls), based on
expression of typical symptoms and dot-blot assays averaged above 75%. Mechanical
transmission from tomato to tomato ranged from 25-30%. Three of 8 SPWF from the
FTGV-infected colony gave a strong positive reaction, 5 gave a weak positive and all
of the whiteflies from the FTGV-free colony tested negative by means of dot-blots.
None of the test plants exposed to SPWF from the FTGV-free colony developed
Symptoms or tested positive for FTGV.

Three symptomatic field-collected weed species, Sida acuta Burm. f. (Teaweed), Sida
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hombifolia (Indian Hemp) and Macroptilium lathyroides (Benth.) Urban (Phasibean) and
one symptomatic cultivated species, Euphorbia millii Desmoul. (Crown of Thorns) tested
positive only with the A-probe indicating infection with a geminivirus distinct from FTGV.
Five nonsymptomatic weed species, Ludwigia erecta (L.) Hara., L. decurrens Walt.,
(Water primrose) Chamaesyce hypericifolia (L.) (Spurge), C. hirta (L.) Millsp. (Hairy
Spurge) and Sesbania sp. (Sesban) tested positive with both A and B probes indicating
probable infection with FTGV. It is interesting to note that individual SPWF collected
from weeds (Ludwigia bonariensis, M. lathyroides) during the summer fallow season
in a field near Immokalee also tested positive in dot blot assays with both probes. The
results of field surveys are listed in Table 1.

Thus far transmission attempts from FTGV-infected tomatoes to two species of Ludwigia
(L. bonariensis and L. octovalvis) and to a great number of other weeds and cultivated
plants have been unsuccessful (Table 2). We have likewise failed to transmit virus from
symptomatic Sida spp. and M. lathyroides to tomato either mechanically or via SPWF
providing confirmaticn of their distinctness from FTGV. On the other hand FTGV was
transmitted via whitefly to the weed Solanum viarum Dun. (Tropical Soda Apple) and
to Physalis ixocarpa (tomatillo) and Phaseolus vulgaris L. (bean Top Crop’).
Transmission was based on symptom expression (stunting, mosaic and leaf curl in
Tropical Soda Apple and tomatilio and very mild mosaic in bean) and positive dot-blot
assays with both A and B probes. Back-transmission experiments using SPWF to infect
tomato are currently underway. Mechanical transmission of FTGV to two species of
tobacco, Nicotiana edwardsonii and N. benthamiana was previously demonstrated (D.
Purcifull, personnel communication).

Unlike those geminiviruses spread by leafhoppers, it is not unusual for whitefly-
vectored geminiviruses to have very narrow host ranges (2). At present the role played,
if any, by S. viarum and P. vulgaris in FTGV epidemiology is not known. Thus far no
samples of S. viarum from the field have tested postive. However, S. viarum is an
extremely thorny and noxious weed in its own right and is rapidly becoming a problem
in southwest Florida. While of great interest, the results with field-collected weeds and
whiteflies are preliminary. The potential of certain weeds to serve as reservoirs for
FTGV must be confirmed through further surveys involving large numbers of samples
and transmission experiments consisting of whitefly transmission to and from tomato.

References

1. Adlerz, W.C. 1981. Weed Hosts of Aphid-borne Viruses of Vegetable Crops in
Florida. Pages 467-478 In J. M. Thresh Ed. Pests,Pathogens and Vegetation.
Pittman Publishing Inc., Marshfield, Massachusetts.

2. Bock, K.R. 1982. Gemini Diseases of Tropical Crops. Plant Disease. 66:266-270.
3. Kring, J.B., Schuster, D.J., Price, J.F. and Simone, G.W. 1990. Sweetpotato Whitefly

Transmission Studies of Florida Tomato Disorders. Florida Experiment Station
Journal Series No. A-00073. 5 pp.

17 of 183 4/5/2013 9:31 AM



s

o

s

1_

o

>

ISk

S

(5]

S

o

=

]

S

< ele ot

D

=

- ML v

5

>

el

7 0 v

S 0 b

S

o

]

5

X

g 0 v }

w. 0 }

3

=

= [Ya ]

= 7 0 2
0 g
0 L
0 ve
0 €2
0 L
0 v

(AVSSY 10718-100) a3 TdWVS #

JAILISOd #

ti91 proceedings.pdf

jea Janis

uoIlolsIq ‘olesop

2IESOW

HNo jeay

O1eSOW -/+
Bununis ‘uoio
-1s1q ‘olesop -/+

Buineu mojeA

SWOLAIWAS SNHIA

abindg

abindg Aiey

a|ddy wesjeg pim
uyoonz

Gl |

abeqge)n

Aojo Buiwiopyy

9)ISIyL MOS UOWIWOD
eidijo3
sajpaap ysiueds

paambey uowwo)

uomiapids

apjonsAauop aseueder

IWVN NOWWOD

dsi|iiy
(1) eljoporadAy o
‘ds|i
(1) eury sohsasewey)
Av30vigdoHdN3

-] ginpuad B2IpIOWIOKN
- odad eyqunon)
3v30v.1gdnono

1 epnyauolj
‘“IBA BB8OBIS|O 'H
1 eieyded “ieA
BOORJS[O BIISSEIG
JvH3IHIONHD

‘ds pawad)
IVIOVINATOANOD

"] sneoesajo snyauos
7 .Bgje eidijo3
'ds suapig
" eijopis
-llWelie eIsQIqQuuy
3IVLISOdWOD

‘ds euljawiwo)
IVIOVYNIMIWWOO

eaivodel piaoiuo7
AVAIVINO4IHdYO

INV1d

ASAHNS d131d SNHIAININZD OLVINOL "I 3718VL

4/5/2013 9:31 AM

18 of 183



http://www.imok.ufl.edu/docs/pdf/vegetable_hort/proceedings/ti91 proce...

ti91 proceedings.pdf

16

0/2}

0/}
0/€
o/oe
c/e

0/0}

oooo

0/8

(AVSSY 1018-100)
IAILISOd #

ve

62

A3TdNWVS #

uoIolsIp fean

JIESOW

aiesow Wbug

olesow Jybug

2IBSOW

Bunisu-mojo A
‘uoioIsIqg ‘olesopy

SIWOLdWAS SNHIA

| asowud Jalep
ojuAp Xem wiayinos

SnasiqiH
paamiesse)
dwaH ueipu|

paames|

paamea| ‘peamuioolg

ueqsas
ueaqiseyd
oBipu) Anepn
ead HIIN

801 s,.ebbag

siieg 1qqey

BIHASUIOd PIIM
‘jea pajuled

SuIoyj Jo umaln

FNYN NOWWOD

‘eleH (I8ydIN)
sisuaieuoq eibimpn

3V3OVHOVNO

1 BJBJ180 BOUAW
3VIOVIHANW

1 SISUBLIS-BSOJ SNOSIQIH
] BIEQO] BUBIM
"1 eyojiquioyl g
*} 'ulng einoe g
‘dds epis
AV3IOVATIVIN

‘ds eiveqsas
‘Qin (‘Yweg) sepios
-Ayie) wnyndoidepy
‘AeH
eins4y viajobipuy
‘ds enoees
‘ds wnipowsaqg
‘ds eueeI0iD
"1 BljoJ
-IpuUNjo. BLIBJRIOID)
3VSONIWNDIT

D ® D (unp)
eioydoy)eA2 Biqioydn3
‘Inowsaq ‘dsijiw
() mynw eiqioydng
('u02) 3IY30VIBHOHdNI

INVid

('uod) | F18VL

4/5/2013 9:31 AM

19 of 183



http://www.imok.ufl.edu/docs/pdf/vegetable_hort/proceedings/ti91 proce...

ti91 proceedings.pdf

17

Auo aqosd-y yum ansod

saqo.id g pue v Yiog Yim 8AisOd

94

2ie

(AvSsy 10718-100)
3AILISOd

0 -

gle

0
S/s

(AvSSv 1018-100)
dAILISOd #

a31dNvsS #

8S
2
€l

a31dINVS #

aiesopy wybug

SIWOLdWAS SNHIA

2JlESON

UoIMOISI ‘QIBSOW -/+
sIS0I0lUD

21BSO ‘SIS0I0|YD

Buueso-ulBp

SIWOLdWAS SNHIA

‘qin (ywaeg)

seploiAye; wniydosoep

‘ds eibimpn

INV1d 1SOH

a|uap asjed

apeyswybiN
a|ddy epos |eaidos
Auieyp punoi
Alayo punoig)
Jea malepn
Jaddad 1188

paamuoung
80 Jood

JWVN NOWWOD

(Ayouym cieiod 10amg)

19BQE] BISIWed

1J3SNI

‘boep
BaLPIAD BUBWYB0L
3vOVOLLEN

‘ds wnuejos
WwniejA WNUees

‘ds sijesAyd

‘WNN Eifo}
-isnbue syesAyd

1 wnnuue wnaisde)

IVIOVNYIOS

1 euenibin g
‘WEM SaJa} BIPOIC
Jv3ovidNd

‘WM SU8LN33P ]
uaAey
(‘baer) sineaojoo 7
"eleH (7)) BiosI8 7
('u0d) Y3OVHOVYNO

INVid

('uod) 1 318VL

4/5/2013 9:31 AM

20 of 183



http://www.imok.ufl.edu/docs/pdf/vegetable_hort/proceedings/ti91 proce...

ti91 proceedings.pdf

18

o

‘N
S/S

(AVSSV 1018-100Q)
JAILISOd #

JIESON PIIW

Buueajo-udA

SWOLdWAS

gl

cl
St

vl

cl

w w©

a3L1VINJONI "ON

pasmea |
uoNo)

AapeQ aiuuy, B0

ueag BWI
8)e1 ang,
doio doj, ueag

ueaqiseyd

abindg s a|ppi4

Jaquinang Buidaai)

abeqgen

Jeag Appal, Jamoyung

lamolyes
sa|paap usiuedg

FNVYN NOWWOD

a0y 3|qe], ysenbg uiooy

'} wung einoe epis
< wmnsay wnidAssog)
youaonw (1)
SMuUaiNasa snysowaqy
FvIOVATVA

'0a (1) ewunw eisosudyy
Apejoe SiSuaLLll SNj08seYd

“1 suebjna snjosseyd
‘qin (Yueg) sapjos
-Ayye) wmjndoioepy
AVYSONINNDTT

‘9D g M (UNW)
eioydoyieAd BlYasuIod

3v30VIBHOHdN3

<1 Binpuad eLyIoBW
= odad ejqunany)
3v30oVL8HNOND
™

1 e1E)IdED “IBA
B8JERI3J0 BIISSEIH
AvHI4I0NHD

] snnuue snylueljaH
)
SNLOJOUN sNWeyren
] ejeuuldiq suaplg
3VLISOdWOD

ANV1d

AT431IHM OLV.1OdL3IMS VIA NOISSIWSNVHL TVINIWIHIAXT - SNHIAINIWZD OLVINOL ' 318Vl

4/5/2013 9:31 AM

21 of 183



http://www.imok.ufl.edu/docs/pdf/vegetable_hort/proceedings/ti91 proce...

ti91 proceedings.pdf

19

saqoid g pue  Yioq Yiim snlisOd,

Hi

Jlesop ‘Bunums

O -

O -

.D -

e/e Hno jea ‘Bunums
0 S1S040IUD

0 -

0 -

0 -

(AvsSSv 1078-100) SWOLdWAS
JAILISOd #

w e ¢

gk
cl

Gl

92

Q31VINJOON! 'ON

a|ddy epog jeaidout

we|dbog
01BjOd
apeysiybiN vowwo)
ojnewo |
Aliay) punoln
Jea moLeN
Jaddad j1eg

asoJwid Ja1ep

JWVN NOWWOD

WINJBIA WNUBIOS
"SQAN WNUSINISS

“sea euabuojaw 'S

- wnsosaqn} S

"1 wnueduswe s

‘j0ig BdIBOOX! o
ANN o)

-nsnbue siesyy

< wnnuue wnaisde)

3IVIIVNVI0S

uaney
(‘boep) siea020 7
eieH (1Yo
s/suaneuoq eibimpn

3V3OVHOVNO

INVid

(‘'vo)) 'z 378vV1

4/5/2013 9:31 AM

22 of 183



