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1. General introduction 

This risk assessment was prepared by Plant Protection Department (PPD), Ministry of 

Agriculture and Rural Development (MARD) for National Plant Quarantine Service of Republic 

of Korea (KNPQS This document assesses the risks associated with the importation of fresh 

tomato fruits (Lycopersicon esculentum L.) from Republic of Korea into Vietnam were estimated 

and assigned the quantitative terms High, Medium or Low in accordance with the template 

document, 10 TCN 955: 2006 Specialized standard: Phytosannitary - Pest Risk Analysis 

Procedure For Importing Plants and Plant Products. 

 

This risk assessment is one component of a complete pest risk analysis, which described as 

having three stages: Stage 1 (initiation), Stage 2 (risk assessment) and Stage 3 (risk 

management).   

 

The commodity is assessed in this report is fresh tomato fruits (Lycopersicon esculentum L., 

family Solanaceae, order Solanales) imported from Republic of Korea to Vietnam.  

 

In Republic of Korea, tomato plant is cultivated all over the country and throughout the year 

because it is frow in greenhouses. Major tomato production areas include Busan City, Buyeo 

City, Chuncheon City, Dalseong Country, Damyang City, Nonsan City, Gimcheon City, Gimhae 

City, Gwngju City and Iksan City. The optimal temperature for sprouting is 28 - 30°C and 25 - 

27°C for growth. The temperature should be maintained at 27°C during the daytime and at 17°C 

during the night. Soil temperature needs to be maintained at 18 - 22°C. The optimal temperature 

for flowering, fruiting, and coloring is around 20 - 25°C. 

 

Major tomato varieties are Momotaro, Seogwang, Younggwang, Gangryeokmisu, Dae-

hyeongboksu, Koko, Baebae, Evita, Trust, Dombito, Apollo, Recento, Red Giant, Minigold, 

Wawabangul, Tamnara, Wonhong 1, Wonhong 2, Wonhong 3,  Wonhong 4, Wonhong 5 and 

Summerking. 

 

At present, Republic of Korean fresh tomato fruits have been exported to Japan, Guam and 

Saipan. For pest prevention and control of tomato, agricultural chemicals registered with the 

Republic of Korean government are used, provided that they meet the standards for residues of 

chemicals from importing countries. Appropriate time of pest control will be decided through the 

monitoring during the growing season. In addition, integrated pest management system such as 

biological control using natural enemy instead of relying chemical control is in operation. 

 

Harvest and post harvest management 

Fruits setting start 3 - 5 days after fertilization and fruit plumping is almost finished after 30 

days. Fresh tomatoes are harvested 45 – 50 days after fertilization at a low – temperature period, 

or 35 – 40 days after at a high – temperature period after fertilization. Fresh fruits of tomatoes 

can be harvested through the and mainly produced March to July, and October to November. 

Fruits are collected in plastic containers and moved to packing facility (in some case, net or vinyl 

covers are used to cover the boxes load on trucks). Fruits infected by pests and damaged are 

removed from the packing line and destroyed. Carton boxes are generally used for packing with 

5kg, 10kg and 15kg. Sometimes plastic clamshells are used for packing with 1 – 2kg. Criteria of 

grading are weight, size, color, growing period, etc 

 

Fresh tomato fruits are stored at 7 - 10°C and relative humidity for 85 – 90%. No chemical 

treatments are applied to the fresh fruits of tomato after harvest. In general, refer comtainers are 

used to transport paprika to export ports. Sometimes covered trucks and wing trucks with cold 

storage facility are also used. All consignment of tomato are checked and inspected by National 

Plant Protection Organazation (NPPO) of Republic of Korea before export (KNPQS, 2008). 
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Pests 

According to information of Republic of Korean National Plant Quarantine Service (KNPQS), 

there are 94 pests on tomato in Republic of Korea including: 50 insects, 06 nematodes, 28 

funguses, 05 bacteria and 05 virus species. Some of them can seriously damage to tomato plants 

as: potato tuber moth (Phthorimaea operculella), verticillium wilt of tomato (Verticillium albo-

atrum), target leaf spot of tomato (Corynespora cassiicola), bacterial soft rot (Erwinia 

carotovora subsp. carotovora) and cucumber mosaic (Cucumber mosaic virus). 

 

2. Risk Assessment 

2.1. Initiating Pest Risk Analysis 

This is first time fresh tomato fruits imported from Republic of Korea into Vietnam. So in the 

past, there is no previous risk assessment report on tomato fruits from Republic of Korea.  

 

Based on Decree No: 02/2007/NĐ-CP decision on 05 January 2007 of The Government of the 

Socialist Republic of Vietnam, Decision No: 48/2007/QĐ-BNN of the Minister of Agriculture 

and Rural Development issued on 29 May 2007 and Decision No: 34/2007/QĐ-BNN of the 

Minister of Agriculture and Rural Development issued on 23 April 2007, before import into 

Vietnam, some plants and plant products which have highly introduction potential of associated 

pests must be analysised for pest risk assessment to prevent introduction of the dangerous pests 

into Vietnam.  

 

2.2. Identify Quarantine Pests Likely to Follow the Pathway 

Table 1 lists the pests associated with Lycopersicon esculentum L. that also occur in Republic of 

Korea and the absence or presence of these pests in Vietnam. The criteria for pests likely to 

follow the pathway include: 

- Being present in the exporting country 

- Being associated with the commodity 

- Being a quarantine pest 

Based on table 1, any pest that meets all above criteria will be selected for further assessment 

(Table 2) 
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Table 1- Pests associated with fresh tomato fruits (Lycopersicon esculentum L.) and present 

in the Republic of Korea 

 
 

 

No 

 

 

Pest 

 

 

Geographic 

Distribution 

 

 

Plant  

Part Affected 

 

Quarantin

e Pest 

(Yes/No) 

 

Follow 

Pathway 

(Yes/No) 

 

 

References 

ARTHROPODS 

Mites 

Tarsonemidae 

1  Tarsonemus bilobatus 

Suski 

Republic 

of Korea 

Leaves Yes No CABI, 2007 

 

Tetranychidae 

2  Tetranychus kanzawai 

Kishida 
(tea red spider mite) 

Republic 

of Korea, 

Vietnam 

Leaves, 

Stems 

No No KNPQS, 2008; 

CABI, 2007; 

Hinomoto, Tran 

Dinh Pha   

(http://www1.m

ontpellier.inra.f

r/CBGP/spmwe

b/notespecies.p

hp?id=1023 ) 

3  Tetranychus urticae 

Koch 
(two-spotted spider mite) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

NIPP, 1999 

Insects 

Coleoptera 

Chrysomelidae 

4  Psylliodes 

angusticollis Baly 
(eggplant flea beetle) 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008; 

Takizawa H., 

2005 

Coccinellidae 

5  Epilachna 

vigintioctomaculata 

Motschulsky 
(large 28-spotted lady 

beetle) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

NIPP, 1976 

6  Epilachna 

vigintioctopunctata 

(Fabricius) 
(hadda beetle) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

NIPP, 1999; 

CABI, 2007 

Curculionidae 

7  Listroderes 

costirostris Schönherr 

Republic 

of Korea 

Leaves, 

Roots 

Yes No CABI, 2007 

http://www1.montpellier.inra.fr/CBGP/spmweb/notespecies.php?id=1023
http://www1.montpellier.inra.fr/CBGP/spmweb/notespecies.php?id=1023
http://www1.montpellier.inra.fr/CBGP/spmweb/notespecies.php?id=1023
http://www1.montpellier.inra.fr/CBGP/spmweb/notespecies.php?id=1023
http://www1.montpellier.inra.fr/CBGP/spmweb/notespecies.php?id=1023
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No 

 

 

Pest 

 

 

Geographic 

Distribution 

 

 

Plant  

Part Affected 

 

Quarantin

e Pest 

(Yes/No) 

 

Follow 

Pathway 

(Yes/No) 

 

 

References 

(vegetable weevil) 

Endomychidae 

8  Ancylopus pictus 

asiaticus Strohecker 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008 

Tenebrionidae 

9  Gonocephalum
1
 Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

NIPP, 1976 

Scarabaeidae 

10  Adoretus sinicus 

Burmeister 
(rose beetle) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

CABI, 2007; 

NIPP, 1976 

11  Phyllophaga
1
 Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007 

Collembola 

Sminthuridae 

12  Bourletiella hortensis 

(Fitch) 
(garden springtail) 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008 

Diptera 

Agromyzidae 

13  Chromatomyia 

horticola Goureau 
(pea leaf miner) 

Republic 

of Korea, 

Vietnam 

Leaves, 

Stems 

No No CABI, 2007;  

Andersen A., 

Tran Thi Thien 

An & Nordhus 

E., 2008    

14  Liriomyza bryoniae 

Kaltenbach 
(melon leaf miner) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

Andersen A., 

Tran Thi Thien 

An & Nordhus 

E., 2008 

15  Liriomyza trifolii 

Burgess in Comstock 
(American serpentine 

leafminer) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

Andersen A., 

Tran Thi Thien 

An & Nordhus 

E., 2008 

Hemiptera 

                                                
1 For organisms identified to only the genus level, not analyzed further 
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No 

 

 

Pest 

 

 

Geographic 

Distribution 

 

 

Plant  

Part Affected 

 

Quarantin

e Pest 

(Yes/No) 

 

Follow 

Pathway 

(Yes/No) 

 

 

References 

Aleyrodidae 

16  Bemisia tabaci (B 

biotype) 
(silver leaf whitefly) 

Republic 

of Korea 

Leaves Yes No CABI, 2007 

17  Trialeurodes 

vaporariorum 

Westwood 
(greenhouse whitefly) 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008; 

CABI, 2007 

Aphididae 

18  Acyrthosiphon 

gossypii Mordvilko 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008; 

CABI, 2007 

19  Acyrthosiphon solani 

Kaltenbach 
(foxglove aphid) 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008 

20  Aphis fabae Scopoli 
(black bean aphid) 

Republic 

of Korea, 

Vietnam 

Growing 

points, 

Leaves 

No No CABI, 2007; 

PQDC, 1999 

21  Aphis citricola van 

der Groots (=A. 

spiraecola) 
(spirae aphid) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

CABI, 2007 

22  Aphis gossypii Glover 
(cotton aphid) 

Republic 

of Korea, 

Vietnam 

Leaves, 

Stems 

No No KNPQS, 2008; 

CABI, 2007; 

NIPP, 1999 

23  Brachycaudus 

helichrysi Kaltenbach 
(Leaves-curling plum 

aphid) 

Republic 

of Korea 

Growing 

points, 

Leaves 

Yes No CABI, 2007 

24  Cavariella salicicola 

(Matsumura) 
(willow two-tailed aphid) 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008 

25  Hyalopterus pruni 

(Geoffroy) 
(mealy plum aphid) 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008 

26  Macrosiphum 

euphorbiae Thomas 
(potato aphid) 

Republic 

of Korea, 

Vietnam 

Leaves Yes No KNPQS, 2008; 

CABI, 2007;  

 

27  Myzus persicae 

 Sulzer  

(green peach aphid) 

Republic 

of Korea, 

Vietnam 

Growing 

points, 

Leaves, 

Stems 

No No KNPQS, 2008; 

CABI, 2007; 

NIPP, 1999 

28  Rhopalosiphum 

maidis (Fitch) 
(green corn aphid) 

Republic 

of Korea, 

Vietnam 

Growing 

points, 

Leaves, 

Stems 

No No CABI, 2007; 

Nguyen Huu 

Dat et al., 1996 

29  Rhopalosiphum padi 

Linnaeus 

Republic 

of Korea, 

Leaves No No KNPQS, 2008; 

CABI, 2007 
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No 
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Geographic 

Distribution 
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e Pest 

(Yes/No) 

 

Follow 

Pathway 

(Yes/No) 

 

 

References 

(grain aphid) Vietnam 

30  Rhopalosiphum 

rufiabdominale 

(Sasaki) (= R. avenae) 
(rice roots aphid) 

Republic 

of Korea 

Stems Yes No CABI, 2007 

Cicadellidae 

31  Empoasca vitis 

(Gothe) 
(smaller green 

Leaveshopper) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

CABI, 2007 

Coreidae 

32  Acanthocoris sordidus 

Thunberg 

Republic 

of Korea 

Leaves, fruits Yes No
2
 KNPQS, 2008; 

CABI, 2007 

Miridae 

33  Lygocoris lucorum 

(Meyer) 
(green Leaves bug) 

Republic 

of Korea 

Leaves, 

Inflorescenc, 

fruits 

Yes No
2
 KNPQS, 2008; 

CABI, 2007 

Diaspididae 

34  Pinnaspis strachani 

(Cooley) 
(lesser snow scale) 

Republic 

of Korea, 

Vietnam 

Leaves, fruits No Yes CABI, 2007; 

NIPP, 1999 

Pentatomidae 

35  Dolycoris baccarum 

L. 
(sole bug) 

Republic 

of Korea 

Leaves, 

Inflorescence

, fruits 

Yes No
2
 KNPQS, 2008; 

CABI, 2007 

36  Nezara antennata 

Scott 
(green stink bug) 

Republic 

of Korea 

Leaves, fruits Yes No
2
 KNPQS, 2008; 

CABI, 2007 

37  Nezara viridula 

(Linnaeus) 
(green stink bug) 

Republic 

of Korea, 

Vietnam 

Leaves, fruits No No
2
 KNPQS, 2008; 

CABI, 2007; 

NIPP, 1999 

Lepidoptera 

Gelechiidae 

38  Phthorimaea 

operculella Zeller 

Republic 

of Korea, 

Vietnam 

Leaves, 

Stems, fruits 

 

Yes
3
 Yes KNPQS, 2008; 

CABI, 2007; 

MARD, 2005 

                                                
2 This pest stings only fruits. On fresh fruits, there are no growing stages. So, the pest is unlikely to follow the pathway of 

imported fresh tomato fruits.  
3 Plant Quarantine Pest of Vietnam, group II (MARD, 2005) 
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Geographic 

Distribution 

 

 

Plant  

Part Affected 

 

Quarantin

e Pest 

(Yes/No) 

 

Follow 

Pathway 

(Yes/No) 

 

 

References 

Hepialidae 

39  Endoclita excrescens 

(Butler) 

Republic 

of Korea 

Stems Yes No KNPQS, 2008; 

CABI, 2007 

Noctuidae 

40  Agrotis ipsilon 

(Hufnagel) 
(black cutworm) 

Republic 

of Korea, 

Vietnam 

Leaves, fruits  No No KNPQS, 2008; 

CABI, 2007; 

NIPP, 1999 

41  Agrotis segetum 

Denis & 

Schiffermüller 
(turnip moth) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

CABI, 2007; 

NIPP, 1999 

42  Eudocima fullonia 

(Clerck) (=Ophideres 

fullonica Linnaeus) 
(fruit-piercing moth) 

Republic 

of Korea, 

Vietnam 

Fruits  No Yes CABI, 2007; 

Đoan Van Vien 

et al., 1991 

43  Eudocima tyrannus 

(Guenée) (=Adris 

tyranus Gunne) 
(akebia Leaves-like moth) 

Republic 

of Korea, 

Vietnam 

Fruits No Yes KNPQS, 2008; 

Đoan Van Vien 

et al., 1991 

44  Hadula trifolii 

(Hufnagel) 
(clover cutworm) 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008; 

CABI, 2007 

45  Helicoverpa armigera 

(Hübner) 
(cotton bollworm) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

NIPP, 1999 

46  Helicoverpa assulta 

(Guenée)  
(cape gooseberry 

budworm) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

NIPP, 1999 

47  Mamestra brassicae 

(Linnaeus) 
(cabbage moth) 

Republic 

of Korea 

Leaves Yes No CABI, 2007 

48  Pyrrhia umbra 

(Hufnagel) 
(rose budworm) 

Republic 

of Korea 

Leaves Yes No CABI, 2007 

49  Spodoptera exigua 

(Hübner)  
(taro caterpillar) 

Republic 

of Korea, 

Vietnam 

Growing 

points, 

Leaves, 

Stems 

No No CABI, 2007; 

NIPP, 1999 

50  Spodoptera litura 

(Fabricius) 
(taro caterpillar) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

NIPP, 1999 

51  Xestia c-nigrum 

(Linnaeus) 
(spotted cutworm) 

Republic 

of Korea, 

Vietnam 

Growing 

points, 

Leaves, 

Stems 

No No CABI, 2007 
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Sphingidae 

52  Dolbina exacta 

Staudinger 

Republic 

of Korea 

Leaves Yes  No KNPQS, 2008 

53  Theretra oldenlandiae 

(Fabricius) 
(Striped-back hawk moth) 

Republic 

of Korea 

Leaves Yes  No KNPQS, 2008 

Pyralidae 

54  Spoladea recurvalis 

(Fabricius) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

NIPP, 1999 

Orthoptera 

Pyrgomorphidae 

55  Atractomorpha lata 

(Motschulsky) 
(differentiate grasshopper) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

NIPP, 1999 

Thysanoptera 

Thripidae 

56  Frankliniella intonsa 

(Trybom) 
(flower thrips) 

Republic 

of Korea, 

Vietnam 

Bud, Leaves, 

Inflorescence 

No No KNPQS, 2008; 

Ha Thanh 

Huong et al., 

2007 

57  Frankliniella 

occidentalis 

(Pergande) 
(western flower thrips) 

Republic 

of Korea, 

Vietnam 

Bud, Leaves, 

Inflorescence 

No No KNPQS, 2008; 

Ha Thanh 

Huong et al., 

2007 

58  Frankliniella 

tenuicornis (Uzel) 
(grassflower thrips) 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008 

59  Microcephalothrips 

abdominalis (D.L. 

Crawford) 
(composite thrips) 

Republic 

of Korea 

Leaves, 

Inflorescence 

Yes No CABI, 2007 

60  Scirtothrips dorsalis 

Hood  
(chilli thrips) 

Republic 

of Korea, 

Vietnam 

Growing 

points, 

Leaves, 

Inflorescence 

No  No CABI, 2007; 

Ha Thanh 

Huong et al., 

2008 

61  Thrips palmi Karny 
(melon thrips) 

Republic 

of Korea, 

Vietnam 

Growing 

points, 

Leaves, 

Inflorescence 

No No CABI, 2007; 

Pham Thi 

Vuong et al. 

1996  

62  Thrips tabaci 

Lindeman 
(potato thrips) 

Republic 

of Korea, 

Growing 

points, 

No No KNPQS, 2008; 

CABI, 2007; 
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Distribution 
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e Pest 
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Follow 

Pathway 

(Yes/No) 

 

 

References 

Vietnam Leaves, 

Inflorescence 

NIPP, 1999 

FUNGI 

Hyphales 

63  Aspergillus niger 

Tiegh. 
(collar rot) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Leaves, seed, 

Roots and 

Stems 

No Yes CABI, 2007, 

NIPP, 1976 

64  Corynespora 

cassiicola (Berk. & 

Curtis) Weir 
(Leaves blight) 

Republic 

of Korea, 

Vietnam 

Leaves, 

Stems and 

fruits 

No Yes CABI, 2007; 

KNPQS, 2008; 

NIPP, 1976 

Dematiaceae 

65  Alternaria alternata 

(Keissl) 
(alternaria Leaves spot) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Leaves and 

Stems 

No Yes CABI, 2007; 

Nguyen Kim 

Van, 2005 

66  Alternaria brassicae 

(Berk.) Sacc. 
(Altenaria blight) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Leaves, seed 

and Stems 

No Yes CABI, 2007; 

NIPP, 1976, 

1999 

67  Alternaria 

brassicicola 

(Schwein.) Wiltshire 
(dark Leaves spot of 

cabbage) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Leaves, seed 

and Stems 

No Yes CABI, 2007; 

NIPP, 1999 

68  Alternaria dauci (J.G. 

Kühn) J.W. Groves & 

Skolko 
(Leaves blight of carot) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Leaves, seed, 

Roots and 

Stems 

No Yes CABI, 2007; 

NIPP, 1976 

69  Alternaria 

tomatophila E.G. 

Simmons 
(Early blight) 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008 

70  Stemsphylium 

lycopersici (Enyoji) 

Yamam. 
(Leaves spot) 

Republic 

of Korea 

Leaves Yes No CABI, 2007; 

KNPQS, 2008 

71  Stemsphylium solani 

Weber 
(grey Leaves spot) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

KNPQS, 2008; 

NIPP, 1999 

72  Stemsphylium 

vesicarium (Wallr.) 

E.G. Simmons 

Republic 

of Korea 

Fruits, 

Leaves and 

Stems 

Yes Yes CABI, 2007 

Moniliaceae 
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References 

73  Verticillium albo-

atrum Reinke & 

Berthold 
(verticillium wilt) 

Republic 

of Korea 

Leaves, 

Stems, 

Roots, seed, 

fruits 

Yes
4
  Yes KNPQS, 2008; 

CABI, 2007 

74  Verticillium dahliae 

Kleb. 
(verticillium wilt) 

Republic 

of Korea, 

Vietnam 

Leaves and 

Stems 

No No CABI, 2007; 

KNPQS, 2008; 

Nguyen Thi Ly 

et al., 1995 

Ceratobasidiales 

Ceratobasidiaceae 

75  Thanatephorus 

cucumeris (Frank) 

Donk 

Republic 

of Korea, 

Vietnam 

Fruits, 

Inflorescence

, Leaves, 

Roots, Stems 

and seed 

No Yes CABI, 2007; 

NIPP, 1999 

Diaporthales 

Valsaceae 

76  Diaporthe 

phaseolorum var. 

sojae (Lehman) 

Wehm. 
(pod blight) 

Republic 

of Korea 

Fruits, 

Leaves, seed, 

Roots and 

Stems 

Yes Yes CABI, 2007 
 

Erysiphales 

Erysiphaceae 

77  Erysiphe 

cichoracearum (DC.) 

V.P. Heluta 
(powdery mildew) 

Republic 

of Korea, 

Vietnam 

Leaves No No KNPQS, 2008; 

Ngo Thi Xuyen 

et al., 2003 

78  Golovinomyces 

orontii (Castagne) 

V.P. Heluta 
(powdery mildew) 

Republic 

of Korea 

Leaves, 

Stems and 

Growing 

points 

Yes No CABI, 2007 

79  Leveillula taurica 

(Lév.) G. Arnaud 
(powdery mildew) 

Republic 

of Korea, 

Vietnam 

Leaves, 

Stems and 

Growing 

points 

No No CABI, 2007; 

KNPQS, 2008, 

Đang Vu Thi 

Thanh, 2008 

Eurotiales 

- 

80  Penicillium expansum 

Link 

Republic 

of Korea, 

Fruits No Yes CABI, 2007; 

http://hau1.info/

                                                
4 Plant Quarantine Pest of Vietnam, group I (MARD, 2005) 

http://hau1.info/forum/showthread.php?p=8972
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(soft rot) Vietnam forum/showthre

ad.php?p=8972 

81  Penicillium italicum 

Stoll 
(blue mould) 

Republic 

of Korea, 

Vietnam 

Fruits No Yes CABI, 2007; 

NIPP, 1976 

Helotiales 

Sclerotiniaceae 

82  Botryotinia fuckeliana 

(de Bary) Whetzel 
(grey mould-rot) 

Republic 

of Korea, 

Vietnam 

Leaves and 

Stems 

No No CABI, 2007; 

NIPP, 1976 

83  Sclerotinia 

sclerotiorum (Lib.) de 

Bary 
(Sclerotinia rot) 

Republic 

of Korea, 

Vietnam 

Leaves, 

Stems, Roots 

and fruits 

No Yes CABI, 2007; 

KNPQS, 2008, 

NIPP, 1976 

84  Monilinia fructigena 

Honey 
(brown rot) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Growing 

points, 

Leaves and 

Stems 

Yes Yes CABI, 2007; 

Alison Mackie, 

2000; Đang Vu 

Thi Thanh, 

2008 

Hypocreales 

- 

85  Fusarium oxysporum 

f.sp. lycopersici 

(Sacc.) Snyder & 

Hansen 
(Fusarium wilt of tomato) 

Republic 

of Korea, 

Vietnam 

Leaves and 

Stems 

No No CABI, 2007; 

KNPQS, 2008; 

Ngo Thi 

Xuyen, Nguyen 

Van Dinh, 2005 

86  Fusarium oxysporum 

f.sp. radicis-

lycopersici Jarvis & 

Shoemaker 
(Fusarium crown rot) 

Republic 

of Korea 

Leaves, 

Roots and 

Stems 

Yes No CABI, 2007 

Nectriaceae 

87  Gibberella avenacea 

R.J. Cook 
(Fusarium blight) 

Republic 

of Korea, 

Vietnam 

Roots, 

Stems, 

Growing 

points, 

Inflorescence 

and seed 

No Yes CABI, 2007; 

Doan Thi 

Thanh, 1999 

88  Gibberella fujikuroi 

(Sawada) S. Ito 
(glay mold) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Leaves 

No Yes CABI, 2007; 

KNPQS, 2008 

89  Nectria haematococca 

(Wollenw.) Gerlach 
(dry rot)  

Republic 

of Korea 

Leaves, 

Roots and 

Stems 

Yes No CABI, 2007 
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Melanconiales 

Melanconiaceae 

90  Colletotrichum 

coccodes (Wallr.) 

Hughes 
(anthracnose) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

KNPQS, 2008; 

NIPP, 1976 

91  Colletotrichum 

dematium (Pers.) 

Grove 
(Leaves spot) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

NIPP, 1976 

Mucorales 

Mucoraceae 

92  Rhizopus stolonifer 

(Ehrenb.) Lind 
(bulb rot) 

Republic 

of Korea 

Vietnam 

Fruits No Yes CABI, 2007; 

KNPQS, 2008; 

Đang Vu Thi 

Thanh, 2008 

Pythiales 

Pythiaceae 

93  Phytophthora 

cactorum (Lebert & 

Cohn) J. Schröt. 

Republic 

of Korea, 

Vietnam 

Fruits, 

Leaves, 

Stems and 

Roots 

No Yes CABI, 2007; 

Đang Vu Thi 

Thanh, 2008 

94  Phytophthora capsici 

Leonian 
(soft rot) 

Republic 

of Korea, 

Vietnam 

Roots and 

Stems 

No No CABI, 2007; 

KNPQS, 2008, 

Đang Vu Thi 

Thanh, 2008 

 

95  Phytophthora 

cryptogea Pethybr. & 

Laff. 
(roots rot) 

Republic 

of Korea 

Whole plant Yes Yes CABI, 2007 

96  Phytophthora 

erythroseptica 

Pethybridge (1913) 
(Phytophthora roots rot) 

Republic 

of Korea 

Roots, Stems 

and Leaves 

Yes No CABI, 2007; 

KNPQS, 2008 

97  Phytophthora 

drechsleri Tucker 
(Phytophthora roots rot) 

Republic 

of Korea 

Roots Yes No KNPQS, 2008 

98  Phytophthora 

infestans (Mont.) de 

Bary 
(late blight) 

Republic 

of Korea, 

Vietnam 

Leaves and 

fruits 

No Yes CABI, 2007; 

NIPP, 1976 

99  Phytophthora 

megasperma 

Republic 

of Korea 

Leaves, 

Stems, fruits 

Yes Yes CABI, 2007; 

KNPQS, 2008 
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Drechsler 
(roots rot) 

and Roots 

100  Phytophthora 

nicotianae Breda de 

Haan 
(black shank) 

Republic 

of Korea, 

Vietnam 

Leaves, 

Stems, fruits 

and Roots 

No Yes CABI, 2007; 

NIPP, 1976 

101  Macroporium sp.
1 

Republic 

of Korea 

Leaves Yes No KNPQS, 2008 

102  Pythium debaryanum 

Hesse 
(damping-off) 

Republic 

of Korea, 

Vietnam 

Whole plant No No CABI, 2007; 

Đang Vu Thi 

Thanh, 2008 

103  Pythium irregulare 

Buisman 

Republic 

of Korea, 

Vietnam 

Stems and 

Roots 

No No CABI, 2007; 

Đang Vu Thi 

Thanh, 2008 

104  Pythium myriotylum 

Drechsler 
(brown rot) 

Republic 

of Korea 

Leaves and 

Roots 

Yes No CABI, 2007 

105  Pythium ultimum 

Trow 
(black-leg of seedlings) 

Republic 

of Korea, 

Vietnam 

Seed No Yes CABI, 2007; 

Koji Kageyama 

and Eric B. 

Nelson, 2003; 
http://www.nongth

on.net/apm/module

s.php?name=News

&file=article&sid=

1301 

Sphaeropsidales 

Sphaeropsidaceae 

106  Macrophomina 

phaseolina (Tassi) 

Goid 
(charcoal rot) 

Republic 

of Korea, 

Vietnam 

Leaves, 

Roots and 

Stems 

No No CABI, 2007; 

NIPP, 1976 

107  Myrothecium roridum 

Tode 
(ring rot) 

Republic 

of Korea 

Leaves Yes No CABI, 2007; 
http://www.cpes.pe

achnet.edu/fat/fung

aldiseasesPM.htm 

108  Phomopsis longicolla 

Hobbs 
(pod and Stems blight) 

Republic 

of Korea 

Whole plant   Yes Yes CABI, 2007 

109  Septoria lycopersici 

Speg. 

(Septoria Leaves spot) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007 

Pleosporales 

Corticiaceae 

110  Corticium rolfsii 

Curzi 
(sclerotium rot) 

Republic 

of Korea, 

Vietnam 

Leaves, 

Stems, Roots  

and fruits 

No Yes CABI, 2007; 

KNPQS, 2008; 

NIPP, 1976, 

http://www.nongthon.net/apm/modules.php?name=News&file=article&sid=1301
http://www.nongthon.net/apm/modules.php?name=News&file=article&sid=1301
http://www.nongthon.net/apm/modules.php?name=News&file=article&sid=1301
http://www.nongthon.net/apm/modules.php?name=News&file=article&sid=1301
http://www.nongthon.net/apm/modules.php?name=News&file=article&sid=1301
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 Pleosporaceae 

111  Pleospora tarda 

Simmons 
(Black mold rot) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

http://www.apsn

et.org/online/co

mmon/names/to

mato.asp; Ngo 

Thi Xuyen et 

al., 2003 

112  Cochliobolus lunatus 

R.R. Nelson & Haasis 

Republic 

of Korea, 

Vietnam 

Inflorescence

, Leaves and 

seed 

No Yes CABI, 2007 

Subclass: Sordariomycetidae 

Glomerellaceae 

113  Glomerella cingulata 

(Stonem.) Spauld. & 

Schrenk 

Republic 

of Korea, 

Vietnam 

Fruits, 

Inflorescence

, Leaves and 

Stems 

No Yes CABI, 2007; 

NIPP, 1976 

BACTERIA 

Actinomycetales 

 Microbacteriaceae 

114  Clavibacter 

michiganensis subsp. 

sepedonicus 

(Spieckermann & 

Kotthoff) Dye & 

Kemp 
(Potato ring rot) 

Republic 

of Korea, 

Vietnam 

Whole plant No Yes CABI 2007 
http://www.agroatl

as.spb.ru/en/content

/diseases/Solani/Sol

ani_Clavibacter_mi

chiganensis_subsp_

sepedonicus/ 

Burkholderiales 

Ralstoniaceae 

115  Ralstonia 

solanacearum (Smith 

1896) Yabuuchi et al. 

1996 
(bacterial wilt of potato) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Growing 

points, 

Leaves, 

Stems, Roots 

No Yes CABI 2007 

NIPP, 1999 

116  Ralstonia 

solanacearum race 1 

(Smith 1896) 

Yabuuchi et al. 1996 
(bacterial wilt of 

solanaceous crops) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Growing 

points, 

Leaves, 

Stems, Roots 

No Yes CABI 2007; 

KNPQS, 2008; 

www.hua.edu.v

n/giaotrinh/nong

hoc/benhcay_ch

uyenkInfloresce

http://www.apsnet.org/online/common/names/tomato.asp
http://www.apsnet.org/online/common/names/tomato.asp
http://www.apsnet.org/online/common/names/tomato.asp
http://www.apsnet.org/online/common/names/tomato.asp
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Enterobacteriales 

Enterobacteriaceae 

117  Erwinia carotovora 

subsp. carotovora 

(Jones, 1901) Bergey 

et al. 1923 
(bacterial roots rot of 

sweet potato) 

Republic 

of Korea, 

Vietnam 

Inflorescence

, Leaves, 

Roots,      

Stems and 

Growing 

points 

Yes No CABI, 2007 

KNPQS, 2008 
http://biotech.hcmu

af.edu.vn/contents.

php?ids=713&ur=b

iotech 

118  Erwinia chrysanthemi 

(Burkh.) Young et al. 

1978 
(bacterial wilt of dahlia) 

Republic 

of Korea, 

Vietnam 

Inflorescence

, Leaves, 

Roots,      

Stems and 

Growing 

points 

No No CABI, 2007; 

FAO, 2004 

119  Erwinia chrysanthemi 

pv. zeae (Sabet 1954) 

Victoria et al. 1975 
(bacterial stalk rot) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Inflorescence

, Leaves, 

Roots, Stems 

and seed 

No Yes CABI, 2007; 
www.ctu.edu.vn/co

lleges/agri/gtrinh/c

2_bap.pdf - 

120  Pantoea agglomerans 

(Beijerinck 1888) 

Gavini et al. 1989 
(bacterial grapevine 

blight) 

Republic 

of Korea, 

Vietnam 

Fruits No Yes CABI, 2007 

121  Pectobacterium 

rhapontici (Millard 

1924) Patel & 

Kulkarni 1951 
(rhubarb crown rot) 

Republic 

of Korea 

Leaves, seed, 

Stems, fruits, 

Growing 

points and 

whole plant 

Yes Yes CABI, 2007 

Pseudomonadales 

Pseudomonadaceae 

122  Pseudomonas cichorii 

(Swingle 1925) Stapp 

1928 
(bacterial blight of endive) 

Republic 

of Korea 

Inflorescence

, Leaves, 

Stems and 

whole plant 

Yes Yes CABI, 2007 

123  Pseudomonas 

corrugata Roberts & 

Scarlett (1981), 

emend. Sutra et al. 

1997 

Republic 

of Korea 

Leaves and 

Stems 

Yes No CABI 2007 

KNPQS, 2008 

124  Pseudomonas 

marginalis pv. 

marginalis (Brown 

Republic 

of Korea 

Fruits, 

Inflorescence

, Leaves, 

Yes Yes CABI 2007 

KNPQS, 2008 
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1918) Stevens 1925 
(lettuce marginal Leaves 

blight) 

Roots and 

whole plant 

125  Pseudomonas 

syringae  van Hall 

1902 
(bacterial canker or blast 

(stone and pome fruit) 

Republic 

of Korea, 

Vietnam 

Stems and 

Leaves 

No Yes CABI 2007, 

NIPP, 1999 

126  Pseudomonas 

syringae pv. syringae 

van Hall 1902 
(bacterial canker or blast) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Inflorescence

, Leaves, 

Roots, seed, 

Stems and 

whole plant 

No Yes CABI, 2007; 
http://tuyenquangk

hcn.org.vn/TrongTr

ot/BENH/benh%20

hai%20man%20da

o.htm 

127  Pseudomonas 

syringae pv. tabaci 

(Wolf & Foster, 1917) 

Young et al., 1978 
(wildfire) 

Republic 

of Korea, 

Vietnam 

Leaves No No CABI, 2007; 

Hoang Thi My, 

1966 

128  Pseudomonas 

viridiflava 

(Burkholder 1930) 

Dowson 1939 
(bacterial Leaf blight of 

tomato) 

Republic 

of Korea 

Fruits, 

Leaves, 

Roots and 

Stems 

Yes Yes CABI 2007 

KNPQS, 2008 

 Rhizobiales 

 Rhizobiaceae 

129  Rhizobium 

radiobacter 

(Beijerinck & van 

Delden 1902) Young 

et al. 2001 
(crown gall) 

Republic 

of Korea 

Whole plant Yes No CABI, 2007 

Xanthomonadales 

Xanthomonadaceae 

130  Xanthomonas 

vesicatoria (Doidge) 

Dowson 1939 
(bacterial spot of tomato 

and pepper) 

Republic 

of Korea, 

Vietnam 

Fruits, 

Inflorescence

, Leaves, 

seed and 

Stems 

No Yes CABI 2007; 

NIPP, 1976 

VIRUS 

Bromoviridae 

Alfamovirus 



 18 

 

 

No 

 

 

Pest 

 

 

Geographic 

Distribution 

 

 

Plant  

Part Affected 

 

Quarantin

e Pest 

(Yes/No) 

 

Follow 

Pathway 

(Yes/No) 

 

 

References 

131  Alfalfa mosaic virus 
(alfalfa yellow spot)  

Republic 

of Korea 

Whole plant Yes Yes CABI 2007 

Cucumovirus 

132  Cucumber mosaic 

virus  

Republic 

of Korea, 

Vietnam 

Whole plant No Yes CABI, 2007 

EPPO, 2005 

133  Peanut stunt virus  
(peanut stunt) 

Republic 

of Korea 

Whole plant Yes Yes CABI, 2007 

Comoviridae 

Fabavirus 

134  Broad bean wilt virus  
(lamium mild mosaic) 

Republic 

of Korea 

Whole plant Yes Yes CABI, 2007 

Nepovirus 

135  Tomato ringspot virus 
(ringspot of tomato) 

Republic 

of Korea, 

Vietnam 

Whole plant No Yes CABI, 2007 

PPD, 2007 

Geminiviridae 

Curtovirus 

136  Beet curly top virus 
(curly top) 

Republic 

of Korea 

Leaves, roots 

and growing 

points 

Yes No CABI, 2007 

 Luteoviridae 

Polerovirus 

137  Potato leafroll virus Republic 

of Korea, 

Vietnam 

Whole plant No Yes CABI, 2007 
http://www.hcmuaf

.edu.vn/ctt/softs/pk

h/tailieu/tapchi_kh

kt/2005/Tap%20ch
i%202&3-

2005.htm 

Pospiviroidae 

 Pospiviroid 

138  Citrus exocortis 

viroid  
(citrus exocortis) 

Republic 

of Korea, 

Vietnam 

Whole plant No Yes CABI, 2007 

PPD, 2007 

Potyviridae 

Potyvirus 

139  Potato virus Y  
(potato mottle) 

Republic 

of Korea, 

Vietnam 

Whole plant No Yes CABI 2007 

KNPQS, 2008 

Ha C et al., 



 19 

 

 

No 

 

 

Pest 

 

 

Geographic 

Distribution 

 

 

Plant  

Part Affected 

 

Quarantin

e Pest 

(Yes/No) 

 

Follow 

Pathway 

(Yes/No) 

 

 

References 

2007 

Unassigned virus family 

140  Satellite tobacco 

mosaic virus 

Republic 

of Korea 

Leaves, Stems Yes No CABI 2007 

KNPQS, 2008 

Tobamovirus 

141  Tobacco mosaic virus 
(tobacco mosaic) 

Republic 

of Korea, 

Vietnam 

Whole plant No Yes CABI 2007 

KNPQS, 2008 
http://biotech.hcmu

af.edu.vn/contents.

php?ids=713&ur=b

iotech 

142  Tomato mosaic virus 
(tomato mosaic)  

Republic 

of Korea, 

Vietnam 

Whole plant No Yes CABI 2007 

KNPQS, 2008 

Phan Duc Son, 

2004 

 

 

NEMATODE 

Aphelenchida 

Aphelenchoididae 

143  Aphelenchoides 

ritzemabosi 

(Schwartz, 1911) 

Steiner & Buhrer, 1932 

Republic 

of Korea 

Inflorescence

, Leaves, 

Stems, seed 

Yes 

 

No CABI, 2007 

Tylenchida 

Anguinidae 

144  Ditylenchus 

destructor Thorne, 

1945 

Republic 

of Korea 

Roots Yes
4 

No Young & 

Seung, 1995; 

CABI/EPPO, 

2001; EPPO, 

2006 

http://www.defr

a.gov.uk 

Tylenchidae 

145  Tylenchus butteus 

Thorne & Malek, 

1968 

Republic 

of Korea, 

Vietnam 

Roots No No Yin et al., 

1994a, IEBR, 

1986 - 1990  

Heteroderidae 

146  Globodera tabacum 

(Lownsbery & 

Republic 

of Korea 

Roots Yes No Shepherd and 

Barker, 1990; 

http://www.defra.gov.uk/
http://www.defra.gov.uk/
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Behrens, 1975 

CABI/EPPO, 

2004 

147  Heterodera glycines 

Ichinohe, 1952 

Republic 

of Korea 

Roots Yes No CABI, 2007 

Hoplolaimidae 

148  Scutellonema bradys 

(Steiner & Le Hew, 

1933) Andrássy, 1958 

Republic 

of Korea 

Roots Yes No CABI, 2007 

149  Scutellonema 

brachyurus Steiner 

(1938) Andrássy, 

1958 

Republic 

of Korea, 

Vietnam 

Roots 

 

 

No No CABI, 2007 

Nguyen Ngoc 

Chau, Nguyen 

Vu Thanh, 

2000; 

150  Helicotylenchus 

pseudorobustus 

(Steiner, 1914) 

Golden, 1956 

Republic 

of Korea, 

Vietnam 

 

Roots No No CABI, 2007;  

Choi, 1975;  

Nguyen Ngoc 

Chau, Nguyen 

Vu Thanh, 

2000 

151  Helicotylenchus 

multicinctus (Cobb, 

1893) Golden, 1956 

Republic 

of Korea, 

Vietnam 

Roots No No CABI, 2007 

Nguyen Ngoc 

Chau, Nguyen 

Vu Thanh, 2000 

Pratylenchidae 

152  Hirschmanniella 

oryzae (van Breda de 

Haan,1902) 

Luc&Goodey,1964 

Republic 

of Korea, 

Vietnam 

Roots No No CABI, 2007; 

Nguyen Ngoc 

Chau, Nguyen 

Vu Thanh, 

2000; 

Eroshenko et. 

al., 1985; M.A. 

Maqbool, 1991 

153  Pratylenchus 

penetrans (Cobb, 

1917) Filipjev & 

Schuurmans 

Stekhoven, 1941 

Republic 

of Korea, 

Vietnam 

Roots No No CABI, 2007 

Nguyen Ngoc 

Chau, Nguyen 

Vu Thanh, 

2000; 

Jeong and Kim, 

1989; Ryss et 

al., 1989 

154  Pratylenchus 

pseudopratens J. W. 

Seinhorst, 1968 

Republic 

of Korea 

 

Roots No No KNPQS, 2008 

 

Meloidogynidae 

155  Meloidogyne hapla Republic Roots Yes No Choi, 1981; 
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156  Meloidogyne arenaria 

(Neal, 1889) 

Chitwood, 1949 

Republic 

of Korea, 

Vietnam 

Roots No No CABI, 2007; 

Nguyen Ngoc 

Chau, Nguyen 

Vu Thanh, 

2000;  

Choi, 1981;  

157  Meloidogyne 

incognita (Kofoid & 

White, 1919) 

Chitwood 1949 

Republic 

of Korea, 

Vietnam 

Roots No No CABI, 2007; 

Nguyen Ngoc 

Chau, Nguyen 

Vu Thanh, 

2000;  

Shepherd & 

Barker, 1990;  

158  Meloidogyne javanica 

(Treub, 1885) 

Chitwood, 1949 

Republic 

of Korea, 

Vietnam 

Roots No No CABI, 2007; 

Nguyen Ngoc 

Chau, Nguyen 

Vu Thanh, 

2000;  

Choi et al., 

1981; 

Fam Thkan Bin, 

1990; Shepherd 

& Barker, 1990 

Triplonchida 

Trichodoridae 

159  Paratrichodorus 

minor (Colbran, 1956) 

Siddiqi, 1974 

Republic 

of Korea, 

Vietnam 

Roots No No CABI, 2007; 

Nguyen Ngoc 

Chau, Nguyen 

Vu Thanh, 

2000;  

Sharma et al., 

1994;  

WEED 

Asterales 

Asteraceae 

160  Ageratum conyzoides 

L. 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969 

161  Ambrosia 

artemisiifolia L. 

Republic 

of Korea 

Competitive Yes No CABI, 2007 
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162  Chamomilla recutita 

(L.) Rauschert 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969; 

IEBR, 2005. 

163  Cirsium arvense (L.) 

Scop. (1772) 

Republic 

of Korea 

Competitive Yes
4 

No CABI, 2007. 

164  Conyza canadensis 

(L.) Cronq. (1943) 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969; 

IEBR, 2005. 

165  Galinsoga parviflora 

Cav. 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969; 

IEBR, 2005. 

166  Tridax procumbens L. 

(1753) 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969 

Caryophyllales 

Chonopodiaceae 

167  Chenopodium album 

L. (1753) 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969; 

IEBR, 2005. 

Potulacaceae 

168  Portulaca oleracea 

L.(1753) 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969 

Commelinales  

Commelinaceae 

169  Commelina 

benghalensis L. 

(1753) 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI,2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969 

Cyperales 
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Cyperaceae 

170  Cyperus rotundus L. 

(1753) 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969 

Poaceae 

171  Digitaria ciliaris 

(Retz.) Koeler 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969 

172  Echinochloa crus-

galli (L.) Beauv. 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969 

173  Lolium temulentum L. Republic 

of Korea 

Competitive Yes No CABI, 2007 

174  Setaria faberi Herrm. Republic 

of Korea 

Competitive Yes No CABI, 2007 

175  Setaria viridis (L.) 

Beauv. 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969; 

IEBR, 2005. 

Euphorbiales 

Euphorbiaceae 

176  Phyllanthus urinaria 

L. 

Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969; 

IEBR, 2005. 

Geraniales 

Zygophyllaceae 

177  Tribulus terrestris L. Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969; 

IEBR, 2005. 

Malvales 

Malvaceae 

178  Abutilon theophrasti Republic Competitive Yes No CABI, 2007. 
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No 

 

 

Pest 

 

 

Geographic 

Distribution 

 

 

Plant  

Part Affected 

 

Quarantin

e Pest 

(Yes/No) 

 

Follow 

Pathway 

(Yes/No) 

 

 

References 

Medic. of Korea 

Solanales 

Solanaceae 

179  Solanum nigrum L. Republic 

of Korea, 

Vietnam 

Competitive No No CABI, 2007; 

Pham Hoang 

Ho, 1993; Le 

Kha Ke, 1969; 

IEBR, 2005. 

 

Quarantine Pests Likely to be Associated with Fresh Tomato Fruits Imported from 

Republic of Korea 

Based on the table 1, quarantine pests that are reasonably likely to follow the pathway on 

commercial shipments of tomato fruits (Lycopersicon esculentum L.) from Republic of Korea 

included 14 species and were further analyzed in this risk assessment and are summarized in 

Table 3. All of these pests are needed to applied phytosanitary measures to each pest based on 

risk ratings.  

 

Table 2. Quarantine pests likely to be associated with Fresh Tomato fruits (Lycopersicon 

esculentum L.)  imported from Republic of Korea and selected for further analysis 

 

 

No 

 

 

Quarantine pests likely to be associated with Fresh Tomato fruits (Lycopersicon 

esculentum L.)  imported from Republic of Korea and selected for further analysis 

 

1  Phthorimaea operculella Zeller 

2  Phomopsis longicolla Hobbs 

3  Stemphylium vesicarium (Wallr.) E.G. Simmons 

4  Verticillium albo-atrum Reinke & Berthold 

5  Diaporthe phaseolorum var. sojae (Lehman) Wehm. 

6  Phytophthora cryptogea Pethybr. & Laff. 

7  Phytophthora megasperma Drechsler 

8  Pectobacterium rhapontici (Millard 1924) Patel & Kulkarni 1951 

9  Pseudomonas cichorii (Swingle 1925) Stapp 1928 

10  Pseudomonas marginalis pv. marginalis (Brown 1918) Stevens 1925 

11  Pseudomonas viridiflava (Burkholder 1930) Dowson 1939 

12  Alfalfa mosaic virus 

13  Peanut stunt virus  

14  Broad bean wilt virus 

 

2.3. Assess Consequences of Introduction (Table 3) 

The undesirable outcomes being considered are the negative impacts resulting from the 

introduction of quarantine pests. After identifying those quarantine pests that could reasonably 

be expected to follow the pathway, the assessment of risk continues by considering the 

consequences of introduction.  
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For each of these quarantine pests, the potential consequences of introduction are rated using five 

Risk Elements. These elements reflect the biology, host ranges and climatic/geographic 

distributions of the pests. For each Risk Element, pests are assigned a rating of low (1 point), 

medium (2 points) or high (3 points). A Cumulative Risk Rating is then calculated by summing 

all Risk Element values. 

Risk Element 1: Climate—Host Interaction 

When introduced to new areas, pests can be expected to behave as they do in their native areas if 

host plants and climates are similar. Ecological zonation and the interactions of the pests and 

their biotic and abiotic environments are considered in the element. Estimates are based on 

availability of both host material and suitable climate conditions. To rate this Risk Element, the 7 

defined agriculture ecological zones
5
 are used. Due to the availability of both suitable host plants 

and suitable climate, the pest has potential to establish a breeding colony: 

Scores are as follows: 

Low: In a single ecological zone……….…….........……. 1 point. 

Medium: In two or three ecological zones……...........…..2 points. 

High: In four or more ecological zones…............……....  3 points 

 

 
Figure 1: Ecological zone map of Agriculture in Vietnam 

(Source : NIAPP - MARD, 1997) 

                                                
5 Seven ecological zones of agriculture included: High land of north mountain, Red river delta, North central coast, 

South Central coast, Central Highland, Southeast, Cuulong (Mekong) River Delta 
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Risk Element 2: Host Range 

The risk posed by a plant pest depends on both its ability to establish a viable, reproductive 

population and its potential for causing plant damage. For arthropods, risk is assumed to be 

correlated positively with host range. For pathogens, risk is more complex and is assumed to 

depend on host range, aggressiveness, virulence and pathogenicity; for simplicity, risk is rated as 

a function of host range. 

Scores are as follows: 

Low: Pest attacks a single species or multiple species within a single genus….....1 point 

Medium: Pest attacks multiple species within a single plant family…………….. 2 points 

High: Pest attacks multiple species among multiple plant families…….................3 points 

 

Risk Element 3: Dispersal Potential 

A pest may disperse after introduction to a new area. The following items are considered: 

- Reproductive patterns of the pest 

- Inherent powers of movement 

Scores are as follows: 

Low:  Pest has neither high reproductive potential nor rapid dispersal capability....1 point 

Medium: Pest has either high reproductive potential or the species is capable of rapid 

dispersal…………………………………………………………………………......2 points 

High: Pest has high biotic potential, e.g., many generations per year, many offspring per 

reproduction (“r-selected” species), and evidence exists that the pest is capable of rapid dispersal, 

e.g., over 10 km/year under its own power; via natural forces, wind, water, vectors, etc., or 

human-assistance…………………………………………........................................3 points 

 

Risk Element 4: Economic Impact 

Introduced pests are capable of causing a variety of direct and indirect economic impacts. These 

are divided into three primary categories (other types of impacts may occur): 

- Lower yield of the host crop, e.g., by causing plant mortality, or by acting as a disease vector. 

- Lower value of the commodity, e.g., by increasing costs of production, lowering market price, 

or a combination. 

- Loss of foreign or domestic markets due to presence of new quarantine pest. 

Ratings are as follows: 

Low: Pest causes any one or none of the above impacts…..........................1 point 

Medium: Pest causes any two of the above impacts……………….............2 points 

High: Pest causes all three of the above impacts………………..................3 points 

 

Risk Element 5: Environmental Impact  

The assessment of the potential of each pest to cause environmental damage proceeds by 

considering the following factors: 
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- Introduction of the pest is expected to cause significant, direct environmental impacts, e.g., 

ecological disruptions, reduced biodiversity.  

- Pest is expected to have direct impacts on plant species listed as endangered or threatened in 

Vietnam
6
. 

- Pest is expected to have indirect impacts on plant species listed as endangered or threatened by 

disrupting sensitive, critical habitat. 

- Introduction of the pest would stimulate chemical or biological control programs. 

Low: None of the above would occur…................1 point 

Medium: One of the above would occur…............2 points 

High: Two or more of the above would occur…... 3 points 

 

1. Consequences of Introduction of Phthorimaea operculella (Zeller 1873) 

(Potato tuber moth) 

Risk  

rating 

Element 1: Climate/ Host interaction 

P. operculella is a cosmopolitan pest, especially in warm temperate and tropical 

regions where host plants are grown. It has been firstly recorded from the 

Arabian peninsula (Povolny, 1986; Kroschel and Koch, 1994) and more widely 

in East Africa (Parker and Hunt, 1989). 

 

Development of all stages is greatly influenced by temperature: The complete 

life cycle ranges from 20 to 25 days at optimum temperatures 27-35
o
C and it can 

last up to 50-60 days at 18
o
C. The maximum fecundity has been recorded at 

28°C and temperatures tolerated are in the range 15-40°C (CABI, 2007).  

According to Plant quarantine diagnostic Centre, P. operculella adapted in 

tropical regions and subtropical regions. This species can establish well in 

Vietnam (Plant protection Department, 2003).   

 

Based on the information available, we estimate that the climate condition in 

most of the agriculture ecological zones in Vietnam is suitable for P. 

operculella.  

High 

(3) 

Element 2: Host range 

The principal host plants for P. operculella are Solanaceae family such as, 

Solanum tuberosum (potato), Capsicum annuum (bell pepper), Physalis 

peruviana (cape gooseberry), Solanum melongena (aubergine), Lycopersicon 

esculentum (tomato), Nicotiana tabacum (tobacco).  

Other plants are attacked as Chenopodiaceae: Beta vulgaris var. saccharifera 

(sugarbeet) (CABI, 2007). 

High 

(3) 

Element 3: Dispersal potential 

A total of 40-290 eggs are laid singly or in batches on the leaves of the host 

plant, or on exposed tubers near the eye buds. The larva at first bores into the 

petiole, or a young shoot or main leaf vein, and mines the leaf making a blotch. 

In addition, the larva also bores into a tuber, making a long irregular gallery and 

pupation normally takes place in the soil or decayed leaves (Plant protection 

Department, 2003). The moth breeds continuously where conditions permit; up 

to 13 generations a year have been recorded in India (Mukherjee, 1948; CABI, 

2007). 

High 

(3) 

 

                                                
6 This list promulgated with Decree No 32/2006/ND-CP on 30th march 2006 of the Government for managing 
endangered plants and animals species. Reference: http://www.kiemlam.org.vn. 
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Phthorimaea operculella is a major pest on tomato in Israel. The larva at first 

bores into the petiole and then it bores into a fruit (Smadar Gilboa va Haggai 

Podoler, 1993). 

Element 4: Economic impact 

In the event of a heavy infestation, 5 to 6 larvae may occur in one potato tuber; 

however, the moth can spoil and destroy a tuber. Moreover, Fungi and mite also 

develop inside the galleries, causing the decomposition of the tuber and the 

release of an unpleasant smell 

(http://www.inra.fr/hyppz/RAVAGEUR/6phtope.htm).  

 

Phthorimaea operculella is becoming a pest in North Carolina. It seems to be 

interchangeable in the Solanaceae family. In tobacco, the larvae are leaf miners 

and can cause severe damage to leaves, making them weigh less 

(http://en.wikipedia.org/wiki/Phthorimaea_operculella). 

 

In 2003, potatoes from several fields in the Columbia Basin of Oregon were 

rejected for market due to Phthorimaea operculella infection, resulting in an 

economic loss of about $2 million 

(http://extension.oregonstate.edu/catalog/pdf/pnw/pnw594.pdf ). 

 

Phthorimaea operculella can damage upto 90.76% potato tubes in storage 

conditions, resulting in an economic loss of about $30 million and most of them 

do not able use (Plant protection Department, 2003).  

 

The potato tuber moth is listed as the plant quarantine pest in Vietnam (group 

II), in Ukraine (A. N. Movchan* P. A. Melink, 1998); của Kyrgyzstan Republic 

(2007). 

 

 

High 

(3) 

Element 5: Environmental impact 

The result of study on Phthorimaea operculella of Plant quarantine diagnostic 

Centre showed that treatment with methyl bromide with the dosage is 40g/m
3
/3 

hours resulted 100% individuals of Phthorimaea operculella could be eliminated 

(PPD, 2003). On the other hand, Methyl bromide fumigation of potatoes to 

control Phthorimaea operculella with the dosage is 15-18g/m
3
 at 21-25

o
C for 5-

6 hours (EPPO, 1998, www.eppo.org/Meetings/2006_meetings/treatments.htm). 

 

Phthorimaea operculella is a serious pest, therefore, the introduction of this 

species in a new area may require specific control programs which may 

negatively impact non-target pests, human health and the environment.  

 

 

Medium 

(2) 

 

2. Consequences of Introduction of Phomopsis longicolla Hobbs 

(Pod and stem blight) 
Risk rating 

Element 1: Climate/ Host interaction 

Phomopsis longicolla was recorded in many countries, such as, Europe: 

Croatia, Czechoslovakia (former), Yugoslavia (former),  France, Hungary, Italy, 

Romania, Russian Federation, Serbia và Montenegro, Slovakia, Asia: China, 

Taiwan, Republic of Korea, Nepal, Sri Lanka; Africa: Cameroon, Senegal; 

Central America & Caribbean: Cuba, Puerto Rico; North America: Canada; 

Mỹ; South America: Argentina, Brazil, Venezuela; Oceania: Australia (CABI, 

2007). 

 

High 

(3) 

http://www.inra.fr/hyppz/RAVAGEUR/6phtope.htm
http://en.wikipedia.org/wiki/Phthorimaea_operculella
http://extension.oregonstate.edu/catalog/pdf/pnw/pnw594.pdf
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The infection rate by Phomopsis longicolla was determined at temperatures from 

15-35
o
C. The optimum temperature for infection was 30

o
C (www.cps-

scp.ca/download/cjpp-archive/Vol12/CJPP12(1)43-47(1990).pdf). 

 

Based on the information available on its biology and ecology, we estimate that 

Phomopsis longicolla could establish in all most of the agriculture ecological 

zones in Vietnam (MARD, 2006). 

Element 2: Host range 

Phomopsis longicolla has been recorded to attack multiple species in many 

different families including: Fabaceae: Glycine max (soyabean), Alysicarpus 

vaginalis (alyce clover), Arachis hypogaea (groundnut), Cicer arietinum 

(chickpea), Kummerowia striata (Japanese lespedeza),  Lotus corniculatus 

(bird's-foot trefoil), Lupinus (lupins), Melilotus alba (honey clover), Phaseolus 

acutifolius (tepary bean), Phaseolus coccineus (runner bean), Phaseolus lunatus 

(lima bean), Phaseolus vulgaris (common bean), Pisum sativum (pea), 

Strophostyles helvola, Trifolium pratense (purple clover), Vigna unguiculata 

(cowpea); Liliaceae: Allium cepa (onion), Allium sativum (garlic); Malvaceae: 

Abelmoschus esculentus (okra), Abutilon theophrasti (velvet leaf); Solanaceae: 

Capsicum frutescens (chilli), Lycopersicon esculentum (tomato) (CABI, 2007).   

High 

(3) 

Element 3: Dispersal potential 

Seed can infected by Phomopsis longicolla. Fungi are present in all layers of the 

seed coat, in the cotyledons and embryo. The importance of crop residues and 

soil as an inoculum source for P. longicolla also was demonstrated by the higher 

level of infection in plants grown in fields. Moreover, Phomopsis seed can 

overwinter on plant residues (CABI, 2007).    

High 

(3) 

 

Element 4: Economic impact 

When seeds infected by this disease, seed germination can be reduced by as 

much as 90%. Planting seedlots with infection levels greater than 40% can cause 

significant yield loss. Other, less serious consequences of seed decay are 

reduction in flour and oil quality and possible mycotoxin development that were 

highly toxic to sheep (CABI, 2007).  

 

Levels of seed infection by the Phomopsis/Diaporthe complex of up to 87% 

were detected in 97 seedlots sampled from six states in the USA from 1969 to 

1972 (Ellis et al., 1974). 

 

Phomopsis longicolla is listed as the plant quarantine pest in some countries 

including Thailand, India, … 

High 

(3) 

Element 5: Environmental impact 

The introduction of this species in a new area may require chemical control 

programs which may negatively impact non-target pests, human health, animals 

and the environment. Some chemical use to control this fungus species such as,   

Chloranil, dichlone, captan, thiram, benomyl, carboxin, bioallethrin, 

thiabendazole and metiram (CABI, 2007). 

Medium 

(2) 

 

3. Consequences of Introduction of Stemphylium vesicarium (Wallr.) E.G. 

Simmons 

(Onion leaf blight) 

Risk  

rating 

Element 1: Climate/ Host Interaction 

Stemphylium vesicarium has been reported in Asia: China, India, Iraq, Israel, 

Japan, Republic of Korea, Malaysia, Saudi Arabia, Sri Lanka, United Arab 

Emirates; Europe: Belgium, Cyprus, France, Greece, Italy, Netherlands, 

High 

(3) 
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Portugal, Spain, Sweden, United Kingdom; Africa: Egypt, Senegal, South 

Africa; Central America & Caribbean: Jamaica; North America: Canada, 

USA; South America: Argentina, Brazil, Chile, Venezuela; Oceania: Australia, 

New Zealand, Tonga, Vanuatu (CABI, 2007). 

 

S. vesicarium shows the differences on biology and ecology on different hosts. 

For example, relative humidity and/or the duration of leaf wetness are thought to 

be determinant factors in the development of S. vesicarium on pear. However, 

conidia cannot infect at high relative humidity in the absence of wetness 

(Llorente and Montesinos, 2002). The severity of disease depends on the length 

of the wetness period and the mean air temperature during wetness. The optimal 

temperature for conidial infections on leaves or fruits is 21-23°C. Field 

infections occur after more than 6-10 hours of wetness at 17-24°C (Montesinos 

et al., 1995a). 

 

Based this distribution and climate condition, its estimated that Stemphylium 

vesicarium could establish in 4 agriculture ecological zones in Vietnam, 

including: High land of north mountain, Red river delta, North central coast, 

Central Highland. 

Element 2: Host range 

S. vesicarium infects several economically important vegetables, fruits and field 

cropsn belonging to different families such as: Anacardiaceae: Mangifera 

indica (mango); Fabaceae: Glycine max (soyabean), Medicago sativa (lucerne), 

Medicago tribuloides (barrel medic); Liliaceae: Allium cepa (onion), Allium 

cepa var. aggregatum (shallot), Allium sativum (garlic), Asparagus officinalis 

(asparagus); Rosaceae: Pyrus communis (European pear); Solanaceae: 

Lycopersicon esculentum (tomato) (CABI, 2007). 

High 

(3) 

Element 3: Dispersal Potential 

S. vesicarium overwinters on pear as immature pseudothecia, primarily in fallen 

leaves and fruits. In warm winters, S. vesicarium can survive as saprophytic 

mycelium or conidia on plant debris. Conidia (S. vesicarium) are produced in 

conidiophores and cause all subsequent infections on leaves and fruits in the 

spring and summer. Ascospores and conidia are released during rainy weather 

and can penetrate the plant tissues through natural openings (stomata, lenticels) 

(CABI, 2007). 

Medium 

(2) 

Element 4: Economic Impact 

Purple spot is a significant problem in asparagus production in Michigan, 

California and Washington, USA, and in New Zealand, where it affects spears 

and ferns in no-till production. Purple spot symptoms on spears affect quality 

and, during epidemic years, may result in rejection of the crop, especially for 

fresh-market sales. If an epidemic is severe, the disease may occur on 60-90% of 

spears. S. vesicarium was recently considered to be a major defoliator of 

asparagus fern in Michigan (Hausbeck et al., 1999; Meyer et al., 2000). In 

France, the disease has been observed in all asparagus production regions since 

1983. A severe epidemic in one year causes a low decrease of yield in the next 

year. However, severe disease for 2 consecutive years decreases yield by 25% in 

the following year (Adam and Stengel, 1999). 

 

Brown spot is one of the most important diseases of pear, with production losses 

of up to 90% in severe epidemics (Montesinos and Vilardell, 1992; Bugiani and 

Gherardi, 1998). The disease was first observed in Portugal in 1990, but yield 

losses in affected orchards can now exceed 50% (Isidoro and Azevedo, 2003).  

Medium 

(2) 
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S. vesicarium on garlic was first detected in Spain in 1980 and the first severe 

infections were observed in the spring of 1989. In southern Spain (Andalucia) 

the incidence of the disease was variable (18-35%) from 1989 to 1993. Severe 

incidence in the leaves caused yield losses of 30-40% (Basallote et al., 1996). 

Stemphylium leaf blight of onion affected up to 80% of the crop surface, with 

estimated yield losses of up to 40% in severely affected fields in New York, 

USA. The disease was recently reported to cause a severe epidemic on Vidalia 

onions where about 60% of the crop was lost. 

Element 5: Environmental Impact 

Several fungicides such as kresoxim-methyl, procymidone, thiram, ziram, 

captan, mancozeb and iprodione are effective for the control of brown spot of 

pear (Brunelli et al., 1986; Cugier and Humbert, 1991; Ponti et al., 1993, 1996). 

However, the most commonly used fungicides are kresoxim-methyl, the 

carbamates (thiram) and carboximides (procymidone) (Llorente et al., 2000). 

 

Chemical control is also effective for Stemphylium leaf blight of onion and 

garlic. Fungicides that are recommended for control of this disease are 

chlorothalonil, mancozeb and maneb; however, the latter two cannot be applied 

to exposed bulbs. Tebuconazole and procimydone are also effective (Basallote 

et al., 1998). 

 

The establishment of S. vesicarium into Vietnam could trigger the initiation of 

management programmes including chemical programme that may increase the 

risk of environmental pollution and threatens human health.  

Medium 

(2) 

 

4. Consequences of Introduction of Verticillium albo-atrum Reinke& 

Berthold (Verticillium Wilt) 

Risk 

rating 

Element 1: Climate/ Host Interaction  
Verticillium albo-atrum is almost entirely limited to cool, temperate regions, 

although it does occur locally on potatoes at high altitude in the tropics 

(Turkensteen, 1987). V. albo-atrum has been reported in Europe: Austria, 

Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 

Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, 

Luxembourg, Netherlands, Norway, Poland, Portugal, Romania, Russian, Serbia 

and Montenegro, Slovenia, Spain, Sweden, Switzerland, Ukraine, United 

Kingdom; Asia: Afghanistan, Cambodia, China, India, Iran, Israel, Japan 

(CABI, 2007), Republic of Korea (KNPQS, 2008), Kyrgyzstan, Laos, Lebanon, 

Myanmar, Pakistan, Philippines, Saudi Arabia, Syria, Uzbekistan; Africa: 

Angola, Burundi, Congo Democratic Republic, Ethiopia, Kenya, Madagascar, 

Malawi, Morocco, Nigeria, South Africa, Tanzania, Tunisia, Zimbabwe; 

Central America & Caribbean: Belize, El Salvador, Guatemala, Nicaragua, 

Puerto Rico; North America: Canada, Mexico, USA; South America: 

Argentina, Brazil, Chile, Colombia, Ecuador, Guyana, Peru, Uruguay, 

Venezuela; Oceania: Australia, New Zealand (CABI, 2007). 

 

Diseases caused by V. albo-atrum are favoured by moderate temperature and 

suppressed by high temperatures. This temperature constraint restricts its 

distribution as a significant pathogen almost entirely to latitudes greater than 

about 40° north and 40° south, although disease in potatoes occurs at high 

altitudes in the tropics, and the southern range of the lucerne pathotype in North 

America has recently extended, due to the appearance of a high-temperature 

 

 

High 

(3) 
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strain. In the USA, the potato early-dying syndrome is caused mainly by V. 

albo-atrum in those areas where average temperatures during the growing season 

do not normally exceed 21-24°C (CABI, 2007). In New Zealand, V. albo-atrum 

predominates in the cooler southern districts whilst it is effectively replaced by 

V. dahliae in the warmer northern areas (Smith, 1965). Wilt due to V. albo-

atrum in glasshouse tomato production is suppressed during the summer months 

when average temperatures exceed 25°C (Bewley, 1922). 

 

Based on this distribution, its estimated that V. albo-atrum could establish in 4 

agriculture ecological zones in Vietnam, including:  High land of north 

mountain, Red river delta, North central coast, Central Highland. 

Element 2: Host range  
V. albo-atrum occurs on numerous economically important plant species  

belonging to different families such as: Aceraceae: Acer platanoides  (Norway 

maple), Acer pseudoplatanus (sycamore); Asteraceae: Cichorium intybus 

(chicory); Brassicaceae: Brassica oleracea var. botrytis (cauliflower), Brassica 

oleracea var. italica (broccoli), Brassica oleracea var. gemmifera (Brussels 

sprouts); Cucurbitaceae: Cucumis sativus (cucumber); Fabaceae: Medicago 

sativa (lucerne), Geraniaceae: Pelargonium (pelargoniums); Solanaceae: 

Lycopersicon esculentum (tomato), Solanum tuberosum (potato) (CABI, 2007). 

 

 

 

High 

(3) 

Element 3: Dispersal Potential  

Non-biotic methods of dispersal of V. albo-atrum are air currents (Isaac, 1957; 

Davies and Isaac, 1958; Jiménez-Diaz and Millar, 1988) and irrigation water 

(Christen and Peaden, 1982; Palatinus, 1983). Other physical methods of 

dispersal of V. albo-atrum are contamination of debris of diseased plants and/or 

particles of infested soil on farm implements such as harvesting machines (Isaac, 

1957) and vehicles working in the diseased crop (Heale and Isaac, 1963; Haas 

and Martin, 1977). 

 

Insect pests such as pea aphid (Huang et al., 1983), alfalfa weevil (Huang and 

Harper, 1985) and grasshoppers (Huang and Harper, 1985) are effective vectors 

for transmission of verticillium wilt of lucerne caused by V. albo-atrum. The 

pollinator, leafcutter bee, is another important vector because the bees are 

capable of cutting diseased leaf pieces for making cocoon and carrying V. albo-

atrum-infected pollen while foraging in the diseased lucerne crop (Huang and 

Richards, 1983; Huang and Kokko, 1985; Huang et al., 1986). 

 

The seedborne nature of V. albo-atrum was also reported in other crops such as 

safflower (Schuster and Nuland, 1960), lupins (Parnis and Sackston, 1979), 

celery, sunflower, lettuce, aubergine and Trifolium alsike (Richardson, 1990) 

and urd bean (Sharma and Roy, 1991). 

 

Verticillium wilt, caused by V. albo-atrum, is considered a systemic disease. The 

pathogen can be isolated from all parts of infected plants, including roots, stems, 

leaves, flowers, fruits and seeds. The pathogen can be disseminated with 

infected planting materials such as seeds, tubers (potato) and straw (lucerne 

hay). Trading of these materials therefore risks the presence of V. albo-atrum in 

infected seeds, tubers and hay or as surface contaminants on these commodities 

(CABI, 2007). 

 

 

 

High 

(3) 

Element 4: Economic Impact 

To a very large degree the diseases caused by V. albo-atrum are effectively 

controlled through the use of healthy planting material, resistant cultivars, 

 

 

 



 33 

pathogen-free growing substrates and good husbandry practices (Pegg, 1984). 

Nevertheless, because of the greater scope for spread with seed and in the field, 

V. albo-atrum continues to cause significant losses in North American lucerne 

crops. 

 

In New Brunswick, Canada, a survey of potato fields in 1991 showed that V. 

albo-atrum was detected in all 37 potato fields surveyed and the average 

population was 350 propagules/g dry soil (Kimpinski et al., 1998). 

Seed treatment and quarantine measures have failed to prevent the introduction 

of V. albo-atrum into new geographical areas. Field experiments at Prosser, 

Washington, USA, showed that the presently recommended seed treatment 

chemicals such as benomyl and captan will not protect lucerne from the 

pathogen if the field soil is infested or if the seed is internally infected. When 

internally infected seed lots were surface sterilized with sodium hypochlorite or 

treated with a combined application of benomyl and captan and seeded in 

experimental field plots, the plants became severely diseased 2 years after 

seeding. The results demonstrated that the primary means of introducing the 

pathogen into disease-free areas was probably by seed lots that contained 

internally infected seeds (Peaden et al., 1985). Methyl bromide fumigation was 

ineffective in eradicating seedborne inoculum of V. albo-atrum (Isaac and Heale, 

1961). 

 

V. albo-atrum is an EPPO A2 quarantine pest (EPPO, 2004)  and also belong to 

Group 1 quarantine pest of Vietnam(MARD, 2005). 

 

 

 

 

High 

(3) 

Element 5: Environmental Impact 

There are no prophylactic or therapeutic fungicides that give satisfactory control 

under field conditions. The diseases caused by V. albo-atrum have been 

controlled mainly through the use of resistant varieties, by reducing inoculum 

and by limiting spread. Therefore there would likely be little additional 

environmental impacts for controlling  V. albo-atrum. 

 

 

Low 

(1) 

 

5. Consequences of Introduction of Phytophthora cryptogea Pethybr. & Laff. 

(Root rot) 

Risk 

Rating 

Element 1: Climate/ Host Interaction  

Phytophthora cryptogea is widely distributed in Europe: Austria, Bulgaria, 

Croatia, Czech Republic, Denmark, Finland, France, Germany, Greece, 

Hungary, Ireland, Italy, Netherlands, Poland, Russian, Serbia and Montenegro, 

Spain, Sweden, United Kingdom; Asia: China, Iran, Japan, Jordan, Republic of 

Korea; Africa: Egypt, South Africa, Zimbabwe; North America: Canada, USA; 

South America: Argentina, Brazil, Chile; Oceania: Australia, New Zealand, 

Papua New Guinea. 

 

P. cryptogea is primarily a soil-borne plant pathogen in the temperate regions 

(Sparrow, 1960). It is most active at temperatures between 10 and 20°C (Erwin 

and Ribeiro, 1996). The motility of zoospores is influenced by soil texture and 

temperature with the period of zoopore motility much less in fine soil compared 

with coarse soil and lasting slightly longer at 12°C than at 27°C. The sporangia 

in soil are tolerant of moderate desiccation for 4-24 h without losing their ability 

to release zoospores when the soil is re-wetted although indirect or direct 

germination declines sharply when the temperature rises above 33°C 

(MacDonald and Duniway, 1978). 

 

 

 

 

 

 

Medium 

(2) 



 34 

Based on this information, its estimated that  P. cryptogea  could establish in 3 

agriculture ecological zones in Vietnam, including:  High land of north 

mountain, Red river delta, Central Highland. 

Element 2: Host range 

P. cryptogea has a wide host range attacking plants from at least 23 families, 

especially from the Actinitiaceae: Actinidia chinensis (Chinese gooseberry), 

Actinidia deliciosa (kiwifruit); Anacardiaceae: Pistacia lentiscus (mastic), 

Pistacia vera (pistachio); Apiaceae: Apium graveolens (celery), Daucus carota 

(carrot), Petroselinum crispum (parsley); Asteraceae: Baccharis pilularis 

(coyotebrush), Calendula officinalis (Pot marigold), Callistephus chinensis 

(China aster), Carthamus tinctorius (safflower), Centaurea (Knapweed), 

Centaurea cyanus (cornflower), Chrysanthemum (daisy), Chrysanthemum 

frutescens (marguerite), Chrysanthemum vestitum, Cichorium intybus (chicory), 

Gerbera jamesonii (African daisy), Helianthus annuus (sunflower), Lactuca 

sativa (lettuce), Liatris spicata (spike gayfeather), Parthenium argentatum 

(Guayule), Pericallis cruenta (common cineraria), Zinnia elegans (zinnia); 

Brassicaceae: Brassica oleracea var. botrytis (cauliflower), Erysimum cheiri 

(wallflower), Matthiola incana (stock), Nasturtium officinale (watercress); 

Caryophyllaceae: Dianthus barbatus (sweet williams), Dianthus caryophyllus 

(carnation), Gypsophila paniculata (babysbreath); Cucurbitaceae: Citrullus 

lanatus (watermelon), Cucumis melo (melon), Cucumis sativus (cucumber), 

Cucurbita (pumpkin), Cucurbita maxima (giant pumpkin), Cucurbita moschata 

(pumpkin), Cucurbita pepo (ornamental gourd); Cupressaceae: Cupressus 

(cypresses), Juniperus chinensis (Chinese juniper); Fabaceae: Cajanus cajan 

(pigeon pea), Cyamopsis tetragonoloba (guar), Glycine max (soyabean), 

Medicago sativa (lucerne), Onobrychis viciifolia (sainfoin), Phaseolus vulgaris 

(common bean), Vicia faba (broad bean), Vicia sativa (common vetch), Vicia 

villosa; Gesneriaceae: Saintpaulia ionantha (African violet); Iridaceae: 

Gladiolus hybrids (sword lily); Lauraceae:  Persea americana (avocado); 

Liliaceae: Allium cepa (onion); Onagraceae: Clarkia (satin flowers); Pinaceae: 

Abies concolor (Rocky Mountain white fir), Abies procera (noble fir), Cedrus 

deodara Cedrus deodara (Himalayan cedar), Pinus (pines), Pinus lambertiana 

(big pine), Pinus mugo (mountain pine), Pinus nigra (black pine), Pinus radiata 

(radiata pine); Plumbaginaceae: Limonium sinuatum (sea pink); Rhamnaceae: 

Ceanothus prostratus (Squawcarpet ceanothus); Rosaceae: Fragaria 

(strawberry), Malus domestica (apple), Prunus armeniaca (apricot), Prunus 

avium (sweet cherry), Prunus cerasus (sour cherry), Prunus dulcis (almond), 

Prunus mahaleb (mahaleb cherry), Prunus persica (peach), Prunus salicina 

(Japanese plum), Pseudotsuga menziesii (Douglas-fir), Rubus idaeus 

(raspberry); Scrophulariaceae: Antirrhinum majus (snapdragon); Solanaceae: 

Capsicum annuum (bell pepper), Cyphomandra betacea (tree tomato); 

Lycopersicon esculentum (tomato), Nicotiana tabacum (tobacco), Solanum 

melongena (aubergine), Solanum tuberosum (potato); Vitaceae: Vitis vinifera 

(grapevine) (CABI, 2007). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High 

(3) 

Element 3: Dispersal Potential  

P. cryptogea is primarily a soil-borne plant pathogen but it also exists in nature 

as a saprobic fresh-water fungus (Sparrow, 1960). Its infecting the roots, stem 

bases, bulbs and corms by mycelia, germ tubes from directly germinated 

sporangia and, more often, by zoospores or cysts. The zoospore discharge from 

sporangia is controlled by the matric and osmotic components of soil water 

potential, favouring saturated or near-saturated non-saline soil (MacDonald and 

Duniway, 1978a). The motility of zoospores is influenced by soil texture and 

 

 

 

 

 

Medium 

(2) 
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temperature with the period of zoopore motility much less in fine soil compared 

with coarse soil (MacDonald và Duniway, 1978c). Duniway and McKeen (1987) 

demonstrated that flagella activity and water movement greatly increase the 

dispersal of zoospores which are attracted to and accumulate on root surface 

where they encyst and germinate to penetrate the epidermis (MacDonald, 1982). 

The incidence of infection of plants is directly related to the concentration of 

motile zoospores per plant (Mitchell et al., 1978). Zoospores or cysts of P. 

cryptogea are commonly spread by irrigation water and the fungus was 

frequently isolated from contaminated water (Bewley and Buddin, 1921; Taylor, 

1977; Stamps, 1978; Ali-Shtayeh et al., 1991; Ali-Shtayeh and MacDonald, 

1991; MacDonald et al., 1994).  

 

The fungus also has the ability to colonize dead organic matter in the soil 

Bumbieris, 1978, 1979), persisting for several years in the absence of a suitable 

host (Stamps, 1978; Krober, 1980). 

Element 4: Economic Impact  
P. cryptogea is a serious plant pathogen in many countries, causing great 

damage especially to tomato and ornamentals grown in nurseries, greenhouses 

and hydroponics. It is a limiting factor in rockwool nutrient solution of tomato in 

glasshouses in the UK (Pegg and Jordan, 1990) and in the production of Gerbera 

and Cineraria in Poland (Orlikowski, 1978; Orlikowski et al., 1984). 

 

 

Medium 

(2) 

Element 5: Environmental Impact  
The control of plant diseases caused by soil-borne pathogens is difficult (CABI, 

2007). Resistant cultivars have been developed only in rare cases, for example, 

raspberry (Washington, 1988) and tomato (Upstone and Finney, 1966). In 

general, fungicidal control is the normal practice using primarily metalaxyl or 

fosetyl-aluminium which are both narrow-spectrum systemic fungicides (Hoitink 

and Powell, 1990). Orlikowski and Wojdyla (1988) demonstrated the use of 

Sandofan M (oxadixyl and mancozeb) as a soil drench to control foot rot of 

gerbera. The pathogen could also be eradicated by solarization or by fumigation 

with methyl bromide/chloropicrin (Kaewrung et al., 1989a, b). 

 

This chemical control may increase the risk of environmental pollution and 

threatens human health. 

 

Medium 

(2) 

 

6. Consequences of Introduction of Phytophthora megasperma Drechsler  

(Root Rot) 

Risk 

Rating 

Element 1: Climate/ Host Interaction  

Phytophthora megasperma is widely distributed and recognized as a pathogen 

of Malus, Prunus, Brassica and other plant species in Europe: France, Greece, 

Ireland, Italy , Serbia and Montenegro, Spain, United Kingdom; Asia: China, 

India, Iran, Japan, Republic of Korea, Philippines; North America: Canada, 

USA; South America: Argentina, Chile; Oceania: Australia, New Zealand 

(CABI, 2007).  

 

Prolonged wet conditions are needed for the development of disease epidemics 

by P. megasperma (Robertson and Dance, 1971), and the most favourable 

temperatures for growth and disease development are around 20°C (Hansen and 

Maxwell, 1991). 

 

Based on the above information available on distribution and climate condition, 

its estimated that Phytophthora megasperma could establishsh in 3 agriculture 

Medium 

(2) 
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ecological zones in Vietnam, including: High land of north mountain, Red river 

delta, Central Highland.  

Element 2: Host range 

Phytophthora megasperma’s host range includes plant in the following 

families: Actinidiaceae: Actinidia deliciosa (kiwifruit); Apiaceae: Daucus 

carota (carrot); Brassicaceae: Brassica oleracea (cabbages, cauliflowers), 

Brassica oleracea var. botrytis (cauliflower), Brassica oleracea var. capitata 

(cabbage), Brassica oleracea var. gemmifera (Brussels sprouts), Brassica rapa 

subsp. pekinensis (Pe-tsai); Juglandaceae: Juglans regia (walnut); Liliaceae:  

Asparagus officinalis (asparagus); Pinaceae: Pseudotsuga menziesii (Douglas-

fir); Rosaceae: Malus domestica (apple); Prunus armeniaca (apricot), Prunus 

avium (sweet cherry), Prunus cerasus (sour cherry), Prunus domestica (plum), 

Prunus dulcis (almond), Prunus mahaleb (mahaleb cherry), Prunus persica 

(peach), Prunus salicina (Japanese plum); Solanaceae: Lycopersicon 

esculentum (tomato), Solanum tuberosum (potato)…(CABI, 2007). 

High 

(3) 

Element 3: Dispersal Potential  

There is no evidence that P. megasperma is seedborne (Richardson, 1979). It 

can be introduced in diseased nursery stock, so nursery hygiene is essential. 

Zoospores can be passively spread long distances in irrigation water, or in 

drainage ditches (Ribeiro and Linderman, 1991). Because oospores can survive 

for prolonged periods in soil, movement of soil between orchards on 

implements also presents a risk (CABI, 2007). 

Medium 

(2) 

Element 4: Economic Impact  

P. megasperma is considered a major pathogen of apples in New York State, 

USA (Jeffers et al., 1982) and in New Zealand (Robertson and Dance, 1971) 

and Prunus species in California, USA, particularly cherry (Mircetich and 

Matheron, 1976; Wilcox and Mircetich, 1985a). Generally, it is considered a 

less aggressive pathogen of apple than P. cactorum (Erwin and Ribeiro, 1996), 

but the most serious Phytophthora pathogen of cherry (Wilcox and Mircetich, 

1985a). 

 

The fungus can also have a major economic impact on Brassica species, 

particularly cauliflower, in the USA (Hamm and Koepsell, 1984) and in the UK 

(Geeson et al., 1990). The disease was more severe in autumn-planted 

cauliflower compared with spring plantings in Oregon, USA, presumably due to 

longer period of cool and wet soils during the growing season (Hamm and 

Koepsell, 1984). 

 

Generally, P. megasperma is one of the less aggressive species of 

Phytophthora, and causes debilitation rather than substantial plant death. 

Medium 

(2) 

Element 5: Environmental Impact  

Soil water management techniques, particularly those that minimize prolonged 

periods of flooding (Wilcox and Mircetich, 1985), are regarded as one of the 

most effective ways of managing all diseases caused by P. megasperma. The 

Oomycete-active fungicides (metalaxyl) have the capacity to slow disease 

development, but they will not eradicate P. megasperma from the soil (CABI, 

2007). The establishment of P. megasperma into Vietnam could trigger the 

initiation of management programmes including chemical programme that may 

increase the risk of environmental pollution and threatens human health. 

Medium 

(2) 

 

7. Consequences of Introduction of Diaporthe phaseolorum var. sojae 

(Lehman) Wehm.  
Risk rating 
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(seed decay: soyabean) 

Risk Element 1: Climate - Host Interaction 

Diaporthe phaseolorum var. sojae  is distributed in many countries around the 

world: Asia (Armenia, Azerbaijan, China, Georgia, India, Japan, Israel, 

Kazakhstan, South Republic of Korea, Republic of Korea, Malaysia, Nepal, Sri 

Lanka and Thailand); Europe (Bulgaria, Czech Republic, France, Hungary, 

Italy, Moldova, Romania, Russia, Sebia and Montenegro); Africa (Cameroon, 

Egypt, Malawi, Nigeria, Senegal, Sierra Leone, South Africa, Tanzania); the 

Central America and Caribbean (Cuba); North America (Canada, USA); 

South America (Brazil, Colombia, Ecuador, Guyana, Paraguay, Venezuela) 

Oceania (Australia). 

 

Disease develops in the tropical areas where has high temperatures and rainfall. 

At 100% RH and 26
o
C,  Diaporthe phaseolorum var. sojae  are the diseases that 

most severely affect seed quality (CABI, 2007) 

 

Based on this information available, we estimate that Diaporthe phaseolorum 

var. sojae could become established in all agriculture ecological zones in Viet 

Nam.  

 

 

 

 

 

 

High 

(3) 

Element 2: Host range 

Soyabean (Glycine max) is the major hosts for Diaporthe phaseolorum var. 

sojae. According to CAB International 2007, the host Diaporthe phaseolorum 

var. sojae of includes some plant species in Alliaceae family: Allium cepa 

(onion), Allium sativum (garlich), Abelmoschus esculentus (okra); 

Amaranthaceae: Amaranthus spinosus (spiny amaranth), Fabaceae: Lupinus 

spp., Phaseolus lunatus (lima bean), Phaseolus vulgaris (common bean), Vigna 

unguiculata (cowpea), Arachis hypogaea (groundnut); Solanaceae : 

Lycopersicon esculentum (tomato), Capsicum frutescens (chilli)  

 

 

High 

(3) 

Element 3: Dispersal potential 

Seeds infected with D. phaseolorum var. sojae, D. phaseolorum var. caulivora 

or Phomopsis longicolla are important in terms of seedling infection and long-

range dissemination of these fungi (Roy and McLean, 1989) 

In addition, this fungus are spread by plant debris and active cultivation of 

human  

(CABI, 2007). 

 

 

High 

(3) 

Element 4: Economic Impact 
Diaporthe phaseolorum var. sojae  infestations plant can result in the reduction 

in the seed quality and yields in this crop, reduced germination seeds. 

Soyabean seeds showing symptoms of D. phaseolorum var. sojae infection were 

smaller in size and volume, lower in density, produced lower quality oil and 

flour, and had lower viability and durability than symptomless seeds (Hepperly 

and Sinclair, 1978). 

 

In Indiana, USA, an 8-10 week delay in harvest increased the incidence of D. 

phaseolorum in seed of 14 varieties belonging to MG I, II, III and IV. As a 

result of delayed harvesting, seedling emergence was reduced by, on average, 

36% in MG I and II, 10% in MG III and 6% in MG IV (CABI, 2007). 

 

Diaporthe phaseolorum var. sojae species are listed as quarantine pests in many 

countries such us: republic of Kyrgyzstan, Turkey, Morocco  

(http://www.biosecurity.govt.nz/files/regs/stds/icprs/turkey.pdf, 

http://www.eppo.org/ABOUT_EPPO/EPPO_MEMBERS/phytoreg/summaries/

 

 

 

 

 

 

High 

(3) 
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SUE-MA-99.doc). 

Element 5: Environmental Impact 

The establishment of Diaporthe phaseolorum var. sojae could trigger the 

initiation of management programmes including chemical programme (such as 

Benomyl, thiophanate-methyl, chlorothalonil, thiabendazole and captafol, 

thiram and carboxin + thiram,  benomyl + Zn2+ maneb, thiophanate-methyl, 

benomyl, chlorothalonil, Zn2+ maneb, thiabendazole …) that may increase the 

risk of environmental pollution and threatens human health. 

 

Medium 

(2) 

 

8. Consequences of Introduction of  Pectobacterium rhapontici (Millard 

1924) Patel & Kulkarni 1951 

(Rhubarb crown rot) 

Risk  

rating 

Element 1: Climate - Host Interaction 

Pectobacterium rhapontici is distributed in many countries around the world: 

Europe (Belgium, France, Italy, Norway, Poland, Ukraine, United Kingdom), 

Asia (Iran, Israel, Japan, Republic of Korea and Malaysia), North America 

(Canada, Mexico, United States). 

 

The maximum temperature for growth of P. rhapontici is 34°C, the optimum is 

25-30°C (CABI, 2007). 

Major host of Pectobacterium rhapontici are Triticum aestivum (wheat) and 

some minor host such as Allium cepa (onion), Allium sativum (garlic), 

Lycopersicon esculentum (tomato). The development of the Pectobacterium 

rhapontici in a new area is dependent on the availability of host plants, the 

temperature and the humidity. 

 

Based on the above information available, we estimate that Pectobacterium 

rhapontici could become established in agriculture ecological zones in Vietnam 

such as: Red River Delta, North Central Coast and Central Highlands 

 

 

 

 

 

 

 

Medium 

(2) 

Element 2: Host range 

The host of Pectobacterium rhapontici includes some plant species in family: 

Asteraceae: Cichorium (chicory); Caryophyllaceae: Dianthus (carnation); 

Chenopodiaceae: Beta vulgaris var. saccharifera (sugarbeet); Fabaceae: 

Pisum sativum (pea); Rosaceae: Pyrus (pears); Liliaceae: Allium cepa (onion), 

Allium sativum (garlic), Hippeastrum, Hyacinthus orientalis (hyacinth); 

Moraceae: Morus (mulberrytree), Morus alba (mora); Poaceae: Triticum 

(wheat), Triticum aestivum (wheat); Polygonaceae: Rheum hybridum 

(rhubarb); Primulaceae: Cyclamen persicum (cyclamens); Solanaceae: 

Lycopersicon esculentum (tomato) (CABI, 2007). 

 

 

 

 

 

High 

(3) 

Element 3: Dispersal potential 

The nematode Anguillulina dipsaci is known to assist P. rhapontici to enter the 

crowns of rhubarb. Under field conditions, P. rhapontici can penetrate young 

pea pods through insect wounds or mechanical injuries and, subsequently, 

infects the seeds produced in the pod. 

Infected setts could transmit this disease into new areas (CABI, 2007). 

 

Medium 

(2) 

Element 4: Economic Impact 

The full impact of  P. rhapontici on dry pea production in southern Alberta, 

Canada, remains unknown, but the presence of pink seeds can lower the grade 

and price of dry peas produced. Losses in other hosts are rarely serious (CABI, 

2007).  

 

Low 

(1) 

Element 5: Environment Impact 

Because there is a little economic impact. Therefore, it is not necessary to apply 
Low 

(1) 
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control methods. 

  

9. Consequences of Introduction of Pseudomonas cichorii (Swingle 1925) 

Stapp 1928  

(bacterial blight of endive) 

Risk 

Rating 

Element 1: Climate - Host Interaction 

Pseudomonas cichorii is probably ubiquitous. It causes serious diseases in all 

regions characterized by mild temperatures and high humidity or in protected 

environments. It is widespread in France, Germany, Italy, Russia, UK, Japan, 

Taiwan, South Africa, Tanzania, Barbados, Brazil, Cuba and New Zealand. In 

the USA, it occurs most frequently in Florida. 

 

Periods of high humidity and leaf wetness are necessary for infection and 

disease development. Disease develops over a wide temperature range, the 

optimum being 20-28°C (Jones et al., 1984) (CABI, 2007). 

 

Based on the information available, we estimate that Pseudomonas cichorii 

could establish in four agriculture ecological zones in Vietnam such as: 

highland of North mountain, Red River Delta, North Central Coast and Central 

Highlands. 

High 

(3) 

Element 2: Host range 
P. cichorii has a wide host range and can incite disease in a large number of 

plant species from various families:  

Acanthaceae: Barleria cristata (philippine violet); Agricaceae: Agaricus; 

Apiaceae: Apium graveolens, Aracacia xanthorrhiza (arracacha); Asteraceae: 

Chrysanthemum coronarium, Chrysanthemum morifolium, Chrysanthemum 

vestitum,  Cichorium endivia, Cichorium endivia subsp. endivia,  Cichorium 

endivia var. crispum, Cichorium intybus L., Gerbera jamesonii, Lactuca sativa 

L., Calendula officinalis (Pot marigold), Carthamus tinctorius (safflower),  

Centaurea cyanus (cornflower); Brassicaceae: Brassica napus var. napus 

(rape), Brassica oleracea var. botrytis (cauliflower),  Brassica oleracea var. 

capitata (cabbage),  Brassica rapa ssp. oleifera (turnip rape),  Brassica rapa 

subsp. chinensis (Chinese cabbage), Brassica rapa subsp. pekinensis (Pe-tsai); 

Cucurbitaceae: Citrullus lanatus (watermelon); Fabaceae: Vigna angularis; 

Geraniaceae: Pelargonium L'Héritier; Malvaceae: Hibiscus rosa-sinensis L.;  

Liliaceae: Allium sativum (garlic); Malvaceae: Abelmoschus esculentus (okra); 

Rubiaceae: Coffea arabica (arabica coffee); Solanaceae: Capsicum (peppers), 

Capsicum annuum (bell pepper),  Lycopersicon esculentum (tomato), Solanum 

melongena (aubergnie); Theaceae: Camellia L. (tea) (CABI,2007).  

High 

(3) 

Element 3: Dispersal Potential 

The pathogen is disseminated by soil, rain water, irrigation water and stomata 

or wounds. P. cichorii can survive in soil for short periods, but for up to 6 

months in buried, infected debris. 

 In addition, Liriomyza trifolii is recognized as the insect vector of P. cichorii 

(CABI, 2007).  

High 

(3) 

Element 4: Economic Impact 

P. cichorii has a wide host range and can incite disease in a large number of 

plant species. Under environmental conditions favourable to the pathogen, 

diseases incited by P. cichorii cause severe damage to the host and can result in 

outbreaks. Severe disease outbreaks on lettuce leading to losses of up to 100% 

have been reported in California, Italy and Portugal (CABI, 2007). 

 

High 

(3) 
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P. cichorii is the causal agent of leaf spot and blight diseases of ornamentals 

and vegetables. 

Pseudomonas cichorii is included on the A1 list of quarantine pests in 

Argentina (COSAVE) for ornamentals, vegetables, coffee and pear. Recently it 

has been reported in La Plata, Argentina, causing leaf spot on celery (Alippi, 

1996). 

Futhermore, P. cichorii is quarantine pests on A2 list of Africa. 

Element 5: Environmental Impact 

Control of disease caused by P. cichorii is difficult to achieve when conditions 

favour the pathogen. Chemical control are not effective in the prevention 

bacteria P. cichorii. Measures are mainly used in the prevention bacteria as 

cultivation methods,  resistant cultivars. 

Therefore, environmental factors that cause species in ecological agriculture 

will be evaluated at low risk  

 

Low 

(1) 

 

10. Consequences of Introduction of Pseudomonas marginalis pv. 

marginalis (Brown 1918) Stevens 1925 

(lettuce marginal leaf blight)  

Risk  

rating 

Element 1: Climate/ Host Interaction 

P. marginalis pv. marginalis probably has a worldwide distribution. In Europe:  

Austria, Belgium, France, Germany, Ireland, Italy, Netherlands, Portugal, 

Spain, England and Wales, Scotland, In Asia: China, India, Indonesia, Iran, 

Japan, Republic of Korea, Nepal, Africa: Egypt, Ethiopia, Kenya, Nigeria, 

South Africa, Tanzania, Ugandal, Central America & Caribbean: Barbados,  

Bermuda, North America: Canada, USA, Tennessee, Utah, South America: 

Argentina, Brazil, Venezuela, Oceania: Australia. 

 

P. marginalis pv. marginalis can survive in the soil for a period of up to 4 

months. when the soil water content is 15-30% and at a temperature of 8°C. At 

lower moisture levels and/or higher temperatures, survival is lower (Dealto and 

Surico, 1982). They can cause soft rot on vegetables even when stored at very 

low temperatures (0.4-1°C) (CABI, 2007). 

 

Based on this distribution, we estimate that P. marginalis pv. marginalis could 

become established in all agriculture ecological zones in Vietnam.  

High 

(3) 

Element 2: Host range 

P. marginalis pv. marginalis has been recorded to attack multiple species: 

Apiaceae:  Apium graveolens (celery), Daucus carota (carrot), Petroselinum 

crispum (parsley); Araceae: Philodendron bipinnatifidum (lacy tree 

philodendron), Syngonium, Syngonium podophyllum (Arrowhead vine); 

Asteraceae: Cichorium (chicory), Helianthus annuus (sunflower), Lactuca 

sativa (lettuce), Lactuca sativa var. capitata (head lettuce), Chrysanthemum 

vestitum, Dahlia pinnata (garden dahlia); Brassicaceae: Brassica nigra (black 

mustard), Brassica oleracea (cabbages, cauliflowers), Brassica oleracea var. 

botrytis (cauliflower), Brassica oleracea var. capitata (cabbage), Brassica rapa 

subsp. pekinensis (Pe-tsai), Raphanus sativus (radish), Armoracia rusticana 

(horseradish), Eutrema wasabi (Wasabi); Bromeliaceae:  Ananas comosus 

(pineapple); Ranunculaceae: Aconitum napellus (aconite monkshood); 

Campanulaceae: Lobelia erinus (Dwarf blue lobelia); Caryophyllaceae: 

Dianthus caryophyllus (carnation); Cucurbitaceae: Cucumis sativus 

(cucumber), Chenopodiaceae: Beta vulgaris (beetroot), Beta vulgaris var. 

 

 

High 

(3) 
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cicla; Fabaceae: Onobrychis viciifolia (sainfoin), Phaseolus coccineus (runner 

bean), Phaseolus vulgaris (common bean); Iridaceae: Iris germanica (German 

iris); Liliaceae: Allium cepa L., Allium sativum (garlic), Hyacinthus orientalis 

(hyacinth); Agapanthus africanus (African blue lily), Allium chinense (spring 

onion); Primulaceae: Primula (Primrose); Polygonaceae: Rheum hybridum 

(rhubarb); Ranunculaceae: Anemone coronaria (Poppy anemone), Nigella 

damascena (Love-in-a-mist), Rosaceae:  Prunus amygdalus, Prunus persica 

(peach); Salicaceae: Populus (poplars); Solanaceae: Capsicum annuum (bell 

pepper),  Lycopersicon esculentum (tomato), Nicotiana tabacum (tobacco, 

Solanum tuberosum (potato);  Zingiberaceae:  Zingiber officinale (ginger) 

(CABI, 2007). 

Element 3: Dispersal Potential 

Pure cultures of bacteria were isolated from diseased and visually healthy plants 

and seeds. The most widespread bacterial pathogen of faba bean seeds and 

plants was P. marginalis pv. marginalis (Shahriari and Rahimian, 2002). 

However, this study does not clearly indicate whether the bacteria recovered 

from infected plants was P. marginalis pv. marginalis transmitted from 

naturally infected seeds. 

 

P. marginalis pv. marginalis exist in roots, soil, plant parts, artesian waters and 

industrial wastes, this bacteria invade and cause disease to plants when 

motorized trail damage. 

 

 

Low 

(1) 

Element 4: Economic Impact 

Crop losses of up to 40% due to head rot in broccoli have been reported from 

Canada by Hildebrand (1989). Wimalajeewa et al. (1987) reported a 35% crop 

loss in the field and over 10% in transit and storage for broccoli with head rot. 

Severe problems in the field and in storage with onions have been reported 

from New Zealand (Wright and Hale, 1992) (CABI,2007). 

 

EPPO considers P. marginalis pv. marginalis  as an A2 quarantine pest and it is 

Pests of quarantine importance in Africa.  

High 

(3) 

Element 5: Environmental Impact 

Insecticides are not effective for controlling P. marginalis pv. marginalis.  

Recommendations are sowing healthy seed, managing weeds. Therefore,   

environment factors, human and domestic animals are low. 

Low 

(1) 

  

11. Consequences of Introduction of: Pseudomonas viridiflava (Burkholder 

1930) Dowson 1939 

(bacterial leaf blight of tomato) 

Risk  

rating 

Element 1: Climate/ Host Interaction 

P. viridiflava has been reported from host plants in many countries and is likely 

to have a world-wide distribution. In Asia: China, Iran, Japan, Jordan, Republic 

of Korea, Nepal, Turkey (CABI, 2007). 

 

Under laboratory conditions optimal temperatures from 18-35
o
C. Minimum 

temperature for bacteria can develop at 2-6
o
C, and as high as 35-41

o
C. the 

bacterium will die when temperature is greater than 50
o
C (Trường Đại học 

Illinois, 1990). 

 

Based on this distribution, we estimate that Pseudomonas viridiflava could 

become established in all agriculture ecological zones in Vietnam.  

 

 

 

 

 

High 

( 3 ) 
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Element 2: Host range 

Pseudomonas viridiflava attacks in other host such as: Apiaceae: Anethum 

graveolens (dill), Apium graveolens (celery), Apium graveolens var. dulce 

(celery) ; Brassiceae: Brassica spp.; Cucurbitaceae: Cucumis melo (melon), 

Cucumis sativus (cucumber), Cucurbita maxima (giant pumpkin); Poaceae:  

Sorghum bicolor (sorghum), Sorghum sudanense (Sudan grass), Zea mays 

(maize), Liliaceae: Allium cepa (onion);  Solanaceae: Lycopersicon 

esculentum (tomato), Capsicum annuum (bell pepper) (CABI, 2007). 

 

 

 

High 

( 3 ) 

Element 3: Dispersal Potential 

P. viridiflava can be isolated from plant surface washes at most times of the 

year. It may be present as an epiphyte on many plants (Bordjiba and Prunier, 

1991; Mariano and McCarter, 1992, 1993). P. viridiflava may be carried as a 

surface contaminant on seed (Mariano and McCarter, 1992). 

 

It is generally considered to be present as a resident organism on the surface of 

many plants. Sources of inoculum can therefore be found on alternative host 

plants, which may be weeds or adjacent crops. The pathogen is thought to be 

carried in aerosols in wind-driven rain within and between crops (CABI, 2007). 

 

 

 

High 

(3) 

Element 4: Economic Impact 

P. viridiflava commonly causes a generalized necrotic rot on soft plant tissue. 

Necrosis usually occurs on leaves, but can occur in plant stems, flowers, flower 

buds and on fruits. Leaf spots can become enlarged and may develop chlorotic 

margins. 

 

In March 1983, a few fields in southwest Florida tomato, leaf spot disease has 

caused damage to 100% of trees. Cause has been identified as the bacteria P. 

viridiflava and dead spots caused major damage, lose up to 50% of the leaves. 

 

 

 

Medium 

( 2 ) 

Element 5: Environmental Impact 

Methods of cultivation measures are mainly used for prevention species 

Pseudomonas viridiflava (CABI, 2007). Therefore, those are not toxic and 

harmful to the environment, human and domestic animals. 

 

Low 

(1) 
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12. Consequences of Introduction of : Alfalfa mosaic virus (AMV) Risk  

rating 

Element 1: Climate/ Host Interaction 

Alfalfa mosaic virus (AMV)  has a world-wide distribution. In Asia is found in 

Bangladesh, China, India, Iran, Iraq, Israel, Japan, Republic of Korea, 

Kyrgyzstan, Lebanon, Myanmar, Nepal, Oman, Pakistan, Saudi Arabia, Syria, 

Tajikistan, Turkey, Uzbekistan, Yemen. 

 

Symptoms vary from wilting, white flecks, malformation like dwarfing, 

ringspots, mottles, mosaics to necrosis depending on the virus strain, host 

variety, stage of growth at infection and environmental conditions. Signs of 

infection can persist or disappear quickly. The virus can be detected in each 

part of the host plant. The virions are mainly found in the cytoplasm and 

chloroplast of the infected plant (as inclusion bodies). in vitro AMV has a 

longevity of 1–4 days (sometimes much longer). Air temperature and light are 

the environmental factors that have the greatest influence on the multiplication 

and movement of AMV in the plant and thus indirectly on the symptoms. 

Under low temperature the appearance of necrosis for example is less than that 

for high temperature. The virus usually reaches his inactivation temperature at 

60-65°C. Dark conditions slow down the virus multiplication, while light 

speeds it up. A hypothesis for this phenomenon is that shading causes a 

decrease in ATP production by photosynthesis. The optimum pH was found to 

be about 7-7.5 for AMV in sap (depending on the host species) (http://en. 

wikipedia.org/wiki/Alfalfa-mosaic-virus). 

 

Infection process of this virus is closely related with aphid species as: Myzus 

persica, Acyrthosiphon pisum and at least 14 other species aphips of family 

Aphididae (order Hemiptera) (CABI; 2007; http://en. 

wikipedia.org/wiki/Alfalfa-mosaic-virus). 

 

Based on this distribution, we estimate that Alfalfa mosaic virus (AMV) could 

become established in all agriculture ecological zones in Vietnam.  

 

 

 

 

 

 

 

 

 

 

 

High 

(3) 

 

Element 2: Host range 

AMV infects over 600 plant species in 70 families: Apiaceae Apium 

graveolens (celery), Apium graveolens var. rapaceum (celeriac), Coriandrum  

sativum (coriander), Asteraceae Lactuca sativa (lettuce), Caprifoliaceae 

Viburnum opulus (Guelder rose); Cucurbitaceae (cucurbits), Fabaceae 

Glycine max (soyabean), Vigna radiata (mung bean), Vigna unguiculata 

(cowpea),  Trifolium incarnatum (Crimson clover), Cicer arietinum (chickpea), 

Medicago sativa (lucerne),  Phaseolus (beans),  Trifolium repens (white 

clover), Lablab purpureus (hyacinth bean),  Trifolium pratense (purple clover), 

Phaseolus vulgaris (common bean),  Pisum sativum (pea),  Trifolium 

subterraneum (subterranean clover), Vicia faba (broad bean), Vigna angularis 

(adzuki bean),  Cercis siliquastrum (Judas tree), Cajanus cajan (pigeon pea); 

Solanaceae:  Capsicum annuum (bell pepper), Lycopersicon esculentum 

(tomato), Cyphomandra betacea (tree tomato)…(CABI, 2007) (http://en. 

wikipedia.org/wiki/Alfalfa-mosaic-virus). 

 

 

 

 

 

 

High 

(3) 
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Element 3: Dispersal Potential 

The vectors are insects of the order Hemiptera, family Aphididae; green peach 

aphids (Myzus persicae) and at least 14 other species are known to play that 

role. AMV can also be transmitted by seed, pollen to the seed (rarely by 

ovules), through mechanical inoculation by plant sap and by the parasitic plant 

dodder (Cuscuta). The combination of seed- infected plants and spreading by 

aphids results mostly in high levels of infection (http://en. 

wikipedia.org/wiki/Alfalfa-mosaic-virus).  

 

 

 

High 

(3) 

Element 4: Economic Impact 

The host range of the virus is wide and includes food crops and pasture (peas, 

lentils, potatoes, clovers,…)(http://en. wikipedia.org/wiki/Alfalfa-mosaic-

virus). 

Infection by AMV causes important yield losses, reduces winter survival and 

facilitates infection of the affected plant by other pathogens and the crop yield 

of Vigna angularis can be reduced by up to 70% (Iizuka, 1990). AMV infection 

of parent lucerne plants can result in a 30-50% reduction in seed germination 

(Hemmati and McLean, 1977) (CABI, 2007). 

 

High incidences of seedborne infection have been recorded, such as 20,2% in 

Solanum  brevidens (Valkonen et al., 1992), 8-38% in soyabean (Almeida et 

al., 1982; Laguna et al., 1988) and >60% in Medicago laciniata, murex (Jones 

and Pathipanawat, 1989; McKirdy and Jones, 1995) and Trifolium 

alexandrinum (Mishra et al., 1980) (CABI, 2007). Insecticides against aphids 

are not effective for controlling AMV  (http://en. wikipedia.org/wiki/Alfalfa-

mosaic-virus).  

 

 

 

 

 

High 

(3) 

Element 5: Environmental Impact 

Combining insecticides with mineral oil (Reagan et al., 1979) or application of 

mulches between the rows (Kemp, 1978) gives sufficient insect control to limit 

infection. So those are toxic and harmful to the environment, human and 

domestic animals. 

 

 

Medium 

(2) 

 

13. Consequences of Introduction of Peanut stunt virus (PSV) 

 

Risk  

rating 

Element 1: Climate/ Host Interaction 

Peanut stunt virus (PSV) was recorded in many countries included: Asia: 

China (Hebei, Henan, Liaoning), Japan, India, Republic of Korea and North 

Republic of Korea; Europe: France, Italy, Russia, Hungary, Spain and Poland; 

Africa: Morocco, Sudan and America (http://en. wikipedia.org/wiki/Peanut-

stunt-virus; CABI, 2007). 

  

Virus is transmitted by arthropods belonging to the order Hemiptera, family 

Aphididae; Aphis craccivora, A spiraecola and Myzus persicae 

(www.ncbi.nih.gov/ICTVdb/ICTVdB/00.010.0.04.002.htm, http://en. 

wikipedia.org/wiki/Peanut-stunt-virus, edis.ifas.ufl.edu/AG141,  CABI, 2007). 

 

Based on the information available, we estimate that Peanut stunt virus could 

establish in all most of the agriculture ecological zones in Vietnam (MARD, 

2006). 

Hight 

(3) 

 

http://www.ncbi.nih.gov/ICTVdb/ICTVdB/00.010.0.04.002.htm
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Element 2: Host range 

PSV naturally infects several leguminous host species, Fabaceae family such 

as: Vicia faba, Glycine max, Pisum sativum, Vigna unguiculata, Coronilla 

varia, Tephrosia sp. And Lupinus luteus, Arachis hypogaea (groundnut), 

Coronilla varia (crown vetch), Glycine max (đậu tương), Lupinus albus (white 

lupine), Lupinus luteus (yellow lupin), , Medicago sativa (lucerne), Phaseolus 

(beans), Pisum sativum (pea), Tephrosia (hoary-pea), Trifolium incarnatum 

(Crimson clover), Trifolium pratense (purple clover), Trifolium repens (white 

clover), Trifolium subterraneum (subterranean clover), Trifolium vesiculosum 

(Arrowleaf clover), Vicia faba (broad bean), Vigna angularis (adzuki bean); 

and others include  Solanaceae: Nicotiana tabacum (tobacco), Lycopersicon 

esculentum (tomato), Datura stramonium (jimsonweed) (CABI, 2007, 

www.ncbi.nih.gov/ICTVdb/ICTVdB/00.010.0.04.002.htm). 

Hight 

(3) 

 

Element 3: Dispersal potential 

 PSV is transmitted in nature by insect vectors belonging to the Aphididae, 

such as Aphis craccivora, A. spiraecola and Myzus persicae. Beside that, PSV 

can also be transmitted by mechanical inoculation and from seeds to seedlings 

in a small percentage (ca 0.1%) of groundnut seeds, for soyabean, seed 

transmission rates of 3-4% (CABI, 2007; wikipedia.org/wiki/Peanut-stunt-

virus).  

Hight 

(3) 

Element 4: Economic Impact 

In 1964, average losses of groundnuts due to Peanut stunt virus in Virginia 

(America) were estimated about 10-50% (Miller, L.E. và Troutman, J.L., 

1966).  

Medium 

(2) 

Element 5: Environmental Impact 

There are no control methods for PSV, however, we can use pesticide to 

control insect vectors belonging to the Aphididae (CABI, 2007). Thus, the 

introduction of this species in a new area may require chemical control 

programs which may negatively impact on human health, animals and the 

environment. 

Medium 

(2) 

  

14. Consequences of Introduction of : Broad bean wilt virus (BBWV) Risk  

rating 

Element 1: Climate/ Host Interaction 

Broad bean wilt virus (BBWV) has been reported in Europe: Bulgaria, Czech 

Republic, France, Germany, Greece, Hungary, Italy, Poland, Slovakia, Spain, 

United Kingdom; Asia: Bangladesh, China, India, Iran, Iraq, Japan, Jodan, 

Republic of Korea, Philippines, Singapore, Syria, Turkey; Africa: Egypt, 

Ethiopia, Morocco, South Africa, Sudan, Tanzaria, Tunisia; North American: 

USA; South American: Argentina; Oceania: Australia (CABI, 2007). 

 

BBWV is transmitted by aphids in family Aphididae (order: Hemiptera): 

Acyrthosiphon onobrychis, A. pisum, Aphis craccivora, A. fabae, A. nasturtii, 

Macrosiphum euphorbiae, M. persicae, M. solanifolii, Myzus pisi. Aphids 

probably occur in many countries of the world (CABI, 2007). 

 

Based on this distribution, we estimate that Broad bean wilt virus (BBWV) 

could become established in all agriculture ecological zones in Vietnam 

High 

(3) 

 

Element 2: Host range 

BBWV has been reported in natural infections of 180 species of 41 plant 

families: Apiaceae: Daucus carota  (carrot), Petroselinum crispum (parsley), 

 

 

High 
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Apium graveolens (celery), Asteraceae: Lactuca sativa (lettuce), ), Cynara 

cardunculus L. var. scolymus (globe artichoke); Brassicaceae: Brassica napus 

var. napus (rape), Brassica rapa subsp. chinensis (Chinese cabbage) 

Chenopodiaceae: Beta vulgaris var. saccharifera (sugarbeet), Spinacia 

oleracea (spinach); Fabaceae: Phaseolus lunatus (lima bean), Phaseolus 

vulgaris (common bean),  Vigna unguiculata (cowpea), Glycine max 

(soyabean), Vicia faba (broad bean),  Vigna radiata (mung bean), Solanum 

melongena (aubergine); Plantaginaceae: Plantago lanceolata; 

Scophulariaceae: Antirrhinum majus; Solanaceae: Capsicum annuum (bell 

pepper), Lycopersicon esculentum (tomato), Nicotiana tabacum (tobacco); 

Tropaeolaceae: Tropaeolum majus, Vitaceae: Vitis vinifera (grapevine). 

(CABI, 2007; wikipedia.org/wiki/Broad_bean_wilt_virus). 

(3) 

 

Element 3: Dispersal Potential 

BBWV is transmitted by aphids in a non-persistent manner. The aphid species 

known to transmit BBWV are Acyrthosiphon onobrychis, A. pisum, Aphis 

craccivora, A. fabae, A. nasturtii, Macrosiphum euphorbiae, Myzus pisi, 

Macrosiphum persicae, Macrosiphum solanifolii.  

 

The transmission efficiency differs according to aphid species and is higher for 

M. persicae than for A. craccivora (Su et al., 1989). 

BBWV were originally thought not to be seed transmitted, but a low 

percentage of seed transmission occurs in faba bean (Makkouk et al., 1990) 

(CABI, 2007). 

High 

 (3) 

Element 4: Economic Impact 

Broad bean wilt virus can cause substantial yield loss because of its effect on 

plant development and quality. In France, 50-80% yield loss by BBWV was 

measured in broad bean (Putz and Kuszala, 1973). 

Medium 

 (2) 

Element 5: Environment Impact 

Chemical control are used to prevent aphid species which are transmitted of 

BBWV (CABI, 2007). So those are toxic and harmful to the environment, 

human and domestic animals. 

 

Medium 

 (2) 

 

For each pest, sum the five Risk Elements to produce a Cumulative Risk Rating. This 

Cumulative Risk Rating is considered to be a biological indicator of the potential of the pest to 

establish, spread, and cause economic and environmental impacts. The cumulative Risk Rating 

should be interpreted as follows: 

- Low:       5 - 8 points 

- Medium: 9 - 12 points 

- High:      13 - 15 points 

 

A cumulative Risk Rating is then calculated by summing all risk element values. The values 

determined for the Consequences of Introduction for each pest are summarized in Table 3. 
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Table 3: Summary of Consequences of Introduction 

Pest 
Risk 

Element 
1 

Risk 
Element 

2 

Risk 
Element 

3 

Risk 
Element 

4 

Risk 
Element 

5 

Cumulative 
Risk  

Rating 

Phthorimaea operculella 

(Zeller 1873) 

Order: Lepidoptera 

Family: Gelechiidae 

 

High 

(3) 

 

High 

(3) 

 

High 

(3) 

High 

(3) 

Medium 

(2) 
High 

(14) 

Stemphylium vesicarium 

(Wallr.) E.G. Simmons  

Order: Hyphales 

Family: Dematiaceae 

High 

(3) 

High 

(3) 

Medium 

(2) 

Medium 

(2) 

Medium 

(2) 
Medium 

(12) 

Phytophthora cryptogea 

Pethybr. & Laff. 

Order: Pythiales 

Family: Pythiaceae 

Medium 

(2) 

High 

(3) 

Medium 

(2) 

Medium 

(2) 

Medium 

(2) 
Medium 

(11) 

Phytophthora 

megasperma Drechsler  

Order: Pythiales 

Family: Pythiaceae 

Medium 

(2) 

High 

(3) 

Medium 

(2) 

Medium 

(2) 

Medium 

(2) 

Medium 

(11) 

Verticillium albo-atrum 

Reinke & Berthold 

Order: Hyphales 

Family: Moniliaceae 

High 

(3) 

High 

(3) 

High 

(3) 

High 

(3) 

Low 

(1) 

High 

(13) 

Diaporthe phaseolorum 

var. sojae (Lehman) 

Wehm. 

Order: Diaporthales 

Family: Valsaceae 

High 

(3) 

High 

(3) 

High 

(3) 

High 

(3) 

Medium 

(2) 
High 

(14) 

Phomopsis longicolla 

Hobbs 

Order: 

Sphaeropsidales 

Family: 

Sphaeropsidaceae 

 

 

High 

(3) 

 

 

High 

(3) 

 

 

High 

(3) 

 

 

High 

(3) 

 

 

Medium 

(2) 

 

 

High 

(14) 

Pectobacterium 

rhapontici (Millard 

1924) Patel & Kulkarni 

1951 

Order: 

Enterobacteriales 
Family: 
Enterobacteriaceae 

Medium 

(2) 

High 

(3) 

Medium 

(2) 

Low 

(1) 

Low 

(1) 

Medium 

(09) 

Pseudomonas cichorii 

(Swingle 1925) Stapp 

1928 

Order: 

Pseudomonadales 

Family: 

Pseudomonadaceae 

 

High 

(3) 

 

High 

(3) 

 

High 

(3) 

 

High 

(3) 

 

Low 

(1) 

 

High 

(13) 

Pseudomonas marginalis High High Low High Low Medium 
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pv. marginalis (Brown 

1918) Stevens 1925 

Order: 

Pseudomonadales 

Family: 

Pseudomonadaceae 

(3) (3) (1) (3) (1) (11) 

Pseudomonas viridiflava 

(Burkholder 1930) 

Dowson 1939 

Order: 

Pseudomonadales 

Family: 

Pseudomonadaceae 

 

 

High 

(3) 

 

 

High 

(3) 

 

 

High 

(3) 

 

 

Medium 

(2) 

 

 

Low 

(1) 

 

 

Medium 

(12) 

Alfalfa mosaic virus 

(AMV) 

Family: Bromoviridae 

Genus: Alfamovirus 

 

High 

(3) 

 

High 

(3) 

 

High 

(3) 

 

High 

(3) 

 

Medium 

(2) 

 

High 

(14) 

Peanut stunt virus (PSV) 

Family: Bromoviridae 

Genus: Cucumovirus 

High 

(3) 

High 

(3) 

High 

(3) 

Medium 

(2) 

Medium 

(2) 
High 

(13) 

Broad bean wilt virus 

(BBWV) 

Family: Comoviridae 

Genus: Fabavirus 

High 

(3) 

High 

(3) 

High 

(3) 

High 

(3) 

Medium 

(2) 
High 

(14) 

 

2.4. Assess Introduction Potential  

Use Risk Element 6 to rate the potential likelihood of introduction for quarantine pests likely to 

follow the pathway.  

 

Risk Element 6: Survival and Access to Suitable Habitat and Hosts 

For each pest, consider six sub-elements: 

Sub-element 1- Quantity of commodity imported annually: 

The likelihood that an exotic pest will be introduced depends on the amount of the potentially 

infested commodity that is imported. For qualitative pest risk assessments, the amount of 

commodity imported is estimated in units of standard 40 foot long shipping containers. In those 

cases where the quantity of a commodity imported is provided in terms of kilograms, pounds, 

number of items, etc., convert the units into terms of 40 foot shipping containers. 

Score as follows: 

Low: ………… < 10 containers/year     ……...................................…………….. 1 point 

Medium: ………..10 - 100 containers/year……...........…........………………….. 2 points 

High: ………… > 100 containers/year …………….............……........………… 3 points 

Sub-element 2- Survive post harvest treatment:  

For this sub-element, post harvest treatment refers to any manipulation, handling or specific 

phytosanitary treatment to which the commodity is subjected. Examples of post harvest 

treatments include culling, washing, chemical treatment, cold storage, etc. If there is no post 

harvest treatment, estimate the likelihood of this sub-element as High. 
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Sub-element 3- Survive shipment:  

Estimate survival during shipment; assume standard shipping conditions. 

Sub-element 4- Not are detected at the port of entry:  

Unless specific protocols are in place for special inspection of the commodity in question, 

assume standard inspection protocols for like commodities. To consider this sub-element, the 

following issues should be taken into account: commodity type (such as planting materials), 

pests (latent diseases, development stages), staff capabilities, equipment, existing protocols, etc. 

Sub-element 5- Imported or moved subsequently to an area with an environment suitable 

for survival: Consider the geographic location of likely markets and the proportion of the 

commodity that is likely to move to locations suitable for pest survival. Even if infested 

commodities enter the country, not all final destinations will have suitable climatic conditions for 

pest survival. 

 Even if the final destination of infested commodities is suitable for pest survival, suitable hosts 

must be available in order for the pest to survive. Consider the complete host range of the pest 

species. 

Rate sub-elements 2-6 as follows: 

- Low: …………………. 1 point 

- Medium: ….………… 2 points 

- High: .……………….. 3 points 

The events described in sub-elements 2 - 6 should be considered as a series of independent 

events that must all take place before a pest outbreak can occur, i.e., the estimates for one 

element should not affect estimates for other elements. 

 

Based on TCN 955:2006, the potential likelihood of introduction for quarantine pests likely to 

follow the tomato fruits from Republic of Korea into Vietnam is rated as: 

 

Sub-element 1- Quantity of commodity imported annually 

 

The rating for the quantity imported annually is based on the amount reported by the exporter, 

and is converted into standard units of 40-foot-long shipping containers. It is the first time fresh 

tomatoes imported from Republic of Korea to Vietnam, the initial volumme of this commodity to 

be shipped to Vietnam is not likely to be greater than 100 containers per year. This risk element 

is therefore rated Medium (2 points) for all pests associated with imported tomato fruit from 

Republic of Korea. 

 

Sub-element 2- Survive post harvest treatment 

This risk sub-element evaluates the efficacy of standard post-harvest treatments in terms of the 

likely mortality of pests exposed to the treatments. The lavae of Phthorimaea operculella species 

bores into fruit through stem (Smadar Gilboa and Haggai Podoler, 1993), would be expected to 

survive minimal post-harvest treatments. Using pesticides in the field will be difficult to 

eleminate lavae stage; moreover, there is no information on the post harvest treatment for this 

stage. Therefore, the lavae can still survival ability; It is rated High (3 points) for this risk sub-

element.  

 

According to the PRA information on tomato fruit from Republic of Korea, for pest prevention 

and contro of tomato, agricultural chemicals registered with the Republic of Korean government 

are used, provided that they meet the standards for residues of chemicals from imprting 

countries. Appropriate time of pest control will be decided through the thorough monitoring 
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during the growing season. Integrated pest management system such as biological control using 

natural enemy instead of relying chemical control is in operation. Packing of fruits is carried out 

in the packing house. Fruits infected by pests and damaged are removed from the packing line 

and destroyed. However, the pest management above only can decrease the damage of pests in 

the field and no result in infected tomato fruit without specific symptoms made by bacteria, virus 

and fungi. This risk sub-element is rated High (3 points) for surviving post harvest treatment. 

 

Sub-element 3- Survive shipment 

Fresh tomatoes are imported from Republic of Korea to Vietnam by airplane or shipment. 

Transport time, takes 1- 2 days (by airplane) and 7-10 days (by shipment). Moreover, tomato 

fruit is typically stored at 7-10
o
C, and relative humidity for 85-90%. Under such benign 

conditions, all of the pests are expected to have a High (3 points) probability of surviving 

shipment.   

 

Sub-element 4- Not are detected at the port of entry 

The lavae of Phthorimaea operculella species is internal pest, however, can be detected at the 

port of entry by cutting a fresh tomato into segments. However, deposit their eggs under the 

surface of the fruit will difficult to detect. Depending on the age of infestation these pests could 

have a high probability of escaping detection. Therefore, Phthorimaea operculella species is 

rated Medium (2 points) for this risk sub-element.  

 

As for pathogen, the hyphae of Stemphylium vesicarium, Phytophthora megasperma, 

Phytophthora cryptogea, Phomopsis longicolla, Diaporthe phaseolorum var. sojae borne 

internally or externally; however, they can be detected at the port of entry by observing their 

symptoms or testing at lab (CABI, 2007). They are rated Medium (2 points) for this risk sub-

element. 

  

Verticillium wilt of tomato (Heinz et al., 1998) and lucerne (Christen and Peaden, 1981; 

Pennypacker and Leath, 1983), caused by V. albo-atrum, is considered a systemic disease. 

However, studies in lucerne revealed that the pathogen was mainly confined in the vascular 

systems as isolation of leaf tissues outside the 'V'-shaped lesion often failed to yield the pathogen 

(Huang, 1989) (CABI, 2007). Its hyphae can remain in the vascular systems of fruit, seed or 

stem. Hence, hyphae are difficult to be detected without having symptoms outside on fruits. 

Thus, the species is rated High (3 points) for this sub-element.  

 

Pseudomonas cichorii, Pseudomonas marginalis pv. marginalis, Pseudomonas viridiflava, 

Pectobacterium rhapontici and virus (Alfalfa mosaic virus (AMV), Broad bean wilt virus 

(BBWV), Peanut stunt virus (PSV) are the organism that have ultramicroscopic size and dificult 

to be detected visibly by naked eye or lap equipments at the port of entry in Vietnam in short-

time. Therefore, they are rated High (3 points) for this risk sub-element. 

 

Sub-element 5- Imported or moved subsequently to an area with an environment suitable 

for survival 

Fresh tomatoes imported from Republic of Korea to Vietnam will meet for home consumption 

damand. We assume that demand for fruit is proportional to the size of the consumer population 

in potential markets and that any infestations of fruit would be distributed equally among 

consignments.  

 

Insect pests: Phthorimaea operculella species can establish in allmost all Vietnam’s ecological 

agricultural zones (see at 2.3). The species is assumed to present a High (3 points) risk of being 

moved to habitat suitable for survival.   
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Pathogen group: The fungi (includes Stemphylium vesicarium, Diaporthe phaseolorum var. 

sojae, Phomopsis longicolla và Verticillium albo-atrum), would become established in 4 

agricultural ecological zones in Vietnam (see at 2.3). These species are estimated to present a 

High (3 points) risk of being moved to a habitat suitable for survival because they are 

considered capable of surviving in a range of zones. 

 

Prolonged wet conditions are needed for the development of disease epidemics by P. 

megasperma (Robertson and Dance, 1971), and the most favourable temperatures for growth and 

disease development are around 20°C (Hansen and Maxwell, 1991). Zoospores are the major 

infective propagules, and soil saturation is required for their motility. Heavy clay soils and soil 

impaction layers which allow maintenance of high soil water content for prolonged periods 

contribute to conditions which favour disease development (Mircetich and Matheron, 1976). 

Phytophthora cryptogea is most active at temperatures between 10 and 20°C (Erwin and Ribeiro, 

1996). Both of them can establish in 3 agricultural ecological zones in Vietnam (see at 2.3), 

therefore, they are rated Medium (2 points) for this risk sub-element.  

 

The bacterium species Pectobacterium rhapontici, can establish in allmost all agricultural 

ecological zones in Vietnam where there are many suitable hosts appeared including Red River 

Delta, North Central Coast and Central Highland (see at 2.3). The species is estimated to present 

a Medium (2 points) risk of being moved to a habitat suitable for survival because they are 

considered capable of surviving in zones. However, some bacterium species such as 

Pseudomonas cichorii, Pseudomonas marginalis pv. marginalis and Pseudomonas viridiflava 

can survive and establish in allmost all agricultural ecological zones in Vietnam, thus these are 

rated High (3 points) for this risk sub-element.  

 

The virus species Alfalfa mosaic virus (AMV), Broad bean wilt virus (BBWV) and Peanut stunt 

virus (PSV) are transmitted in the stylet-borne or non-persistent manner by species of aphids in 

Aphididae family including Acyrthosiphon onobrychis, A. pisum, Aphis craccivora, A. 

spiraecola, A.  fabae,  A. nasturtii, Macrosiphum euphorbiae, Myzus persicae, Macrosiphum 

persicae, Macrosiphum solanifolii. These species of aphids distributed in Vietnam and damage 

on many important crops. Therefore, it is easier for these viruses to transmit to crops in PRA 

area; these virues are assumed to present a High (3 points) risk of being moved to habitat 

suitable for survival.  

 

Sub-element 6- Come into contact with host material suitable for reproduction 

Potato is the principal host for P. operculella, but other Solanaceae are attacked, especially 

tomato, tobacco, chilli, aubergine and cape gooseberry. There are many related wild hosts; 60 

plant species are listed by Das and Raman (1994) (CABI, 2007). Potato is one of the important 

winter crops in Vietnam and distributed in Red River Delta, North Central Coast and Central 

Highland. However, imported tomato fruit from Republic of Korea would be consumed in 

markets and supermarket in many Vietnam’s cities and provinces.  P. operculella is rated 

Medium (2 points) for this risk sub-element. 

 

P. cryptogea has a wide host range attacking plants from at least 23 families, especially from the 

Compositae [Asteraceae] and Gesneriaceae (Novotel'nova, 1974; Erwin and Ribeiro, 1996) 

(CABI, 2007). Some host plants distributed in many agricultural ecological zones including  

Nicotiana tabacum (tobacco),  Phaseolus vulgaris (common bean),  Cucumis melo (melon), 

Cucumis sativus (cucumber), Cucurbita (pumpkin), Cucurbita maxima (giant pumpkin), 

Cucurbita moschata (pumpkin),  Allium cepa (onion),  Glycine max (soyabean),  Solanum 

melongena (aubergine), Solanum tuberosum (potato),  Vitis vinifera (grapevine)…(CABI, 2007). 

However, the ability of the species contact with host plants is not high owing to commodity 
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purpose. Risk of P. cryptogea coming into contact with host material suitable for reproduction 

therefore is estimated to be Medium (2 points). 

  

S. vesicarium infects several economically important vegetables, fruits and field crops. Infections 

occur mainly at the vegetative stage (affecting leaves and young stems), although on pear, 

tomato and mango, fruiting and postharvest stages are also susceptible (CABI, 2007). Some host 

plants suitable for the species distributed in some zones in Vietnam such as Allium cepa (onion), 

Allium sativum (garlic), Asparagus officinalis (asparagus), Glycine max (soyabean), 

Lycopersicon esculentum (tomato), Mangifera indica (mango). Moreover, S. vesicarium survives 

the winter as ascospores (corresponding to P. allii) in asci produced in overwintering 

pseudothecia on fern residues from the previous season. The ascospores are released from the 

ascus by rain and can be carried by the wind to newly emerged asparagus plants, where they 

cause primary infections (CABI, 2007). Similarly, Diaporthe phaseolorum var. sojae was 

inoculated  on some host plants including Allium cepa (onion), Allium sativum (garlic), Arachis 

hypogaea (groundnut), Capsicum frutescens (chilli), Lycopersicon esculentum (tomato), 

Phaseolus lunatus (lima bean), Phaseolus vulgaris (common bean) (CABI, 2007). These host 

crops are planted in allmost all agricultural ecological zones in Vietnam; however to contact with 

them is not easy because these plant volumme in Vietnam is limitted. Risk of S. vesicarium and 

Diaporthe phaseolorum var. sojae coming into contact with host material suitable for 

reproduction therefore is estimated to be Medium (2 points). 

 

V. albo-atrum occurs on numerous economically important plant species. The most prominent 

hosts are lucerne, potato, hop and tomato. In addition to the main economic hosts, V. albo-atrum 

is an occasional pathogen of other economically important plants, such as yellow poplar 

(Morehart et al., 1980), sugarbeet (Piszczek, 2000), cucumber (Celar, 2000) and pepper 

(Starcevic et al., 1997). Some host plants above such as tomato, potato and cucumber distributed 

in 2-3 zones in Vietnam. Moreover, fresh tomatoes from Republic of Korea would be consumed 

in market or supermarkets; as a result, the ability of the species contact with host plants is not 

easy as planting materials. Risk of V. albo-atrum coming into contact with host material suitable 

for reproduction therefore is estimated to be Low (1 point). 

 

Phomopsis longicolla attacked on many important crops in some plant familes such as 

Abelmoschus esculentus (okra), Abutilon theophrasti (velvet leaf), Allium cepa (onion), Allium 

sativum (garlic), Alysicarpus vaginalis (alyce clover), Arachis hypogaea (groundnut), Capsicum 

frutescens (chilli), Cicer arietinum (chickpea), Kummerowia striata (Japanese lespedeza), Lotus 

corniculatus (bird's-foot trefoil), Lupinus (lupins), Lycopersicon esculentum (tomato), Melilotus 

alba (honey clover), Phaseolus acutifolius (tepary bean), Phaseolus coccineus (runner bean), 

Phaseolus lunatus (lima bean), Phaseolus vulgaris (common bean), Pisum sativum (pea), 

Strophostyles helvola, Trifolium pratense (purple clover), Vigna unguiculata (cowpea) (CABI, 

2007). Some of the above crops distributed in Vietnam including onion, garlic, chili, tomato, 

bean, pea (The list of plants in Vietnam, 2003). However, tomato fruit from Republic of Korea 

have purpose for consumption, thus come into contact with the host plants suitable for 

reproduction will not favourable. This species is estimated at a Medium (2 points) risk.  

 

Allmost all host plants of Pectobacterium rhapontici are planted scatteredly in some agricultural 

ecological zones in Vietnam such as Triticum aestivum (wheat), Allium cepa (onion), Allium 

sativum (garlic),  Lycopersicon esculentum (tomato) (CABI, 2007). Moreover, under field 

conditions, the bacterium can penetrate young pea pods through insect wounds or mechanical 

injuries and, subsequently, infects the seeds produced in the pod. The disease may be more 

significant in affecting the quality of the seed rather than yield (CABI, 2007). The dispersal 

potential of Pectobacterium rhapontici is assessed at a Low risk (see at 2.3); thus coming into 
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cantact with the host plants suitable for repoduction is rated Low (1 point) for this risk sub-

element.  

 

As for some bacteria, Pseudomonas cichorii, P. marginalis pv. marginalis and Pseudomonas 

viridiflava, attacked on tomato, potato, cabbage, bean, pepper and other plants. These host plants 

generally distributed in many agricultural ecological zones in Vietnam (The list of plants in 

Vietnam, 2003). Similarly, the viruses Alfalfa mosaic virus (AMV), Broad bean wilt virus 

(BBWV) and Peanut stunt virus (PSV) are recorded attacked on multiple plants in many families 

such as Solanaceae Capsicum annuum (ring pepper), Capsicum frutescens (chili), Lycopersicon 

esculentum (tomato), Nicotiana tabacum (tobaco); Fabaceae Phaseolus lunatus (lima bean), 

Phaseolus vulgaris (bean), Vigna unguiculata (bean), Pisum sativum (bean), Glycine max (bean), 

Vicia faba (bean), Vigna radiata (bean), Vigna angularis (adzuki bean), Solanum melongena 

(aubergine); Apiaceae Daucus carota (carot), Petroselinum crispum, Apium graveolens (celery); 

Brassicaceae Brassica napus var. napus, Brassica rapa subsp. chinensis (Chinese cabbage); 

Asteraceae Lactuca sativa, Cynara cardunculus L. var. scolymus (globe artichoke); Vitaceae 

Vitis vinifera (grape); Chenopodiaceae Beta vulgaris var. saccharifera (sugarbeet), Spinacia 

oleracea (spinach)…Some of them distributed in Vietnam such as bean, grape, tobaco, tomato, 

chili, pepper, cabbage. This is advantage condition to help pests establish in new ecological 

zones as original area. However, the contact potential of these pests come into the host materials 

above suitable for reproduction will be difficult because tomato fruit imported from Republic of 

Korea is for consumption purpose in Vietnam. So the bacteria and viruses are assessed at a 

Medium (2 points) risk. 

 

Likelihood of introduction as follows: 

- Low:        6 - 9 points;   

- Medium: 10 - 14 points;  

- High:       15 - 18 points 

 

Table 4. Risk Rating for Likelihood of Introduction 

 
 

 

Pest 

 

 

 

Quantity 

imported 

annually 

 

 

Survive 

post 

harvest 

treatmen

t 

 

 

 

Survive 

shipment 

 

 

Not 

detected 

at 

port of 

entry 

 

 

Moved to 

suitable 

habitat 

 

 

 

Contact 

with host 

material 

 

 

 

Cumulative 

Risk  

Rating 

 

Phthorimaea 

operculella (Zeller 

1873) 

Order: Lepidoptera 

Family: Gelechiidae 

 

Medium 

(2) 

 

High 

(3) 

 

High 

(3) 

 

Medium 

(2) 

 

High 

(3) 

 

Medium 

(2) 

 

High 

(15) 

Stemphylium vesicarium 
(Wallr.) E.G. Simmons  

Order: Pleosporales 

Family: Pleosporaceae 

 
Medium 

(2) 

 
High 

(3) 

 
High 

(3) 

 
Medium 

(2) 

 
High 

(3) 

 
Medium 

(2) 

 

High 

(15) 

Phytophthora cryptogea 

Pethybr. & Laff. 

Order: Pythiales 

Family: Pythiaceae 

 

Medium 

(2) 

 

High 

(3) 

 

High 

(3) 

 

Medium 

(2) 

 

Medium 

(2) 

 

Medium 

(2) 

 

Medium 

(14) 

Phytophthora 

megasperma Drechsler  

Order: Pythiales 

Family: Pythiaceae 

 

Medium 

(2) 

 

High 

(3) 

 

High 

(3) 

 

Medium 

(2) 

 

Medium 

(2) 

 

Medium 

(2) 

 

High 

(15) 
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Verticillium albo-atrum 

Reinke & Berthold 

Order: Hyphales 

Family: Moniliaceae 

 

Medium 

(2) 

 

High 

(3) 

 

High 

(3) 

 

High 

(3) 

 

High 

(3) 

 

Low 

(1) 

 

High 

(15) 

Diaporthe phaseolorum 

var. sojae (Lehman) 

Wehm. 

Order: Diaporthales 

Family: Valsaceae 

 

Medium 

(2) 

 

High 

(3) 

 

High 

(3) 

 

Medium 

(2) 

 

High 

(3) 

 

Medium 

(2) 

 

High 

(15) 

 Phomopsis longicolla 

Hobbs 

Order: 

Sphaeropsidales 

Family: 

Sphaeropsidaceae 

 

Medium 

(2) 

 

High 

(3) 

 

High 

(3) 

 

Medium 

(2) 

 

High 

(3) 

 

Medium 

(2) 

 

High 

(15) 

Pectobacterium 

rhapontici (Millard 

1924) Patel & Kulkarni 

1951 

Order: 

Enterobacteriales 

Family: 

Enterobacteriaceae 

 

Medium 

(2) 

 

High 

(3) 

 

High 

(3) 

 

High 

(3) 

 

High 

(3) 

 

Low 

(1) 

 

High 

(15) 

Pseudomonas cichorii 

(Swingle 1925) Stapp 

1928  

Order: 

Pseudomonadales 

Family: 

Pseudomonadaceae 

Medium 

(2) 

High 

(3) 

High 

(3) 

High 

(3) 

High 

(3) 

Medium 

(2) 
High 

(16) 

Pseudomonas 

marginalis pv. 

marginalis (Brown 

1918) Stevens 1925 

Order: 

Pseudomonadales 

Family: 

Pseudomonadaceae 

Medium 

(2) 

High 

(3) 

High 

(3) 

High 

(3) 

High 

(3) 

Medium 

(2) 
High 

(16) 

Pseudomonas viridiflava 

(Burkholder 1930) 

Dowson 1939 

Order: 

Pseudomonadales 

Family: 

Pseudomonadaceae 

Medium 

(2) 

High 

(3) 

High 

(3) 

High 

(3) 

High 

(3) 

Medium 

(2) 
High 

(16) 

Alfalfa mosaic virus 

(AMV) 

Family: Bromoviridae 

Genus: Alfamovirus 

Medium 

(2) 

High 

(3) 

High 

(3) 

High 

(3) 

High 

(3) 

Medium 

(2) 
High 

(16) 

Peanut stunt virus (PSV) 

Family: Bromoviridae 

Genus: Cucumovirus 

Medium 

(2) 

High 

(3) 

High 

(3) 

High 

(3) 

High 

(3) 

Medium 

(2) 
High 

(16) 

Broad bean wilt virus 

(BBWV) 

Family: Comoviridae 

Order: Fabavirus 

Medium 

(2) 

High 

(3) 

High 

(3) 

High 

(3) 

High 

(3) 

Medium 

(2) 
High 

(16) 

 

2.5. Conclusion/Pest Risk Potential: Pests Requiring Phytosanitary Measures 

To estimate the Pest Risk Potential for each pest, sum the Cumulative Risk Rating for both 

Consequences of Introduction and the Cumulative Risk Rating for the Likelihood of Introduction  

Rate the Pest Risk Potential as follows: 
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- Low:        11 - 18 points 

- Medium: 19 - 26 points 

- High:       27 - 33 points 

 

Table 5. Pest Risk Potential 

 

 

Pest 

 

 

Consequence of 

Introduction 

 

 

Likelyhood of 

Introduction 

 

Pest Risk 

Potential 

 

Phthorimaea operculella 

(Zeller 1873) 

High 

(14) 

High 

(15) 

High 

(29) 

Stemphylium vesicarium 

(Wallr.) E.G. Simmons 

Medium 

(12) 

High 

(15) 

High 

(27) 

Phytophthora cryptogea 

Pethybr. & Laff. 

Medium 

(11) 

Medium 

(14) 

Medium 

(25) 

Phytophthora megasperma 

Drechsler 

Medium 

(11) 

High 

(15) 

Medium 

(26) 

Verticillium albo-atrum Reinke 

& Berthold 

High 

(13) 

High 

(15) 

High 

(28) 

Diaporthe phaseolorum var. 

sojae (Lehman) Wehm. 

High 

(14) 

High 

(15) 

High 

(29) 

Phomopsis longicolla Hobbs 
High 

(14) 

High 

(15) 

High 

(29) 

Pectobacterium rhapontici 

(Millard 1924) Patel & 

Kulkarni 1951 

Medium 

(09) 

High 

(15) 
Medium 

(24) 

Pseudomonas cichorii 

(Swingle 1925) Stapp 1928 

High 

(13) 

High 

(16) 

High 

(29) 

Pseudomonas marginalis pv. 

marginalis (Brown 1918) 

Stevens 1925 

Medium 

(11) 

High 

(16) 

High 

(27) 

Pseudomonas viridiflava 

(Burkholder 1930) Dowson 

1939 

 

Medium 

(12) 
High 

(16) 
High 

(28) 

Alfalfa mosaic virus (AMV) 
High 

(14) 

High 

(16) 

High 

(30) 
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Peanut stunt virus (PSV) 
High 

(13) 

High 

(16) 

High 

(29) 

Broad bean wilt virus (BBWV) 

 

High 

(14) 

High 

(16) 

High 

(30) 

 

Potential ratings: 

- Low:       Pest will typically not require specific mitigations measures;  

- Medium: Specific phytosanitary measure may be necessary. 

- High:      Specific phytosanitary measures are strongly recommended.  Port-of-entry inspection 

is not considered sufficient to provide phytosanitary security. 

 

Identification and selection of appropriate sanitary and phytosanitary measures to mitigate risk 

for pests with particular Pest Risk Potential ratings is undertaken as part of the risk management 

phase and is not discussed in this document. 
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3. Pest risk management 

 

3.1. Outline 

According to the proposal of National Plant Quarantine Service of Republic of Korea for 

exporting fresh Tomato fruits to Vietnam, Plant Protection Department (PPD), Ministry of 

Agriculture and Rural Development conducted a pathway-initiated risk assessment to determine 

the unmitigated risks associated with importing fresh Tomato fruits from Republic of Korea. In 

conducting the assessment, the analysts first prepared a list of pests from Republic of Korea 

associated with Lycopersicon esculentum L. based on (1) documents submitted by National Plant 

Quarantine Service of Republic of Korea, (2) PPD records of intercepted pests, and (3) scientific 

literature. 

 

From this list, the analysts then determined which quarantine pests (identified to the species 

level) are likely to follow the fresh Tomato fruits pathway and qualitatively analyzed them to 

determine the unmitigated risk each poses to Vietnam. The following pests were identified as 

having high and medium unmitigated risk potential: 

 

There are 11 pests with High risk rate: 

Phthorimaea operculella Zeller  

Diaporthe phaseolorum var. sojae (Lehman) Wehm 

Phomopsis longicolla Hobbs 

Stemphylium vesicarium (Wallr.) E.G. Simmons 

Verticillium albo-atrum Reinke & Berthold 

Pseudomonas cichorii (Swingle 1925) Stapp 1928 

Pseudomonas marginalis pv. marginalis (Brown 1918) Stevens 1925 

Pseudomonas viridiflava (Burkholder 1930) Dowson 1939 

Alfalfa mosaic virus 

Peanut stunt virus  

Broad bean wilt virus 

 

 There are 03 pests with Medium risk rate: 

Phytophthora cryptogea Pethybr. & Laff. 

Phytophthora megasperma Drechsler 

Pectobacterium rhapontici (Millard 1924) Patel & Kulkarni 1951 

 

3.2. Management Measures 

 

3.2.1. Management measures for pests with high risk rate: 

 

- Pest Free Areas 

 

A pest-free area (PFA) is defined as “an area in which a specific pest does not occur as 

demonstrated by scientific evidence and in which, where appropriate, this condition is being 

officially maintained” (IPPC, 1996b, 2006). As a sole mitigation measure, the establishment of 

pest-free areas or pest-free places of production may be completely effective in satisfying an 

importing country’s appropriate level of phytosanitary protection (IPPC, 1996b, 1999). 

Establishment and maintenance of pest-free areas or production sites should be in compliance 

with international standards (e.g., IPPC, 1996b, 1999, 2006). 

 

Tomato grown in an area that has not been determined to be free of high risk pests would be 

required to be grown in approved production sites registered with the National Plant Protection 
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Organization (NPPO) of Republic of Korea. Initial approval of the production sites would be 

completed jointly by the Republic of Korea NPPO and Plant Protection Department (PPD). 

 

These standards specify the appropriate steps for establishment, maintenance, verification, 

changes in status, an emergency action plan, reinstatement of status, documentation, and bilateral 

work plans for high risk pests PFA. 

 

The objective of this risk management measure is to ensure that Tomato fruits exported to 

Vietnam from Republic of Korea is not infested with high risk pests including the below pests: 

Diaporthe phaseolorum var. sojae (Lehman) Wehm 

Phomopsis longicolla Hobbs 

Stemphylium vesicarium (Wallr.) E.G. Simmons 

Verticillium albo-atrum Reinke & Berthold 

Pseudomonas cichorii (Swingle 1925) Stapp 1928 

Pseudomonas marginalis pv. marginalis (Brown 1918) Stevens 1925 

Pseudomonas viridiflava (Burkholder 1930) Dowson 1939 

Alfalfa mosaic virus 

Peanut stunt virus  

Broad bean wilt virus 

 

- Pre-clearance Inspection 

 

According to Item 8, Article 5, chapter I of Decree on Plant Quarantine of Vietnam number 

02/2007/ND-CP dated Jan 07
th

, 2007 of the Government of Vietnam: “Quarantine inspectors of 

Republic of Korea and Vietnam can do together on field surveillance and ….”; therefore NPPOs 

of Republic of Korea and Vietnam shall carry out pests surveillance in tomato production areas 

in Republic of Korea for confirmation of status of Pest-Free Area for 10 high risk pests as: 

Diaporthe phaseolorum var. sojae (Lehman) Wehm 

Phomopsis longicolla Hobbs 

Stemphylium vesicarium (Wallr.) E.G. Simmons 

Verticillium albo-atrum Reinke & Berthold 

Pseudomonas cichorii (Swingle 1925) Stapp 1928 

Pseudomonas marginalis pv. marginalis (Brown 1918) Stevens 1925 

Pseudomonas viridiflava (Burkholder 1930) Dowson 1939 

Alfalfa mosaic virus 

Peanut stunt virus  

Broad bean wilt virus 

 

- Pre-export Inspection and Treatment 

 

Republic of Korea’s NPPO will inspect all consignments in accordance with official procedures 

in order to confirm those consignments are satisfied with phytosanitary import requirements of 

Vietnam. 

 

If a  plant quarantine insect Phthorimaea operculella Zeller is found during inspection, the 

consignment may be treated by Methyl bromide (100% CH3Br) fumigation at 40g/m
3
 in 3 hours 

(Plant Quarantine Diagnostic Centre, PPD of Vietnam, 2003). Beside, at 21 - 25
o
C temperature, 

this insect can be treated by methyl bromide fumigation at 15-18g/m
3
 in 5 - 6 hours (EPPO, 

1998, www.eppo.org/Meetings/2006_meetings/treatments.htm). 

 

The Republic of Korean NPPO will issue a phytosanitary certificate for each consignment after 

completion of the pre-export phytosanitary inspection consistent with International Standards for 

http://www.eppo.org/Meetings/2006_meetings/treatments.htm
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Phytosanitary Measures No. 7 Export Certification Systems (FAO, 2006). The objective of this 

procedure is to provide formal documentation to PPD verifying that the relevant measures have 

been undertaken offshore. 

 

3.2.2. Management measure for pests with medium risk rate: 

 

- Low Pest Prevalence Area 

 

Area of low pest prevalence is an area, whether all of a country, part of a country, or all or parts 

of several countries, as identified by the competent authorities, in which a specific pest occurs at 

low levels and which is subject to effective surveillance, control or eradication measures (IPPC, 

1999)  

 

Any protocol for establishing and maintaining an area of low pest prevalence also should include 

a pest-reporting procedure and emergency action plan to address target pest detections in the 

pest-free or low-prevalence zones (IPPC, 1999 and International Standards for Phytosanitary 

Measures No. 22: Requirement for the establishment of areas of low pest prevalence, FAO-2006). 

 

This option is applied to pests which rated Medium risk including the below pests: 

Phytophthora cryptogea Pethybr. & Laff. 

Phytophthora megasperma Drechsler 

Pectobacterium rhapontici (Millard 1924) Patel & Kulkarni 1951 

 

For pest species rated at the medium risk apply measures to minimize risk as follows 

- Field  

Variety grown - some are more resistant than others 

Sow at a time to harvest before pests are economic - pest avoidance 

Pest control mehtods - reduce pest level 

- Harvest 

Harvest when pests are not present, or when at low level - pest monitoring required 

Select only healthy plants 

Isolate harvested material to avoid re-infection 

- Grading 

Acceps only unsymptom/unblemished product 

Remove any infected material 

Clean commodity before packing - brushing, waxing etc 

- Packing 

Identify individual producers on the packs - grower registration 

Isolate packing area to avoid re-infestation 

Isolate commodity after packing to avoid re-infestation - cool rooms 

- Treatment 

Treatments to be conducted in accordance with importers requirements 

Specified treatment of the consignment - such treatments are applied post-harvest and 

could include chemical, thermal, irradiation or other physical methods 

Dispactch or storage to avoid re-infestation 

Certificatio of treatment on PC or inspection for free this pests 

- Entry inspection 

Inspection to level trquired to detec pest to required confidence limits 

Audit of documentation 

Feedback in case of non-compliance 
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Combine above measures with inspection, as an effective integrated pest management (IPM) 

programs would be a possible mitigation option. 

 

- Pre-export Inspection and Treatment 

 

For medium risk fungus and bacteria pests Phytophthora cryptogea, Phytophthora megasperma, 

Pectobacterium rhapontici, the consignment must be certified by Republic of Korea NPPO for 

free this pest. 
 

- Inspection and Treatment at Port of Entry 

 

In the case, medium risk pests Phytophthora cryptogea, Phytophthora megasperma and 

Pectobacterium rhapontici are found in consignment during inspection, Plant quarantine sub - 

departments at the border must be reported to Plant protection departments where the fresh 

tomato fruits consignment is consumed for checking and applying suitable pest management 

measures (forexample: For Phytophthora cryptogea - fungicidal control is the normal practice 

using primarily metalaxyl or fosetyl-aluminium which are both narrow-spectrum systemic 

fungicides (Hoitink HAJ, Powell CCJr, 1990)) 
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