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Fuiinsaany AuA anNsUasaum NUELYR)
mo #.A. bo | Fresh Longan Carbendazim 0.064 mg/kg GHIAGEHSN
Chlorpyrifos 0.042 mg/kg
®@o N.Y. o | Cooked and Peeled Standard Plate Count 10000, 80000, ﬂduLﬁaﬂ
Shrimp 82000, ~300000, 200000 cfu/g
b §.A. bo | Cooked and Peeled Standard Plate Count 29000000, ﬂfjm?im
Shrimp 530000, 10000, 13000, 850000 cfu/g
® 5.A. bo Pickled Gouramy Fish | Histamine 240 mg/kg ﬂfjm?im
bl 5.A. bo | Red Chilli Myclobutanil 0.061 mg/kg nausede
Difenoconazole 0.088 mg/kg
Propiconnazole 0.082 mg/kg
bl 5.A. o | Dried Longan Seedless | Carbendazim 0.077 mg/kg NaXNTE I
0@ 1A, b | Crushed Chill Salmonella 125g N
b« 1.A. be | Pandan Leaves Chlorpyrifos 0.043 mg/kg nauseda
Difenoconazole 0.078 mg/kg
b 1.A. be | Pandan Leaves Difenoconazole 0.39 mg/kg nauiseds
b NN, e | Red Chilli Carbaryl 0.068 mg/kg NANIE I
e 1.A. be | Rosella Leaves Chlorpyrifos 0.083 mg/kg naunIE I
Dimethoate 1.5 mg/ke
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Fuiinsarany dun AN SULasEUA NUELYR)
b LY. be | Satay Sauce Mix Aflatoxin 000.7 /mg/kg ﬂEjiJL?iEN
The product contains 50% peanut,
therefore the calculated maximum
level is 0.0075 me/ke
om W8, be | Instant Noodles Vitamin A not permitted in this food | nguL1seds
¢ W.A. b | Baby Corn E. coli 43, 1100, >100, 240, 43 MPN/G | ngan1se39
b W.A. be | Frozen Fish Histamine 280 mg/kg naxusE e
o 1.8, be Cooked Prawns Standard plate count 5000, 28000, ﬂ’sj:uﬁm
Cutlets <1000, ~31000000, 9000 cfu/g
« N.A. Do Formulated Caffeine excess level permitted naunsEda
Caffeinated Beverage | 333 mg/l
o& @.A. be | Smoked Catfish Pieces | Enrofloxacin 0.014 mg/kg NANTE I
mo N.8. be | Frozen Red Chilli Profenofos 0.313 mg/kg nausEda
mo N.8. be | Fresh Baby Corn E. coli 460, 460, 460, 240, 75 MPN/g | ngui1seis
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http://www.agrithai.org.au/wp-content/uploads/2018/09/รายงานสำรวจตลาด-Organics-Auckland-1.pdf
http://www.agrithai.org.au/wp-content/uploads/2018/09/รายงานสำรวจตลาด-Organics-Auckland-1.pdf
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auy. wAuwess laaduayusuyszunalunisiay Dr. Brett Ingram, Senior Scientist wa
Mr. Hui King Ho, Technical Officer I1NNUIYITU Fisheries Management and Science,
Victorian Fisheries Authority $g3amai3e Tunmsitumslulisuugtihdunismne fesdn i
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http://www.agrithai.org.au/wp-content/uploads/2018/09/รายงานการเข้าร่วมสัมมนาทาง%20วิชาการและทัศนศึกษาฟาร์มโคเนื้องาน-Beef-Australia-2018-1.pdf
http://www.agrithai.org.au/wp-content/uploads/2018/09/รายงานการเข้าร่วมสัมมนาทาง%20วิชาการและทัศนศึกษาฟาร์มโคเนื้องาน-Beef-Australia-2018-1.pdf
http://www.agrithai.org.au/wp-content/uploads/2018/09/รายงานการเข้าร่วมสัมมนาทาง%20วิชาการและทัศนศึกษาฟาร์มโคเนื้องาน-Beef-Australia-2018-1.pdf
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Abstract

This study aimed at investigating the opportunities for market expansion of Thai rice in
Australia, New Zealand, and countries in the Pacific Islands including Papua New Guinea, Fiji,
Vanuatu and the Solomon Islands. The study egathered information relating to rice which
included regulations and standards, import conditions, trade statistics, as well as consumer
trends. The Revealed Comparative Advantage (RCA) and the SWOT analysis were used to
evaluate the competitiveness of Thai rice with its competitors in the market. The appropriated
guidelines on improvement of Thai rice industry and market expansion strategies were derived
from the analyses.

The estimated population of Australia, New Zealand and the countries in the Pacific
Islands is 39.7 million. This figure includes more than 5.6 million Asian people who consume
rice as a staple food. Total rice consumption in those countries reaches 670,000 tonnes a year.
In 2017, Australia imported 160,000 tonnes of rice from world. The vast majority of Australia’s
imported rice was from Thailand which accounted for 46.4 percent of total import quantity.
Meanwhile, about 50,000 tonnes of rice were imported into New Zealand and Thai rice
accounted for 28 percent of New Zealand’s imported rice. The study revealed that rice
consumption in Australia and New Zealand had increased due to the expansion of Asian
communities and growing number of Asian restaurants. Thai Hom Mali rice and jasmine rice
capture high market shares in Australia and New Zealand. Nevertheless, the fragrant rice markets
in both countries are highly competitive. Australian fragrant rice is popular among consumers
favouring Australian made products. Moreover, jasmine rice from Vietnam has gained a lot of
interest from importers as it is less expensive than Thai rice but not significantly different in
quality. Thailand needs to maintain their high product quality to protect the existing market
shares. The study found that consumers in both countries had high purchasing power, good
knowledge of food safety and a demand for high quality products. The organic markets in the
two countries are continuing to grow. There is a great opportunity for Thailand to expand its
niche market rice such as organic and highly nutritious rice in both countries. Thailand is facing
several obstacles in exporting unpolished rice to Australia. Australia’s import conditions require
all rice with an intact germ to be subjected to germination testing. The result must indicate nil
germination, otherwise the products are required to receive moist heat treatment which may
result in reduced product quality. There are very few importers able to source brown and

coloured rice from suppliers using innovative processing techniques to meet Australian



requirements. In the Pacific Islands, Thailand only dominates Papua New Guinea’s rice market
with over 99 percent of market share. Vietnam, China, and Australia dominate Fiji, Vanuatu and
the Solomon Islands’ rice market respectively. A majority of consumers in the Pacific Islands
have low purchasing power and prefer low-priced rice. It is unlikely for Thailand to introduce
niche market rice into the Pacific islands.

The RCA analysis revealed that Thailand had comparative advantages over its
competitors in Papua New Guinea and Australia’ s rice market with RCA index at 29.94 and 8.13
respectively. In contrast, Thailand had comparative disadvantages in Vanuatu and the Solomon
Islands’” market with RCA index less than 1. The results of SWOT analysis showed that Thailand
has several limitations and weaknesses that must be overcome. In order to increase Thailand’s
competitiveness, maintain strong market shares and further expand market opportunities, the
following are recommended; improving production efficiency to reduce costs, conducting
research and development for new rice varieties and product innovations, promoting niche
market rice in Australia and New Zealand as well as actively promoting Thai organic standards

for internationally recognition.
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ATANUIN

Report on Visit to Chiang Mai
(24% —27% July 2018)

Prepared by Brett Ingram and Hui King Ho

The following brief report outlines observations made during a visit to the Inthanon Highland

Fisheries Research Unit (IHFRU), Royal Project Foundation (24-27 July 2018) (See Annex ) to discuss
rainbow trout production and identify possible options for improving production at the IHFRU, which

are provided in the form of a series of recommendations.

Observations on visit to the Inthanon Highland Fisheries Research
Unit (IHFRU), Royal Project Foundation.

General comments
Facility was established some 40 years ago at Mae Klang Luang village.

Located at about 1,300 m ASL.
Electricity supply is reliable.
Aeration is available in used in tanks but not so much in ponds.

Facility produces both rainbow trout and sturgeon. Small number of indigenous species are also
bred at the hatchery including and the cyprinids Neolissochilus stracheyi, Pethia stoliczkana (syn.
Systomus stoliczkae) and Brachydanio albolineatus, the nemacheilid Schistura pridii, and the
salamander Tylototriton verrucosus.

Water supply and water temperature
Water suppled to the IHFRU via gravity from the River Klang.

Water temperature data provided by the IHFRU is presented in Figure 1. Average daily ambient

water temperature ranges from 13-23°C (mean 19°C). Highest temperatures occur in March to May
and lowest in November to January. Ambient water temperatures as low as 9°C and as high as 29°C

have been recorded in ponds.

In comparison, average daily ambient water temperature at the Snobs Creek Hatchery ranges from

4-20°C (mean 12°C) (Figure 1).

Water availability is usually lower in summer months.
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Figure 1. Water temperature profiles at Snobs Creek Hatchery (Victoria, Australia) and the
Inthanon Highland Fisheries Research Unit (Thailand)

Rainbow trout

Source of stock

Earlier, stock were obtained from Canada (as eggs), USA and Finland, Nepal, and Germany®. Seven
different populations of rainbow trout were obtained from Germany for evaluation?. Following trials
this number was reduced to three and now just one population has been retained for production,
which has been bred for seven generations.

Recently, through an MOU, two consignments of rainbow trout (one population) were obtained
from Bhutan. Itis planned these fish will be maintained separately from the German population.
Until they have been fully assessed.

! Gomut Unsrisonga, Pornsopina, P., Hérstgen-Schwarkb, G., Meulenc, U.t. and Vearasilpd, T. (2001). Rainbow
trout culture in Thailand. In: Conference on International Agricultural Research for Development (Deutscher
Tropentag - Bonn, 9-11 October 2001).

2 Prasan Pornsopin (2004). Performance comparison of Rainbow Trout (Oncorhynchus mykiss) under the

specific environmental condition in the Highland of Northern Thailand Thesis. Cuvillier Verlag, Inhaberin
Annette Jentzsch-Cuvillier, Gottingen, Germany.
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Breeding and broodstock selection
Breeding occurs from mid-December to the end of February.

Broodstock are initially held in ponds (outdoors?) and then in September broodstock are transferred
to a controlled-environment system (recirculating aquaculture system - RAS) for 3 months of
conditioning before spawning.

The RAS is located within a refrigerated room, and is fitted with a submerged stone, sand and
charcoal biofilter. Based on data provided, the water temperature is reduced from ambient (> 18°C)
to 9-11°C (mean 10°C) over about 2 weeks, and then maintained at that level for the duration of the
broodstock conditioning period (Figure 1). No data was provided on the photoperiod (day/night)
cycle used in the refrigerated room.

In comparison, at Snobs Creek rainbow trout are spawned between mid-May and the end of June,
when water temperatures are between 5 — 12°C (Mean 8°C).

Family selection focuses on fish that have higher hatch rates, and after that mass selection focuses
for growth. Single pair matings are undertaken, and 200 fry from each of 10 crosses with the highest
hatch rates are retained as potential future broodstock from. These are selected on the same day so
they have the same age. The resulting 2,000 fry are communally reared and at 300 g weight the
largest 30% of fish are retained as broodstock.

This year staff have trialled use of methyl testosterone for production of neo males, as well as
deactivation of male DNA by UV irradiation of milt.

Staff have also spawned rainbow trout out-of-season, although results were poor (noting that eggs
were small and very pale).

Spawning

Between 2,000-2,500 eggs /female are hand-stripped from fish (900-1,000g in weight), which
appears typical for rainbow trout®. However, from these about 1,000 eyed eggs /female are
obtained, which is substantially lower than expected (i.e. > 75%)2. Initially (1* generation) rates
were < 50%, but currently rates are around 55%.

It is noted that ovulation occurs quickly (over days not weeks), which is an issue for managing
spawning. These observations suggest that over-ripening of ovulated eggs in the body cavity is
occurring more rapidly than expected for the temperature.

Eggs are about 5 mm in diameter, which is typical for rainbow trout.

There are no apparent problems with sperm production in males (motility is checked under
microscope).

Growth
It is noted however that growth rates are lower now (800 g in 12 months, and 2 year old broodstock
are 900 g) than in earlier generations (1,000 g in 12 months).

3 Total fecundity = 1347 + 1282 Wt (kg)
(After Bromage, N. et al. (1992). Broodstock management, fecundity, egg quality and the timing of egg
production in the rainbow trout (Oncorhynchus mykiss). Aquaculture 100: 141-166)
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Selection for heat tolerance may be negatively affecting growth as (see comments under
Recommendations).

Production cycle
Annual production is around 10-15 t per year (up to 20 t in some years).

Up to 20 ponds are used for grow-out production.

Feeding is manipulated to manage growth to meet market demands. Currently market size of 300 g
in reached in 8 months (by Oct-Nov.). Most fish are sold before the onset of the dry season.

Fish are sold mainly as fresh or hot smoked. Highest orders are in October and November, although
attempt to sell most fish before the hotter drier period. Around 80% is sold in markets in
Bangkok.

Diet

Trout are fed a commercial pelleted diet, which is purchased in two size classes. Information on the
proximate composition of the diet is presented in Table 1. Smaller pellets are ground to produce
smaller feeds for fry.

The lipid content of the diet used is (7-8%) is substantially lower than that typically found in trout
diets (21-26%), and protein content is also lower (40-42% compared to 44-50%) (Table 1). These
differences may be affecting both growth and reproduction of rainbow trout. For this reason, staff
attempt to increase lipid content by hand mixing fish oil (up to 3%) with pellets. Astaxanthin is also
added to enhance flesh colour.

Table 1. Proximate composition of the diet used to feed rainbow trout at the IHFRU, and typical
proximate composition of rainbow trout diets.

Diet type Pellet size | Protein Lipid Fibre Moisture | Gross Digestible
mm % % % 9% energy energy
(mm) (%) (%) (%) (%) k3/g) K3/0)

Inthanon trout diet (formulated for seabass, Grouper, Cobia)

3-4 42 8 3 10

4-6 40 7 4 10

Typical rainbow trout diets

Starter 0.4-2.0 50 21-23 7.5-9 20.5 18-20
Grow-out 3-11 44-48 23-26 7-9 22-23.2 19.4-20.5
Broodstock 5 >42 18 <5 10 20 >15

Disease and health management
The IHFRU experiences problems with whitespot disease (caused by Ichthyophirius
multifiliis) in summer. Infected fish are treated with salt.

Eggs are routinely treated with formalin to prevent fungal infection.
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Recommendations

The following recommendations focus on the primary challenges facing production at the IHFRU,
namely poor performance of broodstock, as indicated by low fertilisation and hatch rates. Factors
that may contribute to these include:

e Poor broodstock condition leading to poor quality of eggs, which may be due to poor
nutrition, adverse environmental conditions and presence of disease

e Changes in husbandry practices over time (knowledge creep, experienced technical staff
leaving the facilities, etc)

e Geneticissues, such as inbreeding depression, loss of genetic diversity and fitness.

Specifically, the recommendation presented here focus on three areas associated with broodstock
management:

e Broodstock nutrition
e Environmental management
e Genetics

In addition, options for providing training and research collaboration are presented below.

Broodstock nutrition.

Broodstock nutrition may play an important role in gamete quality. Broodstock nutrition and
feeding has been shown to greatly improve not only egg and sperm quality but also seedstock
production. The lipid and amino acid composition of the diet are major factors affecting the
successful reproduction and survival of the offspring®.

High quality diets are essential for conditioning and maturing broodstock to ensure the quality of
gametes and progeny. The diet currently used at the IHFRU is not formulated for rainbow trout and
is especially low in lipids. Hand mixing fish with feed alone may be insufficient to increase lipid
content to a more suitable level.

Recommendations
Options for providing broodstock with a more appropriate diet to support conditioning and
maturation, and gamete quality leading to improved fertilisation and hatch rates are:

1. Purchase a commercial diet specifically formulated for trout.

It is unlikely that a rainbow trout diet is not readily available in Thailand. However, a diet
may be available in nearby countries that have an established trout farming industry, such as
Korea, Japan, Vietnam and Iran. Alternatively, engage a local feed mill to produce a trout
specific diet.

2. Adopt an improved method for adding lipid to the diet currently used.

Hand mixing fish oil with feed may not be adding enough lipid exiting diet. However, fish
nutritionists at Deakin University (Geelong, Australia) are willing to share plans for a small
cement mixer fitted with a vacuum pump that will boost lipid content to acceptable levels

4 1zquierdo, M.S., et al. (2001). Effect of broodstock nutrition on reproductive performance of fish. Aquaculture
197: 25-42.
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(Prof. Giovanni Turchini, pers comm.). Cost of construction is expected to be less than 8,500
Thai Baht (Aud$350). Deakin University is also will to provide advice on mixing protocols.

3. Feed a nutritionally appropriate diet to broodstock for at least 6 months leading up to spawning.

Development of high quality oocytes occurs of an extended period with follicular growth and
differentiation, and vitellogenesis occurs over many months.

4. Undertake chemical analysis of rainbow trout eggs.

Detailed chemical composition of eggs (particularly for amino acids and lipids) may be useful
in identifying deficiencies when compared with published records for rainbow trout eggs
farmed under optimal conditions.

Environmental management
Although it is recognized that temperature conditions at Inthanon are marginal for rainbow trout,
their production is important to the Royal Project Foundation.

Because fish are ectothermic, temperature mediates all physiological processes, including growth
rates, feeding rates, mortality rates, stress and diseases resistance, time to maturity and
reproductive potential (Figure 2). The temperature range suitable for spawning in rainbow trout is
quite broad (4-19°C), as are temperatures that provide for high survival rates of eggs (5-14°C)°.
However, at water temperatures above about 13°C, ovulation occurs but survival of the post-
ovulatory eggs in the body cavity is short.

L Spawning & ova d Incipient lethal __
temperature
Feeding
Optimal
growth
0 5 10 15 20 25 30

Temperature (oC)

Figure 2. Summary of optimal thermal ranges and limits for rainbow trout, for
spawning feeding and growth.

5 Elliott, J.M. (1981). Some aspects of the thermal stress on freshwater teleosts. In: Stress and Fish (Pickering,
A.D. ed.), pp. 209-245. Academic Press, London.

Humpesch, U.H. (1985). Inter- and intra-specific variation in hatching success and embryonic development of
five species of salmonids and Thymallus thymallus. Archiv fur Hydrobiologie 104 (1): 129-144.

Kamler, E. and Kato, T. (1983). Efficiency of yolk utilization by Salmo gairdneri in relation to incubation
temperature and egg size. Polish Archives of Hydrobiology 30 (3): 271-306.
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While reduced survival is the ultimate price of warm water for trout, at temperatures outside
preferred ranges can result in reduced feeding activity and growth rates. A marked decrease in
feeding and growth occurs at temperatures above 19-22°C.

Timing of stripping in relation to ovulation has a significant effect on egg quality. Following
ovulation eggs remain in the body cavity where they continue to ripen. High fertilisation rates are
expected for eggs stripped 4-10 days after ovulation (at 10°C), but stripping sooner or later will
result in reduced fertilisation rates as eggs are either under-ripe or over-ripe, respectively.

Despite the importance of temperature, it is well known that seasonal changes in daylength
(photoperiod) co-ordinates timing of gonadal recrudescence, oocyte maturation and spawning.

Hormonal treatments may be useful in synchronizing spawning of trout held under artificial
conditions.

Recommendation
5. Review broodstock conditioning and maturation practices.

These include photoperiod, temperature and hormonal regimes to optimize maturation and
synchronization of ovulation.

Genetics.

Genetic markers (QTLs) for upper thermal tolerance for rainbow trout have been identified but
selecting for these is complex as indicated by unpredictable epistatic side effects. For example,
selection for upper thermal tolerance may suppress growth®.

As a general rule, maintaining an effective population size (N.) of at least 100 (per generation) is
often used in practical breeding schemes’. However, the N, required to maintain genetic diversity
and minimise inbreeding will depend on allele frequency and the number of generations the allele
needs to be maintained.

The current breeding program at the IHFRU retains the progeny of just 10 crosses each year as
future broodstock, which is likely to be insufficient to maintaining genetic diversity in the population.

Recommendations

6. Increase number of crosses that contribute to the next generation to ensure genetic diversity is
maximised where possible.

7. Seek advice from a geneticist on the best way to select traits of intertest across families and also
to determine most approach protocols for interbreeding with Bhutan line, should this be
considered or required to improve stock in the future.

® Jackson, T.R., et al. (1998). Identification of two QTL influencing upper temperature tolerance in three
rainbow trout (Oncorhynchus mykiss) half-sib families. Heredity 80 (2): 143.

Perry, G.M., et al. (2001). Quantitative trait loci for upper thermal tolerance in outbred strains of rainbow trout
(Oncorhynchus mykiss). Heredity 86 (3): 333.

7 Kincaid, H.L. (1983). Inbreeding in fish populations used for aquaculture. Aquaculture 33 (1-4): 215-227.

Sonesson, A.K. et al. (2005). Kinship, relationship and inbreeding. In: Section and Breeding Programs in
Aquaculture (Gjedrem, T. ed.), pp. 73-87. Springer, Dordrecht, The Netherlands.
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Staff training
Three options for providing training to staff at the IHFRU are considered.

Optionl
Send technical staff to an appropriate operating rainbow trout hatchery.

The Snobs Creek hatchery may be able to provide this opportunity for IHFRU staff.
However, staff will need to be proficient in English, or an interpreter will need to accompany them.

An appropriate time for staff to visit Snobs creek would be May-June, during the rainbow trout
breeding season.

Option2
Staff attend a dedicated broodstock training course with a focus on rainbow trout.

Currently such as course is not available in Australia. However, these may be available in countries
with large rainbow trout industries (e.g. Europe).

Option 3
Attract experts in aspects of rainbow trout production (e.g. broodstock management, nutrition and
genetics) to the IHFRU to provide intense short-training classes.
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As of 7 June 2018

(Draft) Programme for an Australian Fishery Expert
Visiting the Inland Agquaculture Research and Development
Regional Center 1, Chiang Mai, Royal Project Foundation
July 2018

Tuesday 24 July Arrive Chiang Mai
Check-in the Kantary Hills Hotel

Wednesday 25 July

09.00 - 11.00 Delivery of Special lecture on trout breeding and
culturing
Participants : Thai fishery biologists

13.00 - 15.00 Visit the Inland Aquaculture Research and

Development Regional Center 1, Chiang Mai
(Redclaw Crayfish, Eel)
Stay overnight at the Kantary Hills Hotel

Thursday 26 July

08.30 Check-out

09.00 - 10.00 Proceed to Huai Hong Khrai Royal
Development Study Centre, Chiang Mai

10.00 — 12.00 Visit Fishery Programme at the Study Centre
(Channel Catfish, Tilapia)

14.00 - 16.00 Proceed to Inthanon Royal Agricultural Station

Stay overnight at Station

Friday 27 July

09.00 —12.00 Visit Inthanon Highland Fisheries Research
Unit, Royal Project Foundation
(Trout, Sturgeon)

14.00 — 16.00 Return to Chiang Mai City

17.25-18.40 Chiang Mai — Bangkok (WE165)

Saturday 28 July
00.30 — 05.40 Bangkok - Melbourne (TG462)
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F8UNTUTTgERRITaRIumalian1InsINIledelsadadundie real-time PCR
(Technical Consultation Meeting on the Application of Real-time PCR in Aquatic Animal

Disease Diagnosis for Thailand’s Laboratories)
W @b - ool NINY1AY bdbo

o U
0 ﬁm‘dizquqmm YU o ﬁnqmmnﬁ NIUUTZUY NFUNNT

B i e e s

edefidriauuszya

@

a & 3I g R A 3 @

®m
olcd
ol
@0
oty
om
o

bo

(510}

olo

lom

&

od&

bbb

oo

WU Jeriningd
UNRTNIYAT 012587730
UNBUT FulseiaSns
wsanawssed wWhusuaigna
weigna uniuduns
UNANINTANA TIIUNW
unagivil feves
wamadd s15Ims3A
wsaTuniod Uselwaed
WyIU AIee

wnanawas gudu
uANIAYEYY YU
wdunun it
W9ssunsel atlina
weNuRs Uuna
UNEMUIYR Taud
wenqealsuassh Sunithy
UNAINEAT UI50R
wnanuediad gassalo

WNNANT BAURT
wvauie wiiinw
unagdin \Wegu
wwiende Andidelnena
UNYDT AAIEANEY
WaANAYTA A3

As.Mae0 WaRU

a5 e Tad o

JUWNTT
nIvINsUsEIIT UM SALAY
InIvnsuseusiRnig
Univnmsuseuagungy My
WndnaulssusufiRnu
UnivnsussnauuRng
tndgnsuseas

Unineeans
UnivimsusyaufiRng
UnivinsusENs
UnvIMsUsERIgugyMINLeY
dnInenaans
UNIINTUTEIIT YN TRLAY
UNIPINITUTEUA
Unigmsuszuatiuigns
Uninemans

s

UnirnsUsEuaUfiRnTg

o a

umiynsuszug
UNIYINISUSELS

'3 Erad )

=
PT )

Y

NRYINTITUTEUS

o

nMv N sUsEuatugMIshLey

1
Aimnnavialy
L

B

b

anIsene

LY L

Tmihngunuy

U inemans

Inineenand

Audidaunndniunavan
AudiVoaunmdniihaswan
Audidugunmdniuiasm

o

nesiteuaianNgunWin iUl

a

nevidbuarmgun R
ﬂaa’:ﬁﬂuﬂsﬁwmqmwwﬁmﬁﬁ

AWy, Yunys

ANY. Juny3

AN, dyNIAIAT (LURlo)

AN, AYNTAIAT (LUAls)

w. n3ed (wne)

Ay, naLd (Wae)

AnY. i08 (ne)

ANY. Quin (und)

ANY. UszaruATiug

ANY. UsyaauAIdus

FINY. RLTUNT

FINY. RLABUNT
AuUEITEuaEWRILUTEU
dunuRBUETN (a9a)
AudiduuazinuUseu
dunlunoua (@ga)

AINY. 5B
d1naunTIvEn UGN Ty
dinuATIREITRUGNITY
van.eaujuiinisnan (Uszimelne)
AV

van.fesludnisnan (Ussweilne)
AV
AudtugImnIsuazmalulaganw
AL
vosfiAnsmaluladBanmia aus
Wemans uvinedeuing

BuUTTY...


OfficeofAgricultural
Text Box
ภาคผนวก จ


o

puiinesidouasiaunrguamdniih Idusvanuuddnauiivinwnisiness
ANUTEINA UTETINTIWAULUDTI L'ﬁa'uam'mauLﬂﬁ1.,vh‘uUi.,mm'lumst.‘ﬁmﬁﬁmmmmﬂ CSIRO:
AAHL (Australian Animal Health Laboratory) mLﬂwawgumnTsmaawmm'sasﬁaaaLmsLaa‘Lumi
asreBuduidielada Wssv way YHV luietefsindy 31w'lumm%‘l,uﬂ'mmnﬁwawgumm‘mavlm
fuushimadianisasalsadnithemain real-time PCR uiypannswesufsinisnsaslsadaivh
yeensuUsELe MAneds uastiesfiRnisienvuiiisadoslunisnsisdaedndniideudsesn
(pre-export testing) 3esgeeanside Taedanisussqumidasumaiamnsaitadelsadniivheg
real-time PCR (Technical Consultation Meeting on the Application of Real-time PCR in Aquatic
Animal Disease D|agnosus for Thailand’s Laboratories) 'lu*s“m"muw @D - o9 NINHIAN bdbe
al VDU s yuNanen Hu o ANPUINTA! NTUUTEIN NFUNN T

L4 - o = d‘ a aa
{davganiaiesgesdinsidi Dr. Peter Morh IfiAumanysemalngieufa

a - - v ‘e od
ansialugnedieingyFsuiasud Tuseniniun oo - ea N3N b LazNBeY YaazUnaNTs
o &
Useu Al

. NM3UsEgIMTaNUIATiANIINTININadlsAdn iU eie real-time PCR 581314

[y v o ¥ P 0 =

TUN ob - esl NTNYIAN b&be M NBIUTTYUNATINT U o ANYWIATA NTUYTEUI AFUNNT 3
1 L 2/ 2 A = L

ALinTINUTEY 913U e AU UsEnaue iBeaw1gan CSIRO: AAHL nsulseas uminends uas

L

a va o o %
WBQU{]Uquitaﬂ'ﬁUWLnﬂquﬂaq

L

&

. NM3UsTYUUsERRUMENsEluidesieg liun nisaunudeisaujiinig nns
wiibuiieg1 Mveasu nswlana wazlgnavassalunsiviiads

173

] @ o &
o, flinsuusyyn nsuuselevdannnmsuseyu Al

m.e N3IUITNMIRTINTIdELas NI TR0 wRIU RN IRIalsAT 1B 1YeY

\nseigesansidy Wudeyaliissfiiinisvessemalnaiunuiuuaisnisasisliiianuminiion

fulAsasgeaaIniiy eanlymiANULANGNYBINANIINTIANBUEIEDN (pre-export testing) Wax

dleAufntievanenng (on-arrival testing) antiggyminsinduvesdudn iiuauduudsnisdsening
Usunalneuasiaiesgeoainside

v aal . - ‘4

alo V5ULLIMNIINTATINaaUALlELFvesISnsnaaeay (method validation) i

E2 ar 5 (3 o 6 ! L5 = v -] - 173

pniBsIENNIsWaETuRBUYBIRNANsLIAsEUIRdR I sEwineUsuma e UAnsanusot lu§ Uty

o £ a e Vo . v o L7
wewamanfURNsIlF UM UTemmIanATs UG ISO/EC 17025 adnmmnidetiolussivanna

e NITVKUINNNITATUANAMAIN (quality control) N13M5393TRdEMEImALA
1 3 a wa
real-time PCR @atsannisvuilauluiesujiinis annavesnisnsianunauinUasy (false

san = ] v ¥ a wa =l ' A o
positive) WasnaauUasy (false negative) Vnlvkan1snTIavewieaUjuRnsinuigeie

L
on.& RLUIBUTL...



-6n -

v v = = aa_ w
me fiiheusuiinsuanidsutigmiguassalunisudananisnsiaitiede lae
s : 4 L o n‘:
unstuurangiivimgesamside vlinsuuumanisuiledgmilutuneunsulanansa
#rewmaiia real- time PCR anunsathilvldlunisuiuupnisvhouvesiesujiannstliuss@niam

4
WNVY
v
HajUTIBUNTUTEYY

UNITYAT 0129552550
N3P INTUTEIIT YN THIAY



Technical Consultation Meeting on the Application of Real-time PCR in Aquatic Animal

Disease Diagnosis for Thailand’s Laboratories Agenda

Duration: 16-17 July 2018

Venue: 7" Chulabhorn Building, Department of Fisheries, Bangkok, Thailand

Participants: 25

Date Time

Topic

16 July 2018 AM

PM

PCR Laboratory design

PCR Laboratory workflows

Method evaluation (in silico, positive control material)
Method validation (ASe, ASp, DSe, DSp, repeatability, PT)
Reagent evaluation and equivalence testing

17 July 2018 AM

PM

Sample preparation
Sample extraction
Contamination control
Results interpretation
Proficiency Testing
Troubleshooting

Discussion and wrap-up

Note: Lunch: 12:00
Coffee break: 10:30 and 14:30
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