4

FIHURANUFTINANNINABRNEUEA

1. BNUIIUIY

2. 1As9aN1599Y
NI
a ] Y A
naINIsueaey (a1dl)

3. Yan15nnaee (n1etne)

FIN1INAADY (ATW1D9INY )

4. Anzganiiuau

WAINUINITNAADY

UNUY

eXe
ol

5. UNANEYD :

: wmsnsaueune iy

: wwsnsauawdeivlunisiidinazdeandusinuns

: Anvuesnisguenndigiiviiensianannduninens

: Anwumsnisguenndefivlunisdseendunazaenndiglil

: Study on Phytosanitary Measure for the Exportation

of Orchid Seedling and Flower

v L3
390U audszyy

ANUNITYLATHAILINNTINEUATUAN 5 JIIATIUIN

: Eun gusleasy

alganT UIsiadaITIAY
alngun ladaasyna”
afifeT wiUsehug”

ANINT vBIeARY

] o o =

Y nqaidensiniuiy drinddeimunnisonsnund

0O Y av o o &

7 nRandelsaivy drimdeiamnnsensnui

C N o A

Y naunguazdeyiven dninddeiannnisensnuni

Y

Y ey drinAruAuivLa TanNITINYAS

Thailand ranked first in tropical orchid exports, with plants and cut flower such as

Cattleya spp., Dendrobium hybrid, Mokara spp., Phalaenopsis spp., Vanda spp. For

orchid farms are mostly located in the central plain such as Bangkok, Nonthaburi,

Nakhon Pathom, Samut Sakhon and Ratchaburi. Pests associated with proposed export

commodity and vectors of the pathogenic agents attacking the orchid such as Thrips

palmi, Bemisia tabaci, Brevipalpus californicus, Cymbidium mosaic virus, Odontoglossum

ringspot virus, Fusarium oxysporum f.sp. cattleyae, Erwinia cypripedii, Pseudomonas

avenae subsp. cattleyae, Aphelenchoides besseyi, Ditylenchus destructor, Pratylenchulus



coffeae, Radopholus similis and Rotylenchulus reniformis. The management and measure
for control on orchid before exportation for example 1) methyl bromide has been
considered an effective, broad-spectrum, fast-acting fumigant to control many
arthropods and pathogens, 2) viral detection by GLIFT Kit, 3) orchid must be soaked in
insecticide and the random sampling of each consignment is to be visually inspected by plant
quarantine officer with appropriate official procedures and found to be free from any

quarantine pests before exportation.
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Table 1 Datasheet of pests associated with orchid seedling and flower in Thailand and other countries

- It is the important insect pests of - Sprays are applied

- Attach with flower, - Banana, cabbage, cotton, okra, - Attach with plant parts, aircraft,

Spodoptera exigua (Hubner) beet
land vehicles, wind agricultural crops in the Asian tropics.  with insecticides

[Lepidoptera: Noctuidae] armyworm leaf, stem rubber, sunflower, tobacco are

- Egg size 0.6 mm, larva  hosts - It has caused 12-23% damage to

tomatoes, damage ranged from 20-

2.7 to 25 mm, pupa 15- - It is widely distributed throughout

20 mm long, adult tropical and temperate Asia, 100% in different parts of the field
body 15-20 mm long; Australasia and the Pacific Islands depending on moisture availability
wingspan 30-38 mm - Lay egg 2,000-2,600 eggs, and

oviposition days vary from 6-8 days.
- The upper development
threshold temperature for all stages

was 37°C, and 40°C was lethal
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- The larvae feed on the foliage of - Biological controls

Spodoptera litura (Fabricius) taro - Attach with flower,

[Lepidoptera: Noctuidae] caterpillar leaf, rhizome, seed,
stem

- Egg size, 4-7 mm and
moth, with grey-brown
body, 15-20 mm long;

wingspan 30-38 mm

- Orchid, asparagus, chili, corn,

grape, okra, onion, orange, orchid,

rose are main hosts

- S. litura are 64 days above
threshold 8°C, from oviposition to
egg hatch, the larval period required
days above a 10°C threshold.

- The upper development
threshold temperature for all stages

was 37°C, and 40°C is lethal

- In international trade, eggs or
larvae may be present on planting
material, cut flowers or
vegetables

- The moths have a flight range
of 1.5 km during a period of 4 h
overnight, facilitating dispersion

and oviposition on different hosts

plants. such as Apanteles

- It is one of the most important ruficrus, Cotesia

insect pests of agricultural crops in marginiventris,

the Asian tropics Telenomus remus

- Sprays are applied

with insecticides

Table 1 (continue)

Dichromothrips corbetti Priesner orchid thrip - Attach with flower,

[Thysanoptera: Thripidae] leaf

- Orchids (Cattleya, Vanda) are
main hosts, widely reported as a
pest on cultivated orchids.

- Feeding and breeding on leaves
and flowers.

- Recorded widely around the

world.

- Attach with plant parts

- Sprays are applied

- Likely to be imported to California

or intercepted in quarantine. with insecticides

- The cultivation of orchids as a
serious hobby or a horticultural
profession has an economic turnover
in Australia of many millions of
dollars annually.

- D. corbetti represents an average

phytosanitary risk for Germany and
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other EU Member States.

Thrips palmi Karny
[Thysanoptera: Thripidae]

melon thrips

- Attach with flower,

leaf, stem

- Orchid, cucumber, mango, melon,
pumpkin, tobacco, tomato, etc. are
main hosts

- T. palmi damages ornamental
orchids

- Infestation into flower plants, fruit
trees and vegetable

- The adults emerge from the pupa
in the soil and go to the leaves or
flowers of the plant, where they lay
their eggs.

- Both larvae and adults feed
gregariously on flowers, leaves,
stems. At 25°C, the life cycle from

egg to egg lasts only 17.5 days.

- Attach with plant parts

- They are fly actively and they
can be carried long distances on
the wind.

- T. palmi has only moderate

dispersal potential by itself.

- A consequence the type of plant - Sprays are applied
injury caused by feeding is always with insecticides
sucking damage.

- Quickly builds up heavy

infestations causing severe injuries

- Assuming an acceptable yield loss

of 5% of the maximum yield of

Capsicum annuum

Table 1 (continue)
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Brevipalpus californicus (Banks)

[Acarina: Tenuipalpidae]

citrus flat

mite

- Attach with flower,
leaf, stem
- The female is 228

microns long

- Orchid, cotton, grape, orange, tea,
tobacco, tomato, etc., are main
hosts

- Growth and reproduction of mites
are dependent on the state of
growth or level of soluble nitrogen

in their host plant.

- Attach with plant parts

- Feeding injury symptoms on

selected plants include: chlorosis,
blistering, bronzing, or necrotic areas
on leaves

- B. californicus issuspected
transmitter, Citrus leprosis virus

- It is considered as a serious pest of
citrus trees, affecting the quality,

quantity and size of fruits.

- Sprays are applied

with chemicals

Brevipalpus phoenicis (Geijskes)

[Trombidiformes: Tenuipalpidae]

Table 1 (continue)

false spider

mite

- Attach with flower,
leaf, stem

- Body size in all stages
(widexlenght; microns),
egg 59x90; larva
102x145; protonymph
115x192; deutonymph
135x238; adult male
135x268; adult female

140x277.

- Orchid, coconut, coffee, grape,
lemon are main hosts

- B. phoenicis is infection all stages,
flowering, fruiting, seedling,
vegetative growing.

- It is found primarily throughout
the tropics of the world.

- It is thelytokous parthenogenesis.

- Attach with plant parts

- It is serious pest of tea in Indonesia
- The damage by Scarlet mite
through crop loss and general
weakening is thought to be serious.

- Yield losses estimated to vary
between 14% and 30% with heavy

infestation.

- Sprays are applied
with chemicals such as
imidacloprid and
pyrethroids are used

- The profenofos,
avermectin and
carbofuran were the
most effective
insecticides on outdoor

vegetables



Dolichotetranychus vandergooti - Attach with flower,
(Oudemans) leaf

[Trombidiformes: Tenuipalpidae]

- orchid and coconut are main

hosts

- Attach with plant part

- The death of the plant tissue
occurs as a result of feeding by this
mite around the node and leaf
sheath of the orchids

- Heavy infestation could cause

defoliation of the orchids.
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- Sprays are applied

with chemicals

Tenuipalpus pacificus Baker - Attach with leaf,

[Trombidiformes: Tenuipalpidae] flower, stem

- Adult female,
including the rostrum, is
312 microns and 190
microns wide; adult
male, including the

rostrum, is 269 microns

and 150 microns wide

- Orchids (Aerides, Cattleya,
Cypripedium, Dendrobium,
Grammatophyllum, Oncidium,
Phalaenopsis and Saccolabium) are
main hosts

- Apparently it is an introduced
species on orchids from the tropics.
- Temperature and relative
humidity 28+2°C and 57+3%
respectively

- The life cycle is approximately
two months depending upon the
temperature and humidity. There
are several generations per year.

- The mite feeds and breeds on
both sides of the leaf but prefers

the lower surface.

- Attach with plant part

- This flat red mite is one of the
most destructive to be found on

orchids

- Sprays are applied
with chemical

- Natural products for
control such as citrus

oil, neem plant extracts



Table 1 (continue)
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Acidovorax cattleyae (Pavarino)
(Syn. Pseudomonas cattleyae
(Pavarino) Savulescu)
[Burkholderiales:

Comamonadaceae]

- Attach with flower,

leaf, stem

- Orchids (Phalaenopsis and
Cattleya) are main hosts

- On Cattleya the disease is limited
to older leaves

- Infection is through stomata of
young plants, wounds of older
plants

- A typical leaf spot symptoms
were observed on about 15% of the
plants

- Increase in disease severity at 30 -

35°C

- Attach with infected plant

- Spread out by water, rain drop

- In the final stage, total collapse
and death of the whole plant after
infection.

- Reduced quality and quantity of

products

- Remove and destroy

diseased from plant and
plantation
- Sprays are applied

chemical

Burkholderia gladioli (Severini)
Yabuuchi (Syn. Pseudomonas
gladioli Severini)

[Burkholderiales: Burkholderiaceae]

leaf spot of

orchids

- Attach with leaf,

rhizome, stem

- Orchids, gladiolus, iris, onion and
rice are hosts

- Growth temperature is 30°C

- Attach with infected plant

- Spread out by soil, water, rain

- Recently been reported to be a
human pathogen.

- The infected leaf become yellow
or dark brown and dropped off

- Reduced quality and quantity of

products

- Remove and destroy
diseased from plant and
plantation

- Sprays are applied

chemical




Table 1 (continue)

Pectobacterium carotovorum

subsp. carotovorum (Jones)
Hauben (Syn. Erwinia carotovora
pv. carotovora (Jones) Bergey)
[Enterobacteriales:

Enterobacteriaceae]

bacterial root
rot of sweet

potato

- Attach with leaf,
rhizome, root, stem,

tuber

- Orchid, asparagus, chili, garlic,
onion, orchid, pumpkin, rice,
watermelon, etc. are hosts

- It is a plant pathogen that causes
cell death through plant cell wall
destruction by creating an
osmotically fragile cell.

- Optimum temperature for growth
is 24-28°C, maximum 37°C.

- Sources of bacterial infection are

the infected vegetation residues and

stumps, irrigation water, rhizosphere

of vegetable and some weed

plants, and insects.

- Attach with infected plant

- These widespread microbes can
be found in soil, guts of insects,
water and suspended aerosols in
air.

- Fifty percent of the bacteria
that become suspended in
aerosols can survive for five to ten

minutes and may travel for miles.

- E. carotovora subsp. carotovora is
the major causal organisms of
economically important potato
disease

- Reduced quality and quantity of

products

- Remove and destroy
diseased from plant and
plantation
- Sprays are applied
chemical

- Biological control
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Alternaria alternata (Fr.) Keissler

[Pleosporales: Pleosporaceae]

alternaria
leaf spot,

black spot

- Attach with flower,

leaf, seed

- Wide host range; cruciferous
crops, papaya, pepper and jujube
are main hosts; orchid is host
- In temperate climates, airborne
Alternaria spores are detectable
from May to November
- Favourite habitats are soils, corn
silage, rotten wood, compost, bird

nests, and various forest plants.

- Attach with infected plant, soil
(soilborne) and air (airborne)
- Rain splash disperses this spore

inoculum from the soil

- It is frequently associated with
allergic respiratory disease to human
- Impact the quality and quantity of

orchids

- Spray are applied

fungicide

Table 1 (continue)

Botrytis cinerea Pers. Fr [anamorph]

(Botryotinia fuckeliana (de Bary)
Whetzel [teleomorph]

[Helotiales: Sclerotiniaceae]

grey mould-

rot

- Attach with flower,
leaf, rhizome, seed,

stem

- Cucumber, grape, pea, straberry,
tomato, etc. are main hosts; orchid
is host
- The worldwide distribution and
high frequency of the anamorph B.
cinerea is well established.

- Saprophytic mycelium in dead
plant material, overwinters as
sclerotia in soil or infected plant
tissues
- The optimum temperature for

spore formation was found to be

- B. fuckeliana overwinters as
sclerotia in soil or infected plant
tissues, dispersed by wind, rain,
insects (Drosophila melanogaster,
Lobesia botrana, Thrips

obscuratus)

- Economic losses of >50% may
occur in many crops, depending on
the prevailing environmental
conditions.

- Disease symptoms are easily visible
in the field
- Impact the quality and quantity of

orchids

- Remove and destroy
diseased from plant and
plantation
- Sprays are applied
fungicides
- Host-plant resistance
- Biological control such
as Trichoderma

harzianum
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15°C while it was 20°C for mycelial

growth

Colletotrichum gloeosporioides
(Penz.) Sacc.

[Glomerellales: Glomerellaceae]

anthracnose

- Attach with flower,

leaf, seedling, stem

- Orchid, chili, mango and papaya
are main hosts

- Environmental conditions favoring
the pathogen are high
temperatures, 28°C being optimal

and high humidity

- Attach with infected plant

- Primary inoculum can be
disseminated by wind (airborne)
or rain, splashing from rain is a

common means of spread

- The most destructive disease and
known to cause great losses to the
orchid growers in terms of both
quality and quantity

- This disease is very harmful and
can cause spoilage and rotting of fruit
plants, resulting in low yield and
poor quality of the fruits, chilli is

25%.

- Seed treatment hot
water dip at 48°C for 20
min

- Sprays are applied
fungicides

- Biological control such
as Streptomyces

hygroscopicus

Table 1 (continue)




Phyllosticta capitalensis P. Henn. Pyllosticta - Attach with leaf
[Botryosphaeriales: leaf-apot
Botryosphaeriaceae]

- Orchids (Brassolaeliocattleya,
Cattleya, Cymbidium, Dendrobium,
Epidendrum, Laelia, Laeliocattleya,
Odontoglossum. Oncidium,
Phalaenopsis, and Vanda) are main

hosts

- Attach with infected plant

- Disease spread is due to
movement of both conidia and
ascospores, it is disseminated by
water splash on to the leaves
during watering or rainfall, spore

dispersal by wind

- Phyllosticta leaf spots and blights
are one of the most serious
problems in the commercial orchid
industry

- Impact the quality and quantity of

orchids
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- Remove and destroy

diseased from plant and
plantation
- Sprays are applied

fungicides

Pseudocercospora dendrobii yellow leaf - Attach with leaf
Deighton (Syn. Cercospora spot
dendrobii)

[Capnodiales: Mycosphaerellaceae]

- Orchid (Dendrobium) is main host
- On V-8 at 25°C, while sporulation
occurred only on water agar
containing autoclaved Dendrobium
orchid leaf tissue at 25°C. No growth

was observed on any media at 30°C.

- Attach with infected plant
- It is disseminated by water
splash or rainfall, spore dispersal

by wind

- Impact the quality and quantity of

orchids

- Remove and destroy
diseased from plant and
plantation

- Sprays are applied

fungicides

Pseudocochliobolus eragrostidis leaf spot of - Attach with flower,

Tsuda & Ueyama (Syn. maize leaf, seedling
Cochliobolus eragrostidis (Tsuda &

Ueyama) Sivan.) (Curvularia

eragrostidis (Henn.) J.A. Meyer

[Annamorph])

[Pleosporales: Pleosporaceae]

- Orchid, banana, maize, pineapple,
tea are main hosts

- The most favorable temperature
was 28°C for mycelial growth, 25°C
for sporulation

- Extensive leaves damage

ultimately led to plant death

- Attach with infected plant

- Rain splash disperses this spore

- This disease occurred sporadically
and caused small losses
- Impact the quality and quantity of

orchids

- Sprays are applied
fungicides
- Biological control such

as Trichoderma sp.




Table 1 (continue)

Rhizoctonia solani J.G. Kihn

[Cantharellales: Ceratobasidiaceae]

root rot

- Attach with leaf,

rhizome, root, stem

- Approximately 550 host genera
are recorded for the USA alone

- Cauliflower, cucumber, pepper,
potato, rice, etc. are main hosts;
orchid is host

- R. solani is a common inhabitant
of most soils, surviving as actively
growing mycelium, resting mycelium
or sclerotia and colonize most kinds

of dead plant tissue

- Attach with infected plant
- It is disseminated by water
splash or rainfall, spore dispersal
by wind, contaminated soil (soil

borne)

- The whole plant may become
affected, causing wilting and death.
- Impact the quality and quantity of

orchids

- Heat or chemical

pasteurization of the
planting medium in
nurseries

- Fungicide seed
treatment can reduce
infection in field-sown
crops. Host-plant
resistance. Soil
fumigation

- Sprays are applied

fungicides

27




28

Sclerotium rolfsii Sacc.
(Syn. Athelia rolfsii (Curzi) C. C. Tu &
Kimbr. [teleomorph])

[Polyporales: Atheliaceae]

sclerotium

rot, stem rot

- Attach with flower,
leaf, rhizome, root,

seed, seedling, stem

- Corn, eggplant, sweet potato,
pumpkin and tomato are main
hosts; orchid is host

- S. rolfsii has an extensive host
range; at least 500 species in 100
families are susceptible.

- It commonly occurs in the tropics,
subtropics, and other warm
temperate regions

- Sclerotia may exist free in the soil
or in association with plant debris

- Maxiumum mycelial growth

occurs between 25 and 35°C

- Sclerotia are disseminated by
cultural practices (infested soil

and contaminated tools), infested

transplant seedlings, water

(especially through irrigation),

wind, and possibly on seeds.

- It caused serious crop losses

- Agriculture estimated losses from
$10 million to $20 million associated
with S. rolfsii in the southern peanut-
growing, yield loss 1-60%

- Seedlings are very susceptible and
die quickly once they become

infected

- Biological control such
as Trichoderma
harzianum, T. viride,
Bacillus subtilis,
Penicillium spp., and
Gliocladium virens.

- Crop rotation

- Sprays are applied
fungicides

- Soil fumigation such
as metamsodium
(Vapam), Vorlex, methyl

bromide, chloropicrin

Table 1 (continue)




Cymbidium mosaic virus

[Tymovirales: Alphaflexiviridae]

orchid
mosaic,

CymMV

- Attach with flower,
leaf, rhizome, root,

seedling, stem

- Orchid is main host
- non seedborne
- It is distributed in tropical and

subtropical zone.

- Transmitted by means not
involving a vector and non-seed-
transmission.

- Virus transmitted by mechanical
inoculation; transmitted by

contact between plants.

- CymMV is the most common
disease in orchids infecting a large
number of cultivated orchids found
in all phases of the industry and

around the world.

- Reduce plant vigor and growth rate

and reduce flower quality
- Detection by ELISA, RT-PCR but

can't detection by eye

- Prevention, avoiding
their entrance in the
growing area

- Control method for
virus involve sanitation
practice and the use of
chemicals to sterilize

pruning tools
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Odontoglossum ringspot virus (Syn.

Tobacco mosaic virus)

[Virgoviridae]

ORSV

- Attach with flower,
leaf, rhizome, root,

seedling, stem

- Orchid is main host
- non seedborne
- Itis distributed in tropical and

subtropical zone.

- Transmitted by means not
involving a vector and non-seed-
transmission.

- Virus transmitted by mechanical
inoculation; transmitted by

contact between plants.

- It is the most common viruses
affecting cultivated orchids
worldwide.

- Detection by ELISA, RT-PCR but

can't detection by eye

- Prevention, avoiding
their entrance in the
growing area

- Control method for
virus involve sanitation
practice and the use of
chemicals to sterilize

pruning tools




Figure 1 Orchid seedlings in media bottle; a) Cymbidium spp., b) Dendrobium
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spp., ¢) Paphiopedilum spp. and d) Phalaenopsis spp.
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Figure 2 Orchid seedling without media.

Figure 3 Phalaenopsis sp

. seedlings in media for exportation.
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Figure 4 Cut flower orchids and packaging to be exported
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Figure 5 Orchids growing in greenhouse condition
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Figsure 6 Producing province of orchid in Thailand
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