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TOBAMOVIRUSES
Tobacco mosaic virus, Tomato mosaic virus and Pepper mild mottle virus.

Cac loai vi khudn Tobacco mosaic, Tomato mosaic va Pepper mild mottle.

Integrated Virus Disease Management.
K&t Hop Quan Ly Cac Loai Bénh Do Vi Khudn Géy Ra

Queensland Department of Employment, Economic Development and Innovation (DEEDI). October 2010.

Tobamoviruses - Tobacco mosaic virus (TMV], Tomato mosaic virus (ToMV], Pepper mild mottle virus (PMMV]
- are stable and highly infectious viruses that are very easily spread from plant to plant by CONTACT. These
viruses can survive for long periods in crop debris and on contaminated equipment.

Although these viruses affect field crops, they are more often a problem in green-house crops where plants are
generally grown at a higher density and handled more frequently.

Tobamovirus - vi khu&n Tobacco mosaic (TMV), vi khudn Tomato mosaic (ToMV) va vi khudn Pepper mild mottle (PMMV) la
cac loai vi khuan sdng dai va gy Iy lan rat nhanh, chiing c6 thé lan tran dé dang tlr cy nay sang cay khac qua su TIEP
XUC TRUC TIEP. Nhiing loai vi khudn nay co thé sdng rét Iau trong cac phan ton tai ciia hoa mau sau khi thu hoach xong
va trén cac dung cu cta nha vudn da bi nhiém khuan.

DU céc loai vi khu&n nay hay géy tac hai cho cac loai hoa mau trong ngoai trdi, chiing thudng l1a van dé cho hoa mau trong
trong nha ki€ng, noi ma cdy moc ram va dugc vun xdi thudng xuyén han.

Host plants and symptoms

TMV infects a wide range of hosts, including crop plants, weeds and ornamentals. ToMV also infects a wide
range of host plants, but is most frequently found in TOMATO and CAPSICUM. PMMV is largely restricted to
CAPSICUMS including chilli types.

The symptoms caused by TMV and ToMV can vary considerably with the strain of virus, time of infection, variety,
temperature, light intensity and other growing conditions. Foliar symptoms include mosaic, mottling, leaf
distortion and sometimes leaf death and defoliation. Plants infected as seedlings are usually stunted and pale.

The leaf symptoms of PMMV are generally a mild mosaic or mottle.

Fruit from plants infected by tobamovirus may be undersized with a rough surface, and are often deformed,
mottled or blotched. Most affected fruit is either unsaleable or reduced in quality.

Cay mang mam bénh va cac triéu chirng nhiém bénh

TMV gy bénh cho nhiéu loai cdy chi, bao gdm hoa mau, co dai va cay kiéng. ToMV ciing gay bénh cho nhiéu loai ciy ch,
nhung hau hét ching thudng dugc tim thdy 6 ca TOMATO va 6t CAPSICUM. PMMV thuGng chi tim thdy & 6t CAPSICUM va
cac loai 6t cay khac.

Tuy theo chiing loai ctia vi khuan, thdi gian bi nhiém bénh, giéng cay, cudng dd ctia 4nh sang va cac diéu kién trong trot
khac, cac triéu chiing do vi khudn TMV va ToMV cd thé khac nhau rat nhiéu. Céc dau hiéu trén 14 bao gém mau sic khac
nhau, bi d6m, hinh dang bi bién ddi, thinh thoang 14 bi chét hay rung nhiéu. Cay bi nhiém bénh tir khi con nhé thudng phéat
trién chadm va mau s&c nhgt nhat. D4u hiéu trén 14 clia cdy bi nhiém PMMV 13 thung mau sic hdi thay déi hodc bi dom.

Trai clia cdy bi nhiém vi khuan tobamovirus cd thé bi nhd hon binh thuding, da san sui va thudng bi bién dang, bi d6m hodc
6 ti v&t. Hau hét nhitng tréi bi anh hudng khdng ban dugc hodc phdm chat bi giam di.
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Figure 1: Fruit with symptoms of tobamovirus. Figure 2: Capsicum plant leaves showing symptoms of tobamovirus.
Source: D. Persley & C. Gambly (DEEDI 2010). Source: D. Persley & C. Gambly (DEEDI 2010).
Key Points

* Tobacco, Tomato and Pepper mild mottle viruses (Tobamoviruses) are highly infectious and are easily
spread by contact (leaves touching and people handling plants).

* Crops most susceptible are CAPSICUM, TOMATO AND EGGPLANT.
* The viruses can be carried on seed.
* The viruses survive in crop debris including roots in soil and on contaminated equipment and clothing.
* Healthy seedlings and strict hygiene form the basis of effective management.
Nhirng diém then chét

« CAc loai vi khuan Tobacco, Tomato va Pepper mild mottle 1ay lan rat nhanh va truyén di rat d& dang qua su tiép xtc
truc ti€p (1& dung cham vdi nhau va ngudi vun xdi cay).

« Céc loai hoa mau bi anh hudng nhiéu nhat 1a OT CAPSICUM, CA TOMATO va CA TiM.
« HOt ctia cay nhiém bénh c6 thé mang theo vi khuan.

* Vi khudn c6 thé sdng trén cac phan con lai ciia hoa mau sau khi thu hoach xong, ké ca phan ré cay con ndm chim
trong dat, trén quan 4o va cac loai dung cu ctia nha vudn da nhiem khuan trudc do.

¢ Hinh thitc quan ly bénh tat can ban la phai gilr gin vé sinh that chat ché va trong cady con khdée manh.

Survival and spread
Unlike most plant viruses, tobamoviruses are NOT transmitted by insects.

Tobamoviruses are very stable in the environment and can survive on implements, trellis wires, stakes,
containers and contaminated clothing for many months in the absence of any plant material.

The viruses can also survive in crop (leaves, stems) and root debris on the soil surface for at least several
months and can infect a new crop planted into a contaminated site.

Tobamoviruses are also carried on seed, leading to the infection of germinating seedlings.

Tobamoviruses are very easily spread by contact; this includes touching infected and healthy plants during
operations such as transplanting, pruning, tying, cultivation, spraying and harvesting.

Su sinh ton va phat trién
Khdng giéng nhu cac loai vi khudn gdy bénh cho cay khac, tobamovirus KHONG bi lan truyén bdi cac loai con tring.

Vi khudn tobamovirus s6ng rét dai ngoai méi trudng, chiing cé thé ton tai nhiéu thang trong cac dung cu lam vudn, dy leo,
coc c&m, thiing chita d6 dac va quan 4o bi nhiém khuan, ngay ca khi khéng cé cc cdy bénh & chung quanh.

Vi khuén c6 thé séng trong hoa mau (1, than cay) va phan sét lai cla ré cy trén mét dat trong nhiéu thang va gay bénh
cho vu mdi tréng & viing dat da bi nhiém khuan.

Hot giéng cling c6 thé chifa vi khudn tobamovirus gdy nhiém khuan cho cdy con vira ndy mam.

Vi khuén tobamovirus lan truyén rat dé dang qua viéc tiép xuc truc tiép, ké ca viéc dung cham cac cdy bénh véi cdy lanh
manh trong khi xudng gidng, tia 13, cdt day, canh tac, xit thudc va thu hoach.
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Management

Healthy seedlings and strict hygiene are the basis for effective management:

Phuong cach chong bénh

Xudng gidng cay lanh manh va gilf gin vé& sinh chét ché& 1a bién phap c&n ban d& chdng bénh mdt cach hiéu qua:

* Use healthy seed or treat in tri sodium phosphate (TSP) -soak seeds in 15% TSP for 20 minutes or for 2.5
hours in 10% TSP, changing the solution after 30 minutes. Stir seeds during treatment and rinse seeds
thoroughly in water after treatment to remove residues of TSP and then spread seeds out to dry. These
treatments should not affect germination. Store seeds in a clean container not previously used for seed
storage. Do not reuse the TSP solutions.

* Dung hét gidng lanh manh hodc dung dung dich trisodium phosphate (TSP) - ngédm hét giéng trong dung dich 15%TSP
trong 20 phdt hodc 10%TSP trong 2 ti€ng ruGi, thay dung dich m&i moi 30 phut. Khudy déu hét giéng trong sudt thai
gian ngam va sau d6, xa lai bang nudéc lanh dé loai bo cdn du TSP va trai hét giéng ra phai cho khé déu. Cach lam
nay khéng anh hudng dén viéc ndy mam clia hot. Ton trir hot gidng trong cac thing chira sach, khdng dung dé chira
hat gidng trudc dé. Khdng dugc dung lai cac dung dich TSP da xai qua roi.

Locate seedling production areas well away from cropping areas.
 Sap xé&p vi tri san xudt cdy con xa noi dang trong tia.

Use new potting mix and new or thoroughly cleaned containers to raise seedlings.

« DUng hén hgp uong cdy mdi va cac thiing chira mdi hodc da dugc rifa sach sé& hoan toan dé uong cay con.

* Make sure greenhouses are within a clean zone on the property and control movements of people, plants,
vehicles and materials into the greenhouse areas.

* Phai bao ddm nha kiéng ndm trong khu vuc khdng bi nhiém khuén trong 16 dat clia minh va kiém soat su di chuyén
cla ngudi, cay coi, xe cd va nguyén vat liéu ra vao khu vuc nha kiéng.

Treat each greenhouse as a separate unit and keep protective clothing, tools, gloves, bins etc in each
greenhouse and do not move them between units.

« Phai coi mdi nha kiéng nhu 1& mét dan vi riéng biét va gitr cac quan 4o bdo hd lao dong, dung cu nha vudn, géng tay,
thung rac, v.v... riéng trong dé va khong dugc ddi ching tir nha nay sang nha khac.

* Rotate susceptible crops in a two year rotation and keep areas free of weeds, which can host the viruses.
Capsicums, tomato and eggplant are among the crops susceptible to these viruses.

« Mbi hai ndm, luan canh cac loai hoa mau dé bi nhiém khuan va gilt khu vuc trong tia khong 6 cac loai co dai cb thé
mang chita mam bénh. Ot capsicum, ca tomato va ca tim 1a nhitng thir hoa mau dé bi nhiém céc loai vi khuén noi
trén.

* Wash hands and small tools in milk (non fat dry milk powder at 20% weight/volume). Milk is a cheap, safe
and non-corrosive material for inactivating tobamoviruses.

e Rlra tay va cac loai dung cu lam vudn nhé bang sita (slra bét da Idy chat béo, 20% trong lugng/thé tich). Sira la vat
liéu ré tién, an toan va khdng 8n mon kim loai, dung dé khir hoat tinh ctia vi khuan tobamovirus.

* Dip hands in milk every 5 minutes when handling plants or use disposable gloves and discard into a rubbish
bin after use.

« C* mdi 5 phit, nhiing tay vao sita khi phai cdm ndm cdy co hoéc dung géng tay va vit bd sau mdi [an dung.
* Disinfect stakes, implements, picking bins etc. with sodium hypochlorite (household bleach). Use a 1 in

10 dilution of bleach for 10 minutes and do not rinse (unless the material will corrode with bleach). Metal
equipment will corrode. Make sure that solutions are fresh.

* Khr tring cac coc cdm, dung cu nha vudn, thiing héi trdi, v.v... bang dung dich sodium hypochloride (thudc té’y{ gia
dung). Ngam trong dung dich tay pha lodng 10% trong 10 phut, khéng xa nudc (trur khi cac thir d6 bi thube tay dn
mon). Cac dung cu bang kim loai s€ bi an mon. Luc nao cling phai st dung dung dich méi.

* Wash clothing that has come in contact with diseased plants in hot water and strong detergent.
 Nhiing quan 4o ti€p xuc véGi cay bénh phai gidt bdng nudc ndng vdi xa bong gidt loai manh.

* Remove infected plants, taking care not to touch other plants when removing them.

» Nhd bd cac cdy bénh, can than trdnh dung cham véi cac ciy khac khi nhé.
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Resistant plant varieties are available. You will need to consider adaptability, potential yield, resistance to
other important diseases and fruit type when selecting varieties.

* C6 nhiing gibng cdy chbng bénh ngoai thi trudng. Khi chon giéng, cac ban can phai d&€ y dén cac dic tinh nhu su
thich nghi védi dat dai, ndng suat, stfic dé khang cac bénh quan trong khac va loai trai.

* Applying insecticides DOES NOT control these viruses.
« DUng cac loai thudc diét con tring KHONG chéng loai vi khudn nay dudc.

If you discover infected plants, restrict access to the area and remove [if possible]; otherwise always work in
the affected area last and decontaminate yourself and equipment before working elsewhere.

» Néu ban phat hién ra cdy bénh, phai han ché di lai khu vuc d6 va nhd bd ching di (néu cé thé dugc), bang khéng,
lu6n ludn lam viéc & khu vuc dé sau cung va khir trung ban than va dung cu ctiia minh trudc khi sang lam viéc & khu
vuc khac.

More information

For more information, contact the Department of Employment, Economic Development and Innovation (DEEDI)
on 13 25 23 or visit www.deedi.gld.au

Refer to Diseases of vegetable crops in Australia (Eds Persley, Cooke & House 2010), available from CSIRO
Publishing at www.publish.csiro.au

This technical reference note has been produced by Denis Persley and Cherie Gambley (DEEDI) as part of
Horticulture Australia Limited project VGO 7128-Integrated management of virus diseases in vegetables.

Cac chi tiét khac
Mudn biét thém chi tiét, xin lién lac véi co quan Department of Employment, Economic Development and Innovation
(DEEDI) & s6 dién thoai 13 25 23 hodc vao trang thong tin trén mang www.deedi.qgld.au

Xin tham khao thém tai liéu Diseases of vegetable crops in Australia (Eds Persley, Cooke & House 2010), cd & CSIRO
Publishing tai dia chi trén mang www.publish.csiro.au

Tai liéu k¥ thudt dung dé tham khao nay dugc soan bdi Denis Persley va Cherie Gambley (DEEDI) nhu' Ia mét phan clia céng
trinh nghién clru VGO 7128 - K&t hgp quan ly céc loai bénh do vi khu&n géy ra & rau cai clia Céng ty Horticulture Australia

Limited.
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