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SUMMARY

[. Title

Development of paprika cultivar and technique for promoting

international competitive power.

II. Objectives and Necessity

1. Final goal

(O Development of new Paprika varieties for domestic and export consumption
(O Technical Development of cultivation and greenhouse environmental control
for increasing productivity
— To increase yield of paprika on leading farms from 40% level of Dutch
farmhouse yield in 2007 to more than 80% level in 2012
— Development of greenhouse environmental control system and program for
Korea
(O Construction of integrated pest management (IPM)
— To determine the safe level of pesticides

— Development of biological control program

2. Annual objective of the research projects
(O In the first core project to aim to develop new paprika variety, we
performed line separation and pure—line breeding using anther -culture,
focusing on pedigree breeding to be used for breeding variety. After the
forth year of the research project, we put emphasis on evaluation of F1
cross combination wusing the lines, variety selection and farmhouse

experiment for commercializing the varieties.

O Development of paprika cultivar for export and domestic supply(1—1) : It is
only a short time since paprika was introduced into the country. But it has
been getting the spotlight as exports and its domestic consumption has been
on the rise. The seed price is very expensive, 400 ~ 600 won per seed,
and burdensome of working expenses for growers. However we had no
choice but to use foreign paprika varieties because domestic varieties

didn’ t exist. Most of paprika varieties are hybrid made by European
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companies. Cultivated paprika varieties in Korea are almost dutch paprika
varieties. Korea exports the pepper seed to india, China and etc as breeding
pepper of Korea has world standard. Nevertheless, breeding of paprika
wasn' t done as breeding materials were short. Therefore we need to

develop new paprika varieties for domestic and export consumption.

(O Development of blocky pepper varieties for soil culture in Chinese and
South Asian market(1—2) : In China and South Asia, blocky pepper is
grown in soil culture, while that is grown hydrophonics culture in Korea.
Chinese sweet pepper market is estimated 50,000ha countrywide, and the
acreage is growing at rapid pace. Chinese market will be the biggest
market in the world soon.

There are 2 segments in South Asian and Chinese sweet pepper market.
One is high quality fruit market dominated by global seed company like
Rijk Zwaan, Syngenta, which is mostly cultivated in plastic house. Another
one 1s out—door or tunnel cultivation market, Zhongliao series from
Chinese National Agricultural Institute leads the market.

Now, as many Korean hot pepper varieties have been sold in China and
South Asia, Korean breeder already get a lot of information about those
market. It 1s possible to access the sweet pepper market, through
cooperation with 1—1 study.

This research was carried out to develop competitive varieties for soil
culture in South Asia and China, through effective 2 generations
advancement shuttle breeding system and using materials derived from 1-—1

study.

O Development of F; seed production technology in paprika using male sterility (1—3)
The use of genic male sterility (GMS) as an alternative seed production tool
for paprika is more attractive instead of CMS, as GMS genes can be easily
introgressed into diverse genetic backgrounds using simple backcrosses. This
approach may boost the development of new elite lines with stable male
sterility. More than a dozen of pepper GMS mutants have been reported to
be controlled by each a recessive ms gene, some of which are used
commercially. In Korea, genic male sterility (GMS) has been widely used as
a tool for hybrid seed production in chili pepper (Capsicum annuum L.).
However, little work has been done on the development of molecular markers

linked to pepper GMS genes, which are generally controlled by a recessive
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nuclear gene. In this study, we aimed to develop a DNA marker linked to
paprika GMS and set up MAS system using the DNA marker.

O Development of multiple virus resistant paprika by molecular breeding(1—4)
Paprika is one of the most high value crops in Korea. However, paprika
seed market is preoccupied by Netherlands global seed industries. These
global seed industries have satisfied demands of growers and consumers by
efficient breeding method using molecular markers. It is necessary to
construct this molecular breeding system as much as global industries for
paprika cultivar development, which many companies compete severely.

Crop damages by pathogen such as virus, bacteria, and fungi i1s very severe
in the temperate regions including Korea, China, South—east Asian countries,
and south European countries compared to the other climate regions.
Therefore disease resistance i1s one of the most important breeding goal.
Disease resistance breeding is essential for marketing because growers of
temperate regions deny to buy susceptible cultivars anymore. Furthermore,
development of multiple disease resistance is necessary to take advantage in
seed market.

It is very hard to develop multiple resistant cultivar by classical breeding,
because inoculation of various pathogens should be performed at every
generation, and descendant test is required to determine genotype for every
generation. Therefore we’ d like to establish efficient molecular breeding
system based on the disease resistance marker screening for the
development of multiple resistant cultivar by developing molecular markers

or developed markers.

O Characteristics evaluation and disease resistance test of selection lines and new
varieties (1-5)
To apply to breeding new varieties, the quality and PeMV resistance of
commercial paprika and the growth of selected lines were investigated. These
quality and virus resistance were important source to culture paprika in korea.

Finally this characteristics will be the standard to select a new line and variety.

(O Technology development to overcome the cause of the difference in productivity
between Netherlands and Korea(2—1)

(O Analyze the cause of the difference in the production of paprika between
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the Netherlands(NL) and Korea(KOR) to enhance the productivity of the
grower in Korea.
— Need for comparison growing methods between NL and KOR
— In order to find out the yield gap between two countries, analysing light
interception and production in time
— In order to estimate fresh fruit weight at different season, dry matter
content of fruit should estimated with qualtative data set from the several
experiment and measurement
— Comparison of production (dry mass and fruit production) in time between
two countries to find a reason of production gap
(O Development of a module of dry matter partitioning to each organs to use its
as 1put data for the general dry matter productin model which was validate
in the Netherlands
— analysis of growth of young plants at different season and root condition.
— Comparison of dry matter partitioning to each organ between NL and KOR
— Effect of initial leaf area with manipulating number of plants or stems on
light interception of crop and fruit production.
(O Define main environmental factors for the potential fruit production using the
computer simulating program
— An exiting model was used to comparison dry matter production between
NL and KOR (REF 98: TOMSIM). Testing all factor influenced in production
with trial or experiment is difficult with time, labour and expenses. Use of
the explanatory model i1s wuseful tool for the complicated environmental
condition. Therefore this study was validated an existing model of developed
by Heuvelink (1996). Using the validated model several assumptions could
be possible to find out the main reason for the yield different between NL
and KOR.
— As input of the variants of light intensity, temperature, COZ into simulation
program we could estimate the potential production and provide some

information to improve production for the Korean paprika growers

(O Development of aboveground optimal environment for sweet pepper culture (2—2)
Sweet pepper of domestic agricultural products is known as high income crop
for export. But productivity of the nuit area, to productive stabilization of
sweet pepper as export strategy crops, should be improved to Dutch
productivity. Sweet pepper at home is cultured in greenhouse, so sweet
pepper growth 1is directly affected by internal environmental factors.
Therefore, productivity of sweet pepper is decided by control level of internal
environments. Especially, crop physiology and productivity are directly
affected by radiation and temperature. Domestic greenhouse 1s mostly
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plasticfilm house, control ability of plasticfilm house on environmental factors
is not excellent. This study in this situation (various problems) is carried out
to develop technical model for productivity improvement of sweet pepper.

O Development of optimal climate control system and software program in korea(2—3)

Greenhouse climate control system 1s a technique of controlling crop growth
and development with controlling the growth factors, such as light, temperature,
humidityy, air movement, and COgz concentration. Hence, the set point of the
temperature, screen open and closed, open/close vent or maximum/minimum vent
position, heating system, period of day and night, and its temperature strongly
influence on the greenhouse climate condition. Optimizing the greenhouse climate
condition sensing of climate factors is import, such as light intensity, outside and
inside temperature, [CO2], wind direction, wind speed, rain. Developing software
with considering hardware (heating, vent, lighting system, screen, side vent) and
outside weather condition is need with understandable language for Korean
grower.

Therefore this study was aimed at developing controlling software, data base
from outside and inside greenhouse and user friendly software and hardware
system. Direction of developing the system was focused not only making a

protocol system but also direct application system for grower.

Development of moisture controller of growing media for optimizing root—zone
environment of paprika(2—4)

Paprika is one of the most profitable vegetable crops in the world. Since the
switching between vegetative and reproductive growth is significantly affected
by water stress, irrigation management is especially important. Methods for
irrigation scheduling based on substrate moisture content or plant response to
water are recently used for the plants. However this approach has several
limitations of less accuracy and delayed plant response to environmental
changes, especially under distinct seasonal changes. Considering that root—zone
environments and irrigation control directly affect productivity and
water—saving, an irrigation control system that is suitable for the regions with
great fluctuations in climate factors with season like in Korea is needed. and
the precisely irrigation system could be working well by continuous monitoring
of environmental conditions and plant responses. The objectives of this study
were: 1) to develop a precise environmental monitoring and irrigation control
system and its software, 2) to investigate the effects of irrigation by TDR
sensors or measurement of transpiration by loadcells for esdtimating plant

growth and fruit yield of paprika, 3) to evaluate the growth, yield and quality
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of paprika plants under different moisture contents of growing media, 4) to
develop transpiration models related to radiation and VPD for paprika plants,
and 5) to examine the relationship among environmental factors, transpiration

and plant responses.

O Establishment of guidelines for safe use of pesticides and reduction of residues
on paprika through IPM(3-1)

Paprika cultivation area and production has increased steadily paprika produced
in our country, and approximately 50% are exported. Chemical pesticides are
used for pest control during the paprika cultivation and the excessive use of
chemical pesticides at paprika exportation can lead to the detection of pesticide
residues exceeding MRLs.

In this research, studies were conducted to prevent claims for pesticide
residues and control pests effectively. Establishment of pre—harvest residue
limits, the estimation of pesticide residue on agro—products based on biological
half—life of pesticides residues analysed pre—harvest times can project in
advance before harvest and provide safety measures. Seasonal variation of
residues, effective pest control at early seedling stage using capsule formulation

were studied and practical guide for pestcide uses were developed.

O Development of biocontrol program on insect pest in paprika and selection of
pesticides safe to biocontrol agents(3-2)

Natural enemies are being used for pest management due to safety concerns of
chemical pesticides by consumers. However, time points and application methods
are not established. This study were carried out to determine optimum time
points and application rates( number enemies/leaf) to manage such pests as
aphids, white fly, thrips, and B. tabaci etc.. Selections and screening of safe

chemical pesticides on natural enemies were tested.
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III. Methods of studies

1-1. Development of paprika cultivar for export and domestic supply.

(O To develop paprika varieties requires breeding of pure—line, which can be
used as parent plant. Methods to get parent plants are line separation and
anthur culture.
Line separation can get excellent individuals every generations through
evaluation of horticultural characters and disease—enduring of the lines.
Anthur culture, haploid method of breeding, can acquire pure—line in a
short period of time. In this project, we used both of them. We developed
male sterile marker to raise level of seed production and molecular marker
to select disease—enduring varieties for TMV, CMV, TSWV, Potivirus and
PMMov at the early stage. To reduce the breeding period of paprika as
soon as possible, we used method of shuttle breeding. So, we performed
double cropping of paprika in the greenhouse in the country. Also, in
thailand, we selected excellent varieties in winter. We made and evaluated
the F; cross combinations. We selected and registered the good F; cross
combinations. The developed varieties were cultivated and tested for yield
ability, fruit setting, fruit color and etc, compared with check variety, in
various parts of the country. For our new varieties of paprika, which are
well received from growers, foundation seeds of them will be produced for

sale of subsequent years and seeds of the new varieties will be produced.

1-2. Development of sweet pepper varieties for soil culture in Chinese and South Asian market
(O Sweet pepper is mostly cultivated with hydrophonics culture in the world. In
early stage of the study, the traits comparison was made in soil and
hydrophonics culture. In late stage of the study, key combinations was
evaluated and selected through local combination tes. The combination was

made of new derived lines which is the result of generation advancement.

(O 1st stage (1 ~ 2 years)
— Crossing new F; for fixed lines test and new line building
— Comparison check the traits expression between soil and hydrophonics

culture.

_5’7_



O 2nd stage (3 ~ 5 years)
— Line selection and generation advancement based on breeder's experience.
— Generation advancement of materials to be derived from other studies.
— Backcross of materials to be derived from other studies
— F; combination using fixed lines.
— F; combination 1st performance test.

— Local area performance test and yield test

(O Key contents

— Effective shuttle breeding system building :
effective selection and generation advancement system building through
checking right sowing and harvest time

— Comparison check the traits expression between Thailand and Korea : the
traits expression test of commercial varieties and key fixed line.

— Line selection and F1 evaluation based on the information acquired from the
above experiment

— Line fixing and selection in early stage(l ~ 2years), F; test and evaluation

in Korea and China in late stage(3 ~ 5 years)

1—3. Development of F; seed production technology in paprika using male sterility
In this study, we developed a DNA marker linked to paprika GMS using
bulked segregant analysis (BSA) and an amplified fragment length
polymorphism (AFLP) technique. Two F, populations were made by selfing

commercial F; varieties of  ‘Mirage’ and ‘Fiesta’ and subjected to
BSA—AFLP using 256 primer combinations.

And eight paprika cultivars ( ‘Special’ , ‘Debla’ , ‘Plenty’ , ‘Fiero’ ,
Boogie’ , ‘Fiesta’ , ‘Derby’ , and  ‘Minibell’ ), popularly cultivated in
Korea and three different genic male sterile lines ( ‘GMSP’ , ‘GMS3’ , and

‘GMSK’ ) were crossed for allelism test. And among the F; cultivars, half

diallel crosses were also performed for allelism test.

1—4. Development of multiple virus resistant paprika by molecular

breeding

(O Development of disease resistance marker by using linkage map, comparative
genomics, isolated gene sequences or surveying developed markers were
used to establish molecular breeding system. Target disease resistance are
viruses such as PMMoV, CMV, Potyvirus, and TSWV and bacteria
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“Xanthomonas” .

(O Multiple resistant lines were bred by introductions of CMV resistance gene
and Potyvirus resistance gene and backcross with commercial F1 cultivars.
Breeding lines were selected by genotyping using molecular markers to
improve breeding efficiency. And we d like to support disease marker
screening for the breeding material of other research group

(O Disease resistance genotypes were analyzed for selection of resistant
paprika lines. leaf samples were provieded from other research group. gDNA
of breeding materials were extracted by CTAB method and it is used for

marker genotyping.

1—5. Characteristics evaluation and disease resistance test of selection lines and new varieties
Comparision of the quality of commercial F1 varieties and the growth of
selected lines : The 13 commercial F1 varieties, 'Special', 'Cupra', 'Fiesta',
'"Maserrati', 'President', 'Valentain'(Enza Zaden Co.), 'Plenty', 'Derby’,
'Mirage'(De Ruiter Co.), 'Debla', 'Jirisan', 'Helsinky', 'Boogie'(Rijk Zwaan
Co.) and 'Fiero'(Singenta Co.), were used to investigate the qualities such
as the fruit color, weight, length, width, pericarp and locule number. The
selected 152 lines were sorted to the colors, red, yellow and orange, and
the growth factors including the plant height, number of branches, diameter,
leaf size and SPAD etc of each color lines were investigated.

PeMV resistance test : The 19 commercial F1 wvarieties, Special Cupra,
Plenty, Derby, Fiesta, Maserati, Jirisan, Helsinky, Fiero, President, Boogie,
Ferrari, Baltasar, Dalias, Fortunato, M 427, M 461 and LMI1—-L4, of the
PeMV resistance were tested by a ELISA method after 30 days on

inoculating the virus in plants

2—1. Technology development to overcome the cause of the difference in productivity

between Netherlands and Korea

1) Analysing the reason of the difference in productivity between Netherlands

and Korea

(O Chose of same structure of glasshouse between NL and KOR, to comparison the yield,
productivity in time, nutrient management and climate condition in outside and inside.

(O Comparison of coefficients of regression between light and temperature, light and COq
concentration in greenhouse, radiation and daily temperature, radiation and night
temperature in two paprika growers in The Netherlands and Korea.

(O Comparison of paprika production and growth between plastic greenhouse and

glasshouse in Korea and The Netherlands.
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(O Comparison of growth and development, and dry matter partitioning to organs at
different light sources (high pressor sodium lamps and LED)

(O Effect of early night temperature on growth and development of paprika.

O Effect of EC on growth and development of young plant of paprika and transpiration

(O Effect of plant density or stem density on light interception and production.

(O Dry matter content of fruit at different light source and cultivation location

(O Analysing climate data from dutch paprika grower and Korean grower to find out any
interation between climate factors.

(O Summarizing the relationship between climate factors and comparison the coefficient

of the regression model between two countries.

2) Validation of the dry mass production model using dry matter partitioning

(O Using three years destructive measurement in time, generalizing dry matter
partitioning to leaf and fruit with ration of total growth rate and leaf, stem, and fruit
growth rate.

(O As input of computing dry matter partitioning to leaf, stem, fruit, radiation, greenhouse
temperature, CO; the exiting model (Heuvelink, 1996) validated with standard model
or adjusted model in order to find well fitted model to measurment data.

(O The different of adjust model is assumed that a maintenance respiration is not a
linear regression with dry mass. The coeeficient of maintenance respiration is
decrease with increment of dry mass due to the metabolic activity decreased with

dry mass increased.

(O Development of dry matter partitioning model and model validation with
computed dry matter partitioning to each organ
— Dry matter partitioning to leaf and fruit is important to estimate production
and leaf area index. At different light source or root environment dry matter
partitiong could change. However generalizing the dry matter partitioning to
organs or leaves need to estimation of dry mass production as input data.
The wvariation was found but little wvariation could ignore in the study.
Gompertz function or negative exponential function was used to fitted
calculated dry matter partitioning to leaves and fruits at different treatment

of light and plant density.

3) Validation of the model for estimation of the potential production at different
conditions

(O Production of greenhouse crop strongly depended on light condition in the

greenhouse. Hence the different diffused light transmissivity from 10 to 80%

_60_



used for the input to the validated model. The simulated result of dry matter
production and fruit production compared with different diffused light
transmissivity.

(O CO2 is main climate control factor and need economical concentration. Input
of the COZ concentration into motel varied from 200 to 950 and increased
with every 150ppm. The result of dry matter production and fruit of
simulation analysed with non linear regression model.

(O At low light condition is critical factor with decreased number of fruit set
and growth of the crop. Many paprika grower want to know the right number
of lamps and light intensity. Artificial light increased by 1000 lux up to
8000lux and compared the simulated results of dry mass and fruit production.
The condition of lamps turn on under 300 W/m? and turn off at 400W/m?.

4) Techniques of improving production in Korea

(O Provide experimental result to paprika grower and promoted the change of
irrigation, COy supply and temperature control based on radiation implemented
with education program.

(O Changed water management skill by education programs or seminars the

water management

2—2. Development of aboveground optimum environment for sweet pepper culture
All results were drawn from analysis of collected data by accumulative
environmental data of field, field visit measurement, lab experiments. The
collected data were a various environmental factors with radiation,
temperature, humidity as its center, crop growth factors (vegetative and
reproductive growth characteristics) by regular measurement, yield. these
data were used to analyse correlation between environmental factors and
crop growth factors. All collected data was analysed by statistical analysis
such as regression analysis, independent and multiple variables of
environmental factors on crop growth were abstracted by statistical analysis.
Also, these influence on growth and yield of sweet pepper were investigated
by division by covering materials of greenhouse, growing location in the

same greenhouse, facilities improvement degree.

2—3. Development of optimal climate control system and software program in korea

Paprika grower used environmental control computer system from made in
Korea or in The Netherlands. Dutch environmental control computer system has

been developed since 1980 and upgrade the software and hardware system until
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now. However domestic greenhouse environment control systems have a poor
control with on/off system depend on greenhouse temperature or rain only. The
domestic environment control system, therefore, near to data logging system.
Since 1994, Dutch environment control computer system could operated with
all device for controlling vents, heating system, air movement fan, roof spricoller,
irrigation system dependen with wheather conditions. The all equipments in the
greenhouse could modulated control with time and P—band. Furthermore the set
point of the maximum and minimum of vent position, water temperature, speed of
vent/screen opening and closing could easily control and hence the dutch system
1s precise system for controlling greenhouse environment. The dutch system
applied glasshouse and plastic greenhouse in both the grower has been satisfied.
The Negative of dutch system is installing price and maintenance of the system
due to the distance. And hence we developed the control stratege with feed back
system, P—band concept for the vent and screen, water temperature, controlling
fan with almost similar concept of PRIVA and Hortimax. Speciallly planstic
greenhouse have several motors for ventilation, those motors have a small error
for the starting operation and hence closing and opening the vent notice a gap
opening with Dutch one due to the single order to wind and leeside vent. Using
the simple electorial technique the vent could controlled with individually at
different location of the motors to reduce the gap open or close vent. To provide
a simple control algorithm to understand easily by grower and making the graph
for showing the saved data with separately on the screen. In this project we
combined with each semi—project team to improve the control algorithm and

focused the plastic greenhouse control.

2—4. Development of moisture controller of growing media for

optimizing root—zone environment of paprika.

The studies were carried out in the experimental farm of Seoul National
University ° and commercial farms. Paprika cultivations of ‘Boogie’ ,
‘Derby’ , ‘Fiesta’ were grown in the growing media of rockwool. In order
to determine the water use of the plants, the weight of six plants including
substrates, the amounts of irrigation and drainage, and substrate moisture
content were continuously measured. The transpiration amount was calculated
by the following concepts: transpiration = irrigation — drainage - change of plant
weight including growing medium. And an irrigation system was designed to
monitor the environmental changes and the growth pattern of the plants by
contiueous measurement of light intensity, temperature, humidity, and electrical
conductivity of root—zone. Irrigation interval could be controlled based on set

points of accumulated radiation, moisture content, and electrical conductivity in
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growing medium. Irrigation amount at every event could be controlled by the
set points of irrigation amount, moisture content, and electrical conductivity in

growing medium, drainage rate of every irrigation events in the system.

3—1. Establishment of guidelines for safe use of pesticides and
reduction of residues on paprika through IPM.

(O Establishment of pre—harvest residue limit based on biological half—life of

pesticides residues analysed pre—harvest times to project residues on fruits

in advance before harvest.

Seasonal variations of residues..

O O

Recommendation of pesticide spray programs based on residue analyses and

efficacy such as spray intervals and concentration.

(O Effective mix formulation of cooking oil and yolk mixture ammended by
sulfur w.p to control powdery mildew.

(O Development capsule formulation for neonicotinoid insecticides for early
pest control in the greenhouse.

(O The characteristics of insecticide residues after different treatment and
their biological activities.

(O Safety of insecticides against major natural enemies (safety levels of
pesticide based on acute toxicity and residual toxicity) and selection.

(O Distribution and workshops to promote safe use of pesticides using

experimental results of e—book and books and reports.

3—2. Development of biocontrol program on insect pest in paprika and

selection of pesticides safe to biocontrol agents.
(O Release time and application rate of natural enemy to whiteflies] and
selection of safe pesticide.
(O Release time and application rate of natural enemy to thripsl and selection of
safe pesticide..
(O Release time and application rate of natural enemy to aphids and selection of

safe pesticide.
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IV. Results and conciusion of the research

1-1. Development of paprika cultivar for export and domestic supply.

1) Line selection using advanced generation of paprika

we carried out shorting of generation to make pure—line early.

In korea, we selected lines in leased glasshouse of Gyeongnam area,
performing double cropping every year. In the winter, we also selected the
lines taking on lease field of farmhouse in khonkaen, Thailand. So, we
selected more than 100 lines through evaluation of horticultural characters
and disease—enduring of the lines every generation and fixed characters of
the lines. To secure materials of breeding, we carried out line separation
with new varieties every year. So far, we obtained the 179 lines(F3z ~ Fis
generation). Among the rest, the completely fixed lines were used for F;

cross combination.

2) Line selection using molecular marker
On paprika, male sterile is required for economical efficiency of seed
production. 125%} &% Co., Ltd. developed male sterile molecular marker in
sub—project 1—3. This molecular marker was used as selecting male sterile
lines. Seoul National University developed resistance molecular markers for
CMV, TMV, Potivirus and PMMoV and utilized them for selecting

disease—enduring lines.

3) Breeding of pure lines using anthur culture
Anthur culture, haploid method of breeding, can be used as breeding of
pure—lines in a short period of time. To breed resistant variety for TSWYV,
CMV and Potivirus, cross between varieties with resistant character was
carried out. After the lines was separated, the individuals with disease
resistance were selected using molecular markers and performed for anthur
culture. The individuals through anthur culture were evaluated in field. The

lines with excellent characters were used as parent for variety breeding.

4) Test of F; combining ability and variety registration
We made F; cross combination using pure-—lines, which were from line
separation and anthur culture. We evaluated the cross combination,

compared with check variety, for testing of the F; combining ability. We
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decided the excellent F; cross combination as preliminary variety
registration. As these varieties were reinvestigated, the excellent F; cross
combinations were registered. We registered 4 varieties for domestic
nutrient solution culture and 3 varieties for exporting to China. The
registered varieties are testing in the 11 farmhouse of the country. For
the excellent varieties in farmhouse test, foundation seed of the varieties

are being increased for sale.

1—2. Development of sweet pepper varieties for soll culiure m Chinese and South Asian market

1) MRG/CPR combination(red color) showed high performance in local test, so
this F1 was applied for PVP with "Hana—R No.1". This variety is expected
to be launched to soil culture market in China with big sized fruit, good cold

setting, and high fruit shape stability compared to control variety "Mandy".

2) VLTI/PRSDT (orange color) combination showed high performance in local
test, so this F1 was applied for PVP with " Hana—O No.1". This variety is
expected to be launched to soil culture market in China with big sized fruit,

good cold setting, and high fruit shape stability

3) Shuttle breeding system was built through "line selection ——> combination
——> local test ——> result feedback ——> line selection". This system will

contribute to make shorten breeding cycle and enhance breeding efficiency.

1—3. Development of F; seed production technology in paprika using male sterility

In result of marker development, among five reproducible polymorphic primer
combinations, an AFLP marker Egat/Mcgg was converted to a codominant
cleavage amplified polymorphic sequence (CAPS) marker. This marker, named
PmsM1—-CAPS, is located about 2 to 3 cM from the ms locus. Although
PmsM1—CAPS was not correlated with GMS in ‘MiniBell’ because it was a
different GMS gene, the marker was found to be useful in screening for male
sterility, as tested in Fs progenies from ‘Helsinki’ and F3 families derived
from the F; varieties used in this study.

The result of allelism tests demonstrated that the most of the GMS in paprika
cultivars except for ‘Minibell’ were same allele. To identify which GMS

gene(s) were used for paprika F; cultivars, top crosses between previously
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known GMS lines and the F; cultivars were performed. As a result, we found
that the ms; and the ms, genes were alleles for the GMS of ‘Minibell’ and
for the other cultivars, respectively. We also confirmed that the GMS gene
identification using GMSK—-CAPS marker linked to the ms; gene and the
PmsM1—-CAPS marker linked to the ms, gene in Fy progenies of ‘Minibell’
and ‘Fiesta’ and ‘Derby’ cultivars, respectively. In addition, we developed
the PmsM2—CAPS marker for ‘Plenty’ , ‘Fiero’ , and ‘Boogie’ cultivars.
We expect that these markers will be very useful for breeding new maternal

(male sterile) line of paprika.

1—4. Development of multiple virus resistant paprika by molecular breeding

1) Establishment of molecular marker screening system
Molecular markers screening system of PMMoV, TSWYV, Potyvirus, CMV, and
bacterial spot resistance was established by development new markers or
surveying developed markers. Agarose gel based markers were converted to
real time based marker. Rather close molecular marker to target disease
resistance gene were developed or surveyed every year.

2) Breeding CMV & Potyvirus resistant paprika lines
CMV resistance gene “Cmrl” was introduced from ZHC and Potyvirus
resistance gene “pvrl?  was introduced from Dempsey. Two disease
resistance genes were fixed in BC2F2 generation by using molecular markers.
Generation had been advanced by shuttle breeding and four lines of which

horticultural traits were superior were selected. Two lines among four were
registered in variety protection
3) Molecular marker screening support for other research group

Breeding lines of other research group were analyzed by TSWV, PMMoV, and

bacterial spot disease resistance markers. Screening results were sent to the

other research group and were used for other research group’ s lines .

1—5. Characteristics evaluation and disease resistance test of selection lines and new varieties

Qulities which were the fruit color, weight, length, width and locule of the
commercial varieties ('Special', 'Cupra', 'Fiesta', 'Maserrati', 'President,
'Valentain' (Enza Zaden Co.), 'Plenty', 'Derby', 'Mirage'(De Ruiter Co.), 'Debla,
'Jirisan',  'Helsinky', 'Boogie'(Rijk Zwaan Co.), 'Fiero'(Singenta Co.),
'9253"'(Seminis Co.)) and growth of F3~F5 generation were surveied to apply

selection of a new line and variety. The PeMV resistance of 19 commercial
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vatieties were tested and Jirisan was selected by resistance variety. The
resistance gene was confirmed by PVR3 and this will be use to breed new line

of PeMV resistance.

2—1. Technology development to overcome the cause of the difference in

productivity between Netherlands and Korea

1) Analysing the reason of the difference in productivity between Netherlands
and Korea

(O Low light transmissivity of glasshouse and plastic greenhouse in Korea compare to
the Netherlands and hence low growth rate of crop

(O 30 year annual light sum in Korea is 30% higher than The Netherlands, and potential
production could be much higher than The Netherlands. due to the higher latitude the
increment of light intensity in The Netherlands was lower than Korea. In Korea,
increment of light intensity was 100W/m%/h whereas 50—60W/m? in The netherlands
and hence the greenhouse temperature was past increment in Korea.

(O A big variation of greenhouse climate factors (temperature and humidity) and no
relation between radiation and CO, concentration in Korea. The sweet pepper grower
need more attention to find right greenhouse climate control strategy.

(O Often sweet pepper grower in Korea delayed a management of stem after planting in
order to obtain the right leaf area index, and hence too vegetative crop in summer
season. Too vegetative crop showed a easy abortion of flower and young fruit at low
light condition.

O In case of the Netherlands crop management was showed stable crop growth
rate, wereass the domestic paprika grower showed varied crop growth due to
delaying the harvest of the Maturity fruit and varied environment, sepcill
daily temperature and increment of temperature during the morning.

(O Under a dynamical changing the environment in shoot by the crop and outside
weather condition root zoon should be harmonized with right electronic conductivity
and moisture content in slab. Paprika grower in the Netherlands managed supply EC
with daily light integral wherease in Korea, controlling supply EC by crop stage. In
Korea supply EC controlled with stage of setting the fruit with high EC and lowering
water content in slab at the period of high light intensity. Therefore abortion of
flower and young fruit occurred with water stressed plants.

(O With hight EC and lowering water content provided high dry matter content of fruit

compared to the Netherlands one.
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2) Validation of the dry mass production model using dry matter partitioning

(O Comparison of crop growth with destructive measurement under Lighting sources

— At the low light condition artificial lighting with 16hrs was improved fruit
production by 100%. There was less difference in vegetative mass whereas
higher frut mass with increased fruit sets. Specially dry matter partitioning
to the fruit was remained with 78% under high pressure sodium lamps.

— Under LED (RB mixed) leaf area index was higher then control, wehreas
dry mass production was lower by 12.5%. Under LED light condition dry
matter paritioning to fruit was lower than control.

(O With same stem density, the plants were treat with one stem or two stem per plant.
at beginning the leaf area index was double with single stem, and fruit set was early
then two stems.

(O Validation of growth model for Paprika

— For model validation, standard and adjusted models were used as input of
greenhouse temperature, [COs], dry matter partitioning to leaf, stem, and fruit, leaf
area index, initial dry mass of leaf, stem, fruit and root. Standard model showed
under estimation of measurement dry mass. Due to the decreasing metabolic activity
with dry mass relative growth rate was combined at maintenance respiration module,
called adjusted model. The adjusted model showed well described the measured data
of each organ dry mass.

(O Development of a module for fruit dry matter content for estimating fruit
fresh weight
— At the same compartment dry matter content of fruit varied 8 to 10% at
different rows. however the harvest fruit from the plants grown under the
HPS no significant different dry matter content of fruit harvested under
without HPS lighting.

— Periodically harvested fruit from the paprika growers, the fruit dry matter
content was varied 8% to 10% with different season and between plastic
and glass house.

— It was difficult making a moduel of dry matter content of the fruit some
ignoring root environment SIN function was used for generating dry matter
content of fruit as function of days of year.

(O Development of dry matter partitioning model and model validation with
computed dry matter partitioning to each organ

— With periodically measurement data dry matter partitioning (DMP) rate was
computed with growth rate of to leaf, stem or fruit devuided by total growth
rate. DMP to leaf and stem was almost constant before first fruit set,

thereafter drastically decreased with increasement of DMP to fruit. Gomperzt
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growth function could described the DMP to leaf and fruit, and DMP to stem
computed one minus sum of DMP to leaf and fruit. With computed DMP to
ogran as input data into simulation program, the estimated dry matter

production was well fitted with measurement data.

3) Validation of the model for estimation of the potential production at different

conditions

(O Changed diffused light transmissivity from 10 to 80% into greenhouse dry
matter production and fruit production was compared. Dry matter prodcion
and fruit production of Paprika was increased with incresment of diffused
light transmissivity. Total dry matter production was increased 7.6% and fruit
dry matter production increased by 7.6% with each 10%.

(O The factor of total dry matter production ranged from 0.715 to 1.294 with a
changed COs concentration from 200 to 950ppm. there was negative relationship was
found with CO2 concentration(total dry matter = 1.338(1—exp(—0.004x) and fruit =
1.342(1—exp(—0.004x)).

(O At low global radiation artificail lighting is need for improving fruit
production. When the grower decide the amount of light intensity, there many
considerations such as number of lamp and light intensity is require. The
condition of lamps turn on under 300 W/m? and turn off at 400W/m?. Every
1000lux of HPS dry matter prodiction increased by 3% and fruit production
increased by 4%. Number of lamps every 1000lux increment was needed 128
lamps with 600W HPS per 1 ha. Factor of number of lamps(600W) per ha
was 0.1281 = lux.

4) Techniques of improving production in Korea
O Controlling environments (transmissivity, dry matter content of fruit, water
content in slab, [CO:])

— Improving methode of supply COs by radiation reduced COs; used by 10%
and production cost without loss of production.

— Improving irrigation strategies with more frequence of irrigation per day and
reduce quantity of irrigation per dripper water content in slab was more
stable. Using data of irrigation from the Dutch grower, the gompertz
function well fitted the drain percentage as function of daily radiation.

(O Controlling early night temperature by air condition system

— At low night temperature fruit production imprved by 26.5% during the
summer.

— It was important result while the grower considered heat pump system for
heating. The combination of cooling system in heat pump system could

improved productivity of paprika.
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2—2. Development of aboveground optimum environments for sweet pepper culture
1) Research and analysis of environmental management and productivity at fields
growing sweet pepper.

Internal temperature and yield , at fields (greenhouses) growing sweet
pepper, were affected by intensity of radiation. Under the same conditions
(intensity of radiation), these were a grate difference between fields in yield.
Between different covering materials, light transmission ratio, increase and
decrease of internal temperature before and after sundown, efficiency for
sunlight utilization of sweet pepper, and its dry matter production were
different. Especially, difference of yield between plasticfilm and glass

greenhouses was caused by light transmission ratio and rate of respiration.

2) Development of optimum environmental management per covering materials
for productivity improvement of sweet pepper
Hourly increased temperature for three hours after sunrise was lower in
glass house than in plasticfilm house. Hourly decreased temperature for
three hours before sundown was not different in two houses. Daily
temperature, difference between daytime and nighttime temperature, daily
humidity deficit, and those's standard deviation were lower in glass house
than in plasticfilm house. Amount of applied CO, per square meter in glass
house was half times more than in plasticfilm house. Amount of applied
nutrient solution per square meter in glass house was 36 percentage higher
than in plasticfilm house, but the uptaken percentage was not different in
two houses. The pH and EC of rockwool substrates were higher in glass
house, but the difference compared with those of the applied nutrient
solution were lower than in plasticfilm house. Effect of external solar
radiation on the uptaken percentage of applied nutrient solution in two
houses was heaver in glass house, but effect of that on humidity deficit
was lower. Daily temperature was heavily affected by daytime temperature
and influenced night humidity deficit in all houses. Daily and daytime
temperature influenced the uptaken percentage of applied nutrient solution
as there were the positive and negative correlation in two houses,
respectively.
The levels of weekly increased leaf area, fruit diameter, and yield per
square meter in glass house were more than in plasticfilm house, and the
levels of weekly increased leaf fresh weight, dry weight, and dry matter
were not different in two houses. Respirating rate, maximum photosynthesis

and light use efficient of leaf in glass house were higher than in plasticfilm
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3)

4)

house. Especially, the increasing levels of fruit diameter depending on leaf
area in glass house was three times more than in plasticfilm house.

Leaf temperature depending on temperature factors, the increasing fruit
diameter depending on nighttime humidity deficit increased in glass house
more than in plasticfilm house. But leaf area depending on nighttime
temperature decreased in two houses.

The accumulative levels of stem diameter depending on accumulative
external solar radiation in glass house was fewer than in plasticfilm house,
but the accumulative levels of fruit diameter and fruit yield depending on
that were in plasticfilm house more than in glass house. Also, the
accumulative levels of fruit yield depending on accumulative daytime
temperature, daily humidity deficit, daytime humidity deficit, difference
between daytime and nighttime humidity deficit, leaf temperature, leaf dry
matter were in glass house more than in plasticfilm house. However, that
depending on accumulative the uptaken percentage of applied nutrient

solution was not different in two houses.

Change of internal environments by change of external environments in greenhouse
This research was conducted to investigate the effect of difference of
internal temperature, humidity, and plant growth according to covering
materials in sweet pepper's greenhouse. For growing period, daily mean
internal temperature was not different between glass (GH) and plastic film
house (PH), but the changed volume was more PH than GH. Internal

2 and 5.6 gm 2,

humidity deficit was more PH than GH as that was 4.3 gm~
respectively. In change of internal temperature effected by different
intensity of external light, that of PH was fasted twice that of GH, and
that's tendency was effected by difference of internal temperature for
several hours after sunrise. Leaf growth and photosynthetic product were
more GH than PH, productivity of GH was better 80 percents than PH. As
results, To improve productivity in PG compared with productivity in GH
need to be the detailed managements of internal environmental factors in

early period after sunrise.

Analysis of relationship between temperature and sweet pepper growth by
different location in glasshouse

In terms of greenhouse production, the optimization of identical growth
environments 1s a most important thing. Paprika is cultivated year—round in
high—system greenhouses in Korea. However, the annual production yields

of paprika in Korea are lower than that of the Netherlands, even though
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5)

growth environmental control systems follow an identical way. Therefore, in
this study it was investigated that the differences in inside growth
temperature depending on internal location and the effect of differences in
temperature on plant growth and physiology of paprika ‘Cupla’. Strikingly the
average temperatures were different depending on location. The air
temperature of north part area (NA) was 1.6TC lower than central part area
(CA) and the medium temperature of NA was 2.2C lower than CA. The
vegetative growths such as plant height, internode numbers, and stem
diameter were greater in plants grown for CA than that of NA. On 12th
weeks after planting, plant height under CA was 153 cm whereas it under
NA was 127.2 cm, thus the plant height of paprika grown under CA was
greater than that of paprika under NA. Number of internodes and stem
diameter under CA were 2 internodes and 1.5 mm grater that those of
paprika under NA. Net photosynthesis in leaves of CA was significantly
higher than that of NA. Increasingly, there was difference in the contents of
glucose and sucrose in fruit, whereas there were not significantly difference
in fructose, water content, and ascorbic acid. The total fruit yield was 20%
higher in plants grown for CA than that of NA. In conclusion, It was
observed that the differences in temperature depending on local parts.
These different temperature influenced the plant growth and photosynthesis

rate and induced the difference in fruit yields.

Sweet pepper growth by difference of internal temperature and humidity levels
In sweet pepper was treated with DIF —6, 0, 3, —6C after planting, early
and late of plant growth (plant height, internode length) degree was low in
DIF —6C compared with DIF 0, 3, —6TC. During experiment period, plant
height, leaf area, dry matter, relative growth rate, crop growth rate were
low in DIF —6TC compared with DIF 0O, 3, —67C. Especially, results of
regression analysis between DIF and leaf area appeared as leaf area per
increase and decrease of DIF 1T from DIF 2T (standard) was increased
and decreased two times of 20cm?/plant.

In sweet pepper was treated with RH 63%, 75%, 83% after planting, early
of plant growth (leaf area, offshoot development) degree was low in RH
63% compared with RH 75% and 83%. DIF —6TC. After 13 weeks from
planting date, fruit enlargement and coloring degree was low in RH 83%,
No. of fruit setting was many in RH 75%. During experiment priod, leaf
area, pattern of vegetative growth and reproductive growth, and production
of dry matter and its partitioning ratio into fruits was high in RH 75%.
Especially, results of regression analysis between humidity and leaf area

appeared as leaf area per increase of RH 1% was increased 30cm?/plant,
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dry matter per increase and decrease of RH 1% (standard of 72%) was

increased and decreased 0.3g/plant.

6) Change of internal environments by improvement (higher eaves) of greenhouse

2 in 4.0 m eaves glasshouse (4.0

The daily solar radiation was 1,400 J - cm™
m GH) and 1,340 J-cm™? in 5.5 m eaves venlo type glasshouse (5.5 m
GH), the difference was small. Daily mean temperature and day temperature
in 4.0 m GH and 5.5 m GH were similar as 23.1C and 25.0C, 23.3TC and
25.1C, respectively. Most internal temperatures were not different in two
glasshouse, but between night temperature and night design temperature in
4.0 m GH was higher than in 5.5 m GH.

In 4.0 m GH and 5.5 m GH daily humidity deficit was 3.4 g-m™® and 4.5

% in as 5.5 m GH's internal daily humidity deficit managed high. Day

3 3

g-m

and night humidity deficit were 4.3 g -m™® and 5.2 ¢ -m™®, 2.5 ¢ -m° and

3.8 ¢g-m?in 40 m GH and 5.5 m GH, respectively as in 5.5 m GH was
higher than in 4.0 m GH.

Increase of plant hieght per solar radiation sum 1 MJ - m 2 in 4.0 m GH and
5.5 m GH were 0.403 cm and 0.553 cm 5.5 m GH was 1.37 times the 4.0
m GH but there was no difference by cumulative daily mean temperature.
Increase of sweet pepper yield per solar radiation sum 1 MJ - m 2 in 4.0 m
GH and 5.5 m GH were 0.031 kg-m 2 and 0.04 kg - m 2 55 m GH was
1.3 times the 4.0 m GH. Increase of sweet pepper vield per cumulative
daily mean temperature 1C in 4.0 m GH and 5.5 m GH were 0.022

kg - m~? and 0.020 kg - m™? 4.0 m GH was slightly higher.

2—3. Development of optimal climate control system and software program in korea

1) Controlling individual motors for ventilation of multi roof plastic greenhouse

made precise control algorithm for rewind open and close vent system.

2) Development of control algorithm for shading and energy screen
In order to optimizing use of screens in the greenhouse the algorithm
consist of the opening and closing the screens, rage of open/close, timing,
method of open/close based on outside temperature, light intensity,

greenhouse temperature, humidity.

3) Development of control algorithm for set point ventilation temperature and
heating temperature
. With monitoring radiation, radiation integral, greenhouse humidity set point

of heating and ventilation temperature could change for optimizing
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greenhouse environment in order to growing crops

4) Development of algorithm for controlling CO,
: In order to control supplied CO2 concentration the set point of the [COg]
varied with radiation, wind speed, rate of vent open, wind direction. The

main purpose was reduce the production cost.

5) Monitoring the sensor and rate of systems of vent/screen/3way valves
position

: Data base for the integrated all sensing data from each compartments

6) Monitoring supplied EC and pH
Combined the supplied nutrient, EC and pH with greenhouse environment

control system.

7) Saving program of set point which changed by user
By wuser set—point of the all module could change with different
developmetal stage of crop or promoting fruit set by lowering temperature or
anything could made. It can be easily forget the last set point or past
set—point, and hence the development of the saving program for this

set—point improved the use efficient of envirometal computer system

2-4. Development of moisture controller of growing media for
optimizing root—zone environment of paprika.

Transpiration efficiency calculated from the relationship between accumulated
radiation and transpiration was shown as a negative exponential regression.
Reduction of transpiration efficiency was observed under higher light intensity.
This result indicated that the compensation for the loss of transpiration
efficiency is required for establishing an adequate irrigation strategy under
higher light intensities considering growth stage. Also, when drainage rate
increased 1n every Irrigation event, basically substrate EC decreased. The
increase in drainage rate showed sigmoid characteristic with the decrease in
substrate EC. The results will provide useful data for EC management of growing
medium by using drainage rate in the precise irrigation system. Irrigation could
be controlled by irrigation control software with environmental and plant growth
data. By adjusting the priority of control items, the root—zone environment
factors were well controlled as defined. Water consumption by plants and the

root—zone environment factors could be successively monitored and stored at
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defined intervals. Continuous estimation of transpiration and monitoring of
root—zone environments were available by the developed system. This system
will be applicabe to commercial forms and improve the yields and quality of the

plants.

3—1. Establishment of guidelines for safe use of pesticides and

reduction of residues on paprika through IPM

O Initial deposit amount of pesticide residues and time course dissipation curve
during pre—harvest days from more than 21 ingredients with 43 formulations
predicted biological half—life and established pre—harvest residue limits.

(O Seasonal variations of pesticide residues using 2 ingredients of 3 items
revealed the reason for the high frequency of residue claims during the
winter season.

(O Residue analyses after spray in leaves and concurrent biological activity
assay against pathogens such as B. cinerea, C. gleosporoides, Fusarium spp.,
P. capsici) on detached leaves provided more useful spray program to
prevent over—dosage application and frequent spray schedule.

(O A new formulation using 1—2 g of granule in a capsule made of
neo—nicotinoid insecticides embedded into next to a plug performed not only
excellent control of pests such as aphids, thrips, B. tabaci, whiteflies for
more than 60 days but safe to natural enemy. This new treatment provided
prevention of early infestation of pests in green house resulting in unusual
burst of pests during winter season and residue claims after insecticide
spray and brought labor saving.

(O Various treatments, that are, foliar spray (W.P), capsule(G), drench delivery
through nutrient solution(W.P), and granule(G) deposit on a cube were
compared with their persistence of insecticides in leaves. The capsule
treatment embedded into a plug performed far most persistence of
insecticides upto 60 days but far below MRL levels of residues.

(O Improved formulation manufacturing cooking oil and yolk mixture to mitigate
bad odor and stain problems was developed to control powdery mildew.
Mixed formulation with 1000x dilution sulfur(W.P) provided better control
for more than two weeks.

(O Distribution of Fact Sheet database developed helped farmers to identify the
key pest diagnostic tools.

(O Education and workshops and publishing books and e—book disseminate safe

use of pesticide and application of IPM.
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(O Five natural enemies compatible with chemical pesticides were screened and

recommended.

3—2. Development of biocontrol program on insect pest in paprika and

selection of pesticides safe to biocontrol agents

(O Natural enemies according to the density of pests and time intervals in the
greenhouse to manage whiteflies, thrips, aphids, were developed.

(O Toxicities of pesticides (acute toxicity and residual toxicity) on natural
enemies to manage whiteflies, thrips, aphids were assayed and selection of
safe pesticides compatible to the individual natural enemy was carried out.

(O Verification of safety through the selection of safe pesticide after leaf—disk

experiments and foliar spray experiments
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JRS 0|11/ 11] 11l o] o111 1212 79
PRSDT |1.1]12] 0] 0131515 12/14] 0.] 92
BG | 14|12[13] 0|13[11]12/14] 1212 11.3
VLTI | 13 13]14] 13/ 1.3[ 12/ 14]1.7] 16| 1.2] 137
HSK | 13| 1.3]1.3[ 1.3 1.2[ 14] 1.3 14] 12] 1.2] 12.9
SMO02 | 14 14| 14] 0|15/ 121416 018 117
9253 | 2| 1.4] 16| 1.7/ 16/ 1.6/ 16| 1.7] 15| 1.6| 163

AL 2. A (TMV (Py)
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¥ 1. gZE gk AuiEFY TMV A3

3} A]
£51 o L e e 244 ERE
SPC RS RS Lo/Ls, Lo/Ly Red Enza
CPR RR RR Red Enza
DBL RS RS Lo/Ls, Lo/Ly Red Rijk
MRG RS RR Red De Ruiter
FEST RS RS Lo/Ls, Lo/Ly Yellow Enza
MSRT RS RS Lo/Ls, Lo/Ly Yellow Enza
RZ 208 RS RS Lo/Ls, Lo/Ly Yellow Rijk
PRSDT RS RR Orange Enza
BG RS RS Lo/Ls, Lo/Ly Orange Rijk
VLTI RR RR Orange Enza
HSK RR RR Yellow Rijk
9253 RR RS Li/Ly, Li/Lg Red Seminis
DRP 1086 RR RR Red De Ruiter
8493 RR RS L1/ L4, L1/ L3 Red Seminis
2423 RR RR Red Seminis
9338 RR RS Li/Ly, Li/Ls Yellow Seminis
9394 RS RR Yellow Seminis
DRP 4976 SS SS Lo/Lo Yellow De Ruiter
RPD RS RS Lo/Ls, Lo/Ly Yellow Syngenta
FIR RR RS Li/Ly Li/Ls Yellow Syngenta
RBT RR RR Orange Syngenta

2 AR 2).

O X1 B ol A

%%‘Ué Fl STo=E 1o _ﬂ_ﬁ 35] -T'/]’}\—H

SPC Msms GMS Red

CPR MsMs A& Red

DBL Msms GMS Red

MRG Msms GMS Red
FEST Msms GMS Yellow
MSRT MsMs A& Yellow
JRS Msms GMS Yellow
PRSDT MsMs A& Orange
BG Msms GMS Orange
VLTI Msms GMS Orange
HSK Msms GMS Yellow

9253 MsMs A& Red
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o A

(1) 12xpd=
@ Al 1717+ 2007. 8~ 2007. 12)
O Al 2AEF2 2874 974F B 24t Fi~Fy Al 96741 5 5 1057152
Ao (AL 4) o] T 20470415 HA5AY, #AREH SAH=YE B TMV Hpolg A~

52 A9 Fud 54 0 402 S4o) $57 AATE AUk 3).

>,
ol
L

24 oh
ot
oX,

% 3. AUE FAEST 2 A
S A& 2 A& 9 70 A Ak wHEAd |
Ad ] EFER 98 T g | ME | MS | A% | #E | viras |

Go | LAAE 9 8 3 5 8 1 2

F, | SPC % 9 8 3 5 9 | 17 | =

F, | CPR | A% | 8 4 4 0 3 | 10 | & R
F, | SPC | GMS| 5 3 0 3 3 3 27 | R
F, | DBL |GMS| 5 2 0 2 0 | 10 | & R
F, | MRG |GMS| 5 4 2 2 12 9 g R
F, | 9253 | A% | 4 3 3 0 10 6 7l R
F, | FEST |GMS| 9 6 0 6 20 | 16 | e | Y
F, | MSRT | A% | 5 5 5 0 16 8 2 | Y
F, | JRS |GMS| 4 A 1 3 6 | 13 | ®dg | Y
F, | HSK |GMS| 7 5 2 3 5 | 14 | ®g | Y
F, | PRSDT | A% | 6 4 4 0 12 8 29 | O
F, BG | GMS| 2 2 0 2 6 6 =g | 0
F, | VLTI |GMS| 6 6 5 1 19 | 16 | ®d8 | O
F, | PLT |GMS| 1 1 | 29 | 29 | 10 7 29 | R
F, DB | GMS| 1 1| =g | %2 3 6 29 | Y
F, | F19%% 19 EEEE 1 1 2y

27 410 | 105 | 67 | 32 | 32 | 204 | 19 | 215
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O A 17]2}01%1 AZoZ ZAMNE Fix= o]2%4 87.5%9 1885 Yehiy ofA& Hthjol
A AR o de BolAt AE A skrE f14 uAn]go] ol 7] wiie] AdE
MAEL oF2 At 14L 935 ez AFE-aITh

O AZY AdAFAMFET F, 19%F3 F, 2FF9 SuoA

0= SAEYYe] FEshe ZloE B
of o5 FFL WHE Aol GMSE AREEE Zlo] glE .

O TMV izl A4E s oleliel A TS 218 ANES oA
sglom Ux ATES TMV AZHYol Reska glof Tl A2l 4% 3 o] 8
sl

AR 5. 44317} A (Red)

vosods U0 WO
Qeve @

-
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AR 6. ] 7h Ak (Yellow)

@ A 2712(2008. 2~ 2008. 7)
O 33A% 3241, Fo~Fs At 14745 5 T 169A%%S Ao Ay, WA,
HE 5 delA 5SS 2Akste] SA0] 48t 1364152 ALsiltt(AF 8).
O GMS ®#eAES Adslr] fd x4 & A9 13641% & J4S 7F Ao 8571%F,
£ 7HA Ao] 51A1%80IATHGER 4).
O Aol TMV A B 24154 A3 Fd45 7
w2 1571550l = Aol elatal itk
O Fi 5= AN0AS 5AlE, SFAAE 341, T34 A% 6741%0] A=k
O A8 Alss> FE EAdolm  FAde] 1488 ol&4 94%% MARE &% &
7

A e 148 A o & qglth

Aoz FAHGAL

=

2
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K

g

4. =
o Al A As YA At wHEA |
A 07 A | A MF MS i} 3 virus i

G 32 32 27 5 12 =

Fs 13 10 2 8 11 |

Fy A -g- 9 8 8 0 8 w2 R
F4 GMS 6 6 2 4 8 = R
Fy GMS 5 4 2 2 6 L R
F,4 GMS 6 5 2 3 7 7 R
T, A& 3 3 3 0 3 7 R
Fy GMS 14 11 6 5 14 g Y
F4 A g 8 6 6 0 6 w2 Y
Fy GMS 10 7 3 4 10 = Y
F,4 GMS 11 8 3 5 11 = Y
Fy A g 8 5 5 0 5 5 O
F, GMS 5 4 1 3 7 | O
Fy GMS 14 12 9 3 15 | O
F3 GMS 7 5 1 4 7 = R
Fs GMS 5 4 1 3 6 = Y
Fs GMS 8 6 4 2 8 = Y

4:11 169 136 85 51 144 2:15
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(2) 22Pd %

@ A 17122008, 8~ 2008. 12)

O Az FYAd F2 ~F6 Al 1564152 FAIgte] o] &

=W, TMV wpolei s APA o5 A8t Fu4 54

H O,
Ase ALSITHGE 5).

¥ 5. AU FAEF 9 Aol (2008. 8 ~ 2008. 12)

= ol HES Y HEAH HELg | uEd |

NOH 1 833 | 88 o e | s | MF | @ | IS | vis |20 914
Fe |B-R-1S| - 16 15 10 5 38 35 | =22 - -
Fs CPR M= 8 8 0 8 9 8 22| R | Enza
Fs SPC | GMS | 6 6 5 1 18 14 | =2¢ R | Enza
Fs DBL | GMS | 4 4 3 1 10 8 2 R Rijk
Fs MRG | GMS | 6 5 3 2 16 10 2 R De
Fs 9253 HE 3 3 0 3 4 4 2 R | Semini
Fs FEST | GMS | 11 11 4 7 25 16 | =¢e Y | Enza
Fs MSRT | M= 6 6 0 6 9 8 22 Y | Enza
Fs JRS GMS | 9 9 4 5 22 18 | =¢ Y Rijk
Fs HSK | GMS | 8 7 5 2 22 13 | =22 Y Rijk
Fs PRSDT | A= 6 6 0 6 12 10 | =2 | O | Enza
Fs BG GMS | 4 4 3 1 14 10 2 0 Rijk
Fs VLT GMS | 16 16 4 12 28 24 2 O | Enza
Fa PLT GMS | 9 9 5 4 30 22 2 R De
Fa DB GMS | 6 6 5 1 22 14 | =g Y De
Fa HSK GMS 5 5 1 4 8 7 =2 Y Rijk

Fo Fa |MRAHE | - 33 22 3 19 83 69 | =22 - -

| 4:11 | 156 | 142 | 55 87 | 370 | 290 | 6:11

O 1571 #FFolA st o F2Ag e AS9Ad #4437} CPR, 9253, MSRT, PRSDT & 4

A EES Tl $HEYNCl Resd g A

VLTI, PLT % 671 %<&

3
koS
ARl Ae AREEE Zlo] ER1HSI, 117] 552 FellA nlolgl s Agd/do] &
] 7

2 Rol Alguujd Zlo] ZlH 3




O FdAa g3 2ol -8 /HAS Adsiglon AMEF 67, FNEF 671 2 24
w5 371 AEeIith

@ Al 2712 (2009. 2~ 2009. 7)
O F3~F7 Al 284741525 sAI8t &=, TMV vholzis A4 5 sdF 20l

$58 1607152 AUSITHCE 6),

E 6. A FAEF E A (2009, 2 ~ 2009. 7)

HSEY  HSYH HMAdY | ugd
Ml CH 354 a4 i x| ]
SAl (4| MS | MF | 8" |IIS|  virus
F, B-R-1 S - 27 |10 | 7 | 3 | 31 |3t 22 - -
Fe CPR HS 8 6 | 0| 6|6 |6 22 R Enza
Fe SPC GMS | 15 | 7 | 6 | 1 |25 25| =g R Enza
Fe DBL GMS | 8 2 2,08 |8 2 R Rijk
Fe MRG GMS | 10 | 5 3 | 2 |14 |14 2 R De
Fe 9253 Me | 4 | 3]0 |3 ]33 2 R | Semini
Fe FEST GMS | 16 |12 | 4 | 8 | 24 | 24| =g Y Enza
Fe MSRT M= 6 6 0 6 8 | 7 =cl Y Enza
Fe JRS GMS | 18 |11 | 5 | 6 | 26 | 26| =2l Y Rijk
Fe HSK GMS | 13 | 5 | 3 | 2 | 14 14| =2 Y Rijk
Fe PRSDT Mg | 11 | 70|77 |7 22 o) Enza
Fe BG GMS | 10 | 4 | 3 | 1 | 13 |13 2 0 Rijk
Fe VLTI GMS | 24 | 13 | 3 | 10 | 22 |22 el o) Enza
Fs PLT GMS | 22 |10 | 4 | 6 | 22 |22 el R De
Fs DB GMS | 14 | 7 | 5 | 2 | 22|22 =22 Y De
Fs HSK GMS | 4 | 3] 0| 3| 3 3 22 Y Rijk
Fo Fs | AIRAS - 74 | 49 | 3 | 46 | 58 |58 | =2 - -
e 4:11 | 284 | 160 | 48 | 112 /306|305  6:11
O Agst AlF oM A7 A3 MS 48704, MF 112784171 At i,
O At Als FolA TMV vloleii upigA #4149 vlolel e Zgt Zlo] 641%5019om 1141%
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FAIE ATE FZ F6 AR 98% o]
67, 32 371 AEolqdTh

O

(3) 3APAE

@ Al 171#:2009. 8~2009. 1)

ol ol

S

AR el F2~F8 Al 32541%8 $4]

O

= O =)
= H43s

A

J

B

A

o

%, TSWvHo] &

3}k

d, TMV Hfo]2{ 2 A

D

A< (2009. 8~2010.

PAES 1

w | o | mw| o m by
Mol || 82| E| 88|22 82| 8] g]g]Z
=) w|wf & Slw|w|*|T|o|*| oD R
r
W_RRRRRYYYYOOORYY_
Wl v i - .- - & =i .- i . % = == - .- .- 23 3
mu.“3100001003200083_m
PE | |||t elolal=] 2lalole|—|n| | e
— — — > o | e | — ol
x._096546357fm17r8m%m3_@r%
1 el - - -|o|®
T
=
= M
slo|e|e|~o|lsi~lalelo| o z|gle gk
X ¢
Llm|lo|l|o|la|lm|m~|lo|lo|a|m|—|o|lw|laloe|8
W= — o=
oD
o
- -
TPlolo|~|lan|lw|o|lclo|F|lo|lx|s|dz|2(=g| S
| %l =
T
o
=|= L
BlEle|B] 2|22 |2 (22|82 28 Y
w | | o ) w | W wlwlw|w|w =
RS2 2R ZRZZ|RZIZZS 3]0
= E|S| S| S| K| S| | S| S(E | 0| 0| 0] o6 —
1fT — e
B = m | = = — ik
D EA A A R R A R A S AN B od el R g =< B8 i
n_._un_nCSDMQFMJHW = o m | [k
= < ®
<
mon.??_rr_rr_rr_rr_.rr_.rr_rr_rr_rr_rr.bcus_:ﬂq
=S [ [

s 5

o A AlT9Ad #4453} CPR, 9253, MSRT, PRSDT

5
T

Eis

1l

thell A &

&5 ol A

ST
h=

O 1770

R

o)
o

#7847 DBL, MRG,

e Althe] TMVHRolH A WA

o

O 1770

9253, BG, VLTI, PLT
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97%°172] XV* VES Ho|HE A
o Abgol b5 St

O Aze #8490 dua] ekl AFEES Y Eolsle] F, Az A5 o] S48
Ol A, YA 1}

@ A 271#(2010. 2~2010. 7)
O F2~F9 Aldl 30671%& &Alste] 48U, TMV, TSWV, Potyvirus, HFo]#{A A &4
5 5P S48 20045S HLSATHGE 5).
O A AT TMV Hlolels A4 79 A3 vlolelze] 33 AT DBL 5 675 olglon,
10715 Aol o3k ik
O AT AT T2 F6 Al oo 98% ool HAACE wAE Aueln Hae A4 6],
A3, #5467 Agolsie.
O AR 947 A% $HRAMS) 6071, 7HIAEME) 1327047 A e,

¥ 5. AT FAEE 9@ Aol (2010. 2~2010. 7)

g | == | a Ay AsL4d N H Virus fﬂ} it
A | A% | NS | NF | A% [ D}E R:H:S =
Fq | BRIS - 15 13 8 5 13 13 | 10:1:4| - -
Fg CPR Aa 6 6 0 6 6 6 3:1:2 | R | Enza
Fg SPC GHS 15 9 7 2 18 18 | 13:1:4 | R | Enza
Fg DBL GHS 4 2 2 0 2 2 2:0:0 | R | Rijk
Fg NRG GNS 6 5 3 2 6 6 6:0:0 | R De
Fg 9253 As 3 3 0 3 3 3 3:0:0 | R | Semini
Fg FEST GNS 15 12 6 6 17 17 | 14:1:2 | Y | Enza
Fg NSRT Ag i 7 0 7 7 7 4:0:3 | Y | Enza
Fg IRS GNS 21 14 8 6 19 19 | 7:0:12| Y | Rijk
Fg HSE GHS 14 9 5 4 13 13 | 5:2:6 | Y | Rijk
Fg PRSDT | Al 7 6 0 6 6 6 2:2:2 | 0 | Enza
Fg BG GHS 8 4 4 0 5 5 5:0:0 | 0 | Rijk
Fg VLI GNS 21 14 4 10 16 16 | 16:0:0 | 0 | Enza
Fg PLT GNS 34 14 9 5 22 22 |22:0:0| R De
Fg DB GHS 20 12 8 4 12 12 | 6:6:0 | Y De
Fg BTS GHS 13 8 0 8 8 8 2:2:4 | Y | Rijk
EFy | M4AS | - 97 71 15 | 56 118 | 118 = = =
B | 11:4 | 306 | 209 | 60 | 132 | 281 | 281 | 120:16:39
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(4) 47Pd =

@ 171#(2010. 8~ 2010. 12)
O Atz RelAt F2~F10 A 2064% A5 o] 3 BUE4 5 5438} §
SARAH, TMV vlelel 2 A8, TSWVHleld 2 A8y 52 A
A B4o] $43 207ABS ARSIATHE 9).

k)
Ed
[elf

o

o

=
2

|
2 o
g
Jo

K
=
=

®
ol
>~
K
o}-}l

g Al (2010, 8~2011. 1)

=
A sz o1 HsSHY AsS 4 S 2 Virus e e
S Al Sl MS MF o uns R:H:S
Fin B-R-1= 2 5] 3] 4 1 3] b 4:1:0 = =
Fg ZRR H= 5] B ] 5] 5] 5] 312 R Enza
Fq SPC GhS 18 7 B 1 7 7 B0 R Enza
Fq DBL GhS 2 2 2 0 2 2 2 R Riik:
Fg MMRG GhS B 4 3 1 4 4 4:0:0 R De
Fg 9253 H=2 3 3 ] 3 3 3 1 D R Semini
Fq FEST GhS 15 3 4 4 8 ] 7100 Y Enza
Fq MSRT H= 7 4 ] 4 4 4 3:0:1 Y Enza
Fq JRE G5 19 14 g 4] 14 14 5:0:8 Y Riik.
Fq HSK GhS 1 B 4 2 5] 5] 35 BE Y Riik:
Fq FRSDT H= 5] 3] a 5] B 5] 2:2:2 O Enza
Fg BG GhS 5 2 2 0 2 2 4:0:0 0] Riik.
Fq WL GMS 16 15 4 11 15 15 1B :0:0 O Enza
Fq EIE GMS 22 9 5 4 9 9 9:0:0 R De
Fq DB GMS 13 10 4] 4 10 10 b0 Y De
Fe BTS GhMS g 7 a i 7 2 uvig Y Riik.
FaFs A= # 133 99 7 37 99 99 # = =
e | 11: 4 296 207 55 97 207 207 77 :11:22

O 170 FFA st o FeAde ASdd +44 3 CPR, 9253, MSRT, PRSDT &
47N FFL Foex | wEelekA] kol Alg wHjst Ao F FAHSG I, SPC
5 1270 FES $AEY GMSE o] &3t Ro] gl Sl
O 174 EFNA fad Sof FAe] TMVHel &l A W¥A #4437 DBL, MRG, 9253,
BG, VLTI, PLT & 67} ¥%2 Sthold A 7HA A =03, 1170 S5l =

O ML xS 2 }71 flate] AatEEs wid =dstel Fy Alth= Algie] st 4=
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@ 2712-(2011. 2~ 2011. 7)
O F2~F11 AltellA Adtst 207A1% 3 kel r Aoz 10141% £ 308415 &4

ol AELY B vol el AW AL el 3 2IAEE APHACIE 10

E 10AHE FAES 9 Aged (2011, 2~2011. 7)

el 5 AsHe Asasy JHAA Virus sl o
BAl | MY | MS | MF | d% | @E | R:H:S

Fi B=R=1= 7 b b 4 1 5 b 4:1:0 = =

Fio CPR M= 4] 5 1] b 3] ) 1 R Enza

Fio SPE GhAS g 3 7 1 ] 3 70 R Enza

Fig DBEL GhAs b 4 4 8] 4 4 4:0:0 R Riik

Fio MRG GhAS 4 3 3 1] 3 3 g wf) R De

Fio 9253 = 2 1 0 1 1 1 ] 50 & R Semini

Fio FEST GMS 7 4 3 1 4 4 4:0:0 b Enza

Fio MEET HE b ] 3 3 FJUE 0 Y Enza

Fio JRS GhS 13 i} il 7 1 11 hi0:H Y Riik

Fig H3K. GhiS 3] i 2 5] 4] 3:0:3 Y Riik

Fig FRSDT HE 5] 3 1] 3 3 3 1701401 0] Enza

Fig BG G 2 o 2 0 2 2 2500 0] Riik

Fig YLTI G 14 3 3 b ] 3 5:0:0 0] Enza

Fio PLT GhS 9 3] 3] 1 3] 4] B:0:0 R De

Fio DB GMS n 9 f 3 9 9 h:4:0 Y De

FoFs HMAHE = 105 99 46 b3 99 99 ¥ = =

An SFHf 2FH = i 101 B4 0 64 64 64 = = =
el | 1M0:4 308 241 9 150 241 211 hba:7:12

O AtA%E Fo F3 At 10541%%-& ALIS 1027182 Fio Ald] o] Add AlBoz 8oz
99%°1’% 1= qle] F1 23S A% BEOoR A 7hsattt

O AeWd #4947 SHEIMI) AE 7IIMEP) Algol 91 : 150 Hl&= MU=}, e 7}
UAELS Fy TAMIAES 8t ni o=z o] g8 oo},

O TMV vlolgiA A-A7 A2 (R) : hetero : o]FAd(S)e] 59 @ 7 @ 122 2|5 %13, DBL, MRG,
FEST, MSRT, BG, VLTI, PLT #&elA 213t SjelAe AZA Algrt s it

O chufeko A Ao 101A15S ek 6 AdetRal, dAZAE A3 644180] MFE

IEE
W] o5 AT YFOoF vE o]&T F 9ls Aow Atndr
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(5) 5APAE

@D 1712(2011. 8~ 2012. 2)
O SPC IAIF, ~ Fip)e 1717453 okjoF o 18541%
21QbH k] FHFHAE Akl Aufste] HUEA &
HpolH A A, TSWV A 5= AAste] 4 54 2§47 540
S AASITHEE 1),

E LAY sAES 2 A9l (2011.8~2011.12)
NS s NEUA N A & 2t Virus
AO | 239 ol 4 ) WAL HR
SA iR MS MF 4y = R:H:S
F. | B-R-15 - 5 5 4 i 5 5 4:1:0 ~ —
Fyq CPR M= 5 3 0 3 3 2 5 TR g B Enza
Fyq SPC GMS 7 7 6 | 7 7 Filil R Enza
F DBL GMS 4 4 4 4] 4 2 U ) B Rijk
Fyq MRG GMS 3 1 1 { 1 1 Lial R De
Fo 9253 HIE i i { 1 i 0 R R Semini
Fyq FEST GMS 4 3 3 0 3 3 =g e Y Enza
Fyq MSRT H= 3 2 0 2 2 2 e Y Enza
Fyq JRS GMS Il 10 4 6 10 10 5.0:5 Y Rijk
Fyq HSK GMS 8 5 3 2 5 5 3:0:2 Y Rijk
Fy PRSDT H& 3 I 0 1 | | {9 o] 0 Enza
Fyq BG GMS 2 2 2 0 2 i 210 0 Rijk
Fy VLTI GMS 8 7 3 4 7 G SR e 0 Enza
Fyq PLT GMS 5 4 2 I 4 3 B d R De
Fy DB GMS 9 g 6 3 9 9 Hr4 00 Y De
FsFs HAANS = 95 100 G2 35 100 100 = =
An | LBl S = 185 77 { i 77 I = = =
ey | 10:4 356 211 101 140 241 237 48:5 7

O 1671 #3541 fFast o 2eAEa hjetelr Ao AFe] 94 244y A7 &S
Asol 22t 10170219k 14078A1 et

O FAEE AlEel st TMV vloleiA AAAY A 607A15FoN- A4S Yebd AlFo] 48
Agoltt. Adtd BE Aol AdAFES UERd A2 CPR, SPC, DBL, MRG, FEST,
MSRT, PRSDT, BG, VLTI 4 PLT#%E59 o A%E0|dth

O HLAe gy} 23 4 Zypdo] 538t JAE ditsiglon, AAdER = HAANEE 67), 3

AEE 57N, TR EF 37 FF0IqlE
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O Al 11" AAR ATES AfASE ASEL 27 1AW o3 Adad 4 oz 3
BA 0w A5 a7t dojuhx] okgr},

® 2712(2012. 3~ 2012.8)
O SPC &84l S179A418 (F3 ~F3) 3 fujekels 4 = 774l & & 25641 4
AT 58 FTHAE gl drfste] gofd 54 2 PAEA 55 FARIIGGE 1).

UL
2

# 1A 3AEE 2 AT (2012, 3~2012. 8)

T e o NEHY N=sod JHi{I&'%* Virus 2 in
ZA | MY | MS | MF | M% | IE | R:H:S

Fis | BR-1S | - 6 6 3 6 4:1:0 | - -

F, | PR He | 3 3 0 3 3 3:0:0 | R | Enea
F, | SPC WS |7 7 6 1 7 7:0:0 1 R | Enza
Fiy DBL MS |3 3 0 3 3:0:0 | R | Rk
F, | MAG NS | i 1 0 i (:0:0 | R | De
F, | FEST 3MS 3 3 0 3 3:0:0 1 Y | Enza
Fi, | MSRT | HE | 2 2 0 2 2:0:0 | Y | Enza
Fiy JAS ams |10 0 | 4 6 10 5:0:5 1 Y | Rik
Fiy HSK | aMs | 5 5 3 D 5 3:0:2 1 Y | Rik
Fi, | PRSOT | M 1 i 0 i i 1:0:0 ] 0 | Erea
Fiy BG ams | 2 ? ? 0 ? 2:0:0 1 O | Rik
Fp | WLl ams | 7 7 3| 4 7 7:0:0 1 0 | Enza
Fiy PLT ams | 3 ? ? 0 9 2:0:0 ] R | De
Fiy DB GMs | 9 8 3 8 5:3:0 ] Y | De
FF | d7HE | - 117 | 185 107 | 78 | 195 - - .

A | SHHeHE | - 77 3 o | B | - - -

A0 10:4 | 256 | 288 | 142 | 146 | 288 4847
O F 256A18F 28870A1E Adstaled olF eAEYS Bl /iAE 14270A1910H A<

B3l /MAE 14670 AT

O ®dAE $de TMV vlolelx AXAR T 527/0AF 48704 AFAS Bith RS,
HSK, B-R—-1& Al&gt BE ASolA vpolga AgAS debdch. AFdAS Bl A
TMV A SETAEE &8 oyolrt.

O offjekellA oAl 77A Tl 2F 3 RUEAD 5 doF] FAo] 73 43MAE AL

sl
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2. AlFTE AAES 3d 9 ASEA
7h ARAEE Adr)E

O FHABY 2AH $5AF A0 F
1

EI__ [e} av 3 H > - )
AT 55 Ao e A WHeldE ERlst] flste] HAgt Hoiws
e

% EH 2:'! OI 1a Il AH
B (017H, b, =)
1 ofgt 1 22 1 =
2 2 2 Ehig
3 HE 3 3 =
4 4 4 s=
5 et 5 U2 5 G
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. AEAE Y] HLEA

() 1xpd=

O AA A¥A% CPR, DBL, MRG, SPC &tho)x AMul o= Aoz Hol AFE3E %kzlo)
B5 A shdo] felshs 0% SIS 18y PLT+ $uloA] A4z} shallo] &
g8t AORE Hol Fxlor Az o] AN A Myt Gl pAdo R 283
= ZAo7 gyt

O ‘o7dxe] At JiAe =& CPR A%o] 138~215g, DBL #Al%o] 180~281g, MRG
AEo] 147~281g, SPC A%Eo] 139~221g, PLT 7%°] 161~230g0.2 A u}Eo|| A5 E]
2574 oherstaitt.

O ‘08dxof Adke iAo =S CPR A%Eo] 142~191g, DBL AlE9°] 157~215g, MRGH|
0] 116~174g, SPC 71%°] 125~208g, PLT AE0] 114~247gC 2 AFE e U
74| BRFssitt.

CPR A%
o] 7| = i 35 = 7. X k) 783
Wi | A | e | wmek | el | el | el |t | B oM AES s e
(cm) (cm) (cm) (g) (cm) (cm) (cm)
cm cm cm
gk R 2 3 2 3 2 138 8.0 6.1 0.52 3 "07
= o gk R 4 4 5 5 5 215 12.0 7.8 0.89 4 07
A3 R 3 3 2 1 0 142 7.8 6.7 0.58 3 08
= o) gk R 4 4 5 3 5 191 10.0 8.3 0.73 4 08
F

F"
=F

e
L
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DBL A%

o} 7 = H 35 e » S o
ma | wap | e | me | el | @l | mey | T | CFE ] RS ET s e
(g) (cm) (cm) (cm)
(cm) (cm) (cm)
H gk R 2 3 3 2 0 180 8.0 74 0.63 3 07
EEES R 4 4 5 5 5 281 111 83 0.92 4 07
2 gk R 2 3 2 2 0 157 6.7 74 052 4 08
EEES R 4 4 5 4 4 215 105 9.2 0.75 5 '08
k
MRG A%
0_] 7]H g— HH j‘l:'l V= 3 3 3!
Mo | oA | me | e | gel | gel | @e | TE | MR T AET L g 0a s
(g) (cm) (cm) (cm)
(cm) (cm) (cm)
E R 2 3 3 2 0 147 74 70 0.60 3 07
EEES R 4 4 5 5 5 281 1.1 33 0.92 5 07
2 gk R 2 2 2 1 1 116 6.8 71 056 3 08
= o 7k R 4 4 5 4 3 174 9.3 8.4 0.88 4 08
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SPC A%

01 UH —g— HH 1‘;'1 yL= 3 b 3 S
M | oA | me | e | 2ol | gel | @e | TS | MR T AET L g 0a s

(g) (cm) (cm) (cm)

(cm) (cm) (cm)

H gk R 2 3 1 2 0 139 73 6.4 057 3 07
EEES R 4 4 5 4 5 21 110 77 0.81 4 07
2 gk R 2 2 2 1 0 125 6.8 70 0.61 3 08
= o 7k R 4 4 5 4 5 208 105 8.8 0.94 4 08

PLT A%

K =3 3 = . . 0B
Mo | saa | e | me | gol | el | el | o | MBI IER sy

(g) (cm) (cm) (cm)

(cm) (cm) (cm)

H Ak R 2 3 3 2 2 161 8.0 6.4 0.70 3 "07
= o 7k Y 4 4 5 3 5 230 11.1 79 0.87 4 "07
H2H R 2 2 2 2 0 114 7.2 6.9 0.65 3 08
ERIRds Y 4 4 5 5 4 247 10.3 9.6 0.87 4 08
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D A AdAE HUEA
O ‘o7d¥ 08 2Atel] A kst s EF 5719 A5 st 7 FHE0] HAaw
A ks =k
O ZARSE 5359 FudAs BF FA9NE S5 o o] el Holx] Ikt IRk
2 YEYo|MFE] Tofo] ok7F A& Z7HA] kst
O 07d%e)] AutE A FES DB AEo] 217~270g, FEST A1%o] 136~216g, HSKAE
o] 164~252g, JRS AEo] 158~222g, MSRT AlEo] 106~207gC. 2 ATEAHE oz}
F7HA] theFstsith,
O ‘08dXof Auke A9 758 DB AlEo] 185~258g, FEST #Al%o] 112~239g, HSKA%
0] 163~307g, JRS AlE0] 123~220g, MSRT AlE°¢] 133~305g0.2 AEo) A 5E o)z}
T ghoFslsitt.
DB A%
o = 0z = | ux - N
Mz | b | Be | wer | el | el | el Tf”j (““) f""’) (‘““j Aa | o
(cm) (cm) (cm) g cm cm cm
H A2k Y 2 4 2 1 0 217 8.8 7.3 0.67 3 07
= o) gk Y 3 5 5 4 5 270 126 8.3 0.96 4 07
H Ak Y 2 3 2 2 2 185 74 7.6 0.75 3 "08
= o gk Y 3 4 5 4 5 258 8.8 9.6 1.10 4 "08
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FEST A%

TAT 2 9% | oz | an | o0 | ooz
Ma | xua | e | wg | 2o | ze | zey | T | WA AET L g e

(g) (cm) (cm) (cm)

(cm) (cm) (cm)

Rty Y 2 3 0 1 1 136 8.3 6.3 0.59 3 07
E ks Y 4 5 5 4 5 216 12.2 8.2 0.99 4 "07
H gk Y 2 2 2 1 0 112 6.7 6.5 0.49 3 08
Bk Y 4 4 5 4 5 239 11.0 8.1 0.89 4 08

HSK A%

o} 7 = i35 = . - o5
Wi | s | e | me | ge) | el | we | CFE | AR A SRR s T

(g) (cm) (cm) (cm)

(cm) (cm) (cm)

A3k Y 1 3 1 2 1 164 6.9 7.2 0.70 3 07
BRIk Y 3 4 5 5 5 252 11.5 9.3 0.93 4 07
H gk Y 2 1 2 2 1 163 7.0 75 0.67 3 08
Bk Y 3 4 4 5 3 307 10.3 10.7 0.98 4 08
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JRS A%

o_] 7H = HH 1‘;'1 L= b b b e)
Ma | xua | e | wg | ge | zey | mey | T | WA HETL s e

(g) (cm) (cm) (cm)

(cm) (cm) (cm)

23k Y 2 3 0 1 0 158 8.0 6.6 0.69 3 07
2 o 3k Y 4 4 5 4 5 222 10.6 79 0.92 4 "07
H gk Y 1 2 1 1 1 123 6.0 7.0 0.69 3 08
= o 3k Y 3 4 3 3 3 220 10.0 9.1 0.96 4 08

MSRT A%

01 VH = HH :‘!‘:'1 Y= b 3 b S
Wi | 2ok | e | mep | gel | @el | @el | e | HE LA AR e

(g) (cm) (cm) (cm)

(cm) (cm) (cm)

H A7k Y 2 3 2 1 2 106 7.7 6.4 0.65 3 07
= o 3k Y 3 4 5 4 5 207 114 8.9 0.94 4 07
A7k Y 1 2 1 1 0 133 6.7 6.9 0.68 3 08
= o 3k Y 4 5 5 5 5 305 12.2 10.9 0.89 4 08

142 -




@ %

A g A5

O 07dy " 08 24t AA Awksr F3A F5 BG 5 3709 PFAEA i3t 7 AL
Hxp Aogks 24 sk
O 2R 3FFY SdelMEs 5 F3aug 39l on apae] Rl Holx| kght) A
B e QB FolMFE ToFo] tha AET Z7kA] theksisith
O ‘ordmoe] Aukg JjAe #ES BG AlEo] 151~192g, PRSDT Al%o] 133~233g, VLTI
7AE0] 138~250g0.% AdFolMFE tlatE7tA] theksaict,
O ‘08¢dxe] Autd e 32 BG AEC] 151~284g, PRSDT A%E0] 168~223g, VLTI
AE0] 163~267g0 % ATFolMEE thakg71A] thfsleitt.
BG A%
017]H = HHJ‘J} = 1) 924 3 85
Mo | A | e | ek | el | el | el | ot | B oM RS0
(em) (em) (em) (g) (cm) (cm) (cm)
cm cm cm
B4 O 2 4 2 3 2 151 8.6 6.7 0.63 3 "07
= o gk O 4 4 5 4 5 192 11.3 72 0.81 4 "07
H A3 O 2 3 2 2 1 151 6.4 6.3 0.60 3 "08
o gk O 4 4 5 5 5 284 10.2 9.3 0.85 4 08
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PRSDT A&

01 ”H % HH 1‘;'1 yL= b b b S
Mo |z | e | wep | el | gel | @el |t | AR M AES s

(g) (cm) (cm) (cm)

(cm) (cm) (cm)

H Ak O 3 4 2 1 3 133 8.7 6.3 0.58 4 07
= o 3k O 5 4 5 5 5 233 11.0 8.3 0.82 4 07
H A O 2 3 3 2 2 168 6.9 7.2 0.58 3 "08
ERs ks (0] 3 4 5 4 5 223 9.8 8.7 0.95 4 08

VLTI A%

A = | W% | oo | o T aes
Mo | s | e | wep | el | el | mel | Tt | A A SRR s aa

() (cm) (cm) (cm)

(cm) (cm) (cm)

223k O 2 3 2 3 3 138 7.6 0.8 0.61 3 07
= o g O 4 4 5 5 5 250 11.3 9.2 0.79 5 "07
B (0] 2 3 2 2 2 163 7.7 75 0.63 3 08
= o ¢k (0] 4 4 5 5 5 267 10.4 9.9 0.92 4 08
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(2) 22 =
@ 1712 A+
O CPR $FtjolA Adkst MAZS] HE5Y ZAEY S48 A%
OﬂOL} g, wisgzlo), d, HXdo|, B, S5, AATE vud & Holg Bt
kL F10] 160.7gQldl vla] AU/ ES 122.1~177.6g.2 WHo|Zo] it}

IF

O CPR BN A AN 24 81~ 135w 1] 126el WA & AE
gl #4495 /e AsE

tjeret wol s vehjslny.
CPR A%

I

o A X | & | H{E | =x =~ | BX| | =X e [ AlAl
IR B2 o0y g0y | oy | M| M| ol | F] | M HE oy
F1 R |4.0(30|20|20| 4.0 | 3.0(171.0/ 5.2 |1.0[89|7.4|0.7|3.3
Z[CHgtl R |5.0[4.0/ 3.0|3.0| 5.0 | 3.0 (177.6] 9.5 |11 ]10.2| 7.4 | 0.9 | 5.0
&g R [3.0/3.0/1.0(1.0/ 2.0 |20 (1221| 48 |09 |7.1|6.0| 0.5 |3.0
HAagtl R |[4.1(3.4|21]23| 3.0 |21 (1509 6.4 |[1.0]88|6.7 0.7 |4.0
A5=4

2% | 7Y BHISEAE 2 A | ¥E | @wy | SPAD

il

(cm) | (cm) | (cm) [(H=E2)

(cm) | (em) | (cm) | (cm) | (cm)

F1 1126.0| 34.0 | 6.0 | 9.4 | 1.5 | 12.0| 6.0 | 27.5 | 15.0 11.0 46.8

=gk 133.0| 30.0 | 5.0 [11.6| 2.0 | 15.0 | 7.0 | 23.4 | 12,5 12.7 56.0

Z|4a~gkl 81.0 | 23.0 | 3.0 | 5.8 | 1.1 9.0 | 3.0 |19.4 | 8.4 9.8 30.4

o4k 101.81 26.9 | 4.1 | 85 | 1.6 | 11.8| 5.3 | 20.8 | 10.6 11.1 43.2
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(O FEST 3t EgA%Y FAEAS F1 #F3 vwstge. Add A 3=
104.0~213.7g2 % F19] 170ge] uls] & Zo] Wo|= W x Fe T zlo] njitzlo],
EAA - A o] 3, g E HlwE 2 HolE yEith

O FEST &4 2gA%9 242 11~146em= F19 135cme] H8ke] & WHolE el
sl A%, 9F AW 58 Flut 229 ASo] wol] Auw i)

FEST A%

B84

=2 BA 2 HE =X | ZX | B ETENPON
U1 R B RY o) 201 ol | M| BB ol | 39] | oy | 4
F1 40(3.0/20 20| 2.0 | 2.0 |170.0 5.0 | 0.8 |8.2|7.1]0.8 | 3.5
2/ ch g 4.0/4.0/ 50|20 50 |40 (2137 72 | 1.1 [10.8/8.5| 1.0 | 5.0
ESpATA g 20(2.0|10 10| 1.0 | 1.0 |104.0/ 3.9 | 0.7 |5.8|5.7] 0.6 | 3.0
= 31/31/1.6|1.5| 33 |29 [159.1| 52 | 0.9 | 8469 | 0.8 | 3.9
4R=H

x5 |7AN N EE B | oxn mme] O35 | OE | 98 | SPAD
3 fem) | lem) | (em) Tem) | (em) | X HHT Cm) | em) | Tem) (@24

F+ |135.0 |26.0 | 5.2 |9.4 | 1.3 |14.0 5.0 | 23.6 | 12.2 | 13.5 39.1

Z|Cigt| 146.0 |34.0 |6.5 |11.2|2.0 [16.0 | 7.0 [23.0 | 12.5 | 12.7 58.2

gt 11.0 |20.0 |25 |45 (1.3 [11.0 [3.0 [14.5 | 8.0 7.2 35.8

Hdk| 108.4 |[26.8 (46 |74 |16 |13.9 |45 |19.0 | 9.6 10.9 49.4
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O DB ¥ #2175

Al
AsEol wWol AdE .

Fm u)2:

23 A

o ZeAES
A= =
AT

JE% =
FE Ay

Z Ao

__]__01__

)

[eXle}

o] F= AurH gtk
83~145em=z F12] 118.2cmel] vlal &

’

DB A%

O -
LRSS

T2 FAAFTOEA HFo] 143.1~237.6gC0F F= FlEE} o] A
e, mop, A Zo], Bx|Zo), B

a7/l I

] /\]/\1
, a =T

TN Eo] Hol ARty

s R
T

-

R

F1e] 52443} nlsdt gdE0]

HHASH

=0 2 BA| 2 W& =R | o | ZX | Zx a5 [ Al
U SIS i) (g0 ol | M| B ol | 2 | HEIHE oy | 4
Fi1 40(3.0/ 20 (20| 2.0 |3.0|2059 54 | 09 [83|7.0/0.8 | 4.0
2| Zt 40(3.0/50 (40| 4.0 |3.0|237.6/ 6.3 | 1.4 [9.9/8.4| 0.8 | 5.0
|4t 3.0/20|1.02.0| 2.0 | 2.0 (143.1| 45 | 1.0 |6.7]6.7| 0.7 | 4.0
Yot 38(28/19 (29|28 |25|180.1| 5.6 | 1.1 |8.3|8.3| 0.7 | 4.3
NECY

Z% | FHFPHSELE BE | axa uge| BE | @ | Gz SPAD
U3 Gm) | (em) | (em)| em) | (m) | =XFEEE m) | Gm) | (om) (HEA
Fi | 118.2|27.0 | 57 | 89 | 1.3 | 140 | 6.0 | 23.5 | 12.3 | 11.2 | 43.8
Z|CHZL| 145.0 | 34.0 | 55 [11.3[ 1.9 | 17.0 | 8.0 | 28.1 | 13.0 | 14.3 | 65.6
&gk 83.0 | 250 30|51 |11 ]100| 30 [170| 87 | 88 | 36.9
Hrgt| 108.1 | 28.0 | 4.2 | 78 | 1.4 | 139 | 45 | 21.0 | 10.5 | 11.9 46.0
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O #7191 JRS T FEMAE] 5L 146.1~257.9g° % F19] 188.2g°] vl&f 235
NAFY 7] ARE Ik e iAIEE] AR, wiazol, HAEV, 3, 34,
W57, AAgE F1 vlsest 548 71 AAlse] ol A gtk

O JRS o) ZRASe 24 71~122en= F19] 112cmel vla) 2 shA|1So] wo] At

it ZeMAEY A%, 2, A4, AT, e Fl F53 e Aol

%
F2 Aot 1 we] ASS 2 Wl vehick

WHASH

=5/ . mx| |z & | zx = | ZX| | Zx| s Al
s G e e 0 |3 50 W 2 (ol Bl |ww w5
F1 40(3.0/2.0|20|20(20|188.2|5.2|1.0|88|7.7| 0.8 |4.3
Z[CH gk 40|4.013.0|50|4.0|4.0|2579,8.0|1.3(10.7/83| 1.1 |5.0
=Rt 20|2.0/1.0(10|1.0|2.0|146.1 /4.4 | 0.8 | 6.9 | 6.6| 0.7 |3.0
ot 2812913172025 1771, 6.3 1.0 |81 | 73| 08 |4.0
A==4

23 | FA[SIS(YE] 2 | o mma T | 9= [ gy | SPAD
21 Gem) | Tom) | (em)'| Tem) | (om) | EXIF HAHF (cm) | (om) |(@=2)

C
F1 112.0( 26.0 | 3.7 | 7.4 | 1.4 | 13.0 | 6.0 | 26.0 | 16.5 | 13.5 41.4

=gt 122.0| 32.0 | 7.0 | 9.4 | 1.6 | 16.0 | 8.0 | 23.0 | 13.0 | 14.7 55.7

FAgt| 71.0 | 22.0 | 3.5 | 5.1 1.0 | 10.0 | 3.0 | 16.0 | 8.8 9.0 38.9

HHak| 940 | 26.8 | 5.0 | 7.3 | 1.3 | 125 | 51 | 195 | 11.2 | 111 47.9
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O PRSDT &4 ZQA59 #AA
ESCX 7Hx]‘:u]-o] Ay 9o}, d
S FlL #59 543w

O PRSDT TW T NAE ﬁ%%*é 53
2o 7o) Aty gl o} thE ASEALS

P52 139.5~188.6g0% F19] 221.8gwt}
7

A Zglo], wiirzio], HAA, HX 7],

A 87~127m=E F12 %4 119cmel 1|3l

A=A
== X | & | H&E | =X =~ | ZX| | Zx| e | AlAl
I A Y zio| (Zlo]| Zo] A | BE | o| | 25| (M B2 =A%
F1 4.0/3.0{3.0]20] 3.0 |3.0|221.8/ 6.2 | 1.0 |86|7.4] 0.8 | 3.4
=[CH gk 40(4.0| 40 40| 50 | 4.0 (188.6/ 7.0 | 1.1 |10.8]/7.7| 1.0 | 5.0
ES Rt 3.0/2.0/1.01.0] 1.0 | 2.0 |139.5] 4.2 | 0.8 |7.5|6.0] 0.7 | 3.0
gt 3.3/3.5|25 18| 28 |28 (165.3] 55 | 1.0 |9.3]6.8| 0.7 | 4.2

TEET
& (FTAHSHIS A HE | oA lsaa] G | 9= | gwar | SPAD
#1321 fom) | {om) | (om)'| Tem) | (om) | =X1F = HE m) | (cm) | Tom) (HED)
F1 119.0 | 28.0 | 4.5 | 89 | 1.5 | 12.0 | 4.0 | 22.0 | 11.0 9.5 40.8
Z|CHgt| 127.0 | 34.0 | 5.0 |[10.7| 1.9 | 15.0 | 5.0 | 20.4 | 10.5 | 13.5 48.7
=gk 87.0 | 220 | 35| 6.7 | 11 | 120 ] 3.0 | 156 | 7.8 8.5 40.5
HWrgt| 109.8 | 296 | 43 | 88 | 1.4 | 13.3 | 3.6 | 18.3 | 9.6 10.1 44.7
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O AL BG o elAAES HUSY F AT AAAE] 13181925000
F1 %8 170g0% 350] 2259 AASe] gol Auuglth HA54 3 5
Bo, BAN, BAGY), 3, ALFAS FIh 058 AAS] F2 Ane gk
AAE] 2L 60~ 145m= ol Zo] Jgs] Fom Fla} vlmal 2go]
3%, 4%, 9%, 993

&S A5l 22 AEn SEREECREES
wo] gt

BGA&

PEY

=1} X | & | H{& | =x =~ | ®X| | 2x s | A
U B2 o) o goi | M HE | ol | 35 |MEIHE oy L
F1 4.01(38.0/3.0 20| 20 | 3.0 (170.0/ 5.6 | 1.0 |9.2]6.9| 0.8 | 3.5
=| o4t 40/40(3.0]40| 50 |40 (1925 6.2 | 1.2 |96|7.8] 0.9 | 4.0
Z gk 20(20{10 1.0} 1.0 |20 (131.8 45 | 09 |71]6.1| 0.6 | 3.0
gt 2.713.0{23 26| 3.1 | 3.0|159.8 54 | 1.0 |8.2|7.0] 0.7 | 3.9
TEE

25 | ZAT S ENE AE |axa goa] HF | 9E [ gua | SPAD
U2 em) | tem) | (em)| (em) | (em) | EHF BT (cm) %nr_ﬁ (cm) |(g=2)

F1 125.0 | 290 | 2565 | 79 | 1.5 | 140 | 6.0 | 26,5 | 13.0 | 10.5 49.9

=|CHgt| 145.0 | 37.0 | 6.0 |[11.7| 2.0 | 18.0 | 6.0 | 21.5 | 11.6 | 125 53.3

A7t 600 | 20.0 | 3.0 | 5.1 | 1.2 | 80 | 2.0 | 145 | 8.6 7.2 29.9

Hdat| 100.7 | 27.8 | 42 | 79 | 1.4 | 12.6 | 4.1 17.5 | 9.8 9.3 43.8
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O FFAAN VLTI +df F/AE] #5& 152.6~252.1g0.% F 9] 202ge] 1] 3l
Ho & Z oy Adte MAES Fid vlesh A50] Wol AdEHgin RAE] F
ARG, Zzlo], wiirzlo], HAe], BXHY], W, H&FA, AATFE Fio 5497
H|Sek Z5o] F7 AwE Qo

O VLTIC Zof B AAE] 24 84~148mE Fi 9 120cmel] v]3] & jA|So] wol
AE et AMNAES] BEEAN T 73748, A0, A4, A8, A, 9%, 99,

QBaE B 0 v5sc

VLTI A%

WA SH
== BX| | & | HI& | zx| =~ | &BX| | =X nps | A4Al
PRI Zlo| |Zo|| Zlo] | M HE | o | 27| | HE | M2 = RS
F1 4.0|3.0{3.0]20| 3.0 |3.0|202.0/ 59 |10 |89|7.1] 0.8 | 3.4
=| 4t 40|40 40]40| 5.0 | 4.0 |2521| 6.7 | 2.0 |{10.7[{8.9] 0.9 | 5.0
& gt 20(2.0/1.0[1.0| 1.0 | 1.0|152.6/ 3.9 | 0.7 |6.6|6.8| 0.5 | 3.0
grat 3.113.0{21 20| 3.4 |25 |195.6| 55| 1.0 |9.0|7.7] 0.7 | 3.9

H5EH
2T | FEYHISELY 28 |axa|zana 8F = | g4z | SPAD
21 em) | (em) | (em) Tem) | (em) | =X (B2 (cm) %ra (cm) |(g=x)
F1 120.0 | 28.0 | 3.5 | 80 | 1.5 | 13.0 | 5.0 | 23.5 | 12.5 | 10.5 49.9
= igt| 148.0 | 41.0 | 6.0 [12.7| 2.0 | 18.0 | 8.0 | 25.4 | 15.4 | 13,5 | 70.2
=44t 84.0 | 190 | 3.0 | 56 | 1.1 | 10.0 | 2.0 | 15.0 | 7.9 8.4 33.1
gt 1056 | 30.1 | 48 | 89 | 1.4 | 127 | 48 | 19.7 | 11.5 | 10.4 | 51.3
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149. QgSE 7}% gth AAZo| = VLTI EZo|4 Adtd 7A%o]
g AR EST #%5old At Aol 116.8g02 714
lz?4240]3 Fy %%— Fol|= PLT %] 7.1enE 7}& 4
JRS EFo|A Awd AEoA 8.1emz 7Hd 2% al, PRSDT
3.2em= 7HE Eh 1311%17,4_01—% LHERA

BAF7E F1 54 diF2 1em ﬂOuﬂ B2 A% Yol E 1~1.5enm HYZE & Ho|=
EO]X] o}ol

15 M
P2 Fy %L‘;OL Zo|Aq AA PLT #%o| 10.0m= 74 A, BG EF°] 8.1m=
7V gsreh AWAE FelA= FEST #FFolA Adst Asol 11.5m= 7 A
£33 FEST %%‘« oA At AlFelA 6.1emE 7HE ZHSk
BALE F, ZF ZoA+ JRS 50| 9.2z 7H4 A1, BG £Fo] 7.0z 7%
okt AHAlE FollAE VLTI #FolA A2d AFe] 9.3m= 7 A9,
PRSDT #FolA Add Aol 6.2em= 7H Zk
BT ALAEANA 0.5~1.0mdE HeelA & Z}OW AT

me e
f

>,
>,
>
b
F_u

WASA 3~4702] "ol 3o Z Wol7t AT
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CPRA %

47.5
57.4
48.9
38.4

7.2
12.4
10.9
10.0

14.0
16.0
13.3
10.0

23.7
20.0

12.0 | 25.0
16.0 | 28.0

9.8

18.0
19.0
17.2
16.0 | 5.0
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1.5
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SPCA&

[————

[ TPAEM

2= S

ey mop| BX| | 2 (HIE | BX | oE | BE BRI E | oE | sFE | AA
I EH 2 Sl0) | 2ol [ziol | M | (o) (cm) “lem) |(em)|(em)| (cm) | =
F1 40(3.4/50|20|20| 3.0/|224.4| 6.9 1.5 9.2 | 8.2 0.8 4.0

=4t 4.0/ 45| 5.0|3.0|50]3.0[251.3| 6.6 1.5 |10.2/ 86| 0.9 4.5

=43t 4.0/45|50(3.0|50]|3.0/[251.3| 6.6 1.5 |10.2| 86| 0.9 4.5

"4t 4.0/45/50(3.0|50]3.0(251.3| 6.6 1.5 |10.2| 86| 0.9 4.5

—

un | 2 [FAEMsETY 28 [ 2x [Fo | 9% | 9= [g€n | spA
- (cm) | (em) | (cm)|(cm) | (cm) | == = | (em) | (cm) | (cm) |[(RIS2)
F4 152.0 | 22.0 | 4.0 | 6.3 1.5 17.0| 7.0 | 26.0 | 15.0 10.4 43.5

z|Cigt | 158.0 | 42.0 | 6.0 [10.4| 2.0 | 20.0 |14.0| 25.0 | 15.0 | 14.8 61.4

=424t | 108.0 | 240 | 30 | 7.4 | 1.1 |16.0| 6.0 | 20.0 | 11.0 9.7 44.8

g4t 1333|316 | 41 | 93| 1.5 |17.8| 9.3 | 23.2 | 125 | 11.6 52.6
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PLTA &

asy

2 T 2 dE | BX] | 3 | FE BAR7 AT | oF | sF | A
1T BRI= ol | ol 2ol | A | (@) | om) | (em) |(cm)|(cm)| (em) | %
F1 3.0/45/50|1.0[1.0| 2.0 | 280.0 71 1.2 10.0| 8.4 0.8 4.0
=gk 4.0/4.8] 4.0 | 4.0 | 5.0 | 4.0 | 242 1 6.4 1.4 11.2| 8.2 0.9 4.5

F4g1.0/25(1.0{ 1.0 1.0] 2.0 |146.5| 4.1 0.9 7.7 1 6.7| 0.6 3.0

HH4t|25/3.4/2.0|20|25|28[193.8| 5.2 1.1 8.8 75| 0.8 3.9

TEEY

H| T X | FHESHISEZUT 24 | 2X | &np | 9E | 9Z | g9HE | SPAD
- (cm) | (cm) | (cm) | (cm) | (cm) | = == | (cm) | (cm) | (cm) [(FEX)
F1 168.0 | 30.0 | 4.0 | 8.2 1.6 190 4.0 | 24.0 | 13.0 9.6 53.4

=gt | 176.0 | 36.0 | 10.0 [10.0| 2.1 | 18.0 |15.0| 27.0 | 14.0 | 13.4 60.6

a4t | 108.0 | 23.0 | 3.0 | 5.6 | 1.2 | 14.0| 4.0 | 19.0 | 9.0 8.0 41.3

d-4t | 136.6 | 2811 | 53 | 79 | 1.5 |16.8| 6.9 | 23.1 | 11.9 | 10.5 50.5
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FEST A&

mey | oop| 2X | 2 | HIE | ZX | oE | B4E BRFRV| 2E | od | 8% | AA
HIE [ ERI= ol | 2ol | Zol | A | (o) (cm) | (cm) [(cm)|(cm) (cm) | =
F1 3.7/38/40 |11 16| 2.8 |237.4| 6.7 1.3 9.2 | 8.5 0.8 3.9

=gt 4.0/49|3.0| 4050302324 7.2 1.1 |11.5] 8.1 1.0 5.0

gt 20/21(1.0(1.0/1.0]1.0[116.8| 3.8 0.7 6.1 | 6.5| 0.6 2.4

Y4k 2.8/33/1.4]1.8|3.4|21|175.0| 5.2 0.9 8.7 (72| 0.8 3.9

wn | 2% [FaE[emisEE 27 | 2xl [Fo] 92 | @@= [a9® | spaD
- (cm) | (em) | (cm)|(cm) | (cm) | == = | (em) | (cm) | (cm) |[(FS2)

F1 153.8 | 25.6 | 40 | 6.8 | 1.6 |18.1 ] 5.9 | 26.3 | 14.3 | 10.2 51.2

=gt | 183.0 | 34.0 | 4.0 [10.2| 1.9 | 20.0 |15.0| 29.0 | 14.0 | 12.0 60.9

a4t | 115.0 | 21.0 | 3.0 | 65| 1.2 |18.0| 5.0 | 19.0 | 10.0 8.3 40.0

g4t | 1405 | 254 | 39 (83| 1.5 | 188 | 7.7 | 23.8 | 11.9 | 10.0 52.7
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ey mop| BX | 2 [ HIE | BX | 2E | BE BRI E | oE | sFE | AN
IS 2 Slo) | 2ol (ol | M | (o) (cm) Clem) | (em)|(em)| (cm) | =
F1 40|39/ 50(1.0 20| 3.0 2921 4.9 1.3 9.7 | 9.0 0.9 4.0

Z|Ci4t|4.0/4.2|5.0| 4.0 50| 3.0[259.9| 6.5 1.4 |10.2] 9.1 0.9 5.0

4%t 2.0/25(1.0(1.0[1.0]20|178.7| 3.1 0.6 7.4 76| 0.6 3.0

g4t 2713213719 ]34]26[2255| 5.0 1.0 8.6 85| 0.8 4.0

LR

H| 1 & ([T GHIESEUT B2 | 21 | ZHo | 9& | 9F | gWE | SPAD
- (cm) | (cm) | (cm) | (cm) | (cm) | = == | (cm) | (cm) | (cm) [(EEX)
F4 164.0 | 26.0 | 5.5 | 6.8 1.6 19.0 | 3.0 | 29.0 4.0 11.7 57.9

=gt | 165.0 | 32.0 | 5.0 | 9.9 | 1.8 | 21.0| 8.0 | 31.0 | 19.0 4.0 55.2

s 44t | 108.0 | 240 | 3.0 | 7.4 | 1.1 |16.0| 6.0 | 20.0 | 11.0 9.7 44.8

g4t 1333316 | 41 | 93| 1.5 |17.8| 9.3 | 23.2 | 125 | 11.6 52.6
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HAsH

2 zzx | = |WE|=x| 4= | B2 [=x20 o | od | eS| AA
HIE O ERI= ol | ol 2ol | A | (@) | om) | (em) |(cm)|(cm)| (em) | %
F1 40(3.7/50|1.0[1.0]| 2.0 | 223.7 6.6 1.3 95| 9.2 0.8 4.0
=gy 3.0/4.6] 2.0 | 4.0 | 5.0 | 4.0 | 264.0 8.1 1.3 10.2| 8.7 1.1 5.0

34gt20/21(1.0(1.0[1.0] 20 [121.3| 3.8 0.8 6.3 69| 0.8 3.0

d34126/33(16 (19|27 ]28[191.9| 5.8 1.1 83 (79| 0.9 3.9

'ECE
H[ T ZE | FHTSHISEUT 2E | 2X | &3 | 9E Z | g¥WZE | SPAD
- (cm) | (em) | (cm)|(cm) | (cm) | == = | (em) | (cm) | (cm) |[(FS2)

F1 140.0 | 25.0 | 45 | 7.2 | 1.8 |18.0 ] 5.0 | 28.0 | 16.0 | 10.0 58.2

=gt | 129.0 | 30.0 | 5.0 [10.5| 2.0 | 19.0 |16.0| 26.0 | 15.0 | 12.7 58.6

4t | 93.0 | 220 | 3.0 | 6.3 | 1.1 |15.0| 3.0 | 20.0 | 12.0 9.7 30.4

g4t | 1151 | 273 | 43 | 88 | 1.5 |17.3|10.2| 23.4 | 13.2 | 11.3 47.3
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WA

o dEZX[ | 2 HE|EX | o= | BEE BXE7]| R o | oss | A
ISR 2 Slo) | 2ol [zol| M | (@ | em) | (em) |(cm)|cm)| (em) | =
F1 3.0/36|5.0/1.0|2.0] 3.0 236.0 5.3 1.2 891 9.0 0.7 4.0

Z|Ci4t| 4.0/4.7| 40| 3.0 | 5.0 3.0 [256.2| 5.7 1.2 |10.7/ 85| 0.8 4.5

43t 2.0/24(1.0[1.0[1.0] 2.0 |1426| 3.2 0.8 6.9 6.2| 0.7 3.4

g4t 2.7/35(2.0(20|33|26|185.3| 4.8 1.0 |86 |75 0.7 4.0

=& | FETESHIFEZHE
(ecm) | (em) | (em) | (cm)

F1 170.0 | 28.0 | 4.5 | 6.1

1]
=]

Z2 | 2% = PS, Z | gHZE | SPAD
m) | = = | (em) | (cm) | (cm) |[(ES2)
0

17.0| 9.0 | 26.0 | 13.0 | 10.7 53.9

o0

=gt | 180.0 | 26.0 | 5.0 | 9.5 | 1.6 | 20.0 |12.0| 24.0 | 13.0 | 13.3 49.3

| Aagf | 133.0 ] 230 | 25 | 7.4 | 1.2 |18.0| 5.0 | 22.0 | 11.0 | 10.9 39.5

gt | 1556 | 246 | 3.4 | 8.4 | 1.4 |18.6| 8.2 | 23.2 | 12.2 | 11.7 43.4

- 159 -



BG A%

WHAEA

e |oop| BX| | 2 [HIE | BX | 2E | BE BXAFI| 2 oE | eF | AA
I EHI 2 Slo) | 2ol [ziol | M | (o) (cm) “(em) | (em)|(em)| (cm) | =
F1 3.0(3.2{10|1.0[1.0| 3.0 |149.9| 5.1 1.1 8.11]7.0 0.7 4.0

=4t 4.0/ 4.3/ 5.0| 4.0 50| 4.0[249.1| 6.4 1.4 9.4 1 86| 0.8 4.0

224t 2.0/3.5/1.0[ 1.0 2.0] 2.0 |164.5| 5.2 0.8 81 (7.0| 0.7 3.4

g4t 2.7/40(27 (193631 [211.7| 5.8 1.1 8.8 80| 0.8 3.9

L ]

MEEH

H| T & ([T GHIESEUT B2 | 21 | ZHo | 9& | 9F | gWE | SPAD
(em) | (em) | (em) | (cm) | (cm) | = == | (cm m (cm) [(EE2L)

~—
—_ |
o

)
F1 1563.0 | 29.0 | 4.0 | 71 1.5 | 17.0 | 4.0 | 26.0 4.0 | 10.7 54.0

=gt | 158.0 | 42.0 | 6.0 [10.4| 2.0 | 20.0 |14.0| 25.0 | 15.0 | 14.8 61.4

a4t | 108.0 | 240 | 30 | 7.4 | 1.1 |16.0| 6.0 | 20.0 | 11.0 9.7 44.8

g4t 1333|316 | 41 | 93| 1.5 |17.8| 9.3 | 23.2 | 125 | 11.6 52.6
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WAEL D
2 22X | 2 (T |EX | 4E | BE ZXNZV]| R od | 183 | AN
T}EH — = = =
HIL B2 o) | 2ol | Zol | A (@) | (em) | (ecm) |[(cm)|(cm) (cm) | =
F1 40143/ 2.0|1.0| 3.0| 3.0 |261.0 5.3 1.3 9.8 | 8.0 1.0 3.4
=gy 14.0/4.9/ 5.0 | 4.0 | 5.0 | 3.0 | 269.8 7.3 1.4 10.9| 9.3 1.0 5.0
EA4512.0(3.2/ 1.0/ 1.0/ 1.0| 2.0 | 184.8 4.7 0.8 83| 7.4 0.6 2.0
HAgk 27143/ 29|19 |29 |25 2227 5.7 1.1 9.2 | 8.3 0.8 3.7
MIEH
uz | A [FAEmEETY 28 [ 2x [=at ] 9% [ 9= [g€w | spaD
- (cm) | (em) | (cm) | (cm) | (cm) | == = | (cm) | (cm) | (cm) |[(FIS2)
F4 138.0 | 26.0 | 4.0 | 6.7 1.5 | 20.0| 3.0 | 25.0 | 15.0 10.4 54.8
=gt | 158.0 | 42.0 | 6.0 | 10.4| 2.0 | 20.0 | 14.0| 25.0 | 15.0 14.8 61.4
= AZF | 108.0 | 24.0 | 3.0 7.4 1.1 16.0 | 6.0 | 20.0 | 11.0 9.7 44 .8
"4t | 133.3 | 31.6 | 4.1 9.3 1.5 17.8 | 9.3 | 23.2 | 12.5 11.6 52.6
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(3) A=
@ 1712 A=l
O SPC FdelA Adst /AES HAEAS dFF F1 vl s A3 J52 177.8~
261.5g0%2 AFFY 160.7ghtt & Zor A otk BA Mol Ay dE5F
Zholl 2pol & Kol ghgtoy vE FAES At AlgEolA & WHolE Bt
O SPC %4 #gAlEe] 242 100.0~148. ou}, Bt AEAlE
7 YAEFe] F AlolE Kol sk %7\]“}? ALAEE0] Bokou A dEFo]

we @ ojgith

oo
o
rr HU k

I"mnuT

i (i

HASA
~ m fra m | 4 = | =X | X =
ol |5 e me 01| 2 | NE gE S o 55| | HE iy ] 48
B = = = | (g) (cm) | (cm) (cm) (cm)| T
F4 R |4.0(3.0|20|20| 4.0 | 3.0 |160.7| 5.6 1.0 8.7 6.7 07]4.3
Zigtl R | 4.0/3.0/2.0(3.0| 4.0 | 4.0 [261.5] 9.7 | 1.7 |10.4/ 9.0 | 0.8 | 4.0
2%t R [20(1.0/20(1.0| 1.0 | 1.0 (177.8| 7.1 1218117406 |3.0
HAZ R |24(21|20(1.8| 1.8 |21 [222.4| 82 |1.4]92|83|0.7|3.7
NR=Y
=i | =A=E | AZA X} = wizk | SPAD
i B 2xi% 2| O =e
(cm) (cm) (cm) (cm) | (cm) | (cm) | (=2)
F1 130.0 31.0 1.4 14.0 4.0 21.5 11.5 9.5 43.8

=[ch gt 148.0 33.0 2.4 15.0 | 4.0 28.4 15.1 19.6 56.0
= Aot 100.0 25.0 1.3 10.0 | 2.0 20.5 12.0 11.7 37.5
Hoa 127.4 29.4 1.6 129 | 3.0 24 1 13.2 16.1 47.6
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wwo»} 249 BEghe
75;]' OIFE O

y 3T
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B
AFEE} %x}o17} Aot 74

=

ARG BASH 24} A} SRS AFES FAH
=9 & AW S 1

32.3~19

;&
(o, —L

_|>~1

SRR
29

Fﬁ

oo

2 104.0 ~ 144.0cm% t}oFstA
E_O]X] OlO]—]q_ }\—]HL7HZH%'/]

_4

b, A, e wol%ol 7

L
Al

SRR EERERE
- =" = - (cm) | (em) | M) ™| (cm)|
F+ R [40(3.0|20|20| 40 |30 |171.0f 5.2 [1.0]89 | 7.4 | 0.7 | 3.3
zCigtl R |4.0[8.0/ 3.0 30| 3.0 | 4.0 (198.2] 95 | 1.3 |11.1|8.1 | 0.8 4.0
EAgf R [3.0/3.0/20 20| 1.0 | 2.0 |132.3| 6.7 1.0 76 | 6.6 | 05]3.0
HHgtl R | 384522 |23| 2.0 | 3.0 |1521| 7.6 1.1 191 |72 | 0.7 |3.5
TEE
=% | F4% | 34 _ & = Ha | SPAD
ol (cm) _'(_cm) (cm) i (%m) (cm) %ccr;n) H=4
F1 126.0 34.0 1.5 12.0 6.0 27.5 15.0 11.0 46.8
Z|oh gt 144.0 35.0 1.6 13.0 6.0 28.7 16.0 16.0 49.6
= Ak 104.0 27.0 1.3 12.0 2.0 23.7 13.4 13.4 35.6
o et 121.7 30.8 1.5 12.8 3.7 25.8 15.0 15.0 42 .4
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O PLT 5o #elA%e HU54S FIESS vustslch A AA59 $5S 1309~
273.8g0 % F19l 178.0g) vla) WolZo] 7ow, 4%% nrk 130] 2 A5 gol
M S|9Ik, SRk} wgel A WolEo] 2 Holgic,

O PLT 3t ASEANS 2Ae 47 288 93.0~138.0cmE Wo|Zo] 7ow, Btz
% Fl1E&Fel vla] & 7fASo] @ol Ak =Holvh. 3ol o] WolF e FHolgitt

PLT A&

EEE

i

AL el aa 717 = lllxl EII J_ll-o
a2 |5 ge mey 201 B (OB IRK RS ol | 25| M m =) A
= = = = 1 (Q) (Cm) (Cm) (Cm) (Cm) T
F1 | R |4.0[3.0/20|20]| 40 |3.0|178.0/ 55 |1.0|88|7.8|0.8 3.8
%§Zt| R |4.0(8.0/2.0|3.0| 3.0 |5.01(273.8/ 7.7 | 1.6 |[11.4]/9.6 | 0.9 | 4.0
a4t R |20(20(1.0(1.0| 1.0 | 3.0 |130.9| 5.7 | 0.8|7.4]6.0|0.7|3.0
HA4tl R [3.0/3.8/18 (15|16 |39 |191.7/ 6.4 | 12|93 |7.4|0.8]|3.5
4=54
a1 =% | 4% | 44 sx4 &Ta =ESs Z | g4® | SPAD
(cm) (cm) | (cm) (cm) | (em) | (cm) | (§E4)
Fi 97.6 27.0 11 | 11.0| 40 | 220 | 112 | 125 48.2

=gt | 138.0 38.0 1.6 14.0 | 6.0 26.8 14.8 20.6 53.5
=|Agk 93.0 25.0 1.1 10.0 | 2.0 18.4 9.6 11.5 37.0
godk | 1125 31.8 1.3 11.8 | 3.4 21.4 12.2 14.2 45.3

- 164 -



O DB 9 RASL F4 AZowA 3}Fo] 207.6~217.1g02 WolEo] Fgror}
=2 A
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fu)
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o
rlr
2 o
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5 2 10.4~115.0cm® F19 %4 118.2cmEt 2k
T oA AEAE ZAoaes FlEsel vl& &okoed, 7|g & 34 &9
=

o
E R

o]

HI_T’_ %T—l‘ 'T'C'J-EH Dot 1_-le| ; HH-',:._' 1_'|11| ﬂl‘% éol %7' I"Pc%l- :'—I-z,d _IIZ_;;:.ﬂ AEAE
Al <\ zio| |Zlol| 2ol | M | (q) (cm) | (cm) =S
=T =" = 9 | (em) [(cm) ‘™M cm)| T

F1 Y |4.0|3.0{20]20| 2.0 | 3.0 |205.9| 5.4 | 09|83 |7.0|0.8]4.0
z|CHgt| Y |4.0(3.0/3.0|1.0| 2.0 | 4.0 |217.1| 7.0 | 1.2 |8.4|89|0.8|4.0
Bagt Y |[20]20/1.0|1.0]| 1.0 | 3.0 |207.6| 6.2 | 1.1 | 7.8 |7.6|0.8]3.0
gkl Y |3.1(2.8|21|15] 1.6 |3.6(207.9) 7.0 [1.2]9.4|87|1.0/|3.7

>4z | 44 Sx4 | zna =R = | Hyz| SPAD
(cm) | (cm) (cm) | (em) | (ecm) | (=4

27.0 1.3 14.0 | 6.0 23.5 12.3 11.2 43.8
gt | 115.0 36.0 1.4 13.0 | 3.0 231 12.8 14.0 51.6
24k | 104.0 30.0 1.1 9.0 2.0 18.1 11.8 14.0 43.4
Hadt | 1115 32.7 1.5 12.8 | 3.4 23.2 14.3 16.7 49.5
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O

FEST $of 2elAle] #UEAS F1EE$ vl spqlvh. AuAEe 52 141.3¢
~218.5g0. % thFst Al Eo] Mt HGloH, Fo Hg®E Flol vl ok A%
MAES] HARF, wifrZo], AL nlwd & Fo| Wolg Hth

FEST %o ®eAEe %42 114.0~149.0cmolH, Hygke 128.3cm® Fl1o %%
135.0cmel sl ozt 29ieh A8 gy dEacMwt & wWolg Hs ¥ HEdds
of QlojA = AAAS I FIESS 2

FEST A&

H|

P x| 2 | WWE | = = 1_'|1I 12X = | 71 = | A A
=1} oyl | mop T = B | 2 X| = | Zo %7 s |4 _llz_;;:ﬂ o=
AH 7<= \|zo0] |zo|| Zo| | M (g) (cm)|(cm) S

= 9 | (cm) [(cm)|'eM (cm)| T

20|20 170.0/ 50 [ 0.8 8.2 |7.1]0.8 3.5

50 | 50 |218.5 7.8 | 1.3 |11.9/ 8.1 1.0 |5.0

1.0 | 1.0 |141.3] 6.1 |09 | 6.1 |6.6| 0.6 |3.0

2.7 | 3.5|189.4/ 6.8 {11194 |75 | 0.8 3.5

o &t = | uEt SPAD

-

(cm) | (cm) | (ecm) | (H=E1)

A
>
als

?'-|_|
g
P

14.0 | 5.0 23.6 12.2 13.5 39.1

gt | 149.0 42.0 2.2 17.0 | 6.0 27.6 16.1 18.7 51.5

Z 24 | 114.0 22.0 1.4 12.0 | 2.0 20.5 11.4 12.6 37.5

dodat | 128.3 27.9 1.6 14.3 | 3.9 23.5 13.6 16.2 43.3
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Fall A HoITh A AAEY Helme, 2ol #g, W4, HFFANNE 2 wo] 2

nolx siskort, el 5 e WAL v wo|Ee] itk

O IRS T} RelAAES] 28E 99.0~1600cmE Tike AASe] A Btk A=
3 = o] ol v|$ Zowl, FIEFe] vla) 453 B AAE AdEgich

JRS A%

- Ii,:”. i ;:l:';'l:'lilllllrlnn Al

A m o | 4 = | X | HX s
a3 | e e ;'Iz' il i",'g' Bx| | 28 | Aol | 25| |4 o = |Hd
= Zo| |Zol| ol = (@) (cm) |(cm) (cm) (cm)| T
F1 Y (40|3.0,20|20| 2.0 | 2.0 (188.2] 5.2 |1.0|88 | 7.7 | 0.8|4.3
z|chigtl Y |5.0/3.0/3.0|2.0| 2.0 | 4.0|279.9) 9.7 |20 |11.1]9.6 | 1.0 |4.0
z4gtl Y (20|3.0[1.0|1.0| 1.0 | 20.|133.7/ 6.8 | 0.7 |7.4|7.3]0.7 3.0
®HAg Y |3.4(30[15|16| 1.3 |32(204.0/ 79 [12|9.4|82|0.8|3.8

434

wn | 23 [ FEEEd [, o] 9% | 9% [quzm ] SPAD
(cm) | (em) | (cm) (cm) | (em) | (cm) | (=)

F1 112.0 26.0 1.4 13.0 | 6.0 26.0 15.5 13.5 41.4
Z[CHgt | 160.0 31.0 2.1 15.0 | 10.0 | 25.6 17.2 16.5 58.4
=gk S0 23.0 0.7 8.0 2.0 18.5 11.3 12.4 41.6
goak | 1151 27.7 1.4 116 | 4.4 23.1 14.2 14.6 51.0
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FHAAQ PRSDT $of #e/iA=e] A% 4% 3%
221.8gHth 22 JhARE Avk =i

PRSDT ¥ 2/MAEY 242 115.0~168.0cn® F1EF2 %% 119.0emEth 2 74
o] wol A =it A MAF EAF} FAArTE Fiadeol vls) @ekon ®ol%

T 7t

< 152.4~185.5g2 % F1#59

PRSDT A%

B} O

oin |Gz o 3 B [UB (5| WS o] || 2 g 2
- =Sl =P = - (cm) |(em)| €M) ™ (cmy| T
F1 O [40(3.0[{3.0(|20| 3.0 |3.0(221.8/ 6.2 |1.0|86|7.4]0.8]3.4
=gt O |5.0[4.0/3.0 2.0 4.0 | 5.0 185.9] 6.3 | 1.9 (10.3| 7.6 | 0.9 | 4.0
&gt O |2.0[3.0/1.0[1.0| 1.0 |2.0(152.4| 41 |09 |7.8|6.8|0.8|3.0
g4t O (32|32 16|1.3] 26 |36(169.5/ 53 |1.1]9.1|7.1|0.8]3.7
4554
ul o =z | FEE | ¥Z O AP o Z | g4z | SPAD
(cm) | (cm) | (cm) (em) | (ecm) | (cm) | (@=x)
F1 119.0 28.0 1.5 12.0 | 4.0 22.0 11.0 9.5 40.8
gt | 168.0 30.0 1.8 20.0 | 9.0 24.2 13.3 15.0 47 1
F|agk | 115.0 25.0 1.3 15.0 | 3.0 17.8 9.7 8.5 33.5
Hoat | 140.1 27.8 1.5 176 | 5.6 21.1 11.4 11.7 39.8
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FAAIR] BG o ANAES] HA ) Hdigks FidEFES v skloh AdAlEe %

144.3~255.1g0 % A3F oAFE diag 742 thefabA A =k AdAEe] 7

B, FAZo), BAAol, BAFY], B, AFFA, AATE B 59 BRI F Ao

HolA] okgkr.

O BG 3 BMAEY 242 95.0~136.0cmz thekstAl Ak gglon F44 Hupd A=
SolA 2 wolE yeRiglt

flo otk

[e]

BGA&

1=y
~ m o @ | = | JX | HA xF i E=SPON
SRR E TR iR i Rl DUl e e A R
B =2 | = o1 @ | (em) | (cm)|(em) (cm)| T
Fi | O |4.0[3.0[3.0|2.0| 20 3.0(170.0/ 56 |1.0[9.2[6.9|0.8|3.5
ZHZt| O |5.0[4.0/3.0 4.0 5.0 | 5.0(255.1| 5.7 | 1.4 |11.2| 8.8 | 0.9 | 4.0
FA29 O |20(3.0[{1.0|2.0] 1.0 |3.0(1443 49 |1.0|8.1|6.5|0.7]3.0
Hoa4 O (313127 |30|26|39|181.8/ 52 |11]9.2|7.8)|0.8]3.4
43=4
= X} =AHX | A=A F = b
(cm) | (cm) | (cm) (cm) | (em) | (cm) | (¥=1)
F1 125.0 | 29.0 | 1.5 [14.0| 6.0 | 255 | 13.0 | 10.5 49.9

gk | 136.0 28.0 1.8 17.0 | 5.0 211 11.6 12.5 52.2
=gk 95.0 19.0 1.4 140 | 2.0 12.2 7.3 7.0 34.0
Hodk | 112.4 23.1 1.5 16.1 | 3.3 17.3 10.2 9.5 46.0
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O F3A741Q1 VLTI o 2MAES #F& 156.7~271.6g0% AWFolAFH s
7HA wreFetAl Ak w ok F1EFol vlsto] AdiAEe Add54S it FAeA
& WolE YRt
O VLTI Fdf Eg7/iAE] Jw 106.0~164.0cm® thoFatel o, Fatghs AdAlEoly
Fi#Egol vaiginh. ALAS =S 45, &34, ¥ Folx & Hols Btk
VLTI A%

1954
ERSECIEE S bl 1 s dol | &5 =2 o 2 4
- == S @ em) [(em)|em) ™ gm)| T
F1 O |4.0|3.0[/3.0|20| 3.0 |3.01(2020f 59 |[1.0|/89|7.1|0.8|3.4
zchigtl O (4.0/3.0/4.0|50| 4.0 |501|271.6/ 7.2 |1.4|19.7|9.0|1.0 4.0
EAZH O [2.0]2.0/1.0[1.0/1.0|1.0(156.7| 51 |06 |7.5|7.8|0.7 3.0
4g| O |2.7|2.7|1.7 27|22 |33|207.2] 62 |11 88|84 |0.8]3.8
ECR
wn | 2¥ | FEF | BE .o BF | 98 [guz| SPAD
(em) | (em) | (cm) (cm) | (cm) | (cm) | (g=x
Fi 120.0 | 28.0 1.5 | 13.0| 5.0 | 235 | 125 | 10.5 49.9
Z|CHZt | 164.0 | 36.0 1.6 | 20.0|10.0| 29.0 | 155 | 17.0 49.3
ESEnt 103.0 26.0 1.1 13.0 | 2.0 20.3 12.1 8.0 34.0
ik 128.8 31.2 1.4 159 | 4.0 23.2 13.9 12.9 43.3
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@ 2712 A=
O F2 % = Blo 4 moko 3

Zlo] 2, W3 Zlo] 2~4, HAMLE 2~

O F19 #%& 160.7~221.8g, A 4o] 5.0~6.2cm, %A 1%71 0.8~1.0cm, erﬂ
8.2~9.2cm, 74 6.7~7.8cm, ST/ 0.7~0.8cm, AT+ 3.3~4.372 &+
F7F Wo|FLe A% otk

O #IF& Fl #F SolA PRSDTHFo] 221.8g0% 7H¢ =i, SPCHF°I
160.7¢ o2 7pd Yoty AdAlE Foldw PLTHEZFOIA A AlEol
117.2g2 2 74 A1, DBEFoA A3t AlEo] 308.5g0 % 7M )

O H‘HAAolx= Fl1 #Fo|4 FESTEEo] 5.0m=z 7F& #kal, PRSDTEZo]
6.2cmZ 7Hg Aot AHAF FolAe CPREFAA Adst AlEo] 9.5cm=E
7}7@ 7404 ouq zxL_O_ 74]5_0_ 4. 6cmoﬂr/]_

O AEAEF] ZAF7I= 0.7~1.5cmP el F3x3k3 e, PLTHSF A A
3 AlEo] 0.7cm®E 7 #gkal, FESTEZ oA Awst Al%o] 1.5cmz 74 2
A Th

O FAA2 F1 %5 oA+ BGEFC] 9.2cm=E 7FE 43, FESTH#S°| 8.2cm=
7V gtk A AEe 3 Wo]l %2 57~13.2cmE DBEFOA A A
o] 7 #skal, PRSDTHEF oA Adst Algo] 71 Al

O H}HL& F1 #FFolA PLTEEo] 7.8cm®Z 7Fd Ala, SPCEE0] 6.7cmZ 7}

2 Aot AWAIEF WolZ L 6.1~9.4cmE DBEFOIA Aust A%o] 7}

& Zé%iﬂ, PLT#E N At AlFo] 71 gkt

ALAES] F5F71= 0.6~1.0em Helol 32 &31a, JRS iAol 713

T NA7E s ]l

AAAES] AASFE 3~6712 WHolFo] 1 om, FESTHSOA AEst AF ol

O

=
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#ALPE D

SPCH &

AR T

-

-
-
=
m
ol
=
"
]
=
.
*

RN R AN

By
N 5 = | A | BA 35 | g
wa |t Em ey | G0 | B AR B L | g | HE G oy | HE
F1 R |40 [3.0] 20 |20 | 40 | 3.0 |160.7| 56 | 1.0 | 8.7 |6.7 | 0.7 | 4.3
Hojgk | R | 3.0 3.0 3.0 30| 5.0 |20 (1946 7.8 | 1.3 | 98| 83| 0.8 | 4.0
HA2ZHl R | 203020 (20| 20 |10 1476 59 | 1.1 | 7.7 | 6.8 | 0.6 | 3.0
gA4+l R |26 30| 26|23 3.8 |16 [173.7| 6.4 | 1.2 | 89| 76| 0.7 | 3.8

HSEH
EX) 7398 | 33 | aga | g | 83 ek g SPAD
Hl 2 em | em | em | AT A | oem | em | @@=
F1 130.0 31.0 14 14.0 1.0 21.5 115 9.5 13.8
ot 134.0 4.0 2.0 17.0 10.0 29.2 16.8 18.0 56.0
H At 99.0 21.0 1.2 14.0 3.0 23.4 12.7 1.7 4.9
dait 117.2 30.7 1.5 15.2 7.3 26.3 15.0 15.1 50.1
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CPRA %

AR DN NN TR

IPEr
. l = | 24 | 24 o
: 2 | 2 (W3 |24 | 2 3y |33 | 25 | gy
H| 1) :TA_,I]L} g8 | Y zlo} 70| ﬂo] A_llll L(JS 20 | 471 émci é;g) r T
=0 =T = (cm) | (cm) (cm)

El k140 30|20 20|40 |30 1710 52 |10 [89 |74 | 0.7 | 3.3

HMgk| R [ 5.0 40| 3.0 | 3.0 | 50| 2.0 | 2128 | 95 | 1.4 [ 108]| 8.4 | 0.8 | 4.0

H2¢| R (403020 ]20| 20| 1.0 1669 5.7 | 1.0 | 76| 7.1 | 0.6 | 3.0

344 | R (4335|2727 |37 |1.2|1878| 70| 1.2 | 95| 78| 0.7 | 3.8

HSEH
R G A I I Nl I KA 8
F1 126.0 34.0 1.5 12.0 6.0 21.5 15.0 11.0 46.8
= v Ay 136.0 33.0 2.4 18.0 12.0 32.2 16.8 19.6 49.6
= Py 92.0 27.0 1.4 15.0 8.0 23.6 12.2 13.6 315
Bt 121.2 30.0 1.7 16.8 9.7 27.2 14.2 16.5 44.0
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HA2g D

PLTA &

go=y
. . RETREE 33 |
3 27| 2 | w2 |27 = 34 |3 | 45 | ay
il ?:} 39 |29 -2—101 20| 201 &*I 7}5 %—’3 ?n’]} fing ég i
C C C

gk R h.0 | 4.0 | 4.0 | 4.0 4.0 4,0 | 2195 9.2 1.2 99| 83| 0.8 4.0
HA4rg R 30(30( 10| 2.0 2.0 1.0 | 117.2| 4.6 0.7 7.7 6.1 0.7 3.0
gk R 35 (3323|256 2.6 2.3 1167.4| 6.4 1.0 3.8 1.3 | 0.7 3.9
A5E4
= =AH 43 o < a H=Z HYH SPAD
bl (cm) (cm) (cm) A | A (cm) (cm) (cm) HED)

rd J

Aol gt 146.0 38.0 1.6 16.0 9.0 29.6 19.8 19.5 5.5
HAag 86.0 26.0 1.1 10.0 5.0 17.6 11.2 11.5 374
gaa 117.9 31.5 1.2 14.4 6.6 22.9 13.7 15.3 45.6
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Bl 2ok D

DB A%

4a=g
wa |t e ey 30 E |9 G 2 |
Hogr | ¥ h0 | 40| 5.0 | 3.0 4.0 3.0 | 3085 8.1 1.3 | 11.1]| 9.4 | 1.0 5.0
5 Enr  | 20 20| 10| 20| 2.0 1.0 | 209.6| 4.6 1.0 | 5.7 7.9 | 0.6 3.0
= Y 3.3 )26 3.3 |23 3.0 1.7 1231.2] 6.3 1.1 3.7 86| 0.8 4.0

A5EA
Z=% =4% | 44 aa | s | 8 o= E SPAD
bl 2 (cm) (cm) (cm) A | A (cm) (cm) (cm) HEL)

B
]
EY

143.0 36.0 1.9 20.0 12.0 29.2 17.4 21.0 56.1
HAg 89.0 25.0 1.1 12.0 5.0 21.3 1.7 13.0 37.0
dait 118.9 32.2 1.4 16.0 1.2 o5 4 14.2 16.7 17.9
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FEST A&

B
=2

EY

HA=4
g | A% | gy go| 34| 2 | W |24 |25 | 30| 3 oy jan | 25 ay
A — Zlo 210 i) Fij| N
Atz | 1 | 4.0 40| 40| 30| 5.0 | 3.0 |2699| 76 | 1.5 |11.4| 87| 0.8 | 6.0
2 gk bi 201 2.0 1.0 2.0 2.0 1.0 | 160.6| 4.8 0.8 6.8 | 6.6 0.6 3.0
3 i Y 3.0 3.3 2.3 2.3 3.3 1.9 |1193.4| 6.0 1.0 93| 179 0.7 3.9
MSEA
=% 3% | 33 ora | mbga | 8 g5 gy SPAD
Hl L cm | (em) | emy | A EEE L cny D em | em | @@=

137.0 42.0 2.2 19.0 13.0 28.2 15.8 18.7 51.5
F At 80.0 22.0 1.4 13.0 4.0 21.8 11.3 12.6 31.b
Bdw 121.1 279 1.6 16.6 6.3 24.8 12.9 16.2 43.3
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JRS A%

3 =4
R _, - | 27 | =7 5
2 27 | 2 | WB |24 | 2 Y A4B | | BE
(ERREERIEL I AR R A G | o | o @ | T
¢ c ¢

Y 5.0 | 3.0 | 3.0 | 3.0 5.0 4.0 | 2544 1.8 1.4 |110.8| 8.8 1.0 4.0
HAirg Y 3.0 110 2.0 | 2.0 1.0 1.0 | 154.2| 5.6 0.9 7.4 1 6.9 | 0.6 3.0
Had ¥ 41 26| 2.1 |25 2.6 1.9 |1196.3| 6.8 1.1 g2 | 8.1 0.8 3.6
A=SEH
=% =34 | 33 s | mbaba & o= HA% SPAD
bl (cm) (cm) (cm) EA | H (cm) (cm) (cm) (H=E4)

122.0 31.0 2.1 17.0 14.0 30.3 19.0 16.5 58.4
H At 86.0 23.0 0.9 11.0 5.0 22.0 12.8 124 41.6
gt 108.4 27.7 14 15.1 7.0 26.1 15.4 14.6 51.0
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Bl 2ok D

i1,
- W i
= '_ ﬂffnl'”“ I |I i

PRSDT A%

H=g
s | A% | gm | ger 34| 2 W3 32 a3 | 30| 37 (ay A | R ae
A Fi| = 9] | Aol | Ao Fij T D
Amz | o | 5.0/|40] 30|30/ 50/ 40 |25] 72| 1.3 |132]83]| 08 | 4.0
A2z 0 | 30|30 20|20/ 10/ 30/|m08| 46| 09 87|71 06| 3.0
w2z | 0 | 40|37 23|22 38 |38 |231| 58 | 1.1 |106| 7.8 | 0.7 | 3.7

A5E4
£ 3% | 38 | o - a3 g% g9d | SPAD
il em | em | em) | EAFAEEE Gy L em | em) | @E

Hoig 163.0 28.0 1.8 18.0 10.0 29.2 14.5 13.4 b3.8
& sy 129.0 26.0 1.2 15.0 6.0 205 12.0 8.0 3.9
B 145.0 26.8 1.4 16.5 8.2 24.2 13.3 10.6 45.0
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BG Al%F

Bl 2ok D

153 n‘milmh f'. I

: -II-II']”'““ 0

el=g
R ﬂ NEREE 315
o wlzalz  we =219z 3% |27 | 3% | gy
M | B R g (20| 20 | B | (g) %;} ?j;; (e | () | TN |5

HUE | 0 50 (3.0 3.0 | 3.0 | 40 | 4.0 [209.0| 6.2 1.1 | 10.3| &8 | 0.8 | 4.0

Hxgh| 0 30(3.0| 20 (20| 20 | 40 (1b3b| b6 | 0.9 | 7.4 7.7 | 0.7 | 3.0

H3Ad| 0 3.8 (3.0 25 |2b ] 3.0 | 4.0 [1896| b.9 1.0 | 93 (84| 0.7 | 3.3

EX°) =88 | 38 | s | zpe | 8% g% | 99% | sPAD
(cm) (cm) (cm) | = - (cm) (cm) (cm) (=)

ol gt 149.0 30.0 1.8 17.0 6.0 26.3 16.7 12.0 2.2
HAg 99.0 25.0 1.3 13.0 4.0 21.3 11.6 8.5 38.5
g3 121.0 28.0 1.5 15.0 4.8 23.4 135 10.5 40.8
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VLTI A&

HFUTYF D

do=g
. . = | 24 | 24 s
2 A | £ T | 54| 2 R = a4
:1jin] ?A_Jf 39 | Y ;-_10} 19| go] A_H,I L(ST 20 | %71 ﬁ:n?)\ ?in;% T T
= = = (cm) | (cm) (cm)

Hoig | o 5.0 | 40| 3.0 | 4.0 | b.0 | 4.0 [ 263.b| 9.2 1.4 |11.8] 9.2 | 0.8 4.0

A2 | 0 3.0 (30| 20 (20| 1.0 | 1.0 |1729| 4.7 0.9 | 81| 73| 0.6 | 3.0

q@adk| 0 40 (33| 25 | 26| 2.2 | 3.0 |2193| 7.0 1.1 | 9.8 | 85| 0.7 | 3.8

A5E4
=% =88 | 88 | aga | man | H "= HEY SPAD
Hl 1l (cm) (cm) (cm) 2| Hib (cm) (cm) (cm) HEL)
oYzt 172.0 29.0 1.8 21.0 8.0 31.0 18.6 17.0 522
HAg 110.0 19.0 1.3 10.0 4.0 21.8 13.2 7.0 335
Bt 139.0 24.7 1.5 15.8 6.4 26.2 15.9 1.2 4.4
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FQ FFuw AWAEY F, F59 ASEANS 2Ale A1), 242 FlEolA PLT £%0]
97.6cmzE 7Hg Fokal, FESTEF] 135.0mzE 7Fd Atk AdAF2 WolZE2 92.0
~207.0cmZ PLTIA AdAEO] 92.0cmZ 7F¢ #Ski, PRSDTOIA Awst Aol
207.0cmz 7F& A3t}

Py 59 #7442 26.0~36.0cmel £¥&Qa, AUAF] F44L 21.0~39.0cme]

A
FEE3 T AW AE oA+ SPCHEFIA Aukst AlZo] 7F &9kar, DBolA Awkst

4
|

Flell slsloh.

F) #%9 BAFE 11.0~14.0M2 Za0)2 Yehli#] o, Ay A% BAFs
11.0~19.00.% wWo]Fo] & o},

Z=0 F, Tx9 = 40~6.008 FE7F 2 o] mo|x gkoror} Aubd E9)
BAFE 2.0~7.07/02 Ho|Zo] & Ho|t}

T F FF9 944 220~27.5cm WolEg Hom, AuE AEE 10.3~28.0cme
o]F%& Kol F| FFHT WolFo] Firk

oz o PRSPTEZO] 11.2cm= 7F& Z9i, JRS EFo| 155emz 7F¢ wglch Autg
A% FoldE JRSOX Al AlEo] 7.7cm® 7P £33, CPReA Aikst Ago] 14.3cmz 7}

¢

[}
& sk
To FF A 9.5~13.5cme] WAl AT, A%E AT A¥AS 8.2~
14.0cme H9jel EZ3th AdAE FolME SPCEFY Fdold Awdt A%
8.2cm% 7HF &Sk, BGEE FulelA] Awst Aso] 14.0em= 7 At
FRELY PEFA T2 39.1~49.99 W o Exson, AdAE A4 30.4~
69.79] W Slel F3Esto] BlwA WolFo] F Ho|gitk
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(5) bR

D 171449

O

HUATE hsto] ubal, e, mep, Hxol, Eol, WFel, HAM, B,

BAgo), HAA7), 4, WA, BT D A5 SYS FIEEDG vlmse] 24

S93 SARA NF@IDE A8se] 2AsAT. ASEYS 23, 27, 24

S, AvE, 9, 9%, A9Y L A 54 B2 2AVIFEEDA e 24

shlt.

b el BHF AUAEY FEe 2-39 Wele] REAYL o AET FI
2 Helgieh,

& 160.7~221.8g2 WY ol Exaa
59 BFE 166.5~342.8g2 H Yol

AFol 78 A9kl DBES FulollA] Akt Also] 71 Zith
F1&%9 EAZol= 5.0 ~ 6.2cm?] Hjol 3

FEo] 7P Aty AMAES HA o= 4.3~11.6%9 Wo| EX& 1 BGEF F4)
Aol 7 #oxal SPCEE FulAlEe] 78 4tk

BAH7I= F1EF2 0.8~1.0cmz F57F #fo]7F A9 ¢lgloy Adte So #a|AlES
0.9~1.7cm&x WHo|Fo] As] Zit)

Hge F1EFME FESTEEo] 8.2cmE 7P¢ Z9k1 BGEEo] 9.2cmE 7P¢ At
Autel SASEY] 3ge 7.2~11.4cmoll B3E31 1 SPCE) AlEo] 74 #gkal BGH
i AlEel 7 Aich

F1#%9 442 6.7~7.8cm8 Wl #2391 CPREFC] 7 &9kl PLTH
ol 7 Ao e Fdf ASESY AAHE 6.7~10.4cm] W9l FEFA L
CPRE%F $di7lEol 7 #ta DBStf Also] 7 Atk

F1#%9 #4%5 ,]ﬂ_ 0.7~0.8cm=E #FEF ztolE A2 HolA] okgrort Frjjof A
Akl AEE5S 0.6~1.0cmE F1EF0| n]d WHol|Zo] 7t}

A E <] @é# 3.0~4.571Z F1&Fol vls Wo]Fo] Ft}
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SPC

-

Coruzw

= Zx | 2 | HE | BA | A5 =% | #4 i MM
H | g | B B 21 2| A Zol | &7l 5 %

A Zlo] | 2ol | Flo| M (g) et | o (cm) | (cm) {ciil By
F1 R |40 |30 | 20 |20 | 40 | 30 [160.7| b6 | 1.0 | 87 | 6.7 0.7 | 43

B
EY
o

30 [ 40 | 40 | 2.0 3.0 2.0 | 2825 | 11.6 1.7 | 10.1 | 9.0 0.9 4.5

H4db | R 3.0 | 3.0 1.0 | 2.0 1.0 1.0 (1665 | bb 1.1 T2 | 712 0.6 3.0

g3 | R 3.0 | 31 24 | 20 2.1 1.6 (2234 | 7.9 1.4 8.0 | 8.2 0.8 3.8

e K ] A Spah A oy 0= HEF SPAD

bl tem) emy | =AF [ B om tem Gl SEES!
F1 130.0 1.4 14.0 4.0 21.5 11.5 95 438
= CHgF 202.0 1.9 24.0 8.0 28.1 13.0 14.3 hid
2 AZF 92.0 1.1 11.0 4.0 17.0 8.8 8.8 36.9
- Erety 139.0 1.5 185 5.3 21.0 10.4 123 143
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CPR

A

e

Iy BA | 2 | HE | ZA | &5 % | 2g = AA
Hl 2 :liu el | moF | | | M 2ol A7 - PN
A o] | Zlol | glo| Al (g) em) | (em) (cm) | (cm) em | T
F1 R |40 (30 |20 |20 | 40 | 30 (1710 | b2 | 1.0 | 89 | 74 | 0.7 | 33

Hoigr | R 30 | b0 | 20 | 3.0 5.0 30 | 2342 84 1.5 | 10.7 | 8.7 0.9 4.5

H23H| R 30 | 1.0 | 1.0 | 20 1.0 1.0 | 1443 | 4.6 1.0 1.2 | 6.7 0.6 3.0

1.9 | 21 2.3 1.7 | 183.1 | 6.7 1.3 8.8 | 1.8 0.7 3.8

44 e w S A7 H= ke SPAD
cm | =A% | s cn b (cm) SERS
F1 126.0 1.b 12.0 6.0 2156 15.0 11.0 46.8
Hohgt 196.0 1.8 23.0 10.0 28.1 14.5 16.0 65.6
A2 80.0 0.9 11.0 1.0 18.6 8.6 9.5 29.2
gk 120.6 1.2 16.7 6.8 225 1.7 12.6 .9
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Hl 2

o
iz

oo

n
=2

0|

L

HY
=

Bl &

20l

o
Jéi

+E

(g9)

m
27

20|

(cm)

=
el
{cm)

gy

(cm)

ol -:l.li,-'_

{cm)

2.[] 3.0 3[] 2.0 2.0 20 | 3086| 83 1.6 97 | 97 U.Q 45
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D 1712 A

O AAA%E CPRY Fo, A% DBY Fy, TFHAAE VLTIS Fy Aol Autd 7
A Hd Bk, =20l vwlzlo], HAZlolE AL sltH(d 2).
O AA, 24, F34 A%l A% B ANES) HAwope] WolFe FAAEN HAA Bl
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, AL T sk gE 1470 Al
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2 agon of % 2267049 AAAEAE
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B.N =1 A e = gk | wgAST | AEAT
S B =

261-263 CPR Red 127 309,316 6,096 56 -
264-265 SPC Red 305,308 2,856 64
266-267 DBL Red 133,136 5,448 329 38
268-269 PLT Red 21-10,21-68 2,388 37 4
270-271 MRG Red 137,139 4,368 16 4

272 DB Yellow 22 2,032 1 -
273-274 FEST Yellow 149,151 3,684 13 -
275-276 MSRT Yellow 157,156 4,008 203 33
277-278 JRS Yellow 160,162 3,000 70 5
279-280 HSK Yellow 164,167 2,424 44 7
281-282 FIR Orange 397,399 2,460 272 -
283-284 PRSDT | Orange 171,174 3,144 56 8
285-288 BG Orange 177178 363,364 5,304 327 40
289-290 VLTI Orange 183,184 6,504 912 85

Al 14 22 8 54,216 2,400 226

ke

[¢]
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(2) 2ad =

O 089% 9¥HH 11€71A A4 Al FaA02 71 147 F5 FA4AIOE okl eksto]
51070412 A EAES F53FATHE 6).

O oSy &2 Agel wet zfolr glor AES A= ‘099 529 58 NHEEANE
-2 Austo] ASEAS skl FHE 8 T oot}

B. N =349 M SIAIE [ Z2A HSE| X AeES =3F MEF4
261-263 |CPR F. Red Enza 3 7,308 2 1
264-265 |SPC  F4 Red Enza 2 3,780 19 8
266-267 |DBL F4 Red Rijk 2 8,388 122 89
268-269 |PLT F3 Red De 2 2,124 15 12
270-271 |MRG F4 Red De 2 4,428 8 6
272 DB F; De 1 1,800 0 0
273-274 |FEST F4 Enza 2 2,448 7 4
275-276 |MSRT F4 Enza 2 4,176 35 23
277-278 |JRS  F4 Rijk 2 3,240 25 20
279-280 |HSK Fu4 Rijk 2 1,656 9 8
281-282 |FIR  F4  |Orange|Syngenta 2 1,872 1 0
283-284 |PRSDT Fi |Orange| Enza 2 5,904 64 43
285-288 |[BG  Fa4  |Orange| Rijk 4 5,976 66 44
289-290 |VLTI F4 |Orange| Enza 2 10,440 491 (4.7%)|252 (2.4%)

H 14 30 63,540 [864 (1.4%)|510 (0.8%)
% 6. oFlekS o] &3t HAISA
O TSWV AZA AleS S43817] $18t Zeraimd|AFe] TSWV A34d %% (BLS, FRT,
RAT)S oA AujE=<el CPR(BN 210, 211, 212, 213), DB(BN 214, 215), BG(BN
216, 217) PRSDT(BN 218, 219, 220) &Fof wHidt F1S AF2AZ F25 <k 3l9ict
O F2 7/IAE=E TSWV ZAAE &8t AFAS 7H /A (RE: homo A&,
H&: hetero A3/ wkS Addlste] Fast & dujoFSste] vl dAE YA AT (R 10).
O 2271 z3He oflfekste] F 323704019 wiAE 58k wi A B 23 wket

Zpol 7k Al o, wi A WAES Fd 0.8% 30t
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TSWV

B.N A P 2] 7 oF Hl} 7 A A5 (%)
210 R 3600 2 0.1
210 H 4536 0 0.0
211 R 2304 1 02
211 CPR(R)*TSWV H 3492 6 0.2
212 A A R 1980 9 05
212 H 3708 27 0.7
213 R 2160 5 0.2
213 H 3132 25 0.8
214 R 1620 7 0.4
214 DB(Y)xTSWV H 1440 2 0.1
215 A A R 756 1 0.1
215 H 1476 5 0.3
216 R 864 7 0.8
216 BG(OR)XTSWV H 972 24 25
217 A A R 720 25 35
217 H 2160 138 6.4
218 R 108 2 1.9
218 H 1944 0.2
219 | PRSDT(OR)*TSW R 1116 0.
219 N H 1080 05
220 R 972 12 1.2
220 H 1692 12 0.7
% 41,832 323 08
% TSWV §43 : R = A4, H = heterod
3 10. gze)7h ohulef & vidA 2dE
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(3) 3AI =

O TSWV A& ASS §A35H7] flste] Zeraims| kel TSWV A F5& oA AulE
Zo wHjgk Fig& AAA T AL FaAlES okjok slich(ARl. 17, 18).

O TSWV ExulAZE g43to] FalAHz TSWV AdAdS 71 AAaS Adbste] A2 %
3 oRlkS ste] wl Al E A AT

O 117) =3 omjekste] 554709 3l4E 53150 o5 SENHFHAIE n]ds}
=z E

o] 57 10671412 Aaoin.

AR 18, ehill el M ol AlE
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O TSWV A #F5& SA4317] fsted TSWV AgA #5S Al

_ - _ A= 2 o g
B.N =349 1 M SIALH XAk | =3l — A = A — A
T T T T T T
CPR / Enza/
210 R ] 3,636 16 12 6 3
TSWV F3 Zeraim
211 " R " 5,040 33 25 13 9
212 " R " 7,308 64 53 17 10
213 " R " 6,516 97 76 17 15
DB / De/
214 R+Y i 3,204 33 25 8 4
TSWV F3 Zeraim
215 " R " 3,888 22 18 2 1
BG / Rijk/
216 R+OR ) 3,780 51 43 21 17
TSWV  F3 Zeraim
142
217 " R+Y+OR " 3,744 115 36 22
(3.8%)
PRSOT / Enza/
218 R ] 3,060 33 26 9 8
TSWV F3 Zeraim
9
219 " Y+OR " 3,204 7 1 0
(0.3%)
220 " R+Y+OR " 4,140 54 38 21 17
554
Al 11 47,520 438 151 106
(1.2%)
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B.N 2AH Y HMEA | XAeA | WA | HHAS(%)
51 TSWV R 648 6 0.93
511 " R 2,592 18 0.69
51-2 ! R 1,368 22 1.61
52 ’ R 648 0 0.00
53 ! R 3,672 7 0.19
54 ! R 540 0 0.00
55 ’ R 1,080 4 0.37
56 ’ R 2,448 16 0.65
57 ’ R 2,592 33 1.27
58 ’ R 5,092 69 1.30
59 ! R 3,492 61 1.75
60 ! R 4,716 515 10.92
61 ! R 4,716 105 2.23
62 ! R 1,800 20 111
631 ’ R 2,952 14 0.47
63-2 ’ R 288 1 0.35
64 ’ R 2,916 27 0.93
65 / R 2,124 3 0.14
66 ! R 2,880 218 757
61 ! R 1,044 28 2.68
68 ’ R 2,448 67 2.74
69 ,, R 2,268 166 7.32
70 ’ R 828 1 0.12
71 ,, R 468 0 0.00
72 ! R, H, S 1,332 36 2.70
73 ’ R 2,196 19 0.87
74 ’ R 396 0 0.00
75 ! R 1,150 2 0.17
76 ’ R 3,636 39 1.07
77 ! 1,656 93 5.62
78 CMV, Poty 1,260 19 1.51
79 ’ 540 30 5.56
80 ! 360 13 3.61
81 ! 1,296 49 3.78
82 ’ 576 11 1.91
83 ! 1,044 13 1.25
84 ! 612 10 1.63
85 ’ 72 0 0.00
86 ’ 432 0 0.00
87 ’ 684 17 2.49
88 ! 684 25 3.65
89 ! 360 0 0.00
90 ’ 216 4 1.85
A | 44 72,324 1,781 | B2 | 2.46
0. SIS o187 w57 (20109 782097 2
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(4) 423 %=

O TSWV A& A% 2 CMV & Potyvirus ol EF Al AES |48 98t
TSWV ool 7]& A=l Q= AldEFel Zeraim3|Ake] TSWV A #55 o
Hi st Fojek CMV 2 Potyvirus7F sAl9] 5013F SolE 2Rk sITH(AF 9, 10).

AR 9. ohilef wPg Al u AEA Y
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O TSWV A3 7Aes S48t7]1 g8 A4, A F38 EFo Zeraim3|A o] A &4
F5S WSt Fy AldlE A £A4AE o]gsto] A AT ddoz omjeks A
AISFAITHGE 9). 160,9237119] ok A48t w3l 920705 4%loH, FHF 19470A1& A
ootk ol AFTH JMAlE dodd 542 ARt 58 AAlE TSWVH A RO
= &89t

O CMV Y Potyvirus A3 A%S §48l7] 98k CMV Y Potyvirus A3dS FAnAZ A
et & CMV % Potyvirus® A& 7F 7l diste] okafeks AAISHICHE 9). &
44709 <3 F dod Aol 3t 21AE AT o o]E AdE AEELS CMV
4l Potyvirus A4 EFF50l o]g3kith

=3 | M= ES
B.N =z o a siAre | maea | S0 | $E ) MF
CPR / TSWV Enza
8451-55 / R 21| o530 | 53 | 4 13
F3 Zeraim
8456 ” R ” 6,768 30 22 7
8457-59 " R n 24,084 81 56 17
8460 ” R ” 11,952 335 229 84
DB / De/
8461-63 R+Y ) 25,596 39 28 2
TSWV F3 Zeraim
8464 ” R " 7,344 15 9 3
BG / Rijk/
8465-67 R+OR ) 16,635 182 115 32
TSWV F3 Zeraim
8468-71 ” R+Y+OR n 14,832 69 58 17
PRSOT Enza
8472 / A 28/ 2088 | 10 7 2
TSWV F3 Zeraim
8473-74 ” Y+OR ” 6,372 30 25 4
8475-77 " R+Y+OR ” 19,872 76 58 13
A& A 160,923 920 648 194
8478-90 CMV, POTY R ” 17,892 44 26 21
Al 12 178,815 964 674 215
% 9. ks o] &S wAISA
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(5) 5AI =

O TSWV, CMV, Potyvirus® ol A& =AE At A} oFufjoks
(1) okufokel] o] &3k A ES TSWV, CMV, Potyvirus® A4

A% olgstel MUF F AFHL 4 AAT Pl A

B.N zZzo oA 5] At Aaors | gatFEs | BAFE
8165 Sir John 22| AI(F3) | R Hazera 2,736 62 6
8169 Syrus =2/ R " 1,440 1 0
8173 Vargas =2| 2| R " 3,672 208 31
8177 Zin 22/ R " 2,548 19 3
8316 EHefS 224 Y Enza 4,320 189 25
8320 It 224 Y " 3,132 84 11
8324 iz =l R " 3,204 66 20
8336 Huang Ma =2/ A ] Tezier 1,656 2 15
8337 HIE 223 R Syngenta 3,080 g 3
8338 d= Zd A R " 2,628 16 2
8340 2ofor Z2 A Y " 1,260 0 0
8341 9002 =2| A R Enza 2,736 b 2
A 12 32,392 681 118
E1. okfFe ol &3 =ASA

- 232 -



O eFujekol A ARl MAE EZo #Ilste] ¥4 FA 3 TSMV, CMV, Potyvirus, A+t
R AT AGHA 2AS SR
= HISO THAn
Ml z5y 24M3 sAl | d2 = i
AS+ | A5+ [ | v Jon| e
an | BGS 8672-8675 4 > Lo lo] 2
An | Debla 22% 8710-8731 22 w0 |6 |04
An | Cupral TSWV S 8803-8843 41 17 13 2 2 TSWV
i TSWY
An | Cupra /| TSWV S 9001-9185 185 77 % | 13 | 8 CMV +Poly
Ad
| vagas @S (81658347 | 18 | ag |7 |7 |z | MEE
i 30 | 152 | 5 | 15 | 16

5

2. ool Aol =AHA

O /7; 37O7H7<1]E i;\]o}oq Och];H zﬂ;d tﬂ q]tﬂ/ﬂ 74%% 3}03 1067H7<1]E )dulg}}j\_cluq
o] A 75704, A 15704, =3 164 7F Ay gl
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4. BAAE E&3 AT 54

7t GMS A EUA AFAE

(1) 2xpd%

—

O 1-3 AFIAl (F) 2539 SFollA gt GMSPHAE o]85ke] GMS hetero®& A%
SHATHGE 3). A 74703 F GMS hetero@ @ homodo] 51:2371A1810H o]F
hetero@= sl GMS #5574+ A% A2 S

O A3l MRG Fs, #4721 DB Fy, FEST Fs, HSK F5 % Fy Altf 5 1879 2]
AsEel tstol DNA WMEZHARE sto] GMS #3%e Tahilth

GMS E4Z 1
=5Z HE = B.N WS | GMSP Hl2
ZADNA == H F
MRG Fs 3 4155 9 F 4 3 1
4158 24 H 4 3 1
4159 15 H 5 4 1
DB Fs 5 4184 5 H 4 3 1
4185 12 F 4 2 2
4186 2 H 4 4 0
4188 16 F 4 1 3
4189 18 H 4 3 1
FEST Fs 4 4196 25 H 5 5 0
4200 26 H 4 4 0
4202 14 H 4 3 1
4204 22 H 4 4 0
HSK Fs 5 4234 19 H 4 2 2
4236 26 F 4 0 4
4238 13 H 4 3 1
4243 29 F 4 3 1
4245 23 F 4 2 2
HSK Fa4 1 4249 9 H 4 2 2
18 74 51 23

E 3. FAAEL GMSHHAE o] &3k M
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(2) A=

@ 1712 A

O

—

A4

1-3 AFIA (F) 2379} SFoA e GMSPHAE o435k GMS hetero®

o
SHTHGEE 3). AR 3670A 5 GMS hetero® ¥ homo¥°] 18:1674AR o o]F
hetero®= skl GMS FFF4= f19t ARE &8 oFoltt.
O #A3<1 DB Fe, FEST F7, HSK Fr & 36709 el EEel theto] DNA WMEdAR:
ked GMS #+49& skl
GMS 2421t
Exzy | S B.N HHHS  |GMSP - HI D
ZAHA = | H F
DB Fe 3 7615 6 H 4 2 2
7616 16 H “ 0 3 | s-i
7619 17 H 4 2 2
FEST F s 7625 17 H 4 2 2
7628 14 H “ 3 1
7633 16 H 4 2 2
7635 8 H 4 2 2
HSK F 2 7674 22 H 4 2 2
7687 6 H ‘ 3 0 | s-i
2l 9 36 18 16 2

ke

A

3. SAAEEY GMSEAAE ©]§-3F
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@ 2712 A

O A 1-3 AFIA () 2379 SFodA s GMSSAd=EUY FAEAE o]83ke] GMS
heterod & SRt 5). PLT 5 10%%F2 SdjolA st 7241% 1,35870A1¢ of
3to] DNA WI=AAREst GMSHARE Tskslth & 1,358704 5 7k @] 1,007784),
£0]l8lo] 35171419t}
O 71088 Frjol|A] WHEAALE lo] heterod S 2o} $AJES o] 43t F, AFo] o] &+
AF ot
=39 HE= B.N o« g ¢ AN A==
PLT 19 7043-7073 288 85 373
JRS 14 120-139 211 62 273
BG 6 169-174 80 34 114
DLA 3 198-200 51 0 51
PAT 2 217-218 23 2 25
ALT 1 245 15 0 15
HRG 4 7034-7038 41 33 74
DB 12 7079-7095 149 74 223
FEST 8 101-111 115 44 159
HSK 3 149-151 34 17 51
2 A 72 1,007 351 1,358
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(3) 42Pd %

O F) gt FFolA /st GMS 48ES A4S o]83at] GMS hetero¥ = Al
(X 3).

O F 107} FFA FHlst 5 7245 =
1,007 704, E941 Aol 35170419t ©] 5 hetero/fAli= F1 FAF A4k A
gk o o]t

ik

59l

Abakgith ZARSE 1,35870A % 7kl Ao]
| REOZ AMg

59 AES= B.N g =Y EAMINA =
PLT 19 T043-7073 288 86 373
JRS 14 120-138 211 62 273
BG 6 169-174 80 34 114
DLA 3 198-200 51 0 b1
RAT 2 217-218 23 2 25
ALS 1 245 15 0 15
HRG 4 7034-7038 4 33 74
DB 12 7079-7095 148 74 223

FEST 8 101-111 115 a4 159
HSK 3 148-1561 34 17 b1
2 72 1,007 351 1,358

3. FAAIFY GMSSAHEYDY wAmAE o] &3t /At

=<
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. A A

(1) 22hd=

@ 1712 Apul
b F; #E2 TMV Htolels A ¥
O 1-4 AF-A] AEoistaelA A H‘f} TMV 4373 DNAPHAE o]gsto] TMV A3Hd
of et §48 443 RiH:S o] 2:12:3 FF2 HEZ Yepsith
O FhellA TMV A F8&o] RFoIAY SEE Foljelld A% & o7t glovt HYL
SrjjollA] A& Eelsl= & DNA rlAE o] fato] ATA JMAS A & o go|t}

1

B.N = HAES S| At hAH TMV OtH S&E
4002 F, Special Enza H
4004 Fi Debla Rijk H
4006 F BO42 Bo S
4007 Fi 1475 Clause S
4008 F P394 Clause S
4009 F PO5162 Clause R
4010 F, Angel Clause H
4011 F, Mitico Clause H
4012 F, Derby De H
4015 F, Jirisan Rijk H
4017 Fi Fiero Syngenta H
4018 Fi BO97 Bo H
4019 Fi BO35 Bo =cl H
4020 F, President Enza H
4021 F, Boogie Rijk H
4025 Fy Gandal Enza R
4028 F, Easy Seminis H

17 3:12:3

O TMVEHA §413e] REQ

% 4. Fy FF° TMVHHA 49

& PO 51628} Gandalo]3laL ©]

2 HJ %%-3 WHIRE O F o]
1

£33 oFxlo] 5 TMV Hfolg| A A&l Z1& o] gelias & ¢
O TMVrFA f-4380] H3Ql #F52 Special, Debla, Angel, M1t1co, Derby, Jirisan, Fiero,

BO97, BO35, President, Boogie, Easy s°|%loH o=

AY BES 0l§FS B 5 Yotk

O TMVeEHA §3d3o] S8S yeld BO42, 1475, P394 #52

AL el Ao® Hol wuje

=

=

=3}

=

% Qgie.

@ TMV A4 HAA S

o] &8k ool
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SEFEE O

Tmo =T

FF TMV ol

=

-

e F T 1

N7}

Fio] TMV n}o]giXof o]

QRO EER



oAws| A=z o A HES | d2HH & ;MV ”*ﬂ
4101 ut-577 R 1 2
24102 461 R 1 >
4104 B-R-1 Fs R 3 9 9
4110 B-R-2 Fs R 3 12 4 5
4121 SPC Fs R 5 18 9
4135 SPC T, R 1 2 4
4136 CPR Fs R 8 9 4 1
4144 DBL Fs R 2 10 10
4154 MRG Fs R 5 16 16
2163 9253 Fs R 3 2 2
4166 PLT Fq R+Y 9 30 30
4183 DB F, Y 6 22 11 5
24191 BY—1 Fe Y 2 3 3
4193 FEST Fs Y 11 25 22 1
4208 MSRT Fe Y 5 9 7
4214 JRS Fs Y 9 22 9
4234 HSK Fs Y 7 22 6 4
4249 HSK F4 Y 5 5 5
4262 B-O-1 Fe OR 5 10 10
4268 PRSOT Fs OR 6 12 4 3
4276 BG Fs OR 2 1 1
4289 VLTI Fs OR 16 28 28
4310 BLS F3 R 2 3 1
4312 DLA Fs R 2 6 | |
4314 FRT Fs R 4 8 4
4318 JIN Fs R 1 2 >
4319 ™ Fs R ] 2 1
4320 E R 2 3 >
4323 9181 F» R 1 3 3
4324 SPD R | > >
4325 RAT F. Y 1 2 1
4326 S=0 A, R ] 3 3
4327 GLR F RTY+OR 1 1
4328 ES F, R 1 5 5
4329 GLY F, R 1 2 1
4330 SFRN Y ] 3 | |
4331 GLO F», Y 1 3 3
4332 APLS Fs OR | > >

38 53503311 | 142 344 235 | 28

# 5. FAAEY TMVHAE o] &8 At
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O 38719 YEFAA Fast o 14241 disl TMVrFA A 4388 F43819
TMV #3732l 34471415 ALsATh(EE 5).

O TMVRHE Fddel] ofal Akst 344704 & AZA (R) thetero (H) 0873 (S)©] 235:28:81
AZ debstth F4d%0] hetero®Q! MAES Tl TMV A4S &3l AR A
S A & of ot

@ 2712 Al
) TSWV mpoleiz A4 A
O A 1-4 AFIA qegstwels 713t DNArFAE o]&ske] TSWV vlol#{A AgAS 7
Ae A9 9), TSWVeHA 448 RH:SHo] 202:454:311% 2a)shaich

[AES AE S B o4 | gBRa gaze o0 IDIREE

R H S

210 CPR / ZERAIM R~ R 50 37 15 22 11
211 " R+*R 50 34 11 23 14
212 ” R~ R 50 32 10 22 16
213 " R~ R 50 31 9 22 17
214 OB / ZERAMI Y « R 50 28 15 13 20
215 y Y » R 50 17 7 10 31
216 BG / ZERAMI OR * R 50 24 11 13 24
217 " OR * R 50 23 4 19 25
218 PRSDT / ZERAMI OR * R 50 15 1 14 23
219 ” OR * R 50 14 6 8 34
220 " OR * R 50 26 9 17 22
8315 BALTASAR R 50 20 46 0 0
8316 " R 50 20 11 27 0
8317 " R 50 21 0 33 14
8319 " R 50 20 0 46 0
8320 y R 100 16 16 44 29
8327 FORTUNATO R 50 13 13 25 7
8328 ” R 50 20 0 48 0
8329 ” R 50 4 4 27 14
8330 ” R 50 14 14 21 10
Al 1,050 429 202 454 311

X 9. BARAE o8-8k TSWV HloleiAs A3 AlgAdd
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(2) 3AA=

1712 Al
@ T™MV x1 61—)\‘] 7H ;q] A uL

O 38709 dFFTIM el

O TMV EAmA §H8A

Fof 192715 tisl TMV
TMV AdHAIel 147412 At 3FATHE 4).

A A3 A4 [R) ¢ hetero(H)
150

4 AAES AdAdel

41702 YERST. TMV
TMVAA] dagloy, §d80o] hetero?d MASS
AT R)A AAE A & ofgoltt,

RARA f

Age

=]
74

oA (S)o] 147 ¢

[e]

spol

21 :

A Eo] lor®E T
Ffell i TMVH

o=

sl

=13 % (] S

A o Tz 3 A g A Ejﬂ A RTMVU};'IJ R S
T

Fs B-R-1 & R 15 19 13 3 3
F7 CPR R 6 6 3 1 2
F7 SPC R 7 15 12 0 3
F7 DBL R 2 4 4 0 0
F7 MRG R 5 6 6 0 0
F7 9253 R 3 3 3 0 0
F7 FEST Y 11 15 12 1 2
F7 MSRT Y 6 7 4 0 3
F7 JRS Y 14 21 9 0 12
F7 HSK Y 6 11 2 3 6
F7 PRSDT O 7 7 3 2 2
F7 BG O 4 3 8 0 0
F7 VLTI O 12 21 21 0 0
Fe PLT R 11 33 33 0 0
Fe DB Y 10 20 12 8 0
Fs BTS Y 13 13 2 3 8
FaF3 2t A& - 60 97 - - -
A A 192 306 147 21 41

=5
S
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@ 271# A

@b TSWV wfolel 2~ A4 A1
O A 1-4 AFTA A

AYAAHE 9).

S
o)
=

At

tigtiel A ek DNARHA S o]838to] TSWV wteleix A4S

O TSWV vpolg A AgA Hdda TSWVHEA 48 RH:SEo] 202:454:311%2 ¢
aFSi T,
BAIHS A EZ B M EHEFS | HAFS TSWY O #ee

R H S

210 CPR / ZERAIM R * R 50 37 15 22 11
211 " R * R 50 34 11 23 14
212 " R * R 50 32 10 22 16
213 " R * R 50 31 9 22 17
214 DB / ZERAMI Y * R 50 28 15 13 20
215 " Y R 50 17 7 10 31
216 BG / ZERAM| OR = R 50 24 11 13 24
217 " OR = R 50 23 4 19 25
218 | PRSDT / ZERAMI | OR = R 50 15 1 14 23
219 " OR = R 50 14 6 8 34
220 " OR = R 50 26 9 17 22
8315 BALTASAR R 50 20 46 0 0
8316 " R 50 20 11 27 0
8317 " R 50 21 0 33 14
8319 " R 50 20 0 46 0
8320 " R 50 11 11 23 13
8321 " R 50 5 5 21 16
8327 FORTUNATO R 50 13 13 25 7
8328 " R 50 20 0 48 0
8329 " R 50 4 4 27 14
8330 " R 50 14 14 21 10
1,050 429 202 454 311

X 9. BAEAE o] &8k TSWV nfolejis A4 Ale i
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(3) 43P d =

@ 1712 A

b TMV A& 7 A At
O 1718 Fi#FFelA st $d 20941l
TMV A3l 29170415 A

e

=

bATHE 0).

el TMV AR

O TMV Ex3wA 5484 A3 A& R) : hetero() : o]EA(S)e] 120 : 16 : 3971=
e TMV A JHAlES AdA0]l 1= lers oA TMVAF
ol sl glo] Frjdde] EdQsh, FAFo]l heterod MAES FuelA
TMVAAG S sto] A R MARES A & o ol

X 8k Al x u o 2] &)

AW EEd | % oA | AR | E;" A AR AR
Fo B-R-1 & R 13 13 10 1 4
Fs CPR R 6 6 3 1 2
Fs SPC R 9 18 13 1 4
Fs DBL R 2 2 2 0 0
Fs MRG R 5 6 6 0 0
Fs 9253 R 3 3 3 0 0
Fs FEST Y 12 17 14 1 2
Fs MSRT Y 7 7 4 0 3
Fs JRS Y 14 19 7 0 12
Fs HSK Y 9 13 5 2 6
Fs PRSDT O 6 6 2 2 2
Fs BG O 4 5 5 0 0
Fs VLTI O 14 16 16 0 0
Fs PLT R 14 22 22 0 0
Fs DB Y 12 12 6 6 0
Fs BTS Y 8 8 2 2 4
FoFs At Al E - 71 118 - - -
A A 209 291 120 16 39

¥ 4. TMV EAAE o] &
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@ TSWV, CMV #AubAS o] g5 A4
O oy FEE) AZY FEFS S F F3FUIA TSWVSE CMVEARAS o] g3l
of AGY AAE ALAALHE 5).

O & 321970Ae st TSWVSE CMVel o3l ZAAR A3 /iAE Adsisith
ZAFSE WA = A ¢ hetero : o]Ado] 522 973 :1,724% E¥ UL o] F A3
OJAY heterog= Adkslo] TSWVLF CMVARH] BEO =2 o]gsk oo},

oA 5388

B.N ==9 1} AH 2| AFH A= + | ZANHA

R H s
s451 | CPR/TSWV  F, R Enza / Zeraim 5 300 60 | 219 | 102
8456 : R : 1 5 5 0 0
8457 . R . 3 280 103 | 126 | =1
8480 : R : 1 150 s | 78 24
8461 |DB/TSWV Fs R+Y De / Zeraim 3 30 30 0 0
8464 , R , 1 10 10 o 0
8465 | BG / TSWV F, R+OR Rijk / Zeraim 3 20 20 | 10 g
8468 . R+Y+OR . 4 292 78 | 140 | 74
8172 | PRSDT /TSWV F3 | R Enza / Zeraim 1 5 1 2 2
8473 Y+OR 2 43 s | 18 14
8475 . R+Y+OR . 3 170 47 | &0 43
8478 | CMV / Potwirus R 13 1,800 105 | 300 | 1,305
A 40 3,219 522 | 973 | 1,724

¥ 5. TSWV, CMV ¥ApAE o]4-3t 7| xdut
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@ 2712 Auf
eh TSWVH A& AgAt

O

A 1-3 ARIA HEhelld ARt TSWV BEAnAS o]gste] TSWVHE A AsS
AASIITHGGE 8). Al FFo TSWVH A3 F55 wdlste] 22A1Zl Fy At & 591
MNAE 2AFst] A (R)QL 39971 ALt 167141 TSWVel tiste] hetero(H)
FollaL, 1767A= oA (S)elqith o] F AR /MAl= TSWVARY Eio®m o]

88F31aL, heterod> FoiollM vAl AAs] A HAIE Addeisith

* TSWY ©X g
] ] 03 §A s
B.N zzo ot A 3 Al HE % | BAMA 2 il
R H 5
8182-8198 | CPR/TSWV F, R Enza/Zeraim 17 146 145 ] 1
81993206 | DB/TSWV F,4 R+Y De/ Zeraim ) 44 42 ] 2
82068218 | BG/TSWV Fy R+0OR Rijk / Zeraim 12 340 151 16 173
8219~-8225 | PRSDT/TSWY F, R Enza/ Zeraim 7 Bl 61 ] 0
+ A 4 h91 399 16 176
*CMV + Poty 8854
_ ) 03 fAE
B.N zzo A 3| At AS % | FANA 2 =
R H 5
B226~8239 | CMY / Potwirus R 14 145 145 ]
. | 14 145 145 0 0
*Hl24 A2LH oY
] ) 03 fAg
B.N zzo It A 3 AL AE 3 | FANA S =
R H 5
31658172 SyIus R Hazera 8 §lall] 137 ] h23
8173-8176 Vargas R Hazera 4 195 70 0 125
S177~8181 Zin R Hazera ) 33 237 ] 94
3 17 1,186 444 0 742
Al 40 1,922 a88 16 q18

I 8. BAmAE o] L3 TSWV, CMV AlwA ¥ A3 Axa
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B CMV Y Potyvirus ¥ A AEA
O Al 1-3 AFIAAAA Hastar Sl
ol st A AES Atsielct

© CMV % Potyvirus® #AWAE &&ate] 7714
¥ 8). CMVY A& AlE3 Potyvirus® A AES
AEtiTh 2AVSE 144)1% 145704 5 14570A)7F 25

/\

WSt AlFe] FoelA W AdAES
Potyvirus®gell tigt 234421 ME=E YeR)H o5 Ales CMV % Potyvirus® #1343

E3e wEE SR B

TmoE T

@ Al AFHE A
O Al A5 A AFEY FulE olgste] AauldA Efsta Jd ExuAE o] &-a)
o AAS A4 ST 8)
He A 439, A [R) - Heterod (H)

O %2 40A%F 1,922/0A41e] diste] Al AEy

L oPRA(S)0] 444 1 0 : 742 RElBKITh 1%% A Foe 222 o4 gong 2
A ATY AT xwg FEHA] ol 431U, heteroB ANAEE Frjelx £zt olo]
ve SOARe Ba ATHU AW ke 84 ol &l

(4) 5xd %

O 1-4AF7A Agdstmer 7fgst TSWV, CMV, Potyvirus % Al 541
AT ZATAE ol dsto]l A JHAIE ALsT(ED.
: = st 5557 AIE FAKERl oW ALA v A

O TSWVAEAE F 1117
S kA 834 A = Matagl

‘O =
O CMV$} Potyvirus B+ A4 —g— 7HA 237 A S BAulAE o] L5lo] Ak}
F 7357MAE Ao ol od AFPS B

O Agd A5F4% A4= <6l
MA= 1077HA Ao
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* TSWV A 2 Jll S 41t

_ TA o3 F8d9
B.. N =0 AH =1 A H = A =
=54 2t 2| AL AE =+ N = B m S
TOEZ-F069 | Baltasar Fq R Zeraim 2 10 2
179 Telmo Fq R Enza 1 5 1
8061-8070 | Baltasar Fg R Zeraim 10 50 5 1 4
8100-8117 | CPR,BG, PRSDT/TSWV F, R,Y,OR | Enza/Rijk 18 90 17 1
8127-8143 | CPR, BG, PRSDT/TSWV An | R,Y, OR Enza/ 17 85 3 14
Zeraim
8301-8363 | CPR,BG, PRSDT/TSWV An | R, Y, OR 63 315 58 5
e | 111 555 83 2 26
* CMV + Poty A2td HSHE
_ TA o 8¢
B.N £33 ma | ame (ass | SN "
Al =+ R H S
8118-8126, ChV / Potwvirus R 23 115 23
8364-8377
*MAd 3FHE A S
= A 1] g B T ==
B.N =33 o A8 s s | M T
HA %= | R H S
8087-8099 Syrus, Vargas, Zin R Hazera 13 65 1 1 il
A 147 735 107 | 3 37
Rl FAAE ol &3 WA Al
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‘._—.NO

T

o
;oH

N

1

‘HIL

(1) 3%}

@ 1712+ A

SHAAL SAPAEHFE i w2+

S

O 1~22pdxol= 149 A4S 84

ol

g2 Fy; wrlzg 45709 i 2E5S 20099 99 9Yof 3}

FATHARL 6).

5]

%3} la

A8 Fy a2 (26W ~35W) o AR A45E CPRO|Y DBL¥ H%

O

HATA 7).
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O 8 F, wilx2F@6~649) 9] HUR
AT 8).

43(IRS]  44[HSK] A5[FIR]

1
X
o
™
]ﬂ
i

ARA

T

8. %

AF ajxeek(84~100W) o

O F
A& BT 9).

= X

24
=
-

82(JR3) 83(BG)

P 9. TG By e g el
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ok
ol

o} $lste] Helo]

ol
=

0rS.
O]:E

I

gt FroolM vehs

EEEECIERES

O

FaL, ko]

(OW) o7 A

wl

o]
Re B

71 10.).

I

70%]

1002)

gre]

13 [F. ]

16 [F. )

AL 10, ABA 2

o SEE HERH R 11).

69(7]

67(+F)

68[%)

66[+]

n (k]

70 [F,
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O

FHA aEGANE F1O) Sueke Aot FAAEN walEgelAsl ol

92(¢] 95(3] 96(5] 94(¢) 97(5]

Tt

88(F. ] 99(F. ]

100(F. ]

82 [PRSDT] 83[(BG]

A2, FRAAE wl gl By o SRk
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@ 2714 A
O ARlel AET wilE B3l B F1 8828 AEFH A A9 faleo]
HAete] Y& 2ASAG O 19)

AATY. Fy Ew s9ad Rl A7

O A5 Fr ajxge] 3 2954 ARt (e 10). A szt By el
107913} 11792 wlde], HX-o), HAF7]eM Aolg mado, v S 2
AolE FolA ookt G4 sz Fy vz 1313 141Lt HAZ A Aol
= Halou, vE 549 Aol= Atk FRAA Fr wel R 174, 1770 BE A
919, el AT EAY skl

zzy BN |57 29 |2y | BAZi0l| 2300 | a0l | 2R | SHE0 =
Cupra Cupra R 3 4 2 2 1 1 7.5 1.5
Viper Viper R 3 3 3 L3} 1 7.8 1.5
SPC/CPR 107 R 2 | 3 2 2 1 1 8.4 1.1
DBL/CPR 17 R 3 | 4 3 2 2 2 8.7 1.5
Derby Derby Y 3 3 3 1 1 6.4 1.2
Coletti Coletti Y 3 | 4 3 3 5 1 6.3 1.4
JRS/DB 131 Y 4 | 4 2 2 2 5l 7.9 13
HSK/MGRT 141 Y 4 | 3 2 1 3 2 1.8 15
Boogie Boogie 0 2 3 2 2 2 2 6.6 1.3
Glory Glory 0 3 3 3 2 2 2 6.8 1.5
Boogie/PRSDT 165 0 3 3 2 2 3 3 7.1 1.2
FER/AP12 174 0 2 | 4 1 1 1 2 6.7 1.4
BG/RBT 177 o | 2| 4 3 2 3 2 6.7 1.3
IETES R E 10 F, amjzge] 39y 54
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O 9FF3 F, walxs 107, 117, 213, 224¥W-& 45 201, 20297 H]|53 138 Hgom

9975 BZstAtt (A 20).

O A A Fr wil2ge] AdReks o= AR Ass Blasitt(AI21).

H
o

7l

S 5x99 wujxFor ¢ Fy 106W¥ 1079, ALAE 34 %409 wHjzez 9L Fy
2139, AAlE 7x219 walEFoE 9L Fy 224W9] HYRES BF R SR

HERATH

AR 210 AXA AERE Fy vl Eghe] sl Rek
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O 2897 4553 F

, Z38ro] wd R oks nwat ALl 22). A Ak By %3 131, 141,
229, 235WS AZE 2

03, 204¥3} Hl%:a AARFS ML

AL 22, B A B, mlEEe) HUEA

O Adg A Alszt wilE g F13h o9 HdRgs vlasiaitt(Ak 23). s A
A% 13x17 wWlEE F, 131W, 15x22 wejxd 1419, 45x24 wejxd 2209,
52x60 WHIZF 235W B k3 7189 TRk nelth




(2) 4xPd =

O AA71(2010. 8~2010. 12) ] AdASE wols &3 A2 Fy 12853 d23F 8wd= 49
AT 2ok FHFTHAE A3k el 20119 49 89 st 54 AT
O AA
O =Hges wigt F, 23 thxFF Ferrari ¥ Cupura®t 355 Hlasigitt
(3£ 10, AR 11).
O FLdEAo] tﬂi%%—ﬂr Hlwake] =3k wrlxg 103, 108, 109, 125, 126, 160‘ﬂd

(/\]'7\ 11). Ak wujzshe rla= AJ8S 93] AR

puis

F, JT—HHZIH /Ké‘:.ﬁ;(-]

—

2
=
1~
o
o
s
mE
Olt
_ﬁ
_n

on | mze | o | oo |3A| 2 (wE |35 |50 |30 | aw wa U
TLEEE T T e o | 2o | (@) | | B Cem) | Cemd | oy
101 Ferrari R 3 2 2 2 | 162 |41 091 | 84 | 17 |0.69
02| Cupra | R | 3| 2| 2 |1 |138[63]|108| 777007
103 Mandy R 3 2 3 2 | 181 |62 | 100 | 79 | 84 |00

108 | SPC/JRS R 3 3 2 2 |17 | 65 (097 | 86 | 82 | 0.76

109 | SPC/CPR R 3 3 2 2 | 148 | b1 | 099 | 82 | 7b | 0.62

125 | SPC/CPR R 3 3 2 2 | 156 [ 49 [ 1.03 | 80 | 81 | 0.62

126 | SPC/CPR R 3 2 2 2 | 162 | b6 [ 1.02 | 7.8 | 1.5 | 0.60

160 | JRS/2423R | R 4 2 2 2 | 181 | b8 [ 113 | 93 | 8b | 0.80

161 [JRS/2423R | R 3 2 2 4 1165 | 53 | 1.06| 81 | 1.7 |0.72

164 | BG/CPR R 3 3 2 2 | 159 | b5 [ 1.06 | 78 | 82 |0.72
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FEES UG dyFoR AEelor, txEF Mandyd ¥
1 <= o] 171gC.% Mgl

@ A F, ez e
O =g G FF= S8 A8 Fi wilzds 2Hdstol 47 tiu]EE Derby 3
Collettiv&2t Aot d= A8t 11)
= =
an | mmm || oe | BA| 2 |z a3z |G 20 | an |am | T
' =38 o | EE gl | got | gol | @ | &) | F7 | tom) [ Cem) | T
180 Derby 3 4 2 3 198 | 6.0 | 0.86 | 8.7 8.1 | 0.67
181 Colletti 3 4 3 4 168 | 6.0 | 1.02 | 8.8 8.4 | 0.6b

182 | Hwang Taizhi 3 3 3 2 226 | b8 | 1.09 | 9.3 9.0 | 0.67

189 | JRS/PRSDT

L78)
78]
L78)
(78]

221 | 64 | 1,20 | 83 | 87 | 0.73

190 JRS / SPY 2 2 3 221 | 6.2 | 1.04 | 9.2 89 [ 0.70

191 JRS / MGRT 215 | 6.1 | 1.03 | 9.1 8.1 | 0.70

LT I
[
[
o

195 | JRS/PRSDT 3 2 2 207 | 64 | 1.06 | 96 | 8.2 | 0.85

199 | HSK/PRSDT 3 3 2 2 182 | 6.6 | 1.08 | 83 | 84 | 0.0

201 HSK / JRS 3 3 3 2 172 | b.7 | 1.01 | 8.1 8.0 | 0.79

< | < | < |<|=<|=<|=<|=<|=<]|<

203 PLT /PLT 3 2 152 | b6 | 1.01 | 7.8 T.F | 0.79

2
% 1L 3O Fr s A5 ad
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FoF &8 A7) YH]EEC 2 Hwang TaiZzhig o838t F, mujx3t 10993} As7338
1 sk 189 9] HUAFAI= 221g0 %2 Y ZEF Hwang TaiZhi®

=
>~
-
2
—
&
e
lal

© F2AA Fr wj de3H7
O F39A 355 F9s7] el Fi wellzss st 347 v Boogi 3 Orange
glory #5753 S AQCHEL2, AR 15). F, w2218, 221, 223, 2250 %34
ol pdtgow ALESla, Fy adfxdt 228, 220912 diaksow e gl
- .
BN sxg | S| g BN | 2 |u@ (B3 |40 | BN [ @z | ma | T
' =8 a | =2 o) | 2o | 2ol | (@ | AL | B2 | em) | (em) | (T
206 Boogie 3 2 2 4 184 | 6.6 | 1.06 | 8.2 8.0 | 0.68
207 Orange glory 3 3 2 1 212 | 6.4 | 0.84 | 9.8 8.8 [ 0.79
218 | BG/RBT 4| 3 | 2| 2 |152]56 09|89 | 76065
221 | BG/API2 3|2 | 2 |3 [1m|59]|102]88 | 78]067
223 | Boogie / PRSDT 3 2 2 4 164 | 65 | 1.06 | 7.9 8.0 | 0.68
225 | Boogie / PRSDT 3 3 2 1 18 | 6.4 | 0.94 | 9.2 8.2 | 0.79
228 | VLTI/Boogie 3|3 | 2 |2 |2|72|135 |91 |88 |07
229 | VLTI/PRSDT 3| 2| 3 |2 |2%0|65]|110]87 |89 |07
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O =Uygo=z wujst F 23S %S Ferrari ¥ Cupura®t A5 B watth(E]D). FUAEA
S 604, 607, 611, 624, 633, 634, 650, 652, 653, 654,

5t
6551 Adtetalon olF 7P st wulxd o R ke 65568 ad FEe S 711 9

=3 | Zx i E=
(== | (e ool L2 B dol | 2o |23 | W2 | LT | g
A Z10] | Flo] | glo] | M | (g) tem | e (cm) | (cm) ey | T
601 | Ferran R 3 4 2 3 2 2 251 6.2 1.52 | 10.8 | 9.1 0.73 4
602 | Cupra R 3 3 2 2 2 2 185 6.8 1.39 | 83 8.1 0.67 4
603 | Mandy R 3 3 2 2 2 1 249 6.5 1.42 | 10.0 | 9.7 0.74 3
M461
604 % CPR R 3 3 2 3 3 1 247 h8 1.32 | 9.1 9.1 0.68 4
METT
607 < CPR R 3 3 2 2 3 1 211 1.0 1.41 9.4 9.4 0.89 4
SPC
611 R 3 3 3 2 2 1 225 6.6 1.41 9.4 8.8 0.74 4
% QY
624 Red R 3 3 2 3 2 1 164 6.3 1.11 9.1 8.0 0.7 4
o |, 1|80 |o
st | =y |5 | e | oo |BH | B |uE |30 |25 | ZN | 3 | am wa | A5 | as
g =3 Al 25 _i 1 1 _:UI = = T
Al Zlo| (o] | glof | M (g) (em) | (e {cm) | {cm) g ||
628 SPE R 3 3 3 3 2 1 233 6.4 1.56 8.9 9.6 0.67 4
e 4| 9| a6 |0
633 DAL R 3 3 4 2 5 1 230 6.8 1.67 8.9 9.2 0.67 4
oL 8 | 1. 9l a2 |0
650 A R 3 3 2 3 3 1 192 6.9 1.31 9.0 8.9 0.72 4
.. 9|1 0|89 |o
652 B R 3 4 2 2 2 2 194 b 1.45 9.2 8.2 0.79 4
. 5|1 2|82 |o
653 B R 3 3 2 2 2 1 200 1.0 1.42 f.9 8.6 0.71 4
e o 9|86 |0
654 b R 3 3 2 3 2 1 222 6.2 1.59 8.1 9.7 0.72 4
#»2423R * * 4 i *
655 A R 3 3 2 3 2 2 201 6.7 1.45 9.2 8.6 0.75 4
S 7 2|86 |0
1.
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O 3apd=e] &A% “Red Star” , “Yellow Star” , “Orange Star” 37 #%5& A
s 1170 A elA 57 AFA e sdvhGE ).

O A3dA3 ZAapdolnt LA oA HEst= F5o &) glth= F7HE wgit)
O o7 INEFFTS THF (L& F28) o2 SAHNE Ao ® thass AFsh] witdl
FRA o] AgAg oz Aetel Ao AT H T
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@ A7 Fluwzg 4534
O =g 9 T &=

A
Coletti, Derby, Hwang Tai Zhi %%3} B w3 tH(E2).

ofo
ol
=

= =3 o5
zot | mmw |5 | me | oo |39 | 2 |98 |20 | as | 25 | 35 | #w | =3 | T | as
AL o] | o] | 2lo] = (g) e ey (cm) [ {cm) Cem) =+
656 Coleth Al 3 3 4 2 5 1 230 6.1 1.65 8.1 9.4 0.70
657 Derby b A 2 2 3 3 3 200 6.0 1.35 i.9 9.2 0.76
Hwang
6538 TaiZhi Y 3 3 3 2 3 1 292 55 1.49 9.8 9.6 0.81
664 JRS X 3 3 2 2 3 1 204 6.2 1.39 8.3 8.7 0.82
x MSRT . . . . "
665 I A 3 3 2 2 15} 1 216 71 1.19 8.8 8.6 0. 74
x MSRT : s 2 % =
JRS
668 « DB ¥ 3 3 2 2 4 1 221 6.7 1.29 8.9 8.9 0.73
669 JRS Y 3 3 2 2 4 1 261 6.5 1.41 8.4 9.1 Q.72
® SPY - : ) - -
St et = = | = = =X | =
o | sme (T | me e (2| A HE S S pi0) | 2o (EE AT
= I o o o | g (cm) (cm) cm cm (cm)
e IR v 3 3 2 2 4 1 | 242 | 76 | 1.33] 95 | 93 | o7
x MSRT . ) . . "
e Ko v 3 3 2 o 5 1 | 240 | 7.2 | 1.48 | 96 | 96 | 0.75
x MSRT . ) . ) "
g1a | R v 3 3 2 o 3 o | 253 | 7.2 | 142 | 90 | 96 | 0.71
® MGRT s * : - 5
673 | IBS v 3 3 2 3 3 1 | 238 | 65 | 1.47 | 86 | 88 | 0.73
e . . i . i
Sl 0> v 3 a 2 3 3 o | 239 | 7.8 | 149 | 94 | 89 | 071
¥ 9394Y i * b d =
JRS
Bl v 3 3 3 2 3 2 | 233 | 656 | 1.57 | 9.0 | 9.2 | 0.74
cr | = | e (oo = | = = = s AL ] e |
it = = Al = = Zlo Zlg Zlo AR = =
A Zlo] | Zlo] | Zlo] & (q) (o) | Cemy (cm) | {cm) (emd
676 Yg,'['grw v 3 3 2 2 4 1 267 | 6.4 | 1.31 | 8.8 | 107 | 0.82
690 :SI;*_(Y_I v 3 3 2 2 3 1 | 257 | 62 | 1.24 | 90 | 93 | 0.7
go2 | HSK v 3 3 2 2 2 1 | 207 | 65 | 1.09 | 82 | 89 | 0.74
o . : ; . :
699 E%*é v 3 3 2 2 2 1 | 248 | 57 | 131 | 84 | 89 | 076
700 | DB v 3 3 2 3 3 o | 2084 | 5.9 | 1.06| 91 | 91| 075
® 93907 L . = 4 S
Safrano
v | Pty v 3 3 3 2 3 1 | 243 | 58 | 121 | 83 | 97 | 0.78
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O Flmujzsg 1902 “d2e-Aef 22 55319t 559 52 YEEF Derby

9} Colletie] W] whgo] o ¥ 34 @ 3ol o Avh

Q@ FHAA g7t S5 WA AEY )
O Fi wilzst & o8 Fdo] st A4 F, 2% 190=
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ARAL, AAA 9287 52EF “Red Smart” 9 “Red Sun”

A F2Ze]7F 5= ( “Yellow Smart” )
ZA7 Fluwzss vza$2 vaske]
o] “ Yellow Smart” & WH3alo] EX5E 3}

RECINI

THTFEGORE o] eIt (AFx2).

Aolq Fdo] Sa IAZTE Al
“Yellow Smart” &=
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T8 gz g7t 55 ( “Orange Smart” )

O F347 Flumzgzs ddzd Fdo] 58 17 =TS Adste] #5655 st
Y= Hlud FHOTE FHFEE0F o] Fo| “Orange Smart” & HE3F3th
(AF43).

AFR13, F3FAA 93287 EF52 “Orange Smart”

/S

O AWz S23 AMA Z="Red Star”, FMA Z="Yellow Star’, FIFMA ==
“Orange Star” %9 A%
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A1-24d T TATFEE EQANE d2g9 FF A

U AFASE, FEAA 94 2 2 228 2E =% 24 (2007-2008)

A1z 3 Azager F He AA gFepgion Zb AYHE Q4 D AsA
WA Beste] AAsTt,
74]156_/\ )l ul Jz_@-x]—/\é% -CH_H

A3k A12-d 2 Bl= Khonkaen*| <19 (F)3s}
18t 2007 9€ 119 FE8k9 1L T

F4 5F~505F, AAAY 165cm x 40cmOeZ F 1,500m29 @Ae] 2007d 10€
159 AAstk 20079 1292 159%¢ 2007»# 12€ 204del AA wujst3l o

14 oA 2008%3 2915474 Aakd A e 88 AA ).

3 st Al1232 Hl= ChiangMai 19 (F)3tEHE AuiEge] 974%
FAsF] 2008 2€ 25%1 g£sl9 1 A A 30cm x 30cml®E ZF 205 A
2008 4€ 209+E 2008 49¥ 3097kA ¢ 1099l A ddHAEE A

O:

ChlangMal 19 (5°) 38t
FFA L T 57~50
skt 2008»# 649 15¢ %ﬂ—Ei
oA 2008 9¢¥ 8A7kA %

A 9 FedAds A8 Ay A24ES =
TH AP xAe F534A1%S FAIste]l 2008 3¢ 159
ZF, A2AY 165cm x 40cmlZ 20089 5€ 19 F 2
2008 64¢ 20l AA wHieiom 2008 94¥ 5
e A Y] s AAET

AAASE 93t A273 & el Khonkaen*] €19 (F)3EE AdiEZo] 2008
d 8$J 259 9Eada A2 A8 30cm x 30cmlE ZF 2055 A28kl 2008 10

10955 2008 10€ 15U7HA] oF 5 dA AdHF S A

_4

o}, ARAZE] AhRA 2 test cross 32 EA FAH(2008-2009)

A E A 9 otest cross S Y&l EBl= Khonkaen?l Q129 ()
stUEHE AP xF e T 3264&= #AIste] 2008 9€ 249 #}Feka F 3000m2
o] HA 2008 10€¥€ 15¢9A 2008 10€ 20¥e AA A3}t 2008 11
Hol wrjstglen 20099 1958 297HA] ZAbsto] AERA 2 =2FALE FAE
Tt

test cross X3 EA FAE 98] HI= KhonkaenX] €19 (F)shIEH A E x40
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A% Al 2@ x3 ZAS Qe vl KhonkaenA] Q29 (F)ehvEH A EZ G
%= B46A1ES ZAEtY] 20099 9€ 79 wEslg I 20099 10€ 129 AA AT
|

Ax zAbste] 2010 249 Add JHA 2 29448 FA

AA ofn] AlFS A&l ik HOCEE TN BRSO 8%F W dib|FoE &l
(Rk] o A ob S (BEFe]A] - =@ S FAIEe] 20099 7€ 159 dEEksla
2009 84 30Y 2567 2RbEo® A om 2010 349 11Y FHFZAFSHATH
A1 AF-ZA A Ay 882 4 Cupra(&A) Derby (=) Orange Glory & 8
FES UulFo g FAEke] 20109 29 17Y AF3d 1 Ad Y 7Y el
9l 149 2010 3€ 174 AR o 2010d 7€ 129 HFFAFsESI T
As Aets 98 kg (FshuEn A7l B A7) AR AsS E3e
3464155 A8t 20109 3€ 59 FFekla 20109 4€ 25¢
2010 8¢ 20¥ HF A

ox M
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2
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b, HFm/31 A A8 S5 @A F3A AE 2 Al ZA4H(2010-2011)

o

< 98l = Khonkaen?| 18] (F)stHEE AIZxFe] F
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HOMBARN T IEE N Rt
FEEARfol 45%3 42 tiv]E$o 2 =5l Cupra, MEAFL (o] AA), #kHk, Derby, '
] FA), Boogie(2#A]) 9] 7#HFS FAISe] 20109 7€ 1569 FFsGla
2010 8€ 30Y 25 3HkEo® AFAAEPow 2011 3€ 119 XA
Aug F1 T2 AAHe 98] B=F ChiangMai 9129 & AFEo| F 4041% 20%
e TSt 20119 4€ 209 FFeal Aed BA 5057 Y FA 155 o e®
2011 7€ 119 A2k 20119 102 H5 AakskA,

oldd] A& A% AAS 9 B Khonkaenrl Q19 (F)stuEn A& x4 o
T 10641'5S FAl8te] 20114 49 5¢ IFsilal 2011d 58 159 A skglom
2011 9€e 54 A 9 A A 72 AAEHI T
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SAAS Y8 et (FFUFE AFsAEe] F 2004% 2 79
= FAlste] 2010 2€ 54 IFSkar 20109 59 119 A2
=

(e} s
AS g8l T @A Fl1 APS A8 sy Xl B8 mikutt 3023 2 iy
F o7 &, Cupra, MELAF1 (o)A A #AMk, Derby, 5 (o)A 34) Boogie

(edlx)) e 7EFS FAEe] 20119 7€ 109 £3589 2011d 8€¥ 252 255 3
3¢ 139 HF AT

b AAFALR, SR04 Q4 24 L B2e @) 2F 24 (2007-2008)
(). AAFA S0 2 AT

it

b 7€ B A

oft
x

om FARE w7t AFsel oA
I A Al Slel 271 2AEE 7t
71 A AQe AT o) AR Tt 2

A1AE, A2AF oz o] AES AAsS]
oA oA dRT 254 L}E}‘ﬂoﬂ Jetet M-S
sQsttty Az Hdv A4 & % 2
Ao 7 Iyt

As e 94, iﬁé _%/‘ﬂ, 23, WA, WA, =71, #a27], 3, 3Y 55
7o x Adkstgiom QiAo wet MSAH, MFA, #Ae] wel A7 (Red), A
(Yellow), T34 (Orange) 8o we} Long Blockyd, Medium Blocky &, Short
Blocky®, 2%l we} AZA, A, dS5AZ AA 471 JlFe®E EFsilt
(Tablel ,Fig.1).

19 V1o r AF A & Ay /el wek MSAH - MFAI= 26 1009 H&=,
Aol weEl Red : Yellow : Orange+ 116 : 88 : 499 v|& =% & ug} Long
Blocky® : Medium Blocky3 : Short Blocl<y“5qo 77 1127 499 vH|EE 23
upeh AZA  FHA G EAE 62 859 HlER A7 BERHSNIL T 1267
oA 26370AE ekt

71E HAr 74]E ZollA] SB(Short Blocky) &9 Algo] 53 Aoz Ao, &
SBAIEE FAe Bt vlFes Folof & A0E AlREHY =Y AAEEE vlwA o
ol F3l ’BLEHJ Ago] StRE Zo7 ek
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Tablel. The key traits of selected lines

Segriia;tion Fertility Fruit color Fruit type Plant type
SPC MS Red Medium Blocky Elongation
CPR MF Red Long Blocky Elongation
DBL MS Red Medium Blocky Short term
MRG MS Red Medium Blocky Short term
FEST MS Yellow Medium Blocky Medium
MSRT MF Yellow Short Blocky Medium
RZ208 MS Yellow Medium Blocky Short term
PRSDT MF Orange Long Blocky Medium
BG MS Orange Long Blocky Elongation
VLTI MF Orange Short Blocky Elongation
HSK MS Yellow Medium Blocky Elongation
9253 MF Red Long Blocky Short term
DRP1086 MS Red Medium Blocky Medium
8493R MF Red Long Blocky Medium
2423R MF Red Short Blocky Short term
9338Y MF Yellow Short Blocky Medium
9394Y MF Yellow Short Blocky Short term
DRP4976 MS Yellow Medium Blocky Short term
RPD Y MS Yellow Medium Blocky Short term
FIR MS Yellow Medium Blocky Elongation
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Field Selection(1) Field Selection(2)

Fig.1. Various fruits of segregation lines

DBL lines: MS, Red, MB, MRG lines : MS, Red, MB,
Short term type Short term type
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FEST lines: MS, Yellow, LB, MSRT lines : MF, Yellow, SB,
Medium type Medium type

Fig.l. Various fruits of segregation lines (continued)

RZ208 lines: MS, Yellow, MB, PRSDT lines : MF, Orange, LB,
Short term type Medium type

BG lines : MS, Orange, LB, VLTI lines : MF, Orange, SB,
Elongation type Elongation type
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HSK lines: MS, Yellow, MB, 9253 lines : MF, Red, LB,
Elongation type Short term type

Fig.l. Various fruits of segregation lines (continued)
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Table2. Selected line list

BN Source Pedigree No.of Selected Plants
9301 SPC 72401-91-2t 1
9302 SPC 72401-92-5t 1
9304 SPC 72401-84-9t 1
9305 SPC 72401-93-2t 6
9307 SPC 72401-81-6t 4
9308 SPC 72401-83-7t 2
9309 CPR 72402-91-6t 2
9311 CPR 72402-81-6t 2
9313 CPR 72402-93-10t 2
9315 CPR 72402-82-1t 2
9316 CPR 72402-83-5t 2
9318 DBL 72403-81-10t 2
9320 DBL 72403-83-2t 4
9321 DBL 72403-92-3t 4
9322 DBL 72403-84-10t 2
9324 MRG 72404-92-5t 4
9326 MRG 72404-82-Tt 5
9327 MRG 72404-94-13t 1
9328 MRG 72404-81-7t 4
9332 FEST 72405-81-3t 4
9333 FEST 72405-82-5t 4
9334 FEST 72405-84-2t 4
9336 FEST 72405-94-3t 2
9339 MSRT 72406-81-7t 1
9340 MSRT 72406-82-9t 2
9341 MSRT 72406-84-5t 2
9342 MSRT 72406-92-11t 2
9343 MSRT 72406-93-8t 1
9344 MSRT 72406-83-4t 2
9345 RZ208(A] 2] 4FH) 72407-82-Tt 2
9346 RZ208(A] 2] 4H) 72407-83-2t 5
9347 RZ208(A] 2] 2F) 72407-84-15t 2
9348 RZ208(A] 2] 2H) 72407-91-4t 5
9349 RZ208(A] 2] 2F) 72407-92-3t 2
9350 RZ208(A] 2] 2F) 72407-93-12t 1
9352 PRSDT 72408-91-11t 2
9353 PRSDT 72408-92-13t 2
9355 PRSDT 72408-93-6t 1
9356 PRSDT 72408-82-8t 2
9358 PRSDT 72408-84-16t 1
9360 BG 72409-91-5t 1
9363 BG 72409-84-1t 4
9364 BG 72409-92-6t 3
9365 BG 72409-93-10t 4
9366 BG 72409-82-18t 1
9367 VLTI 72410-91-9t 1
9368 VLTI 72410-92-7t 1
9369 HSK 72411-91-1t 4
9370 HSK 72411-92-17t 1
9371 HSK 72411-93-6t 1
9373 9253 72414-91-Tt 1
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Table2. Selected line list (continued)

BN Source Pedigree No.of Selected Plants
9375 DRP1086R 72421-84-6t 1
9376 DRP1086R 72421-81-5t 3
9377 DRP1086R 72421-82-Tt 1
9378 8493R 72422-82-5t 1
9379 8493R 72422-81-Tt 1
9380 2423R 72423-82-9t 1
9381 2423R 72423-84-4t 1
9383 2423R 72423-83-1t 1
9384 9338Y 72424-81-2t 1
9385 9338Y 72424-82-3t 1
9386 9338Y 72424-83-6t 1
9387 9394Y 72425-81-8t 1
9388 9394Y 72425-82-9t 1
9389 DRP4976Y 72426-82-3Bt 1
9390 DRP4976Y 72426-81-3Bt 1
9391 DRP4976Y 72426-83-5t 1
9392 RPD(Y) 72427-83-1t 5
9393 RPD(Y) 72427-84-8t 4
9394 RPD(Y) 72427-81-6t 4
9396 FIR(Y) 72428-83-12t 1
9397 FIR(Y) 72428-84-1t 4
9399 FIR(Y) 72428-82-5t 1
9400 RBT(O) 72429-82-18t 1
9401 RBT(O) 72429-83-5t 5
9402 RBT(O) 72429-81-19t 1
9403 RBT(O) 72429-84-20t 1
9405 HR(SS) 72430-82-2t 4
9406 HR(SS) 72430-81-7t 1
9407 BR291 72432-81-Tt 1
9408 BR291 72432-82-1t 4
9411 BR291 72432-85-1t 2
9412 BR293 72433-81-4t 1
9413 BR293 72433-82-Tt 1
9414 BR293 72433-83-Tt 1
9419 BR293 72433-88-3t 1
9421 BR775 72434-81-10t 1
9422 BR775 72434-82-5t 1
9425 BR952 72435-81-4t 3
9430 BR975 72436-81-4t 1
9431 BR975 72436-82-5t 1
9432 BR975 72436-83-4t 2
9434 BR975 72436-85-4t 1
9435 AR 72437-81-10t 1
9436 BY003 72438-81-8t 1
9437 BY003 72438-82-8t 1
9439 BO008 72439-82-4t 1
9440 BO008 72439-83-10t 1
9445 BO105 72441-81-8t 1
9446 BO105 72441-83-7t 1
9447 BO105 72441-82-Tt 1
9449 BO939 72442-82-8t 1
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Table2. Selected line list (continued)

BN Source Pedigree No.of Selected Plants
9451 SBO036 72443-81-6t 1
9452 SBO221 72444-81-8t 1
9453 SB0O223 72445-81-6t 1
9454 SBO223 72445-82-9t 1
9455 5AVS6 79455-1t 1
9456 5AVS7 79456-1t 1
9457 5AVS8 79457-1t 1
9458 5AVS9 79458-1t 1
9459 6AVS2 79459-1t 1
9460 6AVS3 79460-1t 1
9461 6AVS4 79461-1t 1
9462 6AVSH 79462-1t 1
9463 6AVHI1 79463-1t 1
9464 TAVS1 79464-1t 2
9465 TAVS2 79465-1t 1
9466 TAVS3 79466-1t 2
9467 TAVS4 79467-1t 1
9468 TAVSH 79468-1t 2
9469 Aji Dulce 79469-1t 1
9470 Carolina Wonder 79470-1t 1
9471 Choco Pepper 79471-0t 1
9472 Dempsey 79472-1t 1
9473 ECW 79473-1t 1
9474 Early Red Sweet Pepper 79474-1t 1
9475 Golden Cali Wonder High Mowing 79475-1t 1
9476 Jupiter 79476-1t 1
9477 Sweet Pepper R T9477-1t 1
9478 Sweet Pepper Y 79478-1t 2
9479 Sweet Pepper O 79479-1t 1
9480 Yolo Y 79480-1t 1
9481 Gandal 79481-1t 1
9482 Hybrid Pepper Green to Red Bell O F; 79482-1t 1
9483 Jairan 79483-2t 2
9484 Telmo 794841t 2
9519 SVR 115 79519-0t 1
9520 SVR 970 79520-0t 1
9521 SVY 005 79521-0t 1
9522 SVO 036 79522-0t 1
9523 Baltasar 79523-0t 1
9524 Dalias 79524-0t 1
9525 Fortunato 79525-0t 1
9526 Luciana 79526-0t 1
9527 Rialto 79527-0t 1
9528 Gandal 79528-0t 1
9529 Jairan 79529-0t 1
9530 Telmo 79530-0t 1
9531 ECW X SPA1002 79531-0t 1
9532 CPR X ZHC100% 79532-0t 1
9533 Dunp8cy X SPA 79533-0t 1
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LA AT 22HE =09 14709 A5S ¥ dS AR Ay st &
Aol A2AE AFE 7FsE Aow Ay 3AES AWt (Table3, Fig. 2).

Table3. Traits of selected lines to be introduced from NIHHS

. Plant Fruit Fruit Fruit
Pedigree . Remark
type type size color
TAVS1 elongation Blocky Extra large Red extra large fruit
hort short blocky and shot
shor
TAVS3 . Short Blocky Midium Orange stem type, good fruit
stem
shape
. good fruit vigor and
TAVS5 elongation Long Blocky Large Red

setting

TAVS] : Extra lagre fruit, Blocky 7TAV3 : Medium, Short Blocky

TAVSS : Large fruit, Long Blocky

Fig.2. Selected lines to be introduced from NIHHS
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Tabled. Traits of selected lines to be introduced from SNU

. Plant Fruit Fruit Fruit
Pedigree . Remark
type type size color
. large fruit, short blocky
Sweet Pepper elongation Short Blocky large Yellow .
and elongation type
. . good fruit shape and inner
Jairan elongation Blocky large Red
part
Telmo elongation Blocky medium Red good fruit setting

Sweet pepper Jairan

Telmo

Fig.3. Selected lines to be introduced from SNU

- 284 -



49 94 AFL 9% HES T A7)

=~

T 97TAIES] YAE 5 A el FAs L Al 1
= AJFel #AE, AFAE HA<Q KhonKaenolA ]2l ChiangMai
(@)

oo
T

of\
o
0,

‘o 71%6}911 ZAME dAdEE e A& EEHE, MSMsﬁl

oft (g &
flo
y
=
>
N
=
=
0
8
[0)]
X
o
Mo
-
L
_O‘L
&
o
1>
ol
32
T:L
—
[eb)
o
o
81

Fig4.. Fertility test in Thailand
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Tableb. Fertility check of selected lines

Source Pedigree Cross No. %\gls) %F) Urz;lle):ar Cann(zIt)I)Check
SPC 72401-93-2t 9305-2t 4 5
SPC 72401-93-7t 93057t 3
SPC 72401-93-9t 9305-9t 10
SPC 72401-93-10t 9305-10t
SPC 72401-93-12t 9305-12t
SPC 72401-93-14t 9305-14t 4
SPC 72401-81-6t 9307-6t 15
SPC 72401-81-14t 9307-14t 1 8
SPC 72401-81-18t 9307-18t 14
SPC 72401-81-20t 9307-20t 18
DBL 72403-83-2t 9320-2t 12
DBL 72403-83-6t 9320-6t 4
DBL 72403-83-7t 9320-7t 2 1
DBL 72403-83-11t 9320-11t 2
DBL 72403-92-3t 9321-3t 12
DBL 72403-92-5t 9321-5t 7
DBL 72403-92-8t 9321-8t 5 10
DBL 72403-92-19t 9321-19t 2 10
MRG 72404-92-5t 9324-5t 1 18
MRG 72404-92-7Tt 9324-Tt 16
MRG 72404-92-9t 9324-9t 3 16
MRG 72404-92-13t 9324-13t 19
MRG 72404-82-Tt 9326-Tt 17
MRG 72404-82-9t 9326-9t 20
MRG 72404-82-11t 9326-11t 18
MRG 72404-82-12t 9326-12t 19 1
MRG 72404-82-19t 9326-19t 15
MRG 72404-81-7t 9328-Tt 5 15
MRG 72404-81-8t 9328-8t 1 19
MRG 72404-81-14¢t 9328-14t 4 15
MRG 72404-81-15t 9328-15t 8 11

FEST 72405-81-3t 9332-3t 17
FEST 72405-81-4t 9332-4t 5 14
FEST 72405-81-6t 9332-6t 4 14
FEST 72405-81-15t 9332-15t 17
FEST 72405-82-5t 9333-5t 4 6
FEST 72405-82-8t 9333-8t 19
FEST 72405-82-15t 9333-15t 13
FEST 72405-82-16t 9333-16t 4 9
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Tableb. Fertility check of selected lines (continued)

Source Pedigree Cross No. %\gls) %F) Urz;lle):ar Cann(zIt)I)Check
FEST 72405-84-2t 9334-2t 18
FEST 72405-84-3t 9334-3t 2 11
FEST 72405-84-9t 9334-9t 3 13
FEST 72405-84-13t 9334-13t 2 15

JRS 72407-83-2t 9346-2t 14
JRS 72407-83-3t 9346-3t 2 1
JRS 72407-83-10t 9346-10t 7
JRS 72407-83-11t 9346-11t 1 14
JRS 72407-83-16t 9346-16t 1 14
JRS 72407-91-4t 9348-4t 5 10
JRS 72407-91-9t 9348-9t 1 9
JRS 72407-91-12t 9348-12t 2 12
JRS 72407-91-16t 9348-16t 13
JRS 72407-91-18t 9348-18t 12
BG 72409-84-1t 9363-1t 4
BG 72409-84-9t 9363-9t 2 10
BG 72409-84-18t 9363-18t 15
BG 72409-84-19t 9363-19t 1 4
BG 72409-93-10t 9365-10t 18
BG 72409-93-13t 9365-13t 14
BG 72409-93-14t 9365-14t 4
BG 72409-93-18t 9365-18t
HSK 72411-91-1t 9369-1t 3
HSK 72411-91-5t 9369-5t 18
HSK 72411-91-6t 9369-6t 4 13
HSK 72411-91-16t 9369-16t 1 8
DRP1086R 72421-81-5t 9376-5t 19
DRP1086R 72421-81-9t 9376-9t 14
DRP1086R 72421-81-10t 9376-10t 1 13

RPD(Y) 72427-83-1t 9392-1t

RPD(Y) 72427-83-Tt 9392-7t 1

RPD(Y) 72427-83-8t 9392-8t 3 14

RPD(Y) 72427-83-9t 9392-9t 17

RPD(Y) 72427-83-11t 9392-11t

RPD(Y) 72427-84-4t 9393-4t 4

RPD(Y) 72427-84-14t 9393-14t 4 10

RPD(Y) 72427-84-18t 9393-18t 6 11

RPD(Y) 72427-84-19t 9393-19t 1 14

RPD(Y) 72427-81-6t 9394-6t 20
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Tableb. Fertility check of selected lines (continued)

Source Pedigree Cross No. %\gls) %F) Urz;lle):ar Cann(zIt)I)Check
RPD(Y) 72427-81-18t 9394-18t 4 6
RPD(Y) 72427-81-19t 9394-19t 5 8
RPD(Y) 72427-81-20t 9394-20t 1 9
FIR(Y) 72428-84-1t 9397-1t 12
FIR(Y) 72428-84-2t 9397-2t 4 16
FIR(Y) 72428-84-6t 9397-6t 2 16
FIR(Y) 72428-84-11t 9397-11t 5 10
RBT(O) 72429-83-5t 9401-5t 14
RBT(O) 72429-83-9t 9401-9t 16
RBT(O) 72429-83-12t 9401-12t 18
RBT(O) 72429-83-16t 9401-16t 16
RBT(O) 72429-83-18¢t 9401-18t 10
"y ¥R 72430-82-2t 9405-2t 6 16
muER 72430-82-3t 9405-3t 4 15
myER 72430-82-Tt 94057t 7 11
" Y =R 72430-82-9t 9405-9t 5 18
BR952 72435-81-4t 9425-4t 2
BR952 72435-81-8t 9425-8t 11
BR952 72435-81-9t 9425-9t 14
(3) w84 wuzste 24
b A1 AP Reg mmzge 24

A2 =AdE TSWV AFA A= &= 640o]9 ZRjite] Baltasar, Dalias, Fortunatogt EZ

it 2] Gandal,

v o]

S AlLAF- A 9

6‘]— Oﬂ =

A@ o o]gahe] 8
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Table6. Combination list for segregation to select TSWV resistant lines

BN Source Generation Cross No.
Combination for SPC X TSWV & F 9501-5B/9528-0t
Combination for CPR X TSWV & F 9502-5B/9523 -0t
Cogelgirggggggfor DB X TSWV # F, 9504-5B/9523-0t
Combination for JRS X TSWV & F 9507-5B/9528-0t
Combination for HSK X TSWV & F 9508-5B/9528-0t
Cogelgirrelgg%rrllgfor FIR X TSWV & F. 9509-5B/9528-0t
Combination for PRSDT X TSWV % F 9510-5B/9523-0t
Combination for BG X TSWV & F 9511-5B/9523-0t

b A2 43 2g mhEge) 44

H e

=

MS vFA e fst JAas AAgstslon o] Alms Al 3 AlFAA e o]dste] AFEEH S
t}(Table?).

Table7. Combination list for MS marker development

¥ ) msl ms3 msk
ms1 X O O
ms3 O x O
msk O ®) x

> oo

A o9l ol
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Fig.5. Line selection in Thailand

Selection orange type Fruit setting

Picking seeds

Fig.5. Line selection in Thailand (continued)
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Fruit color
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Fig6. Line classification by fruit color
b BEd B

W3 o3 (S;Short), 9k7F S8 (SB:Short Blocky), '3 (B:Blocky), <+ 7l
(LB:Long Blocky), 718 (L:Long), °}5 718 (E:Elongated) & 6| EF3F3dch. AA] A

e AE HEE VIR AR oAl Blocky £%& flete] ¢Xe] x9S LB
X B, SBXL,SXE7 Hojof & Zlog A=Y Ao Ad 7iAe £35 B vy &
[e) 4 =]

Y

2 &og #H7] o] Qth. FF A% U A AgAoE LB U B = Awsi=d F
Halofp dF oz AZAEM SAFS ol vldl EAES 7 UF d dx a#Elofk

o7 Atg ¥ dvk(Fig.7, Fig.8).
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Short(S) Short Blocky(SB)

Blocky(B) Long Blocky(LB)

Long(L) Elongated(E)

Fig.7. Line classification by fruit shape
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Fruit shape
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Fig.8. Line classification by fruit shape
(S:Short, SB:Short Blocky, B:Blocky, LB:Long Blocky, L:Long,
E: Elongated)

(th F=a718 &5+
T 463 AWNAE AAVER Erskd AA ATl Tt ot ApA sk vlEol
Ui ol &5 Ao Sa99 v Adke] FHejof & o g AR ¥ (Fig.9).

Fruit size
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Fig.9.Line classification by fruit size
(S:Small, MS:Medium and small, M:Medium, ML:Medium and

large, L:Large)
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Fig.11. Line classification by plant type

Fig.10. Plant type of paprika
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Fig.12. Line classification by leaf size
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Table8. Selected line list
SN Source Pedigree Cross No.

89-0001 SPC(LO/L3, LO/L4 ms) 72401-91-2t-1-3¢ 4501-3
89-0002 SPC(LO/L3, LO/L4 ms) 72401-92-5t-1-5t 4502-5
89-0003 SPC(LO/L3, LO/L4 ms) 72401-84-9t-1-8t 4503-8
89-0004 SPC(LO/L3, LO/L4 ms) 72401-93-2t-4-16t 4507-16
89-0005 SPC(LO/L3, LO/L4 ms) 72401-93-14t-1-2(1)t 4508-2/4508-1
89-0006 SPC(LO/L3, LO/L4 ms) 72401-93-14t-1-4(G)t 4508-4/4508-5
89-0007 SPC(LO/L3, LO/L4 ms) 72401-93-14t-1-8(9)t 4508-8/4508-9
89-0008 SPC(LO/L3, LO/L4 ms) 72401-93-14t-1-10t 4508-10
89-0009 SPC(LO/L3, LO/L4 ms) 72401-93-14t-1-15¢ 4508-15
89-0010 SPC(LO/L3, LO/L4 ms) 72401-93-14t-1-16t 4508-16
89-0011 SPC(LO/L3, LO/L4 ms) 72401-93-14t-1-17t 4508-17
89-0012 SPC(LO/L3, LO/L4 ms) 72401-93-14t-2-2(0)t 4509-2/4509-0
89-0013 SPC(LO/L3, LO/L4 ms) 72401-93-14t-2-6(0)t 4509-6/4509-0
89-0014 SPC(LO/L3, LO/L4 ms) 72401-81-14t-2-Tt 4513-7
89-0015 CPR(L3/L3) 72402-91-12t-34-4t 4518-4
89-0016 CPR(L3/L3) 72402-81-6t-36-1t 4519-1
89-0017 CPR(L3/L3) 72402-93-17t-32-6t 4520-6
89-0018 CPR(L3/L3) 72402-82-3t-1-9t 4521-9
89-0019 CPR(L3/L3) 72402-82-3t-32-9t 4522-9
89-0020 DBL(LO/L3, LO/L4, ms) 72403-81-17t-1-8¢ 4524-8
89-0021 DBL(LO/L3, L0/L4, ms) 72403-83-7t-1-2t 4525-2
89-0022 DBL(LO/L3, L0/L4, ms) 72403-83-7t-1-3(2)t 4525-3/4525-2
89-0023 DBL(LO/L3, LO/L4, ms) 72403-83-7t-1-5(7)t 4525-5/4525-7
89-0024 DBL(LO/L3, LO/L4, ms) 72403-83-7t-1-6(3)t 4525-6/4525-8
89-0025 DBL(LO/L3, L0/L4, ms) 72403-83-7t-1-Tt 4525-7
89-0026 DBL(LO/L3, L0/L4, ms) 72403-83-7t-1-8t 4525-8
89-0027 DBL(LO/L3, LO/L4, ms) 72403-83-7t-1-10(11)t 4525-10/4525-11
89-0028 DBL(LO/L3, L0/L4, ms) 72403-83-7t-1-13t 4525-13
89-0029 DBL(LO/L3, LO/L4, ms) 72403-83-7t-1-18(17)t 4525-18/4525-17
89-0030 DBL(LO/L3, LO/L4, ms) 72403-83-7t-2-1(0)t 4526-1/4526-0
89-0031 DBL(LO/L3, L0/L4, ms) 72403-92-3t-2-12t 4530-12
89-0032 DBL(LO/L3, L0/L4, ms) 72403-92-5t-1-2t 4533-2
89-0033 DBL(LO/L3, L0/L4, ms) 72403-92-5t-1-5¢ 4533-5
89-0034 DBL(LO/L3, L0/L4, ms) 72403-92-5t-1-8t 4533-8
89-0035 DBL(LO/L3, L0/L4, ms) 72403-92-5t-1-10t 4533-10
89-0036
89-0037 DBL(LO/L3, LO/L4, ms) 72403-92-5t-1-15t 4533-15
89-0033 DBL(LO/L3, L0/L4, ms) 72403-92-5t-1-18t 4533-18
89-0039 DBL(LO/L3, L0/L4, ms) 72403-92-8t-3-1t 4539-1
89-0040 DBL(LO/L3, L0/L4, ms) 72403-92-8t-3-3(1)t 4539-3/4539-1
89-0041 DBL(LO/L3, LO/L4, ms) 72403-92-8t-3-4(5)t 4539-4/4539-5
89-0042 DBL(LO/L3, L0/L4, ms) 72403-92-81-3-5t 4539-5
89-0043 MRG(ms) 72404-92-5t-1-1(3)t 4541-1/4541-3
89-0044 MRG(ms) 72404-92-5t-1-2(4)t 4541-2/4541-4
89-0045 MRG(ms) 72404-92-5t-1-4t 4541-4
89-0046 MRG(ms) 72404-92-5t-1-6(7)t 4541-6/4541-7




Table8. Selected line list (continued)

SN Source Pedigree Cross No.
89-0047 MRG(ms) 72404-92-5t-1-Tt 45417
89-0048 MRG(ms) T2404-92-5t-1-8t 4541-8
89-0049 MRG(ms) 72404-92-5t-1-14t 4541-14
89-0050 MRG(ms) 72404-92-5t-1-15(14)t 4541-15/4541-14
89-0051 MRG(ms) 72404-92-5t-3-1(4)t 4543-1/4543-4
89-0052 MRG(ms) 72404-92-5t-3-2(0)t 4543-2/4543-0
89-0053 MRG(ms) 72404-92-5t-3-7t 4543-7
89-0054 MRG(ms) 72404-92-5t-3-10t 4543-10
89-0055 MRG(ms) T2404-92-5t-3-11t 4543-11
89-0056 MRG(ms) 72404-92-5t-3-16(15)t 4543-16/4543-15
89-0057 MRG(ms) 72404-92-5t-3-18t 4543-18
89-0058 MRG(ms) 72404-92-9t-1-1t 4546-1
89-0059 MRG(ms) 72404-92-9t-1-2(3)t 4546-2/4546-3
89-0060 MRG(ms) 72404-92-9t-1-3t 4546-3
89-0061 MRG(ms) 72404-92-9t-1-5t 4546-5
89-0062 MRG(ms) 72404-92-9t-1-6(5)t 4546-6/4546-5
89-0063 MRG(ms) 72404-92-9t-1-8(0)t 4546-8/4546-0
89-0064 MRG(ms) 72404-92-9t-1-9(10)t 4546-9/4546-10
89-0065 MRG(ms) 72404-92-9t-1-14(15)t 4546-14/4546-15
89-0066 MRG(ms) 72404-92-9t-1-16t 4546-16
89-0067 MRG(ms) 72404-82-11t-1-14t 4550-14
89-0068 MRG(ms) 72404-82-12t-1-13t 4554-13
89-0069 MRG(ms) 72404-94-13t-1-5¢ 4558-5
89-0070 MRG(ms) 72404-81-15t-1-1(0)t 4559-1/4559-0
89-0071 MRG(ms) 72404-81-15t-1-7(0)t 4559-7/4559-0
89-0072 MRG(ms) 72404-81-15t-1-9(0)t 4559-9/4559-0
89-0073 MRG(ms) 72404-81-15t-2-1(0)t 4560-1/4560-0
89-0074 MRG(ms) 72404-81-15t-2-2(3)t 4560-2/4560-3
89-0075 MRG(ms) 72404-81-15t-2-6(5)t 4560-6/4560-5
89-0076 MRG(ms) 72404-81-15t-2-7(8)t 4560-7/4560-8
89-0077 MRG(ms) 72404-81-15t-2-8t 4560-8
89-0078 MRG(ms) 72404-81-15t-2-9(10)t 4560-9/4560-10
89-0079 MSRT(LO/L3, LO/L4) 72406-81-7t-1-9t 4600-9
89-0080 MRG(ms) 72404-81-15t-2-10t 4560-10
89-0081 MRG(ms) 72404-81-15t-2-11t 4560-11
89-0082 MRG(ms) 72404-81-15t-2-13t 4560-13
89-0083 MRG(ms) 72404-81-15t-2-14(15)t 4560-14/4560-15
89-0084 MSRT(LO/L3, LO/L4) 72406-82-9t-1-9t 4601-9
89-0085 MSRT(LO/L3, LO/L4) 72406-84-5t-1-4t 4602-4
89-0086 9253(Seminis) 72414-91-7t-1-3t 4563-3
89-0087 MSRT(LO/L3, LO/L4) 72406-92-18t-0-9t 4603-9
89-0083 MSRT(LO/L3, LO/L4) 72406-93-8t-1-9t 4604-9
89-0089 DRP1086R(Ruitor) 72421-81-9t-1-11t 4564-11
89-0090 DRP1086R(Ruitor)/2423R (Seminis) 72421-81-9t-1-1 2/72423-84-4t-1-0t 4564-1 2/4574-0
89-0091 MSRT(LO/L3, LO/L4) 72406-93-8t-39-4t 4605-4
89-0092 JRS(LO/L3, LO/L4, ms) 72407-82-19t-1-3¢ 4606-3
89-0093 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-8t 4607-8
89-0094 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-11t 4607-11

- 298



Table8. Selected line list (continued)

SN Source Pedigree Cross No.
89-0095 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-13t 4607-13
89-0096 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-15¢ 4607-15
89-0097 DRP1086R(Ruitor) 72421-82-Tt-1-6t 4563-6
89-0098 8493R(Seminis) T2422-82-5t-1-4t 4569-4
89-0099 8493R(Seminis) 72422-81-Tt-35-9t 4571-9
89-0100 2423R(Seminis) 72423-82-9t-1-3t 4572-3
89-0101 2423R(Seminis) 72423-82-9t-38-5t 4573-5
89-0102 2423R(Seminis) 72423-84-4t-1-13t 4574-13
89-0103 2423R(Seminis) T2423-84-4t-30-9t 4575-9
89-0104 2423R(Seminis) 72423-83-1t-1-4t 4576-4
89-0105 2423R(Seminis) 72423-83-1t-39-8t 4577-8
89-0106 7AVSI 79464-4t-1-1t 4578-1
89-0107 Jairan 79483-2t-1-3t 4579-3
89-0108 Jairan 79483-2t-1-4t 4579-4
89-0109 Jairan 79483-2t-1-6t 4579-6
89-0110 Jairan 79483-2t-1-Tt 4579-7
89-0111 Jairan 79483-2t-2-Tt 4580-7
89-0112 Telmo 79484-1t-1-9t 4581-9
89-0113 Telmo 79484-1t-2-6t 4582-6
89-0114 FEST(LO/L3, LO/L4, ms) 72405-81-4t-1-1(3)t 4583-1/4583-3
89-0115 FEST(LO/L3, LO/L4, ms) 72405-81-4t-1-5t 4583-5
89-0116 FEST(LO/L3, LO/L4, ms) 72405-81-4t-1-6t 4583-6
89-0117 FEST(LO/L3, LO/L4, ms) 72405-81-4t-1-7()t 4583-7/4583-8
89-0118 FEST(LO/L3, LO/L4, ms) 72405-81-4t-1-12(11)t 4583-12/4583-11
89-0119 FEST(LO/L3, LO/L4, ms) 72405-81-4t-1-12t 4583-12
89-0120 FEST(LO/L3, LO/L4, ms) 72405-81-4t-1-13t 4583-13
89-0121 FEST(LO/L3, LO/L4, ms) 72405-81-4t-1-18(16)t 4583-18/4583-16
89-0122 FEST(LO/L3, LO/L4, ms) 72405-81-15t-1-14(0)t 4587-14/4587-0
89-0123 FEST(LO/L3, LO/L4, ms) 72405-81-15t-1-18t 4587-18
89-0124 FEST(LO/L3, LO/L4, ms) 72405-82-5t-3-13t 4593-13
89-0125 FEST(LO/L3, LO/L4, ms) 72405-84-3t-1-6t 4595-6
89-0126 FEST(LO/L3, LO/L4, ms) 72405-84-3t-1-8(0)t 4595-8/4595-0
89-0127 FEST(LO/L3, LO/L4, ms) 72405-84-3t-1-9t 4595-9
89-0128 FEST(LO/L3, LO/L4, ms) 72405-84-3t-1-13t 4595-13
89-0129 FEST(LO/L3, LO/L4, ms) 72405-84-3t-1-15t 4595-15
89-0130 FEST(LO/L3, LO/L4, ms)/2423R(Seminis) 72405-84-3t-1-3 5/72423-84-4t-1-0t 4595-3 5/4574-0
89-0131 FEST(LO/L3, LO/L4, ms) 72405-94-3t-1- 1t 4599-1
89-0132
89-0133 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-5(0)t 4607-5/4607-0
89-0134 JRS(LO/L3, LO/L4, ms)/2423R(Seminis) 72407-83-3t-1-14/72423-84-4t-1-0t 4607-14/4574-0
89-0135 JRS(LO/L3, LO/L4, ms) 72407-83-11t-1-11t 4611-11
89-0136 JRS(LO/L3, LO/L4, ms) 72407-83-11t-1-12t 4611-12
89-0137 JRS(LO/L3, LO/L4, ms) 72407-83-11t-1-16t 4611-16
89-0133
89-0139 JRS(LO/L3, LO/L4, ms)/MSRT(LO/L3, LO/LA) 72407-83-11t-1-1 18/72406-92-18t-0-0t 4611-1 18/4603-0
89-0140 JRS(LO/L3, LO/L4, ms) 72407-84-15t-1-3t 4615-3
89-0141 JRS(LO/L3, LO/L4, ms) 72407-91-4t-1-2t 4616-2
89-0142 JRS(LO/L3, LO/L4, ms)/2423R(Seminis) 72407-91-4t-1-5/72423-84-4t-1-0t 4616-5/4574-0
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Table8. Selected line list (continued)

SN Source Pedigree Cross No.
89-0143 JRS(LO/L3, LO/L4, ms) 72407-91-4t-1-10t 4616-10
89-0144 JRS(LO/L3, LO/L4, ms) T2407-91-4t-1-14t 4616-14
89-0145 JRS(LO/L3, LO/L4, ms) 72407-91-4t-1-15(0)t 4616-15/4616-0
89-0146 JRS(LO/L3, LO/L4, ms) T2407-91-4t-1-18¢ 4616-18
89-0147 JRS(LO/L3, LO/L4, ms) 72407-91-12t-1-6t 4620-6
89-0148 JRS(LO/L3, LO/L4, ms) 72407-91-12t-3-1t 4622-1
89-0149 JRS(LO/L3, LO/L4, ms) 72407-91-12t-3-6t 4622-6
89-0150 JRS(LO/L3, LO/L4, ms) 72407-91-12t-3-Tt 4622-7
89-0151 JRS(LO/L3, LO/L4, ms) 72407-91-12t-3-10t 4622-10
89-0152 JRS(LO/L3, LO/L4, ms) 72407-91-12t-3-11t 4622-11
89-0153 JRS(LO/L3, LO/L4, ms) 72407-92-Tt-1-4t 4624-4
89-0154 JRS(LO/L3, LO/L4, ms) 72407-93-12t-1-11t 4625-11
89-0155 HSK(RR, ms) 72411-91-1t-1-1(2)t 4626-1/4626-2
89-0156 HSK(RR, ms) 72411-91-1t-1-2t 4626-2
89-0157 HSK(RR, ms) 72411-91-1t-1-5(4)t 4626-5/4626-4
89-0158 HSK(RR, ms) 72411-91-1t-1-8t 4626-8
89-0159 HSK(RR, ms) 72411-91-1t-1-10t 4626-10
89-0160 HSK(RR, ms) 72411-91-1t-1-12(11)t 4626-12/4626-11
89-0161 HSK(RR, ms) 72411-91-1t-1-13¢ 4626-13
89-0162 HSK(RR, ms) 72411-93-6t-1-4t 4631-4
89-0163 9338Y (Seminis) T2424-81-2t-1-8t 4632-8
89-0164 9338Y (Seminis) 72424-82-3t-1-Tt 4633-7
89-0165 9338Y (Seminis) 72424-82-3t-30-2(0)t 4634-2/4634-0
89-0166 9338Y (Seminis) 72424-82-3t-30-9(0)t 4634-9/4634-0
89-0167 9338Y (Seminis) 72424-83-6t-32-3t 4635-3
89-0168 9394Y (Seminis) 72425-81-8t-1-Tt 4636-7
89-0169 9394Y (Seminis) 72425-82-9t-33-8t 4633-8
89-0170 DRP4976Y (Ruitor) 72426-81-3F FH-1-4t 4639-4
89-0171 DRP4976Y (Ruitor) 72426-83-5t-1-2t 4640-2
89-0172 RPD 72427-83-1t-1-2t 4641-2
89-0173 RPD 72427-83-1t-2-5¢ 4642-5
89-0174 RPD/JRS(LO/L3, LO/L4, ms) 72427-83-1t-2-17 18/72407-93-12t-1-0t 4642-17 18/4625-0
89-0175 RPD 72427-83-Tt-1-3t 4645-3
89-0176 RPD 72427-83-Tt-1-Tt 4645-7
89-0177 RPD 72427-83-7t-1-11(M)t 4645-11/4645-7
89-0178 RPD 72427-83-7t-1-12(13)t 4645-12/4645-13
89-0179 RPD 72427-83-Tt-1-13t 4645-13
89-0180 RPD 72427-83-Tt-1-14t 4645-14
89-0181
89-0182
89-0183 RPD 72427-83-9t-1-4t 4649-4
89-0184 RPD 72427-84-4t-2-1t 4654-1
89-0185 RPD 72427-84-41-2-5¢ 4654-5
89-0186 RPD 72427-84-41-2-Tt 4654-7
89-0187 RPD 72427-84-4t-2-8t 4654-8
89-0188 RPD 72427-84-4t-2-14(13)t 4654-14/4654-13
89-0189 RPD T2427-84-4t-2-15(16)t 4654-15/4654-16
89-0190 RPD 72427-84-18t-4-1(2)t 4660-1/4660-2
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Table8. Selected line list (continued)
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89-0191 RPD 72427-84-18t-4-4t 4660-4
89-0192 RPD 72427-84-18t-4-Tt 4660-7
89-0193 RPD 72427-84-18t-4-12t 4660-12
89-0194 RPD 72427-84-18t-4-13t 4660-13
89-0195 RPD 72427-84-18t-4-18(17)t 4660-18/4660-17
89-0196 RPD 72427-81-19t-4-11(10)t 4664-11/4664-10
89-0197 RPD 72427-81-19t-4-13t 4664-13
89-0193 RPD 72427-81-19t-4-14t 4664-14
89-0199 RPD 72427-81-19t-4-15t 4664-15
89-0200 RPD 72427-81-19t-4-16t 4664-16
89-0201 RPD 72427-81-19t-4-18(16)t 4664-18/4664-16
89-0202 RPD 72427-81-20t-1-3t 4665-3
89-0203 RPD 72427-81-20t-1-9t 4665-9
89-0204 RPD 72427-81-20t-1-11t 4665-11
89-0205 RPD 72427-81-20t-1-12t 4665-12
89-0206 RPD 72427-81-20t-2-2(0)t 4666-2/4666-0
89-0207 RPD 72427-81-20t-2-5(0)t 4666-5/4666-0
89-0208 FER(LI/L3, L1,L4) 72428-83-12t-1-2t 4669-2
89-0209 FER(L1/L3, L1,L4) T2428-84-2t-2-1t 4671-1
89-0210 FER(LI/L3, L1,L4) 72428-84-2t-2-9t 4671-9
89-0211 FER(L1/L3, L1,L4) T2428-84-2t-2-11(0)t 4671-11/4671-0
89-0212 FER(LI/L3, L1,L4) 72428-84-2t-2-15¢ 4671-15
89-0213 FER(LI/L3, L1,L4) T2428-84-2t-2-17t 4671-17
89-0214
89-0215
89-0216 FER(LI/L3, L1,L4) 72428-84-6t-4-7()t 4677-7/4677-8
89-0217 FER(L1/L3, L1,L4) T2428-84-6t-4-9t 4677-9
89-0218 FER(LI/L3, L1,L4) 72428-84-6t-4-10t 4677-10
89-0219 FER(LI/L3, L1,L4) 72428-84-6t-4-11(0)t 4677-11/4677-0
89-0220 FER(L1/L3, L1,L4) T2428-84-6t-4-14t 4677-14
89-0221 FER(L1/L3, L1,L4) 72428-84-6t-4-17t 4677-17
89-0222 FER(L1/L3, L1,L4) 72428-84-6t-4-18(17)t 4677-18/4677-17
89-0223 Sweet Pepper Y 79478-1t-1-3t 4678-3
89-0224 PRSDT(L3/L3) 72408-91-12t-1-1t 4679-1
89-0225 PRSDT(L3/L3) 72408-92-17t-1-Tt 4680-7
89-0226 PRSDT(L3/L3) 72408-93-6t-2-2t 4682-2
89-0227 PRSDT(L3/L3) 72408-82-20t-1-9t 4683-9
89-0228 PRSDT(L3/L3) 72408-82-20t-2-8t 4684-8
89-0229 PRSDT(L3/L3) 72408-84-16t-1-1t 4685-1
89-0230 BG(LO/L3, LO/L4, ms) 72409-91-5t-1-2t 4686-2
89-0231 BG(LO/L3, LO/L4, ms) 72409-84-1t-1-2(1)t 4687-2/4687-1
89-0232 BG(LO/L3, LO/L4, ms) 72409-84-1t-1-3t 4687-3
89-0233 BG(LO/L3, LO/L4, ms) 72409-84-1t-1-12t 4687-12
89-0234 BG(LO/L3, LO/L4, ms) 72409-84-1t-1-13t 4687-13
89-0235 BG(LO/L3, LO/L4, ms) 72409-84-1t-1-14(15)t 4687-14/4687-15
89-0236 BG(LO/L3, LO/L4, ms) 72409-84-1t-1-15¢ 4687-15
89-0237 BG(LO/L3, LO/L4, ms) 72409-84-1t-1-18(16)t 4687-18/4687-16
89-0233 BG(LO/L3, LO/L4, ms) 72409-84-1t-2-1(0)t 4683-1/4688-0
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SN

Source

Pedigree

Cross No.

89-0239
89-0240
89-0241
89-0242
89-0243
89-0244
89-0245
89-0246
89-0247
89-0248
89-0249
89-0250
89-0251
89-0252
89-0253
89-0254
89-0255
89-0256
89-0257
89-0258
89-0259
89-0260
89-0261
89-0262
89-0263
89-0264
89-0265
89-0266
89-0267
89-0268
89-0269
89-0270
89-0271
89-0272
89-0273
89-0274
89-0275
89-0276
89-0277
89-0278
89-0279
89-0280
89-0281
89-0282

89-0283
89-0284

89-0285
89-0286

BG(L0/L3, L0/L4, ms)
BG(LO/L3, LO/L4, ms)
BG(L0/L3, L0/L4, ms)
BG(LO/L3, LO/L4, ms)
BG(L0/L3, LO/L4, ms)
BG(LO/L3, LO/L4, ms)
BG(LO/L3, L0/L4, ms)
BG(LO0/L3, LO/L4, ms)
BG(LO0/L3, L0/L4, ms)
BG(L0/L3, L0/L4, ms)
BG(L0/L3, L0/L4, ms)
BG(LO/L3, LO/L4, ms)
BG(LO/L3, LO/L4, ms)
BG(L0/L3, L0/L4, ms)
BG(LO0/L3, L0/L4, ms)
BG(LO/L3, L0/L4, ms)
BG(L0/L3, L0/L4, ms)
BG(LO0/L3, LO/L4, ms)
BG(LO/L3, LO/L4, ms)
BG(L0/L3, L0/L4, ms)
BG(LO/L3, LO/L4, ms)

BG(LO/L3, L0/L4, ms)/VLTI

BG(LO/L3, LO/L4, ms)
VLTI
RBT
RBT
RBT
RBT
RBT
RBT
TAVS3
TAVSS
TAVS5/RPD
TAVS5
SPC(LO/L3, L0/L4 ms)
SPC(LO/L3, LO/L4 ms)
SPC(LO/L3, L0/L4 ms)
SPC(LO/L3, LO/L4 ms)
SPC(LO/L3, L0/L4 ms)
2z 7k (R)
stzel7t (R)
TR®R)
TR @R
K, ¢HP (R)
MGNFC (R) F2
MGNFC (R) F2
FEST(L0/L3, L0/L4, ms)

T 15 (8

72409-93-13t-2-1 2/72410-91-9t-1-0t

79468-4t-1-16718/72427-83-1t-1-0t

72409-84-1t-2-3(0)t
72409-84-1t-2-5(0)t
72409-84-1t-2-7(0)t
72409-84-19t-1-1(0)t
72409-84-19t-1-3t
72409-84-19t-1-7t
72409-84-19t-1-12t
72409-84-19t-1-13t
72409-84-19t-1-17(18)t
72409-92-6t-1-1t
72409-92-16t-1-3t
72409-93-10t-2-2t
72409-93-10t-2-4t
72409-93-10t-2-7t

72409-93-10t-2-10t
72409-93-10t-2-15(0)t
72409-93-13t-2-6t
72409-93-13t-2-7t
72409-93-13t-2-8t
72409-93-13t-2-9t
72409-93-13t-2-15(18)t

72409-82-18t-1-2t
72410-91-9t-1-4t
72429-82-18t-1-5t
72429-83-5t-2-11t
72429-83-9t-1-16t
72429-83-16t-1-18t
72429-81-19t-1-8t
72429-84-20t-1-7t
79466-5t-1-4t
79468-4t-1-5t

79468-4t-2-5t
83325G5-5-1t
83325G5-5-2t
83325G5-5-8t
83325G5-5-9t
83328G5-5-9t
83330G5-8-1t
83334G5-0-4t
83336G5-3-4t
83337G5-7-4t
83338G5-3-4t
83341G2-1-9t
83341G2-4-1t
1092G7-8-4t
83344G5-7-1t

4683-3/4688-0
4688-5/4688-0
4688-7/4688-0
4691-1/4691-0
4691-3
4691-7
4691-12
4691-13
4691-17/4691-18
4695-1
4696-3

4698-2
4698-4
4698-7

4698-10
4698-15/4698-0
4702-6
4702-7
4702-8
4702-9
4702-15/4702-18
4702-1 2/4706-0
4705-2
4706-4
4707-5
4709-11
4712-16
4716-18
4720-8
4721-7
4722-4
4723-5
4723-16718/4641-0
4724-5
4725-1
4725-2
4725-8
4725-9
4728-9
4730-1
4732-4
4733-4
4734-4
4735-4
4736-9
4739-1
4741-4
4742-1
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Table8. Selected line list (continued)

SN Source Pedigree Cross No.
89-0287 7 (Y) 83348G5-0-3t 4745-3
89-0288 7 (0) MS 83354G5-6-3t 4750-3
89-0289 3 (0) 83356G5-0- 1t 4752-1
89-0290 3 (0) 83357G5-3-9t 4753-9
89-0291 AP1 847554t 4755-4
89-0292 AP2 84757-3t 4757-3
89-0293 AP3 84758-2t 4758-2
89-0294 AP4 84758-3t 4758-3
89-0295 AP5 847591t 4759-1
89-0296 AP6 84760-6t 4760-6
89-0297 AP7 84761-5t 4761-5
89-0298 AP8 84762-6t 4762-6
89-0299 AP9 847632t 47632
89-0300 AP10 84764-3Bt 4764-3B
89-0301 API1 847655t 4765-5
89-0302 API2 84766-2Bt 4766-2B
89-0303 API3 84767-5t 4767-5
89-0304 M113 5033G2-4-2Bt 4770-2B
89-0305 M181 5034G2-4-2Bt 4771-2B
89-0306 Wik 1093G8-0-2Bt 4774-2B
89-0307 55 % ¢ @ 1257G7-0-2t 47752
89-0308 55 I ¢ @ 1258G8-6-2t 4776-2
89-0309 55 9w § 1259G8-0-1t 4777-1
89-0310 Flamingo 1299G7-3-8t 4778-8
89-0311 Fx 4% (3) 83311G5-7-6t 4780-6
89-0312 F¥ 55 (X)) 83313G5-2-Tt 4782-7
89-0313 Resistantf Giant 545G6-8-1t 4785-1
89-0314 1023 F6 TAAGT-1-6t 4788-6
89-0315 ok £hp 3095G6-8-7t 47897
89-0316 BHAG 3141G6-9-8t 4790-8
89-0317 SR with B2 123genes 696G7-0-6t 4791-6
89-0318 o (F38) 83324G4-0-8t 4793-8
89-0319 1% A 83374-0-2Bt 4794-2B
89-0320 1% B 83375-0-8t 4795-8
89-0321 2% B 83377-0-5t 4797-5
89-0322 43 A 83378-0-2t 4798-2
89-0323 4% B 83379-4-9t 4799-9
89-0324 5% A 83380-6-2t 4800-2
89-0325 5% B 83381-0-3t 4801-3
89-0326 5% B 83381-0-4t 4801-4
89-0327 63 A 83382-0-6t 4802-6
89-0328 63 B 83383-0-4t 4803-4
89-0329 Az A 83384-1-10t 4804-10
89-0330 BTS(ZRI) 83404-0-3t 4809-3
89-0331 BTS(ZRI) 83404-0-5t 4809-5
89-0332 BTS(ZRI) 83404-0-9t 4809-9
89-0333 BTS(ZRI) 83404-0-15t 4809-15
89-0334 BTS(ZRI) 83404-0-16t 4809-16
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Table8. Selected line list (continued)

SN Source Pedigree Cross No.
89-0335 BTS(ZRI) 83404-0-17t 4809-17
89-0336 BTS(ZRI) 83404-0-19t 4809-19
89-0337 FCNT(ZRI) 83406-0- 1t 4811-1
89-0333 FCNT(ZRI) 83406-0-4t 4811-4
89-0339 FCNT(ZRI) 83406-0-8t 4811-8
89-0340 FCNT(ZRI) 83406-0-9t 4811-9
89-0341 FCNT(ZRD) 83406-0-11t 4811-11
89-0342 FCNT(ZRI) 83406-0-13t 4811-13
89-0343 FCNT(ZRI) 83406-0-17t 4811-17
89-0344 FCNT(ZRI) 83406-0-18t 4811-18
89-0345 FCNT(ZRI) 83406-0-23t 4811-23
89-0346 RLT(ZRI) 83410-0-21t 4813-21
89-0347 RLT(ZRI) 83410-0-26t 4813-26
89-0348 MNBR(SS) 72430-82-2t-2-4t 4852-4
89-0349 MNBR(SS) 72430-82-2t-2-5(1)t 4852-5/4852-1
89-0350 MNBR(SS) 72430-82-2t-2-6(4)t 4852-6/4852-4
89-0351 MNBR(SS) 72430-82-2t-2-8t 4852-8
89-0352 MNBR(SS) 72430-82-2t-2-10(11)t 4852-10/4852-11
89-0353 MNBR(SS) 72430-82-2t-2-11t 4852-11
89-0354 MNBR(SS) 72430-82-2t-2-13t 4852-13
89-0355 MNBR(SS) 72430-82-2t-2-15(12)t 4852-15/4852-12
89-0356 MNBR(SS) 72430-82-2t-2-16(13)t 4852-16/4852-13
89-0357 MNBR(SS) 72430-82-2t-2-18(14)t 4852-18/4852-14
89-0358 MNBR(SS) 72430-82-3t-1-1(2)t 4855-1/4855-2
89-0359 MNBR(SS) 72430-82-3t-1-2t 4855-2
89-0360 MNBR(SS) 72430-82-3t-1-8t 4855-8
89-0361 MNBR(SS) 72430-82-3t-1-11t 4855-11
89-0362 MNBR(SS) 72430-82-3t-1-12t 4855-12
89-0363 MNBR(SS) 72430-81-7t-1-6t 4859-6
89-0364 SeMBR291 72432-81-81-1-2t 4860-2
89-0365 SeMBR291 72432-82-1t-2-5t 4861-5
89-0366 SeMBR291 72432-82-81-3-3t 4862-3
89-0367 SeMBR291 72432-82-10t-4-4t 4863-4
89-0368 SeMBR291 72432-85-41-7-5t 4864-5
89-0369 SeMBR291 72432-85-4t-38-2t 4865-2
89-0370 SeMBR293 72433-81-41-8-2t 4866-2
89-0371 SeMBR293 72433-82-Tt-9-4t 4867-4
89-0372 SeMBR293 72433-83-7t-1-1t 4868-1
89-0373 SeMBR293 72433-83-Tt-2-8t 4869-8
89-0374 SeMBR775 72434-81-10t-2-Tt 4870-7
89-0375 SeMBR775 72434-82-5t-3-8t 4871-8
89-0376 SeMBRY952 72435-81-4t-1-9t 4872-9
89-0377 SeMBRY952 72435-81-4t-1-17t 4872-17
89-0378 SeMBR952 72435-81-4t-2-2(0)t 4873-2/4873-0
89-0379 SeMBRY52 72435-81-4t-2-4(0)t 4873-4/4873-0
89-0380 SeMBRY52 72435-81-4t-2-6t 4873-6
89-0381 SeMBRY52 72435-81-4t-2-Tt 4873-7
89-0382 SeMBRY52 72435-81-4t-2-8t 4873-8
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Table8. Selected line list (continued)

SN Source Pedigree Cross No.
89-0383 SeMBRY52 72435-81-4t-2-9(0)t 4873-9/4873-0
89-0384 SeMBRY52 72435-81-4t-2-10t 4873-10
89-0385 SeMBRY52 72435-81-4t-2-11(0)t 4873-11/4873-0
89-0386 SeMBRY52 72435-81-4t-2-12t 4873-12
89-0387 SeMBRY52 72435-81-8t-1-2t 4876-2
89-0383 SeMBR952 72435-81-8t-1-4t 48764
89-0389 SeMBRY52 72435-81-8t-1-9t 4876-9
89-0390 SeMBRY52 72435-81-8t-1-14t 4876-14
89-0391 SeMBRY75 72436-81-4t-7-6t 4880-6
89-0392 SeMBRY75 72436-82-5t-8-6t 4881-6
89-0393 SeMBRY75 72436-83-4t-9-9t 4882-9
89-0394 SeMBRY75 72436-83-9t-1-7t 4883-7
89-0395 SeMBRY75 72436-85-4t-1-8t 4884-8
89-0396 SeMBY003 72438-81-8t-3-4t 48364
89-0397 SeMBY003 72438-82-81-4-5t 4887-5
89-0393 SeMBO003 72439-82-4t-36-6t 4889-6
89-0399 SeMBO003 72439-83-10t-6-9t 4890-9
89-0400 SeMBO105 72441-81-8t-7-1t 4892-1
89-0401 SeMBO105 72441-83-7t-8-1t 4893-1
89-0402 SeMBO105 72441-82-7t-9-5¢ 4894-5
89-0403 SeMBO939 72442-82-81-32-4t 4896-4
89-0404 SeSBO036 72443-81-6t-1-1t 4897-1
89-0405 SeSBO036 72443-81-6t-33-Tt 4898-7
89-0406 SeSBO221 72444-81-8t-2-2t 4899-2
89-0407 SeSB0223 72445-81-6t-3-9t 4900-9
89-0408 SeSB0223 72445-82-9t-4-5¢ 4901-5
89-0409 MBO 003 83414-0-3t 4902-3
89-0410 MBY 989 %] 79023G2-8-8-2-2t 4903-2
89-0411 MBY 989 %] 79023G2-8-8-11-6t 4904-6
89-0412 MBY 989 #2]7) 79023G2-39-39-6-4t 4905-4
89-0413 SBR 970 #2]7) 79024G2-14-14-2-3t 4906-3
89-0414 SBR 970 %] A 79024G2-25-25-2-1t 4907-1
89-0415 SGRR 72412G2-1-35-9-1t 4908-1
89-0416 SGRR 72412G2-37-3-10-Tt 4909-7
89-0417 HIVT R 72415G2-23-37-11-3t 4910-3
89-0418 HIVT R/HIVT Y 72415G2-23-37-11-1 2/72416G2-3-21-17-0t 4910-1 2/4929-0
89-0419 HIVT R 72415G2-23-38-8-3Bt 4912-3B
89-0420 HIVT R 72415G2-34-7-8-3Bt 4913-3B
89-0421 HIVT R 72415G2-14-18-8-3Bt 4914-3B
89-0422 HIVT R 72415G2-36-17-4-4t 4915-4
89-0423 HIVT R 72415G2-36-17-7-8t 4916-8
89-0424 n U y-1/01Y-1 72592G3-6-6-4-1 5/72593G3-1-5-5-0t 4917-1 5/4918-0
89-0425 uyy-1 72592G3-6-6-4-8Bt 4917-8B
89-0426 oyy-1 72593G3-1-5-5-8Bt 4918-8B
89-0427 u) U Y-2/u] 1 Y-2 72594G3-4-12-7-4 5/72595G3-2-2-14-0t 4919-4 5/4921-0
89-0428 oyy-2 72594G3-4-12-7-4Bt 4919-4B
89-0429 vyy-2 72595G3-2-2-14-5Bt 4921-5B
89-0430 Hyy-2 72595G:3-2-2-7-3Bt 4922-3B
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Table8. Selected line list (continued)

SN Source Pedigree Cross No.
89-0431 HIVT Y 72416G2-67-19-12-7Bt 4923-7B
89-0432 HIVT Y 72416G2-67-0-8-5Bt 4924-5B
89-0433 HIVT Y 72416G2-67-0-12-6Bt 4925-6B
89-0434 HIVT Y 72416G2-71-23-6-6Bt 4926-6B
89-0435 HIVT Y 72416G2-3-6-7-6Bt 4927-6B
89-0436 HIVT Y 72416G2-3-21-7-7Bt 4928-7B
89-0437 HIVT Y 72416G2-3-21-17-5Bt 4929-5B
89-0438 MNBY 72417G2-51-28-9-1t 4930-1
89-0439 MNBY 72417G2-56-3-14-2t 4931-2
89-0440 MNBY 72417G2-56-12-10-7t 4932-7
89-0441 HIVT O 72418G2-39-17-16-4Bt 4933-4B
89-0442 HIVT O 72418G2-39-22-10-4Bt 4934-4B
89-0443 HIVT O 72418G2-53-14-16-4Bt 4935-4B
89-0444 HIVT O/HIVT Y 72418G2-31-2-5-1 2/72416G2-3-21-17-0t 4936-1 2/4929-0
89-0445 HIVT O 72418G2-31-2-5-4Bt 4936-4B
89-0446 vy (R) 83360G5-5-5Bt 4933-5B
89-0447 vy (R) 83361G5-2-4Bt 4939-4B
89-0448
89-0449 7Y (OR) 83363G5-5-5Bt 4941-5B
89-0450 vy (0) 83366G:5-0-5Bt 4943-5B
89-0451 vy (0) 83367G5-0-4Bt 4944-4B
89-0452 vy (0) 83368G:5-0-3Bt 4945-3B
89-0453 my (0) 83369G5-0-5Bt 4946-5B
89-0454 vy (0) 83370G5-0-4Bt 4947-4B
89-0455 SM 01 (R) 83372G2-3-4Bt 4950-4B
89-0456 SM 01 (R) 83372G2-6-6t 4952-6
89-0457 SM 03(R) 83373G2-5-7t 4953-7
89-0458 SM 03(R) 83373G2-7-1t 4954-1
89-0459 SVR 970 83419-0-1t 4956-1
89-0460 SVY 005 83420-0-5t 4957-5
89-0461 SVO 036 83421-0-5t 4958-5
89-0462 MSRT(LO/L3, LO/L4) 72406-84-5t-1-4t 4602-4
89-0463 MSRT(LO/L3, LO/L4) 72406-92-18t-0-9t 4603-9
89-0464 JRS(LO/L3, LO/L4, ms) T2407-91-4t-1-17¢ 4616-17
89-0465 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-15t 4607-15
89-0466 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-13t 4607-13
89-0467 MSRT(LO/L3, LO/L4) 72406-82-9t-1-9t 4601-9
89-0463 Luciana(ZERAIM) 83411-0-3t 4814-3
89-0469 MSRT(LO/L3, LO/L4) 72406-81-7t-1-9t 4600-9
89-0470 JRS(LO/L3, LO/L4, ms) 72407-82-19t-1-3t 4606-3
89-0471 MSRT(LO/L3, LO/L4) 72406-93-8t-39-4t 4605-4
89-0472 MSRT(LO/L3, LO/L4) 72406-93-8t-1-9t 4604-9
89-0473 SeMBO003 72439-82-4t-5-5¢ 4888-5
89-0474 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-8t 4607-8
89-0475 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-11t 4607-11
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(3) Test cross £ #AA A

2= 12 FTE 8F YA EA] do] AR FH 5FT ] EAFALE A
Alstder. EAFAE 5%8e 727 DRP1086R X 2423R, JRS X 2423R, JRS X MSRT,
BG X VLTI, 7AVS5, X RPD o©]t}(Table9, Tablel0, Tablell, Tablel2, Tablel3,
Fig.13, Fig.14, Fig.15, Fig.16, Fig.17).
o]A+A el Blocky &g H8te] Fxzke] %32 LB X B, SB X L, S X Lo] & ofof
]

PN o
o o

& Ao AbRHET S X Lo 232 2380l A7t Fobd ThsAel e Aom A7t
HOER 23 A Rl v W 2l 4 42 Ze® UEhdTh Red 3= S8kl
Red X Red %] goq(»]: & Zow AZtE Red FolM w& Mol A A2 Red 28
Al F1E o] A et 28] H7] A5tk M sized] TIF 9= fletd= Y
T oA 2 Aol ofEgv B2EE 7R ATE ol &7 2ol Hojof Aol Fu
d Ao wejdnt o)A 2389 2% AX B 52 AB X B, AB X BA & Jlo® A}
SH0 FdE getE 23 548 BEUlE 20109 23 A RS @ 24338 A4 5
AL ZpzE A 829, FA 1029, T 6Tt
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Table9. Key traits of DRP1086R, 2423R and DRP1086R x 2423R combination

Plant Plant Fruit  Fruit Fruit

BN Source Pedigree Fertility type height size shape color
4564 DRP 1086R  72421-81-9t-1 MF B M S LB R
4574 2423R 72423-84-4t-1 MF A S M SB R
8464 MF AB M M B R
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Figl4. Fruits of JRS, 2423R and JRS x 2423R combination

Tablel0. Key traits of JRS, 2423R and JRS x 2423R combination

. . Plant Plant Fruit  Fruit Fruit
BN Source Pedigree Fertility . .
type height size shape color
4607 JRS 72407-83-3t-1 MS A S M B Y
4574 2423R 72423-84-4t-1 MF A S M SB R
8466 MF A S M SB R
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Figl5. Fruits of JRS, MSRT and JRS x MSRT combination

Figll. Key traits of JRS, MSRT and JRS x MSRT combination

Plant Plant Fruit

Fruit Fruit

BN Source Pedigree Fertility type height size shape color
4611  JRS 72407-83-3t-1 MS A S M B Y
4603 MSRT 72406-2-18t-0 MF B M M L Y
8468 MF AB M M LB Y
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Fig.16. Fruits of BG, VLTI and BG x VLTI combination

Figl2. Key traits of BG, VLTI and BG x VLTI combination

. . Plant Plant Fruit Fruit Fruit
BN Source Pedigree Fertility . .
type height size shape color
4702 BG 72409-93-13t-2 MS B S L LB O
4706 VLTI 72410-91-9t-1 MF A L L SB O
8470 MF AB M L B O
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Figl7. Fruits of 7TAVS5, RPD and 7AVS5 x RPD combination

Tablel3. Key traits of 7TAVS5, RPD and 7AVS5 x RPD combination

. . Plant Plant Fruit  Fruit Fruit
BN Source Pedigree Fertility . .
type height size shape color
4723  7TAVSH 79468-4t-1 MF A L L LB R
4641 RPD 72427-83-1t-1 MF A S L B Y
8471 MF A M L LB R
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o "H=/gs AR AE 2 I 8@A A8 AIE (2009-2010)

qow AR AAH AR 5EL wd B4 A
% 99 sgo] Hrh 1-1 HAsl A@elA Hyol} Hwow
5 AEs v AL SElA 8 ABH 2T BT ol
Fo 2 Aol Hi, uRilk ofF FFolA & ATy £ M AE FoE 40|
Aot vk o 95 F M AE 9F, M A 3 HE oF 359 sEo] ¥
(Tablel4, Fig.18. Fig.19).

Td REHE AT AF L ol A% Agel AFF 1,2 Ade] AnE wPoR 1-134A19
3
_]

oy AEsh s AR AT 2T vhIoE dof sleld, @ A8 A1 ge
4712 drck Sk oldE olfE AFZA Y AL AT B AL AFS v
1-1 Aol F-AA Fepar vt FL}EW 42PAE B ofF 3 A AlEd 23s vt
% HEow FAN B/E st Aol Bt 2 AX AW AL PR A4F B3F
rape 539 ) B AREOR ARIE AL A7ASE Feasl glort A AL
EEe T A AES ARGl W ek = o Ee Aol
Tableld. Cultivation outline based on sowing date
. . No.of .
Trial Site . Sowing Harvest Remark
subject
Masan . L. in Dec. .
Masan 1-1 E. in Aug. . Transfer to Anseong trial
(summer) E. in Jan.
Masan . . . .
. Masan 1-1 E. in Feb. L. in Jul Transfer to Thailand trial
(Winter)
Anseong Anseong 1-2 E. in Mar. L. in Aug.

Thailand Thailand 1-2 E. in Sep. L. in Feb.

China Sandong . .
1-2 L. in Jul L. in Dec. Local test
(Short term)  Sugwang
China Sandong . _
1-2 M. in Aug. Jan.7Apr. Local test

(Long term) _ Sugwang
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Fig.18. Flowchart of breeding system based on sowing date
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Fig.19. Outline of breeding system
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Fig.20. From sowing to harvest in Thailand trial
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Tablelb. Selfing line selection list in Thailand trial

SPCILOAR LOLE ms)

SPCILOALE LOLE ms)

T2401-91-24-1-3%-1-3t

240 1-80-3t-1-85- 16t

SPLILVLE LWL ma)
SFI.?':LM_B. Lﬂ.l"LI mﬂ}

SPCILOLE LS4 ma)

T2401-93-2t-4-160-1 -7t

B352865-5-0t-1-4t

CPRAIL3LI)
N
CPRILYLY)

T2002-01=124-34-4t-1-2%

724028 1-6t-36-1t-1-10¢

T2402-33-17t-32-6t-1-5t

CPR{LLI)
CPR{LILT)

CPR{LYLT)

T2402=82=31=1=3=1-2¢

T2402-83-10t=1-1-6t

_DELI:LIJ."'IJ. LIJ.-’UJ. rnsll____

T2403=81=17t=1=8t=1 =9t

MHG[msJ

_1"21'1[)4-941 13':_.1 -Eb..‘l Et L N—

BRGms]

. MHE{mSJ N T TT TR PSR E TRl eI

. :_zjﬁg{aemws}

72414-81-Tt-1-3t-1-5¢

72404-34-130=1-5t-1-9t |
 T2A04-54-13-1-5-1- 10!

3074-5

43R Feminis)

.......nnpIM[MIM"J....................... S ELIILLIR L]
DHPIW[MIM"]..... TS TTITT]

T2421-61-90-4-1-3

T2422-62-51-1-4-3-1t

?2 42 1-82- Tt 1-6k-1 —87_ ..

2473RSeminis)

L N
Il s A N

?2423 82—91 1—3:—:1—31
72423-30-9t-38-5t-8-5t

Eq?zaﬂ{samlnisll P
24?39 S!mlﬂ
.lauan

~4-41-30-8t-3-5

£3-1t-1 —ﬂt—E—Et

3-2t-1-8t-1-1t

T9483-21-1-61-1-2

BT S N
Ta483-2-1-61-1-0

FESTIU}’L.?-. LU.-"L& msil

FEST'!I._I]-"I_.?-. LD.-"L-L ms]

.-“FEST: WL" ms]

724058115014t

Tod0E-gp-st-a-1-at |
 72405-94-3t-1-1t-1-104

MEHT{LI]-"L:-I. LEI-"LA!]

MSF{T{LIL"LH.. LU-"LI]

MSHT{LWLQ, |_u.|'|_.|]

_ T2A06-02-04-1-04-7-7t

Jeaogsastimeast |
 72406-92-184-0-9t-7-5t

MERTILLLE LOVLAT

JRE(LOALE, LOVLA, ms)

Jﬂﬂn:l_u,."ﬂ, L|],.-'Ll., ms}

T2406-93-84-1-04-4-0¢

T2407-83-3t-1-6(0R-1-20¢

TE407-EI-1G-1-3-1-10t [

JREILOVLE LOLY, ms)

JRIOLOLE, LOVLA,

H3KIRA, ms)

T2A07-31-12t=1-6t=1-7t

............. 72407-93-12t-1-11t-1-13¢

T241 =93 -6t=1-4-1-104

93387 Seminis)

9330 3emini=)

T2424-82-3t-1-T-5-20t

T2425-81-8-1-71-7-9t

9353 Seminis)

T2425-82-9t-33-81=1 -5t

T2A26-93-5t-1-2-12-6t

AFD
FER(LI/LE L1,L4)

T2427-93-9t=1-dt=1- 14t

T2A28-83-120-

FER(LI/LE L1,L4)

T242E-84-6l-4-12(17)%-1-1t
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Tablelb. Selfing line selection list in Thailand trial (continued)

Kind

AHGHA

AAE=

Self_| 90-

PR LLEY b

FER(LE/LE LI1,L3)

T2428=84=Ft=4=18(17)k=1=3t

P o e L, o RO, (TR

FEHI:LIJ'L3. L, Lﬂ]

SWBBI Feppa

PR‘ED'I'EH.-"HJ

'? dTB H—l— —H Hjt

T2473-84-Gi-4-1B(17R-1-& | 8

F2a08-9217t-1-ms-2t | s

'F'H‘.EDTLLH.I"LT.I

T2A05-935-6t-2-21-5-6t

pﬁgnT.;Lm;.

F‘R‘SDT':LB.-"LHJ'

CPzang-srootE-St6-1t | 9

PRSDTILALD

Liyid, ms)

T2408=8d-16t-1-1t=13-7t

BGILLLE LILE ms)

T2A408-84-198-1-1(0H-1-1t

PN LA e,

BELOLY L0 ms)

BGILALE L4 ms)

72409-B4-19t-1-1(0R-1-3¢

T2A09-84-194-1-1(0H-1-4¢

T2409-B4-130-1-100M-1- | 8

BGILILS LIVLA ms)

1

T2410-91-3t

72409-92-16t-1-3t-1-Tt

902124

F2azo-g2-1g-1-B-1-t |

"”]'21129 S 15:[-]“131 ]_m

B-2125

72029-81-19t-1-6t-1-Tt

o= a7t (R

T9468=dt-1-51-8~1t

33

e e S

PR (i

. P (R)

N ANabecs-3-at-s-2t

6333rGE-T-acia e |
£3338GE-3-dt-4—5t

I L e b s

Sl LI ik

_ B4TEA-GEE-10-11

| BATEE-2BI-2-26t

L S B

S4767-6t=11-dk

i e S

_1093G8-0-2B-12-121

126 TGT-0-2t-6-Tt

S2E2 MU v @

Faf 4% (H}

1258GE-6-2t-5-1t

23311G5-7-6t-5-5

=5 5% (2

9331366~ 28t

314 1GE-3-5t-4-5t

833??-G—Et—ﬁ ==t

83380-6-21-3-2Bt
8338 1-0-dt-6-3Bt

L B33er0-Gt-3-3t
SSEBS—M ? LS

§3384-1-10t-4-8t
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Tablelb. Selfing line selection list in Thailand trial (continued)

Kind

AHGHA

AAE=

_self | 90

Baltasar (ZERAIM)

Baltazar (ZERAIMD

oI IR L

' §3404-0-9t-3-3t

ittt s Lol SASTERAS, S

Ballasar IZ ERAIM:I
alraaar iIERMM

Elajtasn: [EERNM:I

#3404-0-gt-4-4t |

Baltazar (ZERAIND

Baltazar (ZERAIN

§3404-0-17t-1-8t

83404-0- 1&—4—81___,_________,_....

Baltasar (ZERAIM)

Baltazar IZEF!MMII

paasar (ZERANY |

S3404-0-17t-2-10k

83404-0-17t-4-12t

Ea]tasa.r IZEH.!-.IM:I
Haltasar IZEHNM:I

-”-Ba"a;;; [ZERNM:I......................

B3404-0-38-1-13t

Ballasar (ZERAIN)

Baltazar (ZERAIMD

8340

Gt

53404~)-15t-3-15t

EEII:EIEH.F [IEHNM:II
F-urb.ma]:a (ZERAIN

83404-0-5t-1-20t
B3A06-0-1-1-21t

Forunato ZERan

Fartunato (ZEFRAIMD

Forunatn (ZERAINM)

£3406— I:I 11—3—231

an ESME D .IE.\_E_EEt [EETTPETT TR PRTRETY I PP

.33405 B 1_”__1 E.ﬂt

Fortunato (ZERAIM)

Forlunato (TEF

y ek L)

Fartunata (ZERAIN)

Hlalb:-[ZEFtﬂ-.lMll

. q,g"n[zgﬁmm;

Luciana( ZERAIM)
0] L R(ES)

01" RISE)

B3411-0-3t-1-3 1t

T2A30-g2-2t-2-1 1t=2-2t

0| L4 R{ES)

LR

IR i

72430-82-04-2-1 1p-—2-3¢

Ted30-81-Ti-1-68-1-3k

72030-82-2t-2-11t-2-at |

MEHZSE':SEIIHII'IIE:'

_ MeRziSeminis)
BBRZII Seminis )

T2a32- B‘I—B‘t—l—ﬁl—ﬁ—ﬁ!

T2432-82-8t=3-3t-10-3t

MBRDII Seminis)

MBRZ9I(Seminis)

o vrsenng) ]

f24%2-82-10-4-4-2 -5t

7243295 -8t-38-2t—6-6t

Jeaso-se-d-rgi-toat

MBAZEH Seminis)

MEHL"H Slel'l'lll'lls':|

MEHEHB! Sla!mlnls!I

T2433-81-dt-8-24-2-6t

72435-83-Tt-1-1-3-5¢

Teass-gi-T-o-M-E-

MBRZEIN Seminis)

BABFSERN Seminis)

T2433-83-Tt-2-8t-1-9t

TE‘A'L'SE E'I A4-1-04-1 -2t

T2435-81-M-1-9-1-1k )

MBAEH Seminis)

MBAYSH Seminis)

BABREEX SEminis )

T2435=81=df=1=31=1 =4t
T2436-81--1-9%-1-5t

T2436-B1-db-1-8-1-5t |

e ORI e

7243581 -4-2-10t-1-1t

BABREEX Seminis)

53101

T2435-81-4r-2-100=1-2t

310-2

- 319 -



Tablelb. Selfing line selection list in Thailand trial (continued)

AHGHA

AAE

BABRSEX Seminis)

T2A3551 -A=2-10-1-3t

MBRSE Seminis)

MEBRAYSH Seminis)

Mﬂﬂmsgmm.;;

T2035=81=dt=2=108=1 =it

 72435-81-4t-2-10t-1-5t

Ted36- E'I—A'l'l—? TI—T—EE

MBREEZ ZEminis)

MBRSTS Seminis)

MBRAST Seminis)

T2436-81-4t-T-68-2-7F

__?2&35_8 1 _ﬁt_ ] _m_ .F _?t e e e ———

TpA36-82-51-8-61-9-5t

LA Ll VPSS [P T

B0-2227

MH‘-'UJ;: Seminis)

T2435-81-8-5-4-8-3t

TR0 Bl B B

D0-2228

ME‘I’DHSEmlnlEII

MEH:IIIG: Semlnlsll

72&33—52-6';—:1—5': 10-5t

72430-83-10b-6-Gt-5-Tt

?2-:1.39 32—&1—3&—6{—11—6{

MBI D8 Saminis)

MEG 105 Seminis)

MBEDSEA Seminis)

724183181104t

T2442-82-8t-32-41-5-3t

Crzadi-sp-mgst-r-tt |

SBO03ESeminls)

BBOIJEB[SEmlnIs]

SBUZEH.S!MIHIE]

TRA43-81-6t-1=11=-3-21

72444-81-81-2-21-15-6t

T2443-31-9-33-T-2-10¢ |

FROI2H Seminis)

T2445-81-6t=3-3t=12-0t

2341 _':"3‘2‘13—3 (i (A SRIERTPRONT)

L L6 o S R

7902352-39-39-6-4t-12- 10t

Bl o g SN N

 § Qf.ﬁl.%ﬁff_ff_'_f_'_f_'_ﬁf_'f_'fﬁf_ff_"_f_'_'_ff_ff_"_ff_'_ﬁ -

—-14-14-2-3t-E-5t

2
T2412G2-1-35-9-11-10-5t

12815G2-23-37-11-8-1-0t

i ....- ? 2 d ] 5 G‘? _2 3 3 8 _E _3 B t ] I:I t ..-.. -.-.. .-.-. -. ..-.- - .. -.. .. .-.-..

T2415G2-34-7-8-3Bt-1-0t

T2415G62-14-18-8-3B-1-0t

72415G2-

T2E92553-G-6-d~8Bt=1=0t

| 72694GI-4-12-T-4Bt-1-0t

T2634G3-4-12-T-4Bt-1-7t

T2EAEGE-2-2-7-3Bt-1-t

Te4186G2-6T-19-12-TE-1-0t

T2 BES-67-0-12-6B-1-0t

T B0 100 R ST O35/ D

 72416G2

_ T2416G2-3-21-T-7Bt-1 -8t

T2417G2-66-3-14~-H-1-6t

T2 TGE2=B6=12=10=Tt=1=4t

724 18G2-39-17-16-4B8-1-7k
 72418G2-39-22-10-4B8- 10t

T2418G2-53-14-16-468-1-4¢
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Tablelb. Selfing line selection list in Thailand trial (continued)

Kind

AHGHA

AAE=

L Lk d

_self | 90

HI".'T 0

83361G5-2-48t- -0t

_ TeA18G2-31-0-B-ABI-1-0b ]

S365-0

WLLIORN.. e

:]||._,| m:..

i]IL.I (0

8338TGE-0-4Bt-1-0t

ke e o e, SRR SR

.“.53',r|-|:|

L AT

0 (o)

OfL G

B3IGRGE-0-360-1-0t

B33T0EE-0-48t-1-0t

R e A

Sn 01 (A}

BIITIGE-E5-T-1-1

83419-0-1t-1-0t
F3A20-0-5-1-0t

_ BasTsGR-Y-m-1-Ob |

Bweat Fapper-F2

23421-0-5t-1-0t

Lo s s

nHlermer

JRE(LOLI L|I|"Lﬂ, ms}

242 1-81-8t-1-1 1t-5-8t

72407-83-3t- 1-8-2-3t

R

JASILALY LOLA, ms)

T2407-31 -8k~ -1t

JAS(LOALE, LIYLY, ms)

2123H(Sam|n|s]
JHS{L{U‘L& LI

?2410?-91 =ft=1=10t=7~4t
T3 -4A-1-13- 10

WTl N

J[ﬁ 1 ?2 -iaﬁ 1411142t

e SN B

72427-83-1t-1-24-5-1t
T2415G2-23-37-11-3-0-0t

L 21eG2-5-21-17-ERI-3 T-38L
TEMSGE E!-T
 72592G3-6-6-1-8Bt-2 3 4-0t

T2BYAG 12-T-A48t-0-0t

S4ET0I B aD
#4581 TE)

BOGE(AEYED

28502-1-1t

Sa504-1-1t

QaEDﬂ- _I ﬂ.Et EES Ea T

FESTILOYLY, LOSLA, ms)

JHS(LI.'I.I"LB. Ll.'n-"Lﬂ,. ms}

HSK!HH ms)

T2405G2-34-15-18-2 1-2-20t

72411G2-5-18-14-19-8-1t

T2A0TE2-A5-23-31-13-1-11 . |

DHEFAMHSE) 7

8311 1-4-18-6-Tt

2

=P 2R3

orif 2514

DPH.I ﬂt'lﬁ

Rl L'Hi__

GPH.I 'ﬂ tzz
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Tablelb. Selfing line selection list in Thailand trial (continued)

Kind

AHGHA

AAE=

_self | 90

SR B O] ST LR

2%

L EEl

O e

SFHf 2Fan

%

o) 243

B ol AR

B

DI-H.I o !,u]

EFH EF

'“'!ruigt:z B e i i R Sy

ZFH a3

R

TerH aras

‘00-2364

S 2FL5

I s

E-'I"Iﬂ .:.‘53

= DI-!.I Utﬁ

S5

e
-“Dhu.l'ﬂt“ﬁ

Dl-ui 'Ulﬁz
T aa
"'—rlﬂ f':*ﬂl

Dhu.l o tﬁ

B e

Enﬂ ggg

Sr LF 70
T LN

S RT3

Dhu.lﬂ':‘t?a

DI-!.I a Iaz

.Erull QF?? ey e e e g g R g e R A E e E R A ek gy e s

L EEE]

Dhu.l'ﬂt 108

- Erull ‘nﬂt 1“ o e B

"-‘H‘I &'131

_f|:|-| 313.1 g R e Pt s g o e e s b i 'y

s w I:“-_EEt R LS P TTEPTT  PTNEPT P .--.-.-I-.-I--

CHTYI 2 3e

HT 5] 2 =3Bt

HTyme-set |

HT‘r"JI»I 2F-3et

ELEE

... L NIRRT VT

0-1t

0 dBt ra e ra e amaemaaw f a

3515=1

e e

s ”m LI .Iﬂ e e

E‘PH.I 0 tzz

L T ... 3
e

Sh15-28

SEIp-48
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Tablel6. Sibbing line selection list in Thailand trial

CBELILOLE LAALE ma)

FRA03-2-81-5-11-3-2{4)

Kind| &% AGEHA HAAEH FL Lk
Sib | se-2007 SPCLVLE LfLams) | 72401-93-2t-3-1-4B{0% S005-4B/ 30050
. Sib 190-2008) SPCILOLY LILE ms) 72001-93-140-1 1513838 | s/
Sib | S0-20049 SPCILOLY LOYLE ma) T2A01 =8 1=14t=1-010% #15-E/5005=10
Sih | w0-2013 SPCILIVLA LO/LE mz) 83325G5-5-1t-2-18(1 ?]t - | Baez-11
Sb [seze22]  oenoasiiens | 72405-83-7-1-g-1-1@t | ssime
Sib | B0-2026 DELil.u-'La Lﬂ.-"L-i-. msJ ?EﬂﬂE—QQ—Et 1—Et 1 .;:f 1t a3s- 2."3339—1
_Sib |se2e27|  oBULMaLgAAms) | 72403-92-5l-1-8-1-14(1B) | SE-IVa0E-1s
i DALILILE LIII.-"!.{ msJ ?2%3—@2—&—3—3—1 ‘rE-UEJt IH3- IE«"EUH—]E

MRASms)

Jfetad Senk T ALY

BRG{ms] . B
MR(mE) 72404-92-0t-1-Et-1-15( 14}t R
MRS {me) T2408-81-15-2-134-1-1 19(2 18)t | 30681 19/064-2 19
_______________________________ e —— T hTe e
Jalran 79483-2t-1-6t-1-15(18)% 085~ 5/ 8519
FESTILOLR L& ms) | 1240551 -dt-1-13t=5-T(6 1 -1/
FEATILOALE LOALA, ms) 72405~81 -dk=1-13t-4-1(2% F094-1/5084-2
Sh |eo.se6a|  FesTOMA L4 nmel | 2405 -84-3t-1- 15t-2-2B(28 )t aI00-8/91 028
3| so-2071 oo dmsuedalwiams) | T2807-83-11-1-16-4-6(5k | 9NG-EBIES
Sib_ | s0-2072 TR . 735‘37‘91 At-1- ‘St 1- 14{2 3“ e ‘1"9”9’23
“Sih | se-2073 JRSILO/LA LA ms) i T2407-91-G-1-18t-2-2(3% | 9113281193
Sib. | #0-2078]  HIKAA, me)ANLVLLANLA §E] | | LFAEOCTHT I S SEIT a-ar -1 2 28t | 91580113
' os0| ”ﬁ*f‘f‘ﬁ..."."“? ......... ﬁ“%‘“ .1 ”‘1 15t 3 9"’5* 5“ ..... ‘:‘.'.?IE.‘.’*.’.E"?.IT?.E..
RFD 72427-83-1t-3-3( 1)t I140-33040-1
e 7odoTsS-3-4-9(10k | awE-gsis |
RFD ?24?? Ed—itt E—Et 1—5(TJt JUT-5N4T-T
e e L R i
D | T2427-81-20-1-12-1-90 100 S1SE-G/SIS10
FEROLMS LM b 72428-84-2-2-1t-2-T(5)t NeF NS |
FER(LILZ L1LA) 12428-84-2t-2-1Tt=1-4(5 916 7-4/9NET-5
Sk | s0.2110 BGILIVLE LVLA ms) 72409-84-1t-1-5t-1-19018) 9179-19/9179-19
Sh_|seane| BGILILE LWL ms)  72409-93-10t-2-10t-3-4(3)t 9IS
i BGILVLA LOLY, ms) 72409-93-10t-2-10t=3-8( 7t 9106-5/8168-7

ALY WE s

72003-93-13t-2-gt-2-7(8k |

?HHI ?.-"3591*&

“H"T‘ 98265 E—SEESB]E szu—aa.fazu aﬂ
. FIJQ"GITIS 1252—'36 ﬂ.ﬁ} 1—5 ?{5 Sflt ...EZEEEFIM—EE
T b AR I b B w4 S TR
o o] IR OILEERISS) oo J2as0-ge-J-1-1201-8070
Sih | s0-2293 JRSILOAA, LIYLY, s} THA0T-31-8t-1-100-T- 190200 4330-15/ 535220
%ib | Do-2208 JRS(LILY, LILY, ms) _ 12407-83-11-1-120-7-3(10 3397-3/5397-1
gy S T S e
e e e i
Sh [se2me| 0ILEY-2/HIVT 0 SA14-106/541 10
b | so-2328 JFIS(LEI.-"'LB. LI¥LA, ms} B4- 2 ME4-19
b |eesazs| RSIOAE (AL ms) ToA07GE-06-23-14-13-16-1(2% | awe-yuma
Sib | #0-2334 HEKIRR, ms) 7241 1G2-42-36-12-4-13-3{4x 9479- 3/ U9~
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Tablel7. F1 combination list in Thailand trial

HGNA

AAEH

FL b

SPCILYLY, LILY ma)d RS(LO/LA LOFLS, ma)

SPOILLYLA, LOLA msi/MRGEImE)

T2401-53-2-3- -8/ TH0T-33-12-1-1 11-1-0t
B—IE—E{I-E

TE#IJIH

-1[—1 11.-"'.'21104-51 I*.'i ?—II—HI

3005- 28/ T 240

EIEILI:LIZI.-“LE LI:I.-“L-t ms:L-'F'HSDs:LSFLE}

SFC(LEI.I"LB, LE-"Lﬂ mEJfJFtSiL.EI."LR I..U.-"LI. ms]

124&1 E’I |-1[-1 mmmrez 2.—-—| 1- 12 4 L‘l
'mﬂrﬁia-‘n-l EI1.-'F &"a‘“miﬁsz-m-ﬂ-13-ﬁ-1:}n1

DBLILO/LS, LIVLY, ms)fFESTILI/LY LO'LY, ms)

S0-2024 T240365 T 1-Bi-1- 28 72056 2 3 1 - 122
50-2025 DBELILOLA, LE/Le ms}IJHS{LEfLE, LwLd, mg) | TA03-E3-Th1- 1= R TRAT- 93 121 1 110t

| | 90.2030] BLLOLZ LIVLY me)/BSILILA LY, m5) i THI- m»aqt 308/ T80 It | SiEE/81E0
| 902021 | DELILLLE LO/LA me)/FESTILI/LY, LOLY, ms) | T260F-80-6H51H3- 0/ TGRS F-00-5- 100 | SOME-28/M510
90-2033 G DRRET R PGSR 51-1-0--LE TA6-SRE LSO | SO-CB/816-D
S (02002 WRGImS)ORSILAE L4 ne) | TeM0esISEESR M S 1T IOL | SESR/SIH0
T 902060 | FESTILYL, LVLA ms)RSILILE LOVLA, ms) | ToA05-Bi- St 1- 13k 4-0R 000G 05-05 119108 | SOSI-CB/S700
902393 FEST[LD-"LE LO/LY, ms)PREOTILFLY TEAIERB ~dent o] Bimta I8 TEANAGE-E1-2T -8B 1200 | BOR-DR/GIREH)
80-2074 | JRSILULY LULY, me)URSILOILS LYY me) | TOMIT-O1-Ak1-1o208/TAMIGE 25111260t | 9119-08/ME30
1002077 | HSHAR mal/URSILWLA LULY, me) | TEHT-TI et 13 0 TATR I 1 -0 | 9126109128 |

[IRP

HEKIRR, ms)/BS{LO/LY LOVLA, ms) Ted 1 1-91-16-1-1 343/ 7208 20- 18- -3tk

NI
E]

TET | 903118 | BGILYLE LOLE meY/FESTILAA LOLY ms) TR
F1 | 90-2145 | B -Gms/PRIOTILILS 1252 GE-AR1=14 16720852301 136130 | 226~ 16798820
----- F1 | 902146 1% -Gms/JRS(LVLS, LIS, ms) |250-GE~AD1-18 DY/ TADTR2-031 -1 -\ 248 | SE06-18 2034630 |
CF1 |se2148 UGns/PR () | O-GEAM-D IWERISSTE | 90 0D
F1 | 902206 | JRSILOLS L/L4, ms)/FESTILLE LOLA ms) | TAAD-S1-4+-1-100T-28/72406020-34-05-2-20-10-01 | 9000-28/80ED-0
e ovazis]| gk 1l.-'FEH{|_1,.|'|_1 |_| Ln . TES&DG?—E-—‘1-23—E—E‘7-26J'12423-33-1EI-1 zH uu' eI
1 |902316]  BR-U/Sweel Pesper Y | 7033 5112360 T 110 | B-R/RIT0
F1 | 90-2317 | SPCILOAL LVLY ms) /BG(LIVLA LIVLA, ms] | Tosdroa-simteoemtnaioat Tastiesionten-ti e | SUB-3R/81060
F1 |90-2318|  SPOWOAR LA ms) /ORPISTEYIRut] | 2 ar::l i e pSELney | MBI
F1 | 90-2319| SPCILLLE LAY rﬁ;}JJHSQLﬂfLS. LILY, ma) [ 7260100040=0001 4t De]Ba2E TI407=BE=1 et emtale | SRR 240
F1 | 902320 MRG(ms )/ MGAT B37-26/ 90620

F1 [902321  MEGInsYURSILILE LA me) |raesaci aioas | s ivaers
CF1 |veasas|  DA/FESTILWLA LULA me) | eGSR S 2 00 | MMM
F 00-2327 FESTILO/LZ LOVLY, ms)/PRSOTILAL) ?249562—&915—1—&&'?245632-33—1?—:&3-1m 56 MR
F1 |se2za0| JRSILIVLE LUL NEVMRGINE) |72ttt o 3tedh mastiriiottrtoi e | GSOB/MAD |
Fi 80-2331 JRI(LILY, LOVLY, mel/Sweel Penaer TM?GEE-}Hq-13-$s-zaﬁ9t?&-1t-1-ab-i-i;-ﬁi--- M&&-éé;mm-u
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(3) T= dA An] AIE 243

o)z 833 W &l (Riy ¢ A9l AR (FEOIA] ¢ e ) E gHFOoR ¥
Alste] s= @A AT A oA Z7] Mkl #ARE 1ol HA g Ades &
o= olgsilov oy #d, AZA Tol AAL e F&otes =Fo] Y
2= Ze Fdskd v (Fig.2l).

JRS X 2423R (72407—-83-3t—1-3 5 X 72423—-84—4t—1-0t) x& AN {4
xdow Ao Fu AL Gzt o] FE gl Azo] 955k Zlo s FAME S
t}. RPD X JRS %3 (72427—83—11:—2—17 18 X 72407-93-12t—1-0t) F3%=
A F 2o o] geta HA FEo] kgt Aow Yyt dA 8
Aole] oAS T3 Ay Ao WEFor AR nAR A7E =& Aot S A
© 2 o433 th(Tablel8, Fig.22).

The front side of plastic house

Cultivation scene With retail merchant

Fig.21. F1 combination test in Sandong of China

- 325 -



Tablel8. Key traits of test cross combinations

Combination color Traits Remark
DRP1086R X . . .
red good fruit color, a little long fruit
2423R
short plant height, long shelf life, L
JRS X 2423R red key combination
glossy
7TAVS5 X RPD red bad fruit color

. low temperature tolerance, good fruit color, .
i red ] ] ] control variety
continuous fruit setting

[

JRS X MSRT yellow weak plant vigor
JRS X 2423R yellow late maturity, bad fruit shape
RPD X JRS yellow good fruit color, glossy key combination

FEST X 2423R yellow bad fruit shape
PN yellow low temperature tolerance control vareity

BG X VLTI orange good fruit shape and setting

PPEK-208
Rilte Mx

DRP1086R X 2423R JRS X 2423R

TAVS5 x RPD

Fig.22. Test cross combinations and control variety

M
e
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PER-214
Wl M

ey aene-d 0 s

i 0y

JRS x MSRT JRS x 2423R

PEK-209
Bai
M) e

FEST x 2423R

A b
& A
L (L TR

Lo N BG x VLTI

Fig.22. Test cross combinations and control variety(continued)
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(4) A1 AF-A 23 A A A

88%3F 4 Debla, Cupra(&A), Derby, Coletti(34), Orange Glory, Boogie (53}
)E UHFES TAIste] Aldsioith AAAQl &Ase ¢ekdlal, o] A9 o 9
FRE NN 2F F AN 42T, =@M 2%, AN 127 5 F 72T T E

o2 XMty gl o (Tablel9, Table20, Fig.23, Fig.24, Fig.25, Fig.26, Fig.27,
Fig.28, Fig.29) vd% =% A& AdE FTFst] Hzolx wufd =3 o] A=
) (Fig.30, Fig.31).

Tablel9. Key traits of selected combination

Combi. Pedigree Traits

large fruit, good fruit shape, good hilum
DBL X CPR (72403-92-5t-1-5t-0 X . . ]
No.117 shape, exact 4 core shape. a little light fruit
72402-82-3t-1-9t-0) |
color

large fruit, good fruit shape, good hilum
DBL X 8493R (72403-92-5t-1-5t-0 X ; .
No.118 shape, good 4 core shape. good fruit setting, a
72422-82-5t-1-4t-0) . . .
little light fruit color

large fruit, good fruit setting, good blocky

No.1%5 MRG X 2423R (72404-92-5t-1-8t-0 X shape, good plant vigor, a little light fruit
o.

72423-83-1t-1-4t-0) color, late coloring, purple fruit appearance

possibility

extra large fruit, good fruit setting, good fruit
No.102 #467 X #468 (98503-0/93504-0) shape, a little thin pericarp, fruit skin

irregularity, China market type

early maturity, small leaf, short stem. short
JRS X DB (72407G2-45-23-14-16-0 X plant height, good fruit setting, good hilum
79022G2-77-19-21-0) shape, exact 4 core shape, possibility of

calcium excess symptom appearance of male

No.130

early coloring, early maturity, strong plant
JRS X MGRT (72407G2-45-23-14-16-0 . . . oo )
No.134 vigor, a little long fruit, possibility of calcium
X 72406G2-64-21-8-6-0) .
deficiency symptom

strong plant vigor, good lower part fruit
BG X RBT (72409-93-13t-2-8t-0 X setting, early coloring, good blocky shape,
72429-81-19t-1-8t-0) good 4 core shape, possibility of bad second

fruit setting

No.177
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Table20. Key traits of selected combination and control varieties

201 Debla 3 3 2 3 2 1 235 | 5.7 [ 1.3 110.1 | 8.6 | 0.81 4
202 Cupra(EZ) 4 3 2 3 2 1 179 |66 [ 1.2 [10.4 | 7.4 |10.75 4
102 #467 (| UA) /#468( 1| 2B) 2 5 2 2 2 1 190 | 75 [1.5 |10.8 | 7.8 |0.79 4
117 | DBL(LO/L3, LO/L4, ms)/CPR(L3/L3) 4 3 4 3 2 1 187 |74 (1.3 [ 83 | 7.8 10.85 3
118 DBL(LO/L3, LO/L4, ms)/8493R(Seminis) 4 3 4 3 2 1 215 |76 |11 101 | 85 |0.77 4
215 | DBL(LO/L3, LO/L4, ms)/BG(LO/L3, LO/L4, ms) 4 3 2 3 5 1 204 | 81 [ 1.0 ]110.0 | 8.2 |0.70 3
203 Derby (DR) Y 4 3 2 2 5 1 202 154 |1.0 | 82 [8.0 [0.89 3
204 Coletti(EZ) Y 3 3 2 3 5 1 211 152 (12 | 87 |89 [0.77 5
130 JRS(LO/L3, LO/L4, ms)/DB Y 3 3 2 3 4 1 238 |66 | 1.3 | 88 [9.4 |0.87 4
134 JRS(LO/L3, LO/L4, ms)/MGRT Y 3 4 2 3 5 3 177 |72 [1.0 ] 93 | 7.1 ]10.98 3
205 Boogie (RZ) 2 3 2 2 2 2 (180 | 6.7 1.2 | 87 | 7.8 10.70 3
206 LA X = 22[(SM) 2 3 2 4 3 1 206 | 6.8 [1.3 | 7.9 | 8.2 [0.89 3
177 BG(LO/L3, LO/L4, ms)/RBT 2 3 3 3 3 3 [202 | 56 |11 9.7 | 7.7 10.71 3
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Female Male

F1

Fig.23. Female, male and F1 fruits of No.117
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Female

LR RY TR T

F1

Fig.24. Female, male and F1 fruits of No.118
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Female Male

F1

Fig.25. Female, male and F1 fruits of No.125
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Female

F1

Fig.26. Female, male and F1 fruits of No.102
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Female Male

F1

Fig.27. Female, male and F1 fruits of No.130
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Female Male

F1

Fig.28. Female, male and F1 fruits of No.134
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Female Male

Fig.29. Female, male and F1 fruits of No.177
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Fig.30. Total combination diagram
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Fig.31. Making combiantions after male and female fruits
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The inside of plastic house Red fruit selection

Yellow fruit selection Orange fruit selection

Fig.32. Selection lines and plants in soil cultivation
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Al AAH(2010-2011)

), ®i= 2ol A AlEAE FR T

2 Rk HA Fsha g A7 Zpol7h v A9 rh W] S sk (Fig.33).
HAo] o1& 57 AT Ad APS Vestd BA AR F 94F7e 44 34
F, = 98 dFolv 1-1 HA9 EFA el ol Hxow Ass @A F
o EREoRE HESH "Evh B As FFelA FEE ASTH 272 B o5 IF
or dde] Hi, @Y AF FHFeA FE AT 2T THERM) AL dFow
Ado] drh. whE A AR = AP AFI 23S FF AP oR ol rhed,
g A7)1E 43 v AR @Ak gtk T @A AP AE HE olF 3% 7
B F=Y A7 @7 APEoR AFsE A2 AZIHoR FEvt glod 8 AR

-

1-10tH
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I ZF olE = EE

Fig.33. Outline of breeding system
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Table.20. Cultivation outline based on sowing date

. . No.of .
Trial Site . Sowing Harvest Remark
subject
South area ) L. in Dec. )
Sancheong 1-1 E. in Aug. . Transfer to Anseong trial
(Summer) E. in Jan.
South area . . Transfer to Thailand dry
] Sancheong 1-1 E. in Feb. L. in Jul. .
(Winter) trial
Anseong Anseong 1-2 E. in Mar. L. in Aug.
Thailand . . L
Khonkaen 1-2 E. in Sep. L. in Feb. F1 combination and test
(Dry)
Thailand Khonkaen . . . )
) ) ) 1-2 M. in Apr. L. in Sep. Trial seed production
(Rainy) Chiangmai
China Sandong . .
1-2 L. in Jul. L. in Dec. Local test
(Short term)  Sugwang
China Sandong . _
1-2 M. in Aug. Jan."Apr. Local test

(Long term)  Sugwang

(2) H= 7] AE

SPC % 538 AES FAGA AW
oBAl AL ojES), OB WA AVE E }

of FA Ytk AF F/WE A kA PAS v o]
s 2A7E 7hs sk (Fig.34.).

=0 AR VR R el s AAR V)59 ®sE Fo] AMM HJTZeUF @

OFA AL, AEAFTE WolA AL Sl FAlolvh BHEe VFE 10¥8 Fwold A= F o

AW S g2 2 WY AR vk He Zo] A, Ad #1148 §

T/ B2 AR dd TElE digoR sl ARt oRr 7] AHo] FA X

itk &5 A AME feke] A xTlel Hee AAss AR agEolof &

Ao AzEw AHo] ol AR FHdE oA Fd=olM Y dFk ot =olF o
]

Aol & Ao
Selfing A% 237 704, sibbing AE 58%%S AWt F1 28%¢S At
(Table21, Table22, Table23).
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10days after sowing 3bdays after sowing(transplanting time)

Scattering calcium Field preparation(ridge)

Field preparation(ridge) Field preparation(mulching)

Fig.34. Dry season Thailand trial
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Transplanting Transplanting

Harvest Harvest

Fig.34. Dry season Thailand trial (continued)
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Seed sterilization

Fig.34. Dry season Thailand trial (continued)
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Table2l. Selected selfing lines and plants list

Kind|[S/F|€#=[ SN |azde= GNA PDGRE H| 32
selfing| F | 108}|1011-1001]9004-3 SPC(LO/L3, LO/L4 ms) 72401-93-2t-4-16t-1-7t-10-3t

selfing| F | 108}]1011-1016 [ 9008-2 SPC(LO/L3, LO/L4 ms) 72401-83-14t-1-1-6t-5-2t

seffing| F | 108t|1011-1019|9012-9 CPR(L3/L3) 72402-81-6t-36-1t-1-10t-3-9t

selfing| F | 108}|1011-1020]9013-4 CPR(L3/L3) 72402-93-17¢-32-6t-1-5t-3-4t

Semng F 103} S 90149 CPR(L3/|_3) ............................... 72402823t19t12t59t
selfing| F | 108}|1011-1022]9015-4 CPR(L3/L3) 72402-82-3t-32-9t-1-5¢-10-4t

Sefing| F | 108t|2011-1055]| 9031-5 9253(Seminis) 72414-91-7t-1-3t-1-5t-3-5t

selfing] F | 108} |1011-1056 | 9033-11 DRP1086R(Ruitor) 72421-82-7t-1-6t-1-8t-10-11t

Selﬂng F 105} e 90363 2423R(Semm|s) .......................... 72423829t13t48t283t ........................
selfing] F | 108}|1011-1058|9037-9 2423R(Seminis) 72423-82-9t-38-5t-8-5t-3B-9t

sefing| F | 108t| 2011-1059] 9038-2 2423R(Seminis) 72423-84-4t-30-9t-3-5t-5-2t

sefing| F ] 10¢} | 1011-1060 | 9040-2 Jairan 79483-2t-1-6t-1-1t-8-2t

selfing| F |10 |1011-1063 | 9043-12 FEST(LO/L3, LO/L4, ms) 72405-81-15t-1-9t-3-12t

selfing [ F | 108} [ 1011-1064 [ 9044-6 FEST(LO/L3, LO/L4, ms) 72405-82-5t-4-1-4t-2-6t

selfing| F | 108}|1011-1067 | 9046-10 FEST(LO/L3, LO/L4, ms) 72405-94-3t-1-1t-1-10t-10-10t

selfing| F | 108}]1011-1068 ] 9047-8 MSRT(LO/L3, LO/L4) 72406-82-9t-1-9t-7-7t-10-8t

Selfing| F | 108}|1011-1069 | 9048-10 MSRT(LO/L3, LO/L4) 72406-84-5t-1-4t-4-3t-2B-10t

sing| F |108t| 1012070 (005108 JRS(LO/L3, LO/L4, ms) | moreessseraoase ||
selfing| F | 108}|1011-1071] 9052-28 JRS(LO/L3, LO/L4, ms) 72407-83-3t-1-5(0)t-1-20t-9-2Bt

Selfing| F | 108} | 1011-1074 | sseomenco JRS(LO/L3, LO/L4, ms) /'?'?C 7079146118611 42 10:30 33000

selfing| F | 108}|1011-1091 9063-13 9338Y(Seminis) 72424-82-3t-1-7t-5-20t-6-13t

Selfing| F | 108} |1011-1092 | 9066-12 9394Y(Seminis) 72425-82-9t-33-8t-1-5t-7-12t

selfing| F |108}|1011-1110] 9076-15 FER(L1/L3, L1,L4) 72428-83-12t-1-2t-1-7t-4-15¢

selfing] F | 108}[1011-1132| 9083-3 Sweet Pepper Y 79478-1t-1-3t-11-10t-7-3t

selfing| F | 108}]1011-1133] 9987-9 PRSDT(L3/L3) 72408-82-20t-2-8t-6-1t-7-9t

Semng F 103} S 90892 ...................... BG(LO/L3IL0/L4Ims) ...................... 72409915t 12t 11t82t ........................
selfing| F |108}|1011-1152] 9100-12 RBT 72429-82-18t-1-5t-1-5t-9-12t

seffing| F | 108t|1011-1153(9101-1 RBT 72429-83-9t-1-16t-1-10t-5-1t

selfing] F | 108}|1011-1154 [ 9102-1 RBT 72429-83-16t-1-18t-1-8t-6-1t

stng| F [wstfionassforoao] RBT T IRrE R
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Table2l. Selected selfing lines and plants list(continued)

Kind[S/F|#=| SN |z#usz GNA PDGRE H| 11
selfing| F | 108}]1011-1156[ 9104-8 RBT 72429-84-20t-1-7t-1-1t-6-8t

selfing| F ] 10¢} | 10111157 9105-38 7AVS3 79466-5t-1-4t-7-2t-4-3Bt

seffing| F [108}|1011-1158] 9110-12 K, tHP (R) 83338G5-3-4t-4-8t-8-12t

Selfing| F | 108]1011-1261[971713-3 E|- (Y) 83348G5-0-3t-10-2t-10-3t
I e e EOuo R ILHO)MS SN

seffing| F [108}]1011-1163]9115-2 I} (O) 83356G5-0-1t-7-1t-6-2t

selfing| F 108} | 10111164 9116-5 AP8 84762-6t-3-4t-10-5t

selfing| F | 108} |1011-1165[9118-7 AP11 84765-5t-12-5Bt-5-7t

seffing| F | 102} [1011-1166 | 9119-1 AP12 84766-2Bt-2-2Bt-2B-1t

Sefing| F | 108t|2011-1167 ]| 9120-2 AP13 84767-5t-11-4t-8-2t

seffing| F [108t]1011-1171] 9124-7 ZX53 oA @ 1257G7-0-2t-6-7t-4-7t

seffing| F |10 |1011-1172] 9125-12 ZX53 0| 2@ 1258G8-6-2t-6-1t-7-12t

seffing| F [108}|1011-1173] 9128-10 k| 53 (%) 83313G5-2-7t-4-2Bt-4-10t
sing| F [10stfroamaforzzne| 558 83381-0-41-6-3Bt-6-12t

selfing[ F | 108} {1011-1275{9134-9 62 A 83382-0-6t-3-3t-3B-t

selfing| F | 10| 10111276 | 9135-10 62 B 83383-0-4t-7-1t-3B-10t

seffing| F |10 |1011-1177] 9136-12 AxXA 83384-1-10t-4-8t-2B-12t

seffing| F [108}[1011-117819137-6 Baltasar (ZERAIM) 83404-0-9t-1-1t-7-6t

Sefing| F | 10¢} | 1011-1179 | 9138-12 Baltasar (ZERAIM) 83404-0-9t-2-2t-3-12t

seffing| F 108} [1011-1180(9739-2 Baltasar (ZERAIM) 83404-0-9t-3-3t-1-2t

seffing| F |10} [1011-118119140-6 Baltasar (ZERAIM) 83404-0-9t-4-4t-5-6t

seffing| F | 108} 1011-1182]9141-7 Baltasar (ZERAIM) 83404-0-16t-1-5t-10-7t

seffing| F |10%}|1011-1183] 9144-9 Baltasar (ZERAIM) 83404-0-16t-4-8t-5-9t

seffing| F |10¢}|1011-1184] 9147-1 Baltasar (ZERAIM) 83404-0-17t-3-11t-7-1t

selfing| F |10¢}| 10111185 9148-1 Baltasar (ZERAIM) 83404-0-17t-4-12t-7-1t

seing| [ | 108410111136 9149.7 Baltasar (ZERAIM) | 83404-0-3- 113047t
o A e e e Baltasar (ZERAIM) 83404-0-3t-2-14t-2-9t

seffing| F |10%}|1011-1188 | 9155-¢ Baltasar (ZERAIM) 83404-0-15t-4-19t-8-6t

seffing| F |108}|1011-1189| 9157-3 Fortunato (ZERAIM) 83406-0-1t-1-21t-10-3t

seffing| F |10 |1012-1190] 9158-12 Fortunato (ZERAIM) 83406-0-1t-2-22t-7-12t

seffing| F | 10¢}|1011-1291] 9160-5 Fortunato (ZERAIM) 83406-0-11t-1-24t-4-5t

seifing| F [108}|1011-1192] 9161-11 Fortunato (ZERAIM) 83406-0-11t-2-25t-5-11t

selfing[ F | 108} [1011-1193 f 9164-10 Fortunato (ZERAIM) 83406-0-23t-3-28t-5-10t

seffing| F | 108} | 10111195 9165-2 Rialto(ZERAIM) 83410-0-21t-1-29t-10-2t

seing F 105t 1011-1196 | 9166-9 Rialto(ZERAIM) BA100:2661306109
S I o e 91792 ...................................... P7015 e

selfing] F |108}|1011-1202(9180-8 P7016 23|EF 47 mQY-3Bt-4-8t

seffing| F | 108t|1011-1203 9183-10 OFH| 2F18 AN18-2Bt-2B-10t
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Table2l. Selected selfing lines and plants list(continued)

Kind|S/F|2=| SN [zu¥z GNA PDGRE H| 1l
0 4 o P 9. H:IH%F38 ................................... VTS B
seffing| F |10t [1011-1205|9189-9 OFH{ QF49 AN49-2Bt-2B-9t

seffing| F 108} [1011-1206[ 9790-8 OFH 53 AN53-5Bt-2B-8t

seffing| F [108[1011-1207]9191-4 OFH 63 ANG63-2Bt-2B-4t

seffing| [ [108} [ 1011-1208 ] 9192-10 OkHfj k64 AN64-3Bt-2B-10t

seffing| F 108t [ 10111209 [ 9196-10 OFH{ QF134 AN134-4Bt-2B-10t

seffing| F [108[1011-1210]9197-4 OFHj QF137 AN37-1t-2B-4t

selfing[ F [ 108} | 1011-1211  9222-38 AN(Valentine F4) 07464-1-3Bt

seffing| | [108}]1011-1212] 9229-1 S5 AHI-2 (K100123,Kocsag) 08336-3B-1t | |
o e —L=°XH1I7(K100111 ) ........................ T

sefing| F |10} |1011-1215[9233-1| Sir John (M2CH M-2A HSL|)lot 38674 Hazera-1 | 1011-9233-1t

selfing [ F |10 |1011-1216 [ 9233-2| Sir John (MSCH M@4 Mo L|#)lot 38674 Hazera-2 | 1011-9233-2t

selfing[ F [108}[1011-12179233-3| Sir John (M2LH Al@4 HEL|t)Lot 38674 Hazera-3 | 1011-9233-3t

selfing[ F |10} |1011-12189233-4] Sir John (MSLH M@ Mo L|#)lot 38674 Hazera-4 | 1011-9233-4t

selfing [ F [ 108} [1011-1219{9234-1| Syrus (ML M4 2| )lot 41639 Hazera-1| 1011-9234-1t

selfing[ F [ 108 [1011-1220{9234-2| Syrus (MSCH MZA 25| )lot 41639 Hazera-2| 1011-9234-2t

seffing| F 10810111221 9234-3| Syrus (M2 M| 2A H 2L )lot 41639 Hazera-3|  1011-9234-3t

selfing[ F [ 10810111222 9234-4| Syrus (MSCH M-ZA 25| )lot 41639 Hazera-4| 1011-9234-4t

seing | F |1064] 10111223 0235 1| vargas (427) M2k B Hlot 42065 Hazera1 | 1011-9235-1t |
seffing| F [108F[1011-1224]9235-2] vargas (2L Al@4 HDL|H)lot 42465 Hazera2 | 1011-9235-2t

seffing| F |10} {1011-1225[9235-3| vargas (M ST} MZ4 M2 L|d)lot 42465 Hazera-3 | 1011-9235-3t

selfing[ F [108}[1011-1226 [ 9235-4| Vargas (M SC) M-2A HSL|H)lot 42465 Hazera-4 | 1011-9235-4t

seffing| F |10¢t|1011-1227{ 9236-1| Zin (MSC) MEA ® 25| tH)lot 45652 Hazera-1 | 1011-9236-1t

seffing| F [1081[1011-1229]9236-3] Zin (ML) M-2A HB|t)lot 45652 Hazera-3 | 1011-9236-3t

seffing| F |108}[1011-1231) 9237-1] Zin (M2} MZA XS L H)lot 45652 Hazera-1 | 1011-9237-1t

sefing| F [108]1011-1232/9737.-2f Zin (MZTh M@ HEL|)lot 45652 Hazera-2 | 1011-9237-2t | |
seing | F [108t{ 10111232 00373 7in (4204 M2 2L/ 8)lot 45652 Hazera-3 | 1011-9237-3t

seffing| F | 108t| 101112351 9238-8|  Cupra(EZ) 22| A TSWV K &t /g Mgt 1011-9238-8t

seffing| F |108f[1011-12369239-4]  Cupra(EZ) 22| A TSWV X gt /d Mt 1011-9239-4t

seing| F [108[10111237)9240-9| Cupra(EZ)Z 2| ATSWV Mg dE | 1011-9240-9%t |
seing | F |w0sf|10111238| 02411 Cupra(EZ)22| A TSWVA SN MY | 1011-9241-1t |
seffing| F | 108t{1011-1239| 9242-8|  Cupra(EZ) & 2| A TSWV X gt/ d M et 1011-9242-8t

seffing| F | 108t| 1011-1240| 9242-10| - Cupra(EZ) 22| A TSWV K e g MeEr | 1011-9242-10t

seffing| F | 108f{1011-124119243-5]  Cupra(EZ) 22| A TSWV X gt/ d M et 1011-9243-5t

seffing| F | 108t| 101112421 9244-2|  Cupra(EZ) 22| A TSWV K &t/ d Mgt 1011-9244-2t

s I e e B Cupra(EZ)—E—EIﬁITSWVH%“gA._‘IHE* ......... TEERCTERT S —
seffing| F |108t{1011-1244| 9246-1]  Cupra(EZ) 22| A TSWV X gt/ d Mgt 1011-9246-1t

seffing| F | 108t| 1011-124519246.2|  Cupra(EZ) 22| A TSWV K gt/ d Mt 1011-9246-2t
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Table2l. Selected selfing lines and plants list(continued)

Kind|S/F|®¥=| SN [=zuus GNA PDGRE | | Hll
safing| F | 106410111206 | 9472 Cupra(EZ)22| ATSWV RS ME | 1011-9247-2t

seffing| F | 108t| 1011-1247 | 9249.7| ~ Cupra(EZ) 22| A TSWV K &b /g Mt 1011-9249-7t

seffing| F | 108f{1011-1248| 9250-8|  Cupra(EZ) 22| A TSWV X gt/ Mt 1011-9250-8t

seffing| F | 108t[1011-1249| 9251-2]  Cupra(EZ) 22| A TSWV X gt/ d Mgt 1011-9251-2t

0 B i e B Cupra(EZ)—E—EIAITSWVH%“g{jHE* ......... T T e—
seffing| F | 108t{1011-1251| 9254-6]  Cupra(EZ) & 2| A TSWV X gt/ d M et 1011-9254-6t

seffing| F | 108t| 10111252 9255.8| - Cupra(EZ) 22| A TSWV X gt/ d Mgt 1011-9255-8t

seffing| F | 108f{1011-1253| 9256-2|  Cupra(EZ) 22| A TSWV X gt/ d M et 1011-9256-2t

selfing[ F |10t |1011-1254 92586 Derby2 2| A TSWV A &t /d Mgt 1011-9258-6t | |
seing| F [108t[10111255|op60-1|  Derby’ 2| ATSWVHEA ML | 1011-9260-1t

selfing[ F |10 |1011-1256 [ 9267-7 Derby& 2| A TSWV X gt Mt 1011-9261-7t

selfing[ F [108}[1011-1257( 92623 Derby2 2| A TSWV X gt/ d Mt 1011-9262-3t

seffing| F [108}|1011-1258 ] 9264-7 Derby& 2| A TSWV X gt Mt 1011-9264-7t |
safng| F [100t[10111255|o65.9|  DerbyS 2| ATSWVA B A AEr | 1011-9265-9t

selfing[ F [ 108} [ 1011-1260 [ 9266-3 BoogieZ 2| A TSWV X gt M et 1011-9266-3t

selfing[ F |10t |1011-1261(9267-1 Boogie = 2| A TSWV X &t M 1011-9267-1t

seffing| F [108t[1011-1262]9268-9 BoogieZ 2| A TSWV X gk A M 1011-9268-9t

seffing| F |10} [1011-1263] 92693 Boogie 2| A TSWV X 244 M Et 1011-9269-3t

seing | F |18t 10111266 {03701 Boogie 22| ATSWVA A M | 1011-9270-1t |
seffing| F |108f[ 101112600 [ 9270-28]  Boogie® 2| A TSWV X gh/d Mt 1011-9270-2Bt

seffing| F | 108} |1011-1265| 9271-5 Boogie & 2| A TSWV X gk M 1011-9271-5¢t

seing| F [106t| oo | 2128]  Boogie= 2| ATSWVABHA S | 1011-9271-2Bt

selfing[ F | 108} |1011-1266 [ 9273-1 Boogie & 2| A TSWV X &t M 1011-9273-1t

seffing| F |10} [1011-1267]9274-4 Boogie& 2| A TSWV X gk A M 1011-9274-4t

selfing F |10 |1011-1268 (92751 Boogie 2| A TSWV X g4 M Et 1011-9275-1t

selfing[ F | 108t |1011-1269 9276-9 Boogie& 2| A TSWV X gk A M 1011-9276-9t

seffing| F |10 |1011-1270]9277-8 Boogie& 2| A TSWV X g4 M &t 1011-9277-8t

selfing[ F |10 {1011-1271(9278-5 Boogie & 2| A TSWV X gt M 1011-9278-5t

sefing| F 108t [1011-1272[9280-9]  President2 2| A TSWV A gt Mt 1011-9280-9t

sefing [ F 106t [ 10111273 9282-3)  PresidentZ 2| 74|TSWVX130U};A,_F'EH - 1011-9282-3t |
seing | F |106f|1011174 | 02832 President2 2| HTSWV et Mg | 1011-9283-2t |
seffing| F 108t [1011-1275[9p84-2|  President= 2| A TSWV A gt Mt 1011-9284-2t

sefing| F |108t[ 10111276 [ 9287-1|  President2 2| A TSWV A gt Mt 1011-9287-1t

sefing| F 108t [1011-1277[9287-8|  President= 2| A TSWV A gt Mt 1011-9287-8t

sefing| F |108t[1011-1278[ 9290-10]  President2 2| ATSWV A &t Mt 1011-9290-10t

seffing| | | 108t 1011-12791 929-8 CMV + Poty 1011-9292-8t

seffing| F 108} [1011-1280( 92937 CMV + Poty 1011-9293-7t

seffing [ F | 106t 1011-12811 92946 CMV + Poty 1011-9294-6t
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Table2l. Selected selfing lines and plants list(continued)

Kind|S/F|2=| SN [zu¥z GNA PDGRE H| 1l
seffing [ F | 105t 1011-12821 92951 CMV + Poty 1011-9295-1t

seffing| F 108} | 1011-1283 [ 9295-10 CMV + Poty 1011-9295-10t

seffing| F | 105t{ 1011-1284| 9296-2 CMV + Poty 1011-9296-2t

seffing| F |10} [ 1011-1285 [ 9296-4 CMV + Poty 1011-92%6-4t |
0 ) ) oot i B CMV+Poty TR

seffing [ F | 108 [ 1011-12871 92986 CMV + Poty 1011-9298-6t

seffing [ F | 105 [ 1011-1288 | 9299-8 CMV + Poty 1011-9299-8t

seffing [ F | 105 1011-12891 9300-5 CMV + Poty 1011-9300-5t

seffing| F 108} | 1011-1290 [ 9301-10 CMV + Poty 1011-9301-10t

seffing [ F | 105t 1011-12911 9303-8 CMV + Poty 1011-9303-8t

seffing [ F | 108 | 1011-1292| 9304-5 CMV + Poty 1011-9304-5t

seffing| F |10} [1011-1293]9308-1 A210R A210R-2-1t

seffing| F |10} [1011-1294]9311-9 A211R A211R-2-9t [ |
sing| F |wstfionazssfoziza|  A2LIR | A211R-4-1t

selfing[ F | 108} [1011-1296 93161 A211H A211H-7-1t

selfing[ F [ 108} [1011-1297(9378-3 A211 A211-9-3t

selfing[ F |10} [1011-1298(9379-5 A212R A212R-1-5t

seffing| F |10} [ 10111299 93213 A212H A212H-3-3t

seffing| F [ 108} [1011-1300] 9322-10 A212H A212H-4-10t

Selfing [ F | 108}  1011-1301 f 9331-10 A213H A213H-4-10t

seffing| F |10 [1011-1302]9332-6 A213H A213H-5-6t

seffing| F [ 102} [1011-1303] 9333-10 A213H A213H-6-10t

selfing[ F | 108{1011-1304(9334-8 A213 A213-7-8t

selfing F | 102} f1011-1305 (93358 A213 A213-8-8t

selfing [ F | 108} 1011-1306 [ 9338-9 A213 A213-11-9t

siv| F 1o o120 o A213 a6t |
e y——

seffing| F |10 [1011-1309]9344-1 A214R A214R-2-1t

selfing [ F | 102} [1011-1310{9348-8 A216R A216R-1-8t

seffing| F |10 [1011-1311] 93579 A216H A216H-5-9t

seffing| F |10} [1011-1312]9355.7 A216H A216H-8-1t

sefing| F |10 [1011-1313[ 93586 A216H A216H-11-6t

seffing| F [108[1011-1314]9359.5 A216H A216H-12-5t

seffing| F |10} [1011-1315]9362-8 A216 A216-15-8t

selfing[ F |10 [1011-13169363-1 A216 A216-16-1t [ |
o T S

selfing[ F |10t |1011-1318( 9366-2 A217H A217H-2-2t

seffing| F |10} [1011-1319]9367.5 A217H A217H-3-5t
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Table2l. Selected selfing lines and plants list(continued)

Kind|s/F|ei=| SN [msws GNA PDGRE | | Hll
S e o e 93726 ..................................... FCEE R — A217|_|_8_6t .......

seffing| F [108t]1011-1321] 9378-2 A217H A217H-14-2t

seffing| F | 108} | 10111322 9379-1 A217H A217H-15-1t

selfing| F |10t |1011-1323( 93876 A218H A218H-1-6t

seffing| F |108t]1011-1324]| 9389-4 A218 A218-4-4t

seffing | F | 108t] 1011-132519390-6 A218 A218-5-6t

seffing| F |10t 1011-1326| 93971-3 A218 A218-6-3t

seffing| F |108t]1011-1327] 9392-7 A218 A218-7-7t

s [10 115253055 A220R A220R2-8t | |
I o e 93%6 A220R A220R_3_6t ......

seffing| F | 108 |1011-1330| 9397.6 A220R A220R-4-6t

selfing| F | 108}|1011-1331{9398-1 A220R A220R-5-1t

selfing| F [ 108 |1011-1332{ 9404-3 A220H A220H-11-3t

seffing| F |108t] 10111333 9406-6 A220 A220-13-6t

seffing| F | 108|1011-1334| 9407-4 A220 A220-14-4t

selfing| F [ 108 |1011-1335 | 9408-3 A220 A220-15-3t

seffing| F | 108t |1012-1336| 9410-1 A220 A220-17-1t

seffing| F | 108} | 10111337 9412-2 A8315 A8315-2-2t

seing| F [w0stfromass|oazs|  A8315 | A831533t |
selfing| F | 108 |1011-1339 94146 A8316 A8316-1-6t

selfing| F | 108t|1011-1340{ 94158 A8316 A8316-2-8t

selfing| F | 108t|1011-1341{ 94775 A8320 A8320-2-5t

seffing| F | 108} | 10111342 95231 SHEf= F2 #675-1t

seffing| F | 108} | 10111343 95232 SHEf2 F2 #675-2t

sefing| F | 108} |1011-1344 [ 95733 SHEf2 F2 #675-3t

seffing| F | 108|1011-1345| 95234 SHEf= F2 #675-4t

I o e 95241 7|.E:||:2 #676_1t ...................................
seffing| F | 108t |1011-1347] 9504-2 7t F2 #676-2t

sefing| F | 108} | 10111348 [ 95243 7t F2 #676-3t

sefing| F | 108} | 10111349 9524-4 7t F2 #676-4t

sl Flsloalsmal ™ wmeamn T e T
sefing| F | 108} | 10111351 95759 OFM (A EIE)F2 #677-2t

seffing| F | 108} |1011-1352[ 95753 OFM (A ZIE)F2 #677-3t

seffing| F | 108|1011-1353| 95054 O (A EIZ)F2 #677-4t

seffing| F | 106t] 1011-1354 | 9555 OFE(ARIE)F2 #677-5t

I o s 95256 ............................ DI_|-73||(_JI\_E_§_)F2 #677_6t ...................................
seffing| F |10t |1011-1356 | 9506-1 Q& (CHEIS)F2 #678-1t

seffing| F | 108} | 10111357 95262 Or™ (CHEZ)F2 #678-2t
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Table2l. Selected selfing lines and plants list(continued)

Kind[8/F|2E| SN |muesz GNA PDGRE Hl 22
i s K E.'_W.(EH"EI%)FZ G R
seffing| F | 108t{ 10111359 [ 9526-4 DHE(CES)F2 #678-4t

seffing| F | 108} | 10111360 95265 OrM(CH 21 E)F2 #678-5t

sefing| F | 108} | 10111361 95066 OFE(CH2IZ)F2 #678-6t

e o e e B DS e
seffing| F |10} [1011-1424]9702-1 9001R 1011-9702-1t

selfing[ F | 108} [ 1011-1425 [ 9704-6 9004Y(short,B,TM,PVY-6) 1011-9704-6t

selfing| F | 108} | 1011-1426 | 9704-8 9004Y(short,B,TM,PVY-8) 1011-9704-8t

ir| F {10117 97051 9002R(conical TMPVY) | 1011-9705-1t |
sng| F [108t[10m2028[qr053 9002(Rconical, TM,PVY) 1011-9705-3t

seffing| F | 108} |1011-1429| 9706-4 9003Y-Lo(conical, TM,PVY) 1011-9706-4t

seffing| F | 108t| 1011-143019707-4| 90060R(Up right conical, TM,PVY-4) [ 1011-9707-4t

sefing| F [108]1011-1431 [ 9709-38 HuangMa(Tezier) 1011-9709-3Bt

seing| F | 108 10111432 071138 I2?(Syngenta) 1011-9711-3Bt

seting| F |106t| 10111433 | 9712-38 Jil¥(Syngenta) 1011-9712-3Bt

sefing| F |1084| 10111434 | 9713 38 POy 1011-9713-3Bt(Syngenta)
selfing | F | 100t { 1011-1435 | 9714-38 FF (Syngenta) 1011-9714-3Bt
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Table22. Selected sibbing lines plants list

Kind|S/F[#Z] SN [z#esz GNA PDGRE H| 2l
Sib| S 108|101 1006 poessmes] SPC(LO/L3, LO/L4 ms) | - poswisasemsa ||
Sib [ S [r0et] 10111007 | s SPC(LO/L3, LO/L4 ms)

Sib| S |108}|1011-1011 | s007-700074 SPC(LO/L3, LO/L4 ms) 72401-81-14t-1-8(10)t-10-74)t

Sib| S [108}|1011-1013 Jsoor-100079 SPC(LO/L3, LO/L4 ms) 72401-81-14t-1-8(10)t-10-1009)t

Sib| S [108|1011-1024 | mesimse DBL(LO/L3, LO/L4, ms) 72403-83-7t-1-8t-1-12)t-8-13(14)t

Sib| S |108}|1011-1026 | so1s-ss019-2 DBL(LO/L3, LO/L4, ms) 72403-92-5t-1-8t-1-2()t-2-4Q)t

Sib| S |108}|1011-1029 | s0zs-30232 MRG(ms) 72404-92-5t-3-11t-3-66)t-9-3()t

Sib| S |108}]1011-1032 | swsseen MRG(ms) 72404-92-9t-1-5t-1-15(14)t-7- 14(L1)

Sibl S |108}]1011-1034 | sozr-30271 MRG(ms) 72404-94-13t-1-5t-1-7t-3-3(Lt

e e e gwmm ................................. MRG(mS) .................................... 724049413t15t17t35(6)t ..........................
Sib| S [108}|1011-1037 | sossm MRG(ms) 72404-94-13t-1-5t-1-7t-3-13(14)t

Sib | S |108}]1011-1038 | sozs-5190264 MRG(ms) 72404-94-13t-1-5-1-7t-4-5@)t

Sib| S |108}]1011-1039 | suzs.90267 MRG(ms) 72404-94-13t-1-5-1-7t-4-6(7)t

Sib| S [108t]1011-1041 | e MRG(ms) 72404-94-13t-1-5t-1-7t-4-11(12)t

Sib| S |08t 10111046 | wsem MRG(ms) A1 192 19510021

Sibl S |108}]1011-1052 | sos0-u90302 MRG(ms) 72404-81-15t-2-8t-1-2B(2B)t-10-12)

Sib | S [108}]1011-1053 | soso-590306 MRG(ms) 72404-81-15t-2-8t-1-2B2B)t-10-5(6)4

Sib| S [108}|1011-1061 | wewsmes FEST(LO/L3, LO/L4, ms) 72405-81-4t-1-13t-4-12)t-11-11(10

Sib| S [wostfoma0s6| wun | FEST(LO/L3, LO/LA, ms) | resssommoewes |
Sib| S [108}]1011-1072 | soss-90534 JRS(LO/L3, LO/L4, ms) 72407-83-11t-1-16t-4-6(5)t-L1-6(4)t

Sib [ S [108t] 0111078 | JRS(LO/L3, LO/L4, ms) 7o 314101142 30040

Sib [ S [100t| 0111079 fsssases JRS(LO/L3, LO/L4, ms) RRT—

Sib | S [106t| 10111081 | s JRS(LO/L3, LO/L4, ms) ST——

Sib | S |10 10111088 |sse s JRS(LO/L3, LO/L4, ms)

Sib | S [106t{ 10111086 | cereces JRS(LO/L3, LO/L4, ms) Y ——

Sib| S 1011-1090 | s HSK(RR, ms) T332 4 9612041

Sl OOl B RpD 72427331t33(1)t411(12)t ...........................
Sib| S [108}|1011-1097 | s070720706 RPD 72427-83-7-1-3t4-9(10)t-15-7()t

Sib| S |108}]1011-1100 | sor290726 RPD 72427-84-4t-2-8t-1-5(Nt-12-7(6)t

Sibl S |108}]1011-1101 | sorz-gm0729 RPD 72427-84-4t-2-8t-1-5(7)t-12-8(9)t

Sib| S [wst|onaiee|w]  RPD | wsesemaseee|
Sib| S [108|1011-1103 | s RPD 72427-84-18t-4-12t- 1-5(@)t-4-11(12)

Sib| S |108}]1011-1104 | wssssomss RPD 72427-84-18t-4-12t-1-5(4)t-4-14(16)4

Sib| S [108}]1011-1114 | sorr-s0779 FER(L1/L3, L1,L4) 72428-84-2t-2-1t-2-7(5)t-12-809)t

Sib| S [108|1011-1115 ] sz FER(L1/L3, L1,L4) 72428-84-2t-2-1-2-7(5)12-12(11)t

P S FP e S B FER(|_1/|_3’|_]_,|_4) .......................... 72423842121127(5)”213(14); ........................
Sib| S [108}|1011-1119 | soress0781 FER(L1/L3, L1,L4) 72428-84-2-2-17 1-4(5)t-14-4(L)t

Sib| S |108}]1011-1120 | sors9076-2 FER(L]_/L3’ I-]-/L4) 72428-84-2t-2-17t- 1-4(5)t-14-52)t
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Table22. Selected sibbing lines plants list(continued)

Kind[S/F[€#= SN |z#e= GNA PDGRE H| 2
Sib| S [wst|romama famesons| FER(LL/L3, L114) | eesseocvnsasoess| |
Sib | S {100t {101-1122 s FER(LL/L3, L1,L4) 24288022 LA 14-100)

Sib| S 108} 1011-1123 | som e FER(L1/L3, L1,L4) 72428-84-2t:2-17¢-1-4(G)-14-1315

Sib| S [1o8t]1011-1124 fsorsisorss FER(L1/L3, L1,L4) 72428-84-6t-4-18(17)-1-1t-1-4(8)

Sib| S [wstfrorranze| wn | FER(LL/L3, L114) | 72428 84604 8N 111200

Sib [ S |08t 10111227 [ s FER(L1/L3, L1,L4) 72428-84-6t-4-18(17)-1-1-1-13(144

Sib | S [108{ 10111129 s FER(LL/L3, L1,L4) 724286 TR 1320

Sib| S [108| 10111131 ] swersesass FER(L1/L3, L1,L4) 72428-84-6t-4-18(17)t-1-1t-3-14(L5);

Sib | S [10et] 10111157 | sz BG(LO/L3, LO/L4, ms) 72405 4111311190815 20y

Sib| S [wost|romanss| v | BG(LO/L3, LO/L4, ms) | s sialsggeton| |
Sib| S |108}|1011-1141 | s0ss.e0s36 BG(LO/L3, LO/L4, ms) 72409-84-19t-1-1(0)t-1-1t-3-8(6)t

Sib| S [108t]1011:1142 fsusra0m002- BG(LO/L3, LO/L4, ms) 72409-84-19t-1-1(0)t-1-1¢:3- 100t

Sib [ S [106t| 10111185 cersens BG(LO/L3, LO/L4, ms) 72408 8019000 L 104-1003R

Sib| S |08t 1011-1148 | soss-e0s6« BG(LO/L3, LO/L4, ms) 72409-93-10t-2-10t-3-8(7)t-9-6(4)t

Sib| S [108}]1011-1149 fsussa0sses BG(LO/L3, LO/L4, ms) 72409-93-10t:2-10t:3-8(7)t-9-108)t

Sib| S [108t]1011-1160 fsura0mins 1}-427 98265-1-3B(3B)t-9-10(7)t

Sib| S [108}|1011-1169 | s | 24-Gms 1252-G6-A0-1-6 7(5 8)t-38-38(38)t

Sib| S |108t]1011-1200 | sunseures #467(I|ALA) 98503-1-4Bt-10-809)t

Sib| S |108}|1011-1363 | sszrzss271 DBL(LO/L3, LO/L4, ms) 72403-92-5t-1-8t-1-2()t-2-2(1)t
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Table23. F1 combination list

Kind|S/F|®=| SN [zsesz GNA PDGRE H| 21
F1 | S [108t|1011-1008 [sooemeonof SPC(LO/L3, LO/L4 ms)/SPC(LO/L3, LO/L4 ms)

FL | S [w0st|ro101025 |wssono] - DBL(LO/L3, LO/LA, ms)/CPR(L3/L3) | wovessmsmscomomssnnsn

FL | S [100t| 20111000 MRG(ms)/SPC(LO/L3, LO/L4 ms) | mrwssmimms

F1 | S Jost[r0n22076) e | JRS(LO/L3, LO/LA, Ms)/2423R(Seminis) |-

F1|'S [108t[rorr0s| e [ JRS(LO/L3, LO/LA, ms)/CPR(L3/L3)

FL [ S [106t[1011:1087 fosssomons HSK(RR, ms)/CPR(L3/L3)

F1 [ S [108t|1011-1088 [sisosnd  HSK(RR, ms)/JRS(LO/L3, LO/L4, ms)

FL [ S [1o8t[1011:1106 [srsammco RPD/2423R(Seminis)

e e e S R e s

F1 [ S [108t|1011-0236 |smmmsol  BG(LO/L3, LO/L4, ms)/MRG(ms)

FL | F [w06t| 10100135 [sosono]  BG(LO/L3, LO/LA, MS)/CPR(L3/L3) | soremessmmosrmmmsanins

FL | S [w06t|10101186 |ssssouno]  BG(LO/L3, LO/L4, ms)/MRG(ms)

FL [ S |108] 10121159 foursosmnsg 1}-427/CPR(L3/L3)

F1 | S |108| 10111197 |sirsires #467 (1| UA)/#466(AFZEB) 98503-1-48t-10-7/98502-1-1:7-6¢

FL | S [w0st|ro101362[sosmne]  DBL(LO/L3, LO/L4, ms)/MRG(ms) | B

F1 | S [208] 1012365 |srsmsias DBL(LO/L3, LO/L4, ms)/DB -

F1 | S Josh[ront1576 prowvacg SPC(LO/L3, LO/LA ms) /DB | R 0 i s 1
F1| 'S [108t|r010366 e SPC(LO/L3, LO/L4 ms) /CPR(L3/L3) |- IO I
F1 [ S [108t|10110382 | sosmsme JRS(LO/L3, LO/L4, ms)/DB

FL | 'S [woot|ro11380 fswsmmone]  JRS(LO/L3, LO/LA, Ms)/CPR(L3/L3)  [romeessoemmrosnri

FL [ S [106|ror1398 | oo RPD/DRP4976Y(Ruitor)

F1 | S |08t {1011-1408 Jssasmose BG(LO/L3, LO/L4, ms)/RBT -

F1 | S |08 10121024 fsrommso Boogie/CPR(L3/L3) SRR

F1 | S |08 10111416 fssmmso Boogie/MRG(ms)

F1 [ S [w0et[1011-1418 [ ey Boogie/FER(LL/L3, LLL4)

FL TS aow o o] T Boogie/PRSDT(LI/L3)
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(3) H= dAA F1 A8 A3

95 23 @ @w(RTe] AN 12FF, KA (FEA) 9 wdA §EES TAlE
o Ng AASAT (Fig.35). FHo] A9 1AH AEL o] g3 232 BTN P
st RO Y, AR ol fAsl aol RIS AN s 4 1ais

Evaluation Selection and evaluation

Fig.35. F1 combination selection and evaluation in Thailand
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Table24. Key traits of selected combination

Combi.

Pedigree

Color

Traits

No.9608

No.9614

No.9653

No.9677

No.9649

B-R-1/CPR(L3/L3)

(72560G3-5-11-23-6-8-6¢s-0/72402G2

-65-23-3-14-4-9-0)=%

SPC(L0/L3, L0/L4 ms) /CPR(L3/L3)
(72401G2-40-34-5-24-6-0-0/72402G2-

65-23-3-14-4-9-0)

SPC(L0/L3, L0/L4 ms)/CPR(L3/L3)
(72401-93-2t-3-1-4B(0)t-0/72402-81~

6t-36-1t-1-10t-0)

JRS(LO/L3, LO/L4, ms)/CPR(L3/L3)
(72407-91-4t-1-18t-1-1 4(2 3)t-0

/72402-81-6t-36-1t-1-10t-0)

JRS(LO/L3, LO/L4, ms)/MGRT
(72407G2-45-23-14-13-5-0-0/72406 G2

-8-11-10-11 5-7-1-0)

Red

Red

Red

Red

Yellow

good hilum shape, exact 4
core shape. a bit long
blocky, shelf life,

good fruit color and glossy

good

good fruit setting, exact 4
core shape, a bit long

blocky, fruit shape stability

good fruit setting, good
blocky type, short blocky
type, fruit shape stability, a

bit purple fruit appearance

small fruit, firm pericarp,
good shelf life, good fruit
color

good blocky
type, good shelf life, thick

pericarp, glossy

large fruit,
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No.9608 No.9614

No0.9653 No.9677

No.9649

Fig.36. Selected F1 combination in Thailand
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Fig.37. Control variety(Cupra) and selected varieties
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Fig.38. Control variety(F &K#) and selected varieties
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(4) = dA F1 A¢

4523 W &5, Cupra, WU (A A), @AM, Derby, 2 (34), Boogie(F34) S o]
FOoZ IUEA Xl BREEE R, (iR E Tl BIHE B AlEs oy
(Fig.39) A 4z3%, A 1235 A5 Alug FAS 528t (Table25, Fig.40,

Fig.41, Fig.42, Fig.43, Fig.44, Fig.45, Fig.46).

7 [ : A . A [ ¥ "_;;_ o T

Fig.39. China local F1 test (ILIR%E Xt F =8 BEIEAEN)

- 360 -



Table25. Key traits of selected combination

Combi. Pedigree Color Traits
MRG(ms)/2423R) good blocky shape, medium fruit
No.54 (72404-92-9t-1-5t-0/72423-82-9  Red size, a bit short L type shape,
t-1-3t-0) glossy, good shelf life
MRG(ms)/2423R good blocky shape, medium fruit
No.53 (72404-92-5t-1-8t-0/72423-83-1 Red size, short height, a bit short L
t-1-4t-0) type shape, glossy, good shelf life
MRG(ms)/8493R good early fruit setting, good
No.52 (72404-92-5t-1-8t-0/72422-82-5 Red blocky shape, medium fruit size,
t-1-4t-0) short height, a bit weak pericarp
ood earl fruit setting, ood
B-R-1/Sweet Pepper Y & Y g g'
blocky shape, large fruit, high
No.32 (72560G3-5-11-23-6-27-2B/794 Red . ,
height, good shelf life, weak plant
78-1t-1-3t-11-0t) . .
vigor possibility
JRS(LO/L3, LO0/L4, ms)/Sweet ) . .
P v large fruit, good fruit shape, firm
epper
No.44 bb Yellow  pericarp, good low temperature

(72407G2-45-23-14-13-16-2B/7
9478-1t-1-3t-11-0t)

plant vigor, glossy, deep hilum
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Fig.40. Fruit of selected combination No.54 in China

Fig.41. Fruit of selected combination No.53 in China
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Fig.42. Fruit of selected combination No.52 in China

Fig.43. Fruit of selected combination No0.32 in China
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Fig.44. Control varieties (Cupra,&3i#) and selected varieties
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Fig.45. Fruit of selected combination No.44 in China
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Fig.46. Control varieties (FX#,255) and selected varieties
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(5) At AlFel gist Alwg F1 FAPA

A Add 23 20709 A FAE = AGvie] A2 AE AFEAA A

o+ (Figd7, Figd8, Table26).

2
_OL
32

Crossing house sterilization and crossing worker

Fig.47. Crossing and cultivation system in Thailand
{ : \ =] | BN B .

The inside of crossing house
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Crossing marking and male anther keeping vessel

Fig.48. Crossing and cultivation system in Thailand
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Table26. Trial seed production of selected combination
o _
BN [ - GNA PDGRE SN TS 101122
N 9038-
4331 |oost|  DBL(LO/LS, LO/L4, ms) 72403-92-5t-1-8t-1-2(1)t 90-2026 2190361 1011BN9670 Al M2 7
4332 |oost 2423R(Seminis) 72423-82-91-38-5(-8-5t 90-2049 9080-5 1011BN9670 Al m 57
4333 [oost|  BGWLO/L3, LO/L4, ms) 72409-84-11-1-3t-1-19(18)t 90-2110 19/%1177%; . 1011BN9BB7 Al L2
4334 |oost CPRIL3/L3) 72402-81-6t-36-1t-1-10t 90-2016 9027-10 1011BN9B87 Al 57
_ 9005-
4335 |oost|  sPc(Lo/Ls, Lo/L4 ms) 72401-93-2t-3-1-4B(0)t 90-2007 1011BN9653 Al 27
4B/9005-0
4336 |095t CPR(L3/L3) 72402-81-6t-36-1t-1-10t 90-20/6 9027-10 1011BN9653 Al £ A
4337 oost|  URs(Lo/L3, LO/L4, ms) 72407-91-4t-1-18t-1-1 4(2 3)t 90-2072 4/3112:12 , 1011BN9677 Al L2 7
4338 |oost CPRIL3/L3) 72402-81-6t-36-1t-1-10t 90-2016 9027-10 1011BN9677 Al m &7
. 90511
4339 |oost MRG(ms) 72404-92-5t-1-8t-4-1 2(3 4)t 90-2032 10 BN 321, 52, 53 Alm@ 7
2/9051-3 4
4340 |oost 8493R(Seminis) 72420-82-5t-1-4t-3-11 90-2046 9077-1 10 BN 321, 52 Al &7
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Table26. Trial seed production of selected combination (continued)
BN E GNA PDGRE SN i 101122
4301|103t B-R-1 72560G3-5-1 ;’BiZ’S’S’6CS’7S’ 10-NH104 | 7504-2Bcs 10 BN219 Al 27
4302 [095} FER(L1/LS3, L1,L4) 72428-83-12t-1-2t-1-7t 90-2096 9163-7 10 BN219 Al 5|
4303 |10st MRG (ms) 7240462-37-25-15-15-24-0~ 10-NH126 | 7538-7Bcs 10 BN 306 A|m 27|
3Bcs-7Bcs
4304 108} CPR(L3/L3) 72402G2-17-20-13-6-10-5-4-3 | 10-NH /16 7528-3 10 BN 306 Al T5A|
4305|093t MRG(ms) 72404-92-5t-1-8t-4-1 2(3 4)t 90-2032 2/38:1:13 | 10BNl 52 s3Ame
4306|083} 2423R(Seminis) 72423-83-1t-1-4t 89-0104 45764 10 BN 321, 53 Al 7|
4307 (095t JRS(LO/L3, LO/L4, ms) 72407G2-45-23-14-16-10-0 9-NHI69 | 7664-Acs 10 BN 325 Al m 2%
4308 108} DB 79022G2-77-19-21-7-1-11-4t | 10//-/397 | 9532-4 10 BN 325 Al LA
4309 o093t HSK(RR, ms) 72411-91-1t-1-13t-3-2 4(3 5)t 90-2080 o127-2 10 BN 333 Al 27
SO SSSSURU! OUSSUR SRRSO U & AL
4310 o093t PRSDT(L3/L3) 72408-82-20t-2-8t-6-1t 90-2107 9176-1 10 BN 333 Al T A
4311 |10t LTI 7241062"14'25";;27"8'4“_19" 10-¥H200 | 7657-5Bcs 10 BN 346 Al T2
4312 |10} PRSDT(L3/L3) 72408G2-33-31-16-18-11-14-7-5 | [0-NH/89 | 7641-5 10 BN 346 Al 27
4313|103t B-R-1 72560G3-5-1 ;’BiZ’S’S’6°S’7S’ 10-NH 104 | 7504-28cs 1011BN9608 Al M2
4314 105t CPR(L3/L3) 72402G2-65-23-3-14-4-9-8-5 10-NH /18 7530-5 1011BN9608 A| L5 A|
4315 104  SPC(LO/L3, LO/L4 ms) 72401G2-40-34-14-10-20-0-4Bcs | /0-NH7509 | 7009-4Bcs 1011BN9612 Al M2 A
4316|108} CPR(L3/L3) 72402G2-65-23-3-14-4-9-8-5 | [0-NH//8 7530-5 1011BN9612 Al L&A
4317 108t SPC(LO/L3, LO/L4 ms) 72401G2-40-34-5-24-6-0-1-5Bcs | /0-NH /08 | 7510-5Bcs 1011BN9614 A| L2 A
4318 |10t CPR(L3/L3) 72402G2-65-23-3-14-4-9-8-5 | [0-NH//8 7530-5 1011BN9614 Al 5|
4319 |108t|  JRS(LO/L3, LO/L4, ms) 72407627457253;:’13’167071 | 10-wm175 | 7618-58B0s 10 BN 241, 44 A2
4320 |09t Sweet Pepper Y 79478-1t-1-3t-11-10t 90-2103 9170-10 10 BN 241, 44 A|L5H
4321 |o8st|  DBL(LO/L3, LO/L4, ms) 72403-92-5t—1-5t 89-0033 4533-5 10 BN 308 Al 2|
4322 093t PRSDT(L3/L3) 72408-82-20t-2-8t-6-1t 90-2107 9176-1 10 BN 308 Al T5A|
4323 |o8st|  DBL(LO/L3, LO/L4, ms) 72403-92-5t-1-5t 89-0033 4533-5 10 BN 319 A/ L2 A
4324 o093t 8493R(Seminis) 72422-82-5t-1-4t-3-1t 90-2046 90771 10 BN 319 Al 7
4325 [085t  JRS(LO/L3, LO/L4, ms) 72407-91-4t-1-2t 89-014/ 4616-2 10 BN 337 Al m 2 A|
4326 |108t| FEST(LO/L3, LO/L4, ms) | 72405G2-34-26-2-20-10-11-9-6 | /0-NH /52 7581-6 10 BN 337 Al LA
4327 |108t|  JRS(LO/L3, LO/L4, ms) 72407@2—45_253;:_1 S0 1o-vH175 | 7618-5Bcs 1011BN9649 Al L2
s |10 MGRT | os0sao-6-11-10-11 5r-1-c-28 | 10-wHiss | rssez | rovenesss A
4329 |095t|  DBL(LO/L3, LO/L4, ms) 72403-92-5t-1-8t-1-2(1)t 90-2026 2/2%3383_—1 1011BN9667 Al 2|
4330 |09t CPR(L3/L3) 72402-81-6t-36-1t-1-10t 90-20/6 9027-10 1011BN9667 Al 5|
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Fig.49. Line selection in rainy season of Thailand
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A 1-32. $4EHS ol&T FZ27t F1 T4 A4 AA &4

ol (GMS) S-Helxt 2A
oo A AR &
= AMAZE 25%
oA BF 7k JRAIZE vERd
7} EEL B5F ms F-AxF ] s
Sl % MsMs, Msms % msms +2]H]7}
1:2:10] =Ho] 25%+ =40l Hi= whdHel & F3A4Y A AT Mslmsl,
Ms2Ms2) 3 BEF (Ms1Msl, Ms2ms2) 8] wgde] 7] uwel Fujoa &Edo] el

D o994 A4S B rest AR B, R0l 245 34
2 AR {04 2L g
Srest FEel 2 ms FAAE AHSSATE 2ol A
Yehti, A2 B ms 5

O oolfE FAAE $4

=] okA )

5702 Mz & 3 AH(Enza Zaden, Rijk Zwaan, De Ruiter Seeds, Syngenta %
Samsung Seeds; ¥3—1)°A 7fE 870e g7} EFE( ‘Special’ , ‘Debla’ |
‘Plenty’ , ‘Fiero’ , ‘Boogie’ , ‘Fiesta’ , ‘Derby’ %  ‘Minibell’ ; 3%3-1)

of Ag-H FAAE FAAEY (ms) FHAAZE AR 224 HdEAE Flstr] st ®
ol™ W % (half diallel cross)S F38FGtH(3E3-2).

#3-1. 2 AFelM diEHA AAS flal AREE AEAR
EE ER A
Special Enza Zaden Red
Debla Rijk Zwaan Red
Plenty De Ruiter Seeds  Red
Fiero Syngenta Yellow
Boogie Rijk Zwaan Orange
Fiesta Enza Zaden Yellow
Derby De Ruiter Seeds  Yellow

Minibell Samsung Seeds Yellow
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i 2. %=zt e 5%

Foouzts S8 tiHA H4 dat

The number of plants (male fertile: male sterile) in the crossed

Maternal DIroseny -
Paternal parent (heterozygous male fertile, Msms)
parent Debla Plenty Fiero Boogie Fiesta Derby Minibell
F F F F F F; Fi
Special
P, 20: 1 11: 3 14: 5 14: 2 NA? 9: 2 14: 0
Debla F; - 10: 6 17: 5 76 10: 4 NA 14: 0
Plenty F; - - 15: 5 NA NA NA NA
Fiero F; - - - 73 NA NA NA
Boogie
- - - - 7 10: 2 13: 0
I
Fiesta F; - - - - - 6: 4 15: 0
Derby F; - - - - - - 14: 0
zNA, not analyzed.
1 A3, ‘Speciall & ‘Debla’ , ‘Plenty’ , ‘Fiero’ , ‘Boogie’ % ‘Derby’
olol wHEstolA FAAEY JMAIZE YERE dbE ‘Minibell 29 wiSojoA = 84
B A Ad vebyxr] gkt 3-2). o] A= ‘Speciall & ‘Debla’
‘Plenty’ , ‘Fiero’ , ‘Boogie’ Y ‘Derby 9 &2 ms FHAAE A3,
‘Minibell' #= B& ms FAAE ARSIt 2le 9n|sitt. ‘Debla’ &= whzb7bA]
% ‘Plenty’ , ‘Fiero’ , ‘Boogie’ , ‘Fiesta’ 9+ #2 ms FHAE AFE3S 11,
‘Minibell' #+= B& ms FAAE ARt 2 & F Aok olgh 22 WRjow
2E A3E Ays B ‘Special’ , ‘Debla’ , ‘Plenty’ , ‘Fiero’ , ‘Boogie ,
‘Fiesta’ % ‘Derby’ & EF &2 ms FAAE AFE3ta 913,  ‘Minibell’ TF t}
2 ms A4E AgE e RS

B oapuelde daaAat 29e E9 9
=9 A5 (GMS3, GMSP % GMSK) & H3shal
o M3 AR e AAA, ohwl dF the
3} o] thHfl A

4 QlTh(E3-2).
el SlE Al 7 AR thE fAAE g
e, Rzt FF ms FAAT)
ms FAARJAE &Qlslr] 9ske] 3%3-3

AL

A4e FRsha
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#3-3. 38 A = ASH 578 dEETE g Fl &

ofN

s

Gl

i

5

El
ro

Hd A2E At

Maternal The number of plants (male fertile: male sterile) in the crossed progeny
parent Paternal parent (heterozygous male fertile, Msms)
(genotype) Debla F; Fiero F, Fiesta F; Derby F; Minibell Fy
GMS3
NA NA 11: 0 10: 0 15: 0
(mss’ms3)
GMSP 4: 5 2.5 4: 3 79 NA
. . : . 7
(ms,/ms))
GMSK
NA 21: 0 11: O 13: 0 8 6
(msy/msy)
zNA, not analyzed.
1 A, GMSPel ‘Debla’ , ‘Fiero’ , ‘Fiesta’ % ‘Derby’ = i3t Ztjjo
A SAESY] AT YERREaL,  ‘Minibell” & GMSKel wajdt FojolA $A4EAD 1A
b YERSTH(3E3-3). ©l= ‘Minibell’ ¢ F3A4 SAEYA FHAE mskol
‘Minibell' & A&t Y] 77]2] #F msp FAALS 2w gt}
2) #=27F GMS A2 (msp) ¥ FAEA
O 7] MEE msl¥ ms3 FA42F AF vAL AL 7Fhsd A

71 M msl? ms3 32 AP npA F8& 7t5A

)

ofN

S

wr fr oMo o

o M 1x
oX mN

kel

ol A FEst F2 Ho] 3 oA =

SFATH(1H83—-13 ¥%3-4). 1 A3 msld ms3 FAA AF vpAE= g2 It F
G SAELY 7MY mdP Y gE o w +
< msl¥ ms3 FAAeb= e AR Ao w

TS ZAAF 12709 A9 Fl
F29Z JfAE Ak o

spA S HE £

o

Do

3—4. 2 AFHANA vA e fle ARG vz e)vE Fl g w5

=
A 54

H3 FEolE Ev e 3| A}
2401 Special R Blocky Enza
2402 Cupra R Blocky Enza
2403 Debla R Blocky Rijk
2404 Mirage R Blocky De
2405 Fiesta Y Blocky Enza
2406 Maserati Y Blocky Enza
2407 Jirisan Y Blocky Rijk
2408 President O Blocky Enza
2409 Boogie O Blocky Rijk
2411 Helsinky Y Blocky Rijk
2417 Minibell Y Blocky AAETH
2428 Fiero Y Blocky  Syngenta
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ms, 2403 2404 2405

=T FFESSES5 FREFEFSSE ST T SR

ms, 2403 2404 . 2405

"FFFFSSSSFFFFSSSSFFFFSSSS

L

2407 2409 = 2411
ELEEESUEISES SENEIEIE S ISES SUENENEI B EIERSES

2Y3-1. shzelsh F2 ReAwe $4%Y 24 9% mslat ms3 FA4 Azt
94 7(—1_9_

F, 75 S, &% =87 F2 8, 2403, 2404, 2405, 2407, 2409 9 2411.

O F=Zg7t eA=d d+ v‘i‘—x}
whebA] gk gle] HolA = st At 2404 (54 :Mirage, 3
A A 9L 2405 (F ' Fiesta, 4 ) ZHE F2 2 d&s S48 o5 A=
2 BSA-AFLPE F33th 256719 =Zefolw x3H& AH&sto] 71l &

gDNA poolsellAd @& =AM 23, HFHoz 17 JE‘rOI‘ﬂ ol @A o]
PR AT (2H3-2). 24049 F2 weldwtel FxZest GMS Akt AAdS =
A At oF 2cM AE AdEo] Q= Aow FAHTH(I¥-3-2). MASY Bt} &3}
Aow AT F Qv T EAEAE Ndey] 98 thEAde] Kol AFLP PCR
band(1H3-29] 3AaF%) 9 AV dE B &1 o2 7|2E PCR walkingS 533+
th o] 3 AVIME ARE V| 2E PSS Hole FES XFgste ZEolWE A|&eks]
i, PCR % 255 2099709 Astass A tdds ZARFATE. EcoRIClA
gddes #Ed o glon olFE oA dAud A Feywel A&sklt(H
3-3). #4423 paprika GMS(PGMS) #2F324] (PmsM1—-CAPS)+= AFLPC|] At &
A3t A¥E BITH(1Y3-29 1793-3).

FH

2L

N
7
I

O
D
=
0]
re
r
r—{u:
Y
kl;l
B

e

1

I9H3-2. 2T Fy Aol e $AEY

re
as!
>
S
=
)
g

2
=
N
=)
N
N
ules
w
e
1o
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06 07 0B.09
E

FFSF

05

S

1

H

71 72

F 5 F IS
H

L e -

5 b6 67 6B 69 70

H

ke
o] &3 2404 (A) S} 2405(B) F2 #&A

=
=

1%93-3. PmsM1—-CAPS wu}#

]

[e)
=4
F

o -

N

AP E23Z A (PmsM1-CAPS) ¢ A

27t §8EY
24049} 240504 7IE¥ PmsM1—CAPS vlAE € Z%o|

3L

O 7idd =

tol 2 Ay, 2403,

S

&

]
2407, 2409, 2412, 2413¢ F2 7IAl 8l @A e 7193 B9 1A el B3 Aol

o, 24113 2417 B A A= o

=4 MAFE 58 PmsMI-CAPS vir el Eejiete] %4

o
PR

el kel

e

&

qlo] mhz A}

ATH(1H3-4).

FA] ¢kol 24179

2 FEAe a8y 24119 3¢ 2404

-
T

At 2417 Hke)A

ge ms $a7] 9

0] o
i

B
=

du = Zo® AlsHM, oF 2cM 4

ms AR ]3]
o TH(2#E3-5).

St
Q15

A= A3

<t

9} 24059} w}

e

783—4. PGMSHA 9] &

A8 Fi(2403, 2407, 2409, 2411, 2412, 2413, 2417 ¥ 2405) %] F, 70Al; F, 745 S,

]

[e)
=

=)
=

—r=)

T

~ HH

L g O ey
-

H

- —

H

H

i1
I
=
}

2

F 2411 F

3|
pis

°oJ-&

=
=

193-5. PGMSv"}HA
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Ald EFF Fy, B Aol dd PmsM1—-CAPS vt 9 AE4S 712 xAMSE A3
Mirage, Fiesta, Helsinky, Derby & w2lddolde 29 2dF Y viAY el vl =
& A E BAH(I™3-6). 2y AR YA FFl diEiA e v el sl 149
P mpAGo] A kA . FAFH mpA o] dA|sHA] Y= Aol AR oE A
Fox & o oy, vgidol gl Arols sds FAARA ofdAE FAT
webA o= P AAS Fstel FAAYE S TSty Qo wepA AR EX
4E PmsM1—-CAPS mt#8] ¢ wAE ol &

sk Ak gEAdo] lojA T A FAR A wiA A8 27t 2 dF Y vt Yol 24 e
Us 5 tao EAEe 2AEAE=, olet F2 EAE ddey] YuiMe F o A A
TE A2 GMS 3 vkA ste] A &heitt

01 02 03 04 05 06 O0F 08 09 10
FFSFFF

HH HHHHH

49 50 51 52 53 54 55 56 57 58
FFFFFF

1¥83-6. Mirage 3 8| F N2 ms, 9 vbAH (PmsM1-CAPS) A84 4.

O MeE ms, A% EREA (GMSK—-CAPS) 9] 284 24

o ygA #A A= wrg o s ‘Minibell %9 F, ol g ol GMSK—-CAPS #
AARAE Agste] HATH(IHE3-T7). T 487/MAE FAeA = RdF Y npAYo] BT X
3= AE AdJAY(I™-3-7). o] ‘Minibelll EFF9 Fo Hg SFFo QoA
GMSK—-CAPS #AxAE o] &% + vk A= 9w gk

F(— Phenotype

S <—Phenotype
H S<—Markertype

PN — P =t fees ¢

I93-7. vy I} (Minibell Y) F2 w2l d &l msk A& v# (GMSK—-CAPS)
A8 A,
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O Aed H=Ze)7k ¢85 A% vA (PmsM1-CAPS) ¢ © 77k wiA 9] F=7} 7t
709 #%( ‘Special’ , ‘Debla’ , ‘Plenty’ , ‘Fiero’ , ‘Boogie’ , ‘Fiesta’ 4
Derby’ )& EF msp FAAE ARESS7] wWiEel ol& Fl1 #Fel dis
PmsM1—-CAPS EA%AE AL3te] Hdt)h 71 A, ‘Fiesta’ 9 ‘Derby’ oA wt
o] P & (heterozygous) &2 YERIL, Z47+e] F2Redw 7270418 &4 8ds o
A 23] (recombinant) 7} Z+2F 2707 Yrebyth =3 ‘Mirage’ ©F  ‘Helsinky' %
Fol AT PmsM1-CAPS #AEAE o] g3 4= gldth

Uz 5709 %5 ( ‘Special’ , ‘Debla’ , ‘Plenty’ , ‘Fiero’ % ‘Boogie’ )<l
A PmsM1-CAPS #xxAol tial & mspel A#d nAFos n4we] Slof
PmsM1-CAPS &A%AE o]&& & A3tk Wb PmsM1-CAPS HARAE L5
FAAA o mappingste]l X HY LG5ell $1Asko] o] A& = COSII +AFE
AE Adgdete] MEE EXFAE FAsATH(HE3-8).

2405
Fiesta F,

0.0 —+ PmsM2-CAPS

5.2 PmsM1-CAPS
6.6 — [ msp

10.0 —— PmsM3-CAPS

T1913—8. Fiesta Fy gl tollA AfEA 71eksk COSIT vFA (PmsM2—-CAPS 9}
PmsM3—CAPS) & o] &35t 13 {FHAA =,

PmsM1—CAPSS} A A7t oF 5cM A% "olA ¢l PmsM2-CAPS #4%AE 14
5708 #EFol AEstol E A3 3709 #F( Plenty’ , ‘Fiero' % ‘Boogie )o°lA]
PP oz Yepgtar(23-5), Fo EejPwelA 2dF ) vAFo] A#EH Q= RS
Astom, oF 5-6% = AAFHA A= AAE AJTH(LHE3-8). olE A FF T &
FF M= PmsM2-CAPS #48AE ©]48 F & 3oz Fsigict,

)

o

e
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Y
B

3=5. & A7FHA| oA ARESE FZ 7t A8 F 59 Y A W Au FAEA.
=& 3| A} A1 ms T2 AME 7hs A vhA
Special Enza Zaden Red ms, None
Debla Rijk Zwaan Red ms, None
Plenty De Ruiter Seeds Red ms, PmsM2-CAPS
Fiero Syngenta Yellow ms, PmsM2-CAPS
Boogie Rijk Zwaan Orange ms, PmsM2-CAPS
Fiesta Enza Zaden Yellow ms, PmsM1-CAPS
Derby De Ruiter Seeds Yellow ms, PmsM1-CAPS
Minibell Samsung Seeds  Yellow msy GMSK-CAPS
MFFFFFSFFFSFFFSSFFFFS F<—Phenotype
wH FTH'H'F STH'ETH'STHIIE H:'S 'S HF H F S H<—Markertype
FFFFFFSFFSSFFFFFSFSF FePhenotype
FHFHSHSHHSSHHHSHSHS H H<—Markertype
T1¥3-8. Plenty #% F2 8| oA PmsM2-CAPSS] 4] A3},
F, 7}el; S, &9; H, heterozygous; *, recombinant plants.
3) MEE SAHAEY A AE ol8d FFE A FE 9 A SR A A
O 1xd % vkA ARE 7HA] A
g7l Ag Fl %59 B8 ol heterod 7NAE A3t 12 PmsM1—-CAPS w#}
Az Ad7tsAdes AR F=ZEgr Al EF 0 7Fedl Plantye]  A-g
monomorphicste] Ag-o] =7}stSlaL, Derbyoll A= Aol 7Feshu &4 Qdwe] A71&

=
PmsM1—CAPS w}A 9] ntAE LS ZAFSE A3 Al -1AH Aol Akst 28704 712

d) v}AE o] hetero(Mspmsp) 2l 187§ 4 &

1870 F3 HoA Saist = 31170 AEA2 PmsM1-CAPS w»}#

hetero®d WAE &35SIt}
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A~

e S

WU H3-9). 4,

=) o
T':}:l]’é‘ T o

Agrelst Aork vt FH 2404 2405904 FEF F3 HAE digow

2] 8k y]

=2

ste],



139 - 141
- 0102 03 04 0? 03 10]_1]314 17 18 19 20 21 22 0102 05 06 07 08 09 10
-

= =] faad 1 N

hH#HHﬂF AhthHF&LELﬂhHFM
ﬁ;%iééﬂfﬁ 20 21 22 25 26 24,28.30,31.32 3334 3 i;&!n12624

HHHH HHHH H BB H HoHOHHGHEHEH O HLE E.
148 149
29.03.02 03.04.05.06.08.03.10 A1 12 14,15, 16,42, 101220 21 .25 26 22
H HHF .ﬂ.ﬂ._ﬂ.ﬁ..;.di#-&ﬂ.ﬂ.ﬂnﬂuﬂ.l;l 7 ] I

150

20,25 3003035 34 35,36 37 35 38, 0, 0204, 506, G708, ettt

HFFHHHHEHHWHUFHHHHHFEFEFHHFHH

2Y3-9. A% HYE AA AR 9% PGMS AneiAL HAG A,
Seka 1, whAgo] heterodl A F, 71l S, £l

T oA AR A A

E EAAE o] &3t AAl ST AlEel AEstaat All-1A1F A A s
= AEEl Wste] msp A# vA (PmsM1-CAPS)E HASATH(183-103 19
3—11). Mirage, Derby, Fiesta, HelsinkiollA] &gt F4 9 F5 el 283t 4
I JAEZ 7Y homod (F) £+ 7FY heterod (H) 0.2 F&73 o A3

I9H3-10. A& F1 £59 A (F4 2 F5) oA heterod WA Ak

| BZ® [EN|MAYE|oise| B2 | BN [MAHE| G
9 | i | 5 H
24 H 24 H
ol H | ;e a1 H
3 Mo 15 :
o = [
| Mirage FS "o —s H_| 4200 —=2 :
12 H_ | Fiesta Fs 4 H
15 H 14 M
7 H | 15 F
4
4159 1 F | one T H
] H | 0 H
| 22 H
2 i | 1 H
5 H 4204
2 F | 1 .
4184 { ] H
= i
| 1 F
12 F | e 17 F
27 H | 12 H
4185 /
23 F_| fg :
13 H | 4236 - 5
2 H
| 11 H 2l E
| Derby F4 | 8185 13 H
| 15 H_| 19 H
3 H FHﬂsmky F5y 4233 = F
16 F 28 H
F] F 20 F
M ST H qzaz |3 H
B F_| 22 H
_ 8 H
.123 ::' 23 F
4169 | 14 H
o0 H | 4245 15 =
7B H 3 H
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TIH3-11. vz A8 Fr w58 LA (Fs B Fe) & msp hetero®d 7WAl A,

1 e [ 1 (PeA Mo | BN | Gnse | wgng | Momg | MoMs |
| oret Lo Lo Looss Lvee Lbots Dok Lo -
Z = 34| #2-33 [129-16] F D
1 :g_g E_;? ; i 0 a5 wz-3a [1za-17] H o
8 36 e2.35 ligo15l M r
S i - 37| w236 [133-E| H o
10| ¥2-3 | 73-6 H 1] 58| #2-37 [133-13] H 1]
11| #2-10 | 7312 F 0 39 | #2-38 |133-14] H 1]
12 #2-11 | 73-24] H 0 40 | 239 13315l M a
3 |_#2- = 3 0 (41 wz-40 [137-6] F o
- —Eﬂé—% - 0 4z 82-81 | 137-s| W o
5[ w214 [ 1141 W 0 -4 ;zz:f;. e ialee 2
16| #2-15 | 114-5| H 0 45 | ec-a4 [ 140-6| H o
17.| #2-16 [114-19] H 0 46 | B2-45 | 140-3| H o
18 =17 [1a-zz] F 0_l"a7 ®e-46 | 140-8| H o
19| #2-18 | 115-1] H 0 45 |_#2-47 id0-220 2
20| #2-19 [ 115-2] F D_ |49 #2-46 | TH-6] F ]
o1 0 (315130 H £q | #2409 [ 1T1-7| F 0
- 2=l 51| B-50 [1m-22| W o
2| #e-31 (g2l F U 8251 3| F 0
23| #2-22 | 118-8) M 0 "53| B2-5e | 175-3] F 0
g4 | #2-23 | 1189 F O Ies | wes3 (1751 _F o
25 =24 _juig1g] H 1] ‘55 | B2-54 |175-15] F 0
75| #2-25 [1z1-2| F 0 |ss[ #2855 [i7s15] F i
27| #2-26 | 121-6] H 0 57| BP-5E [ 177-2| F i
78 77 31_9 F 0 5f | #2-57 177-5 F Q
og [ #2- oot h 5 59| 82-88 | 177-8| F 0
= o = G0 BE oF (17 Sl H L
3 _Beoed Leida, M . 61 | B2-B0 [183-3] H i
31| #2-30 |j22-16] M 0 62| ®261 | 1836 H o
R e R o g 53 |_W2-6z |183-13] H o
| 33| #2-32 [ 129-3] H 1] &4 | B2-63 [183-24] H ]

Aatel JAE Sl vEAE] hetero?! Al BA TR AFORZA A2AS Foho]
g2 AdE A4 A9 7Y homod, 7Y heterod ¥ EUY /Al&S =

s
2T
& et o5 A 719 heterod T 2H e Aetel Fujud A 1 ¥
= A
= o

7+l heterod I} E9ldo] 1112 HEHE A AL &

O 3z2kd% \A ARG JRA A

2apd e e PmsM1-CAPS vFA S 3xbd el 7ldE PmsM2—-CAPS wlAE A
goto] A1-1AFZA A A &4 S Hoke] BAste] Adslvh(133-12,
3—-13, 3—14 4 3-15). #Zg7 A& Fl F59 F6 Athelr PmsM1—-CAPS 7}
5 A ete] ol HEFE (H, Mspmsp) MAE ALeich(1H3-12). Ed 3apd R
MEA N3 PmsM3—CAPS vlAE  AFE3Fe] Plenty (193-13), Jirisan(Z1¥
3—14), Mirage ((183-15) 2] Fohxlcte] At & Ay vpAY} 2@l Po] 2 UX
s S F9eda, o] HEE (H, Mspmsp) MAE Adsle=d ALEE F Qe A
o2 sk

T3 Al-1MFFAdAN S48 FAd AFsel ol PmsM1-CAPS #x}3EA| 9
PmsM2—CAPS A48 Adas (ME2TE MAF/AEAEA 24 MAF+100) & &
Mgt Ay, AdrEgo]l Aok 93% ol/do] Hol FFel AHgE F dSS Elsglt
(323-6). webA A o] F e BAREAE AHEEHE 9/E] 48 F1 #F (Mirage,
Fiesta, Helsinky, Derby, Plenty, Jirisan, Boogie, Dalias % Rialto)2] ZFtiollA A

29 fA%) FAFS WY 5+ ATHE3-6).
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DHA No.

1 0-002-01
1 0-002-02
1 O-002-03
10-002-04
1 F002-06
1 O-002-06
1 0-002-07)
1 0-002-08
1 0-002-09
1 0-002-10
10-002-11
10-002-12)
10-002-13
10-002-14
10-002-15
10-002-16

10-002-17 52:3-5
10-002-18

10-002-19 —:5
10-002-20 17
10-002-21] 6333
10-002-22 -3
10-002-23 -18
10-002-24 -19] _H
10-002-25] __b6&6-3] __H
10-002-26 =T
10-002-27 13
10-002-28 13
10-002-29] _674-2
10-002-30 -

1 0-002-31 =10 H
1 0-002-32] -15 H
10-002-33] _ b&7-1]___H
10-002-34 -11|_H
10-002-36 -12| _H
10-002-26 EE |

A AT Fy FF2
5l heterod 7§ 4wk,

Tl A PmsM1—-CAPS

A

F

G

DNA Mo,

GNSP20} 7]

GMSP3OLH

25

Sl
-
o

il

#10-229-01

.t

cnll}

EE2
PLT

#10-229-02

#10-229-03

3

#10-229-04

#10-229-05

Tl

#10-£23-06

#10-229-07

000 = 0 (T e L P —

#10-223-03

#10-229-09

#10-223-10

#10-223-11

#10-229-12

#10-223-13

#10-223-14

#10-229-15

#10-223-16

T |calcal=|cal M= | ool

#10-229-17

#10-223-18

#10-223-19

P P ] i) | i b ] b o] i}
— O OO0 = ] T O s 0 Dy — T

#10-229-20

TI93-13. Al-1AF- A A A

e

PmsM2—-CAPS &x}

e

=
3
.
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% ('Planty') &] St A el A



A F G H | J K
7 | DNA No. |0 BMSP20LH | BNSP3O gﬁg EAEEIEEER
(395 |_#0-235-10 ' 6] 4]
396 | #l0-2aa-11 | 7 H
397 [ #10-233-12 | 7 3
398 #0-233-13 | 7 3
| 399 #10-233-14 | 7 H
400 #10-233-15 | 7 g
407 #90-233-16 | 7 ;
402 #0-233-17 |7 H
403 #10-233-18 |7 F
ADA | #10-233-19 |7 i
4065 [ #10-233-20 | 7 i
| 406 [ #10-233-21 | 7 I
407 #10-233-22 |7 S
408 #10-233-23 | 7 F
408 #0-233-24 | 7 H
| 470 #10-733-25 |7 3
471 #10-233-26 | 7 3
412 #0-2a3-27 |7 1
(473 #10-233-28 | 7 i
4T84 #0-233-29 | 7
I93-14. A1-1AFEFA oA ¢l Al F, E% (Jirisan') & Fth g kol A
PmsM2—CAPS EX}3E % S %3l heterod 7JA A4
i nn.fu m-En Cﬂ EHSPEI:I]-?I EHSP’;D}?I susp%nm a;l* J}lﬂ Jﬂ = %.E
0. £THD. xS
arE | #10-223-01 T34 1 ~ H F" 18 B E%_ M
856 | #10-223-0¢ | 70 | 2 S F
857 #10-223-03 | 7 | 3 5 F
sh8 | #10-223-04 034 ) 5 F
259 #10-223-05 034 5 H F
860 #10-223-06 7034 5 F
861 #10-223-07 7034 7 H =
862 | #10-223-08 034 g H F
863 | #10-223-09 034 3 ] 3 I
864 #10-223-10 034 10 | S F
865 | #10-223-11 034 1 [ 5 F
866 #i0-223-12 034 12 B 3 £
867 | #10-223-13 034 13 | 5 F
868 | #10-223-14 034 14 | 3 F
2691 #10-223-15 T34 15 | 5 f
ST0 #10-223-16 T3 16 | H F
2871 #10-223-17 034 17 | H F
872 #10-223-18 T34 18 3 F
873 #10-223-19 036 1 H H 16 B 10 MRG
S7T4 #10-223-20 036 7 H H
27hH | #10-223-21 036 3 5 =
876 | #10-223-22 36 4 H H
877 #0-223-23 036 5 5 3
2878 #10-223-24 36 B | 3 S
879 #10-223-25 36 7 H H
220 #10-223-26 036 g ] 3
281 #10-223-27 36 9 | H H
282 | H10-223-28 036 10 S 3
BR3[ #10-223-29 | 708 | 11 5 3
284 | #10-223-30 3R 12 H H
885 #0-225-31 | 7036 3 H
886 [ #10-223-32 | 7036 3
887 #10-223-33 | 703 £ |
a8 Hn-rra-ad MR 1R [

I9HE3-15. Al-1AIFTGA A A S4 T A|F F; #5 (Mirage') o S # whol| A
PmsM1—-CAPS % PmsM2-CAPS #x}%x &
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E3-6. A1-1AF-HANA AT sS4 Fd A1F F FF2 Fuiddels] 2324 Adas.
aie wa | EEAA AAE wARE Azwd
AsT 7ts AgFE AEF A
Mirage PmsM1-CAPS 4 4 74 1 98.6
Fiesta PmsM1-CAPS 8 8 148 2 98.6
Helsinky PmsM1-CAPS 6 5 91 5 94.5
Derby PmsM1-CAPS 12 12 224 15 93.3
Plenty PmsM2-CAPS 19 15 296 16 94.6
Jirisan PmsM2-CAPS 14 7 135 6 95.5
Boogie PmsM2-CAPS 6 1 16 0 100
Dalias PmsM2-CAPS 3 2 36 0 100
_____ Rialto  PmsM2-CAPS 2 1 14 0 10
= 7 74 55 1,034 45

4) =87} CGMS system &H

O 27} CGMS AE &4 dek

b AAAQ By AF WS CGMSE o] &3t Zolx|wt, g 7te] A5 459 =<t
A 5] EA7E ErEskAl ol Au7bA] A AAIF S E CGMSE o] &3t 327}
o] AFL M3 o]FoA A a 9l FHT B AdTHS dE Yo zHE A SHEY
Aes Adste] A1-1AFFA A S35 gt AgE3e oJuzts &8 Ae $49&
A&y Qrh(223-16). E3t FBEAR(RHQ =& wWjoTto] gl h=d 1320 B
FH AEH szegt AlE e ol é}—% F3ale] Agsta Qled RE HHoM E ATEo)

Mste] REa Q= R AR vAS
Ul=Z2|3F CGMS A, B lines S4

[E1% - =8 AlfcH HRAX

193-16. 327} CGMS A% 54
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O #=Zg 7 CGMS A, B A% %4

g FH(FA G F) o HEA-FAAE FAHELA (CGMS) EA(A, B A& &
st 15 FRAALoRRE AT FAAN, ) FH AZOR wjgo] glow Z
E27) (blocky) d L IS Autsieivh AdwE fx219 ekgAde Felstr] fske] A4
Ty A4S SAEIHA A8 AW A, rirD W nEEY T I F9 ndYPS thA] gl
s Ay JfAEe]l BF sk B9ls HQOoRA S A% Rty ddstgich gk
7o B FAR(RPRP)E e TR rfrH =2 HXFat7] flste] szt AlsS st
o7 ARgsle] wiste]l AdEE (F) AEAN, HRAS AQa oA of7)of vz}
Aes s o®E Auiy FEAES AdsdrH(193-16).

(A

o '8}7

loa

ke

3=7. 42 9 B Al vt 8788 vz gkE wuldt o Fy A delM R Aw
wAPRAE o] gsho] AR AfA.

Homo Hetero
PBI No.  yrarer type A¥F A Marker type A JRAIF A
2101 N, r&rf 4 N, rf 7 s
2102 N, rfif 4 N, rf 8 F
2103 N, r&rf 4 N, rf 7 Fs
2104 N, r&rf 6 N, rf 6 Fs
2105 N, r&rf 4 N, rf 8 F
2106 N, rfrf 0 N, rf 10 Fy
2107 N, r&f 4 N, rf 8 Fy
2108 N, rff 3 N, rf 9 Fo

Am AT FHAFLE (N, RFRF):(N, rRA)Fo] 1112 #2E Aoz F4T &
gur *Exi] EHAForE Axdo] Nojnz BHE &3t 719dS ooz (N, RAFS
= H‘?—:}% Rf 13 vAE ARGsiot itk A& v B Alsel vk

H » Aol Rf AW EAEAE 0] 83t rfrf homo 7WA




O g7k CGMS C A% $A

g (Fanni) o] AEd-4a44 BN (CMS) B CEA, O K457
oste] mE FAANOTRE Yt FHGAA(S, RRNS 23 Uk s, v eto]
i B AES Adagth AR fBe) AgHe Fay) ool By AEA-§
AAA $42UH (COGMS) $HRAAGS, rinel wdstel Soe Bdle sa a3 )

A3t FHAA(RPRA) S 73 FARH(RRHZ %

R AEE(F) A EA(S, RRAE giz Al 7)o Ty AELS 3}

sto] Azt EEl s At A= C AleS Sdstaxt sttt (2H3-16).

ol RAYES Flalr] A= AEAE N7I7HA 71910k ot MAZEY wu= 3
J

Aol BF 4Rl nAlomA Su AN Fuchan wUssn Sxetel wel
E O
[e) -
o

_4

A
AR ] s wol RS o® Qlste] Y AL ojEFo]l EAstEn F o
23 AgstA I HEH TR A(S, RRA)FS Adstr] Qs E 7)Eed Mtd RS
AT vtAE AFEske Aol frEsttta ddsilth. C Ale (B 213) o Hhekdt stzegtE o
Higt ol F, 9 BCiFs AwelA R A FAEAE o] &3to] RRf homo WAL} RE
hetero 7NA& A& ch(1H3-183 3%3-8)

#3-8. C A5 (8213 o theFst Hzg7tE wajst S Fp % BCiF; 3ol rFAd
ks

TALEA|E o] &afo] Awkst A A
Homo Hetero
PBI No. Al Marker type A% 7WA4= Marker type A% 7HA

2201 F RIRf 4 Rf 5
2202 F RIRf 2 Rf 6
2203 Fs RIRf 0 Rf 6
2204 Fs RIRf 2 Rt 8
2205 Fs RIRf 1 Rt 6
2206 Fy RIRf 4 R 5
2207 Fy RIRf 2 Rf 3
2208 Fy RIRf 2 R 6
2209 F RIRf 3 Rt 5
2301 BCiF; RIRf 10 - -
2302 BCiF; RIRf 9 - -
2303 BCF; RIRf 9 - -
2304 BCF; RIRf 2 - -
2305 BCF; RIRf 1 -

2306 BCF3 RIRf 10

2307 BCF; RIRf 10

2308 BCF3 RIRf 10 - -
2309 BCiF; RIRf 10 - -
2310 BCiF; RIRf 10 - -
2311 BCiF; RIRf 10 - -
2312 BCiFs RIRf 2 - -
2313 BCF; RIRf 10 - -
2314 BCF; RIRf 8 - -
2315 BCiF3 RRf 6 - -
2316 BCF3 RIRf 2 - -
2317 BCF; RIRf 5 - -
2318 BCiF3 RIRf 10 - -
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o F, W BCiF3 HelA RS

of chpet xS m @
AP RARAZ o] g3to] A A Y A mi
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A1-44 EAFT 7I€S ol 8T 5F WEA F=7 AT 574
1. st § A BARR B4 7% 9

7}. PMMoV E2¥ X 7

o

A 1xdEe] E A A= PMMoV W AFA fHxtel ddd EAEAES
NI 7EA] Tl Lol A& - o e bl aFEzegh), EvlE, Ak
FAAY] AL Fdeta FAWAVE FHga, BAZTAE FAAE QA oA A=
frabsk f1xlell Bol Sl Aew It wepx] EwpES 7HAke] A% A4 dHE
Hg o2 vl 44 ATE F3 e gtelA W AT et 2ol sdel &
FAAE 2 T 3

EulEoXM = EQRA] FFolW S {8 Fusarium oxysporum f. sp lycopersici®
G AR 12 complex7F GAA 11HolA FAHUL, T 974 RS <A
ot o] ARE o]&ste] FTAbelA = A 11WE] vl=st XA W A A
ARl R3 complex”t 818 F k. 1130 PMMoVell A4S 7HA= L 32 A
A 119 &by, ErlES 12 complex, A2 R3 complex8 GAA| Abof
Aot Aoz A A AH(2E D).

2 R R
CT107 -,
C
Ll TG105
TG46 -
_ TG46
R I I 9T
R - 1 TG36 ..
- TG36 - o
]-SLaD.Jz_c';f cDI136
fj{fi’ex - 4—TG105 oo TG105 - 1636
Iocu: ]-SLSE L
3a
et s -
Potato 11 Tomato 11 Pepper 11

13 543 AL EOtE, 30 119 A fAAF A= 8|1

- 391 -



Hy fA4 d7E T EXAEA AE ¢ 2 AT A= AP AFE B3
EntE 1199 12 complex A AEES 71 L 3=t 2o $1x]3
contigg ZHdst uwk glew, ol wHigow uxEgte] & F e FABAE
AT (2™ 2).

I
Ly
X
oy,
>
@)

1
1
1 1
1 1 1
1 1 1
1 1 1
i i |
1 i 1
1 1 1
1 1 1
1 1 [
1 1 1

SL'SP6 6gSP6  22'SP6 5177 3877 2277
38 5P6 69 T7

O 544 vy GAA A5 Soll A4dst 1% BAC contig ¥ FAFHEA] 7R

227 BAC clone® T7 %9 ¢7|49S Xeehs Zeho|m (22 TTE o] &5t
PMMoVell A& C. chacoense PI 2604292} PMMoVel oAl C. annuum cv.
ECW2] gDNAS @7 IMES #4331, SNPE X33t oF 150bp7F T HESE A&7
Tlol HNEE A 23T Rotorgene 6000 realtime PCRE HRM #4418 43 3}o]
C. chacoense Pl 2604299 C. annuum cv. ECWOA melting curve? t}dEAHES
gls ‘22 T7 RT 2tal Wt 3-A). &2 B o= 51¥ BAC clone?]
SP6 %9 H7IMLES Edst= Zgolw (51 SP6) ZH-E 200bp7t T3 EHESH AjEO|
Mglo]HE A &5k ‘51 SP6 RT'#txr WwHeldoth (2 3-B). T3k 13 BAC
clone®l draft sequenceZFE 2k 730 bp 7] DNA WAHS FZ3LE xglo)y
(13 end—2)E A&sIstaL C. chacoense Pl 260429% C. annuum cv. ECWE
template® PCR <&3}o] C. chacoense PI 260429¢|4+ 730bp Alo]=<9] HI=7}
SEEA] a1, C. annuum cv. ECWOlA = 730bp Alo]=9] W=7} S3EHE = YA S
ol (28 3—-C). Real time PCRo] glo|® AWl PCREE tdshA A ¥A &
AFEE QS 22 T7 XEfo|HEEE CAPS A %AE 7NEstdtt. Special®] F2
w2l Al FE FeEHe RA vk A 55’”%74]9} ol FIHHIAAE
Aukaict, o] AAESS 22 T7CE PCREe] 97|14 dS B4kt CAPS designer
3 2 73 (http://www.sgn. cornell.edu/)= ©]&3] Sspl A|dagsr=z gdidds B &
AT #EERgith 22 T7C % PCRale] Sspl Agtai® 647kl Aelsiy oA

A GA AT oF 140bps}t 280bpe] WIE® Z& Z1S e = qlo] 22 T7
Az gt 3-D).

4 o
_>‘~_l,
=]
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AL o 2TTRT By 5177 RT

M

pepBAC 13 end-2

R M M M R M M M M

5 S5:.H B -RER 'R R R R R BER ROH 5 5

8 3. 40t PMMoV Megtd A Z2X19 el

BARA] FEY 4 st BAZAE L FAAE ddEo] eAE Felae)
$ste] F2 g Aol F% ¥ A3 (Cosegregation analysis) S 333t} F2
2 A= Enza zaden?] Y F#}el Special?} Cupra #%5S Z+2F A7F wwlsho]
et 2dEFE FRlE] st £4o] 284d W PMMoV PO straing F2 ¢
Ao FAHFS stk HHINkS (Hypersensitive response)©] YE}t= A E
AFPew, a8x & JMAE ol rE HAASGY FAAES F2 &8 Al Z
MAAA o] ol 1~25 AF 3t chloroform : isoamyl alcohol(= 24 : 1)& ©] &3
gDNAE 3ol 7} #xxA 2 A3t Specials A7F wHlet ko= 654 71
7he-dl 7Rl AP I AP o] A sHA] kgkal, Cupras A7F wufsh Hwtol| A+
243 NA Zhedl 37e mEEH FAAEo]l dASkA skt o] d3E PMMoV
A ARl L] 4 Agrt oF 1eM)l Be & 5 AdTh

il
ox o I

W 8 R FA2 A71MEE ol wAEA PR (A 3Ahd =

S

Ly 3538 5o)&Ql §18 £ . PMMoV AZA Wiy fdxz A L,
Lia Lie, Lo, Lo, Lz L2 AE = F 7709 R gene analog(RGA) 2] LRR domain
Aqdel Adx7E F/ME A (Tomita et al. IS-MPMI 2009 XIV Congress, 2009). ©]
NEES  clustalW2 program  (http://www.ebi.ac.uk/Tools/clustalw2) &  ©] &3l
alignmentdtil RGA Afeloll ol A7) ztol7t QIe=AE Els] Rkt dold
QloJAl 8bpY insertion©] U= Llc ®F 80bpZE 7F¢ Ay, Uzl 67019 AL
74bpE FYETE AL QolM= L1, Lla, L3E LA, vzl 47)9]

[e]

MEE 178 o8 SNP E+= Indels zHaL 9lo] #pel7} Sla& & & stk
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TME A7IA Lol UF 7] wiEe SCAR, CAPS & w4l PCR-based
A% gla7] wWEel HRM<S ol&sto] whA /Mds A=k ¢4
sb7] 918 35WA C/T SNPE XEdsts A7IMde & & AdeA
forward We O % 25mer, backward WO E 22mer’} HEE primerEs LisegFo}
LisegR< A&,

L4segF9} L4dsegR primerE ©]&3 Special Fy e gDNAE template® PCRS a1,
°f 80bp =719 & WiERle] FEE= ZlS Sk HRM w4& Fell wAREA 9] taAde]
NEAE s H8lA Special, Cupra, WA F2 w8 Ads olgs] AAFN RSk
SpecialZ} WA F2&# A== homozygous resistance, homozygous susceptible,
heterozygous melting curve®Z Fd3o] 2| AA| T Cupra Fo w2 fHeo= Fd30]
25 #] 9kekt). Special, 84 1813 Cupra®l F19 880l 242 Ly, L., LLeleh=
g vFel & ), o wAR Lot Ly B LS L dEfAe 7EE 5 AR L Lo
gHFAAE 78 F gldke Ae ¢ 7 Utk o] EAIEAE LdsegF&R ol
B AHIE 4).

Shifted Melting Peaks
] T T T T 1

S
I olEEEH HEHd SHHTH) |

orf- \\ . | / 1

ogd s8EEH

ormalized diF loores cencel'dT

0 - | -

Temperature N

| l | | | 1
70 72 7d B 7B 60 m o4 (=] =} @0
Tomperature "C

I3 4 L4segF&R BALEX]C] melting peak

L, JEFAAZEEHS] 4338 Ag A : Special, HA F2 Hdo AEA 9
AT LisegF&R #AEA Y 43S A4 A= vlugoh st A 5704 7t
wAPEA 2Fe] FAA AYE vlustr] flste] W4 F2 A w@d Special F2 3ol A =
087H3T7HRM (Yang et al., 2009), 189D23M (NB) (Tomita et al., 2008) FX=}3£A] 9]
FAEE Zo] EAgit} Special F2 HdolAE= 3709 EA3EA] 9 recombinant® 47}
IMNE AN Ak A F2 HdeAE 087H3T7HRMSE recombinant’} 117]%
7 wgkow 189D23M(NB) 9 recombinant® & 870tk L4segF&R9)
recombinant 372 b AL Aoz A HJUE 1). ol2ZH L4 diHFHAe}
Ay BEAFA 7Hed LisegF&Ro] 718 778 BAEA QIS &8 5= Qi
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B 1 27 YO AMA} AT BEXFHEA|Q recombinant H]-&

AL Recombinants / F, AT & >

Special oA
087H3T7HRM 3/ 631 11 / 858
189D23M(NB) 3/ 631 8 / 858
L4segF&R 3 /631 3/ 858

(2) L Ay 732 SolAQl Ak /(A 43bd &)

Primer design @ A& A& : L7 U5 Fdx9 L), L7 L' FR g FHxs
25 NBS-LRR (Nucleotide binding site—Leucine rich repeat)el &3l A=
ol# Fth NBS—LRRES A<l W A4 §6x F+Z2, NBS domaing G7]Ado
Hlwd 2 BEEo 93, LRR domains ©| ¢t RHUE @74 Fe] Wolrt g2 Foz
dH Y 2 AT dwelAe AR oE L UY fAAE HEE F e TAAE
Maatr] glskel @7iAdel wWolrk @ LRR domainelA #AwAE stz
7709 primerE designdti, 629 primer Z%S FAITG(IH 5). °]E primer
Zgo] L Uy FAAE RS 5 AdeA FAs) Astel L02% LUL, LR
L2 L2/L°, L0t Aa8S Ad AA AEAQ C annuum cv. ‘Early California
Wonder’ , %38 F; % ‘Myoung—sung 9| F, e|deolA] Awtet L/ 449
AA, 44 Fi %  ‘Special’ 9 F, | gwrelA Awsr 2927 §49 AA, C
frutescens  cv. ‘Tabasco’ , C. chinense ‘PI159236" , (. chacoense

‘PI260429° & HRMOo= ®Agch md 7 dd{dxte olgdd fHd¥o
shlstz] 9kl 6708 AAl AEAS gDNAE 1112 4o <1917 <l
olFAY FHES W=, sHEAY FAFH v

_

Location of SNPs in £ alleles
3176 3184 3209 3218 3238 3295 3311 3334 3365 3366 3420 3437 3438 3444 3479 3497 3506 3514 3528 3538 3686 3696 3765 3784 3855 3871 3911 3929 3940

£ alleles

L4RP-1F & L4RP-1R

L4RP-2F & L4RP-2R

L4RP-3F & L4RP-3

LARP-1F & L4RP-2R

b

LARP-2F & L4RP-3R

L4RP-3F & 3’endR
T2 5 7 ok eARtet L L 14 LF 58 g §AALe] SNP 232 W 7 primer seto] X5t
SNPQ] 9]%]

Z} primer set®] HRM 24 A3} : 67019 primer setE o] €3}o] 6719 R A] A&
°] ¢DNAZ PCRS 3t Ay L4RP-1F & L4RP—-1R, L4RP-2F & L4RP-2R,
L4RP—3F & L4RP—-3R, L4RP—1F & L4RP-2R primer setol|Xi= BEF o553t A7)
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o] @< band”’} FAH AT, LARP—-3F & L4RP—3R primer setolAi= o2l 77|19
t}% band’} =%t} L4RP-3F & 3’ end R primer seto|AE A BF o =3
719 @ band7b SHEUJAN, L7 A AEA A= 3ng @ bandiro] THEH
ATH

670¢] primer set®® HRM #4%F Z¥ L4RP-3F & L4RP-3R9} L4RP-3F &
3" end R primer seto| A%t 6712 A|A] A=A7F A2 T melting curve patterne
UEbd S Fach(2d 6). o th2A L4RP-3F & L4RP-3R primer set: th

b [ELERTIVEEET: B LARP. IF/LARD. 20
o -
s - B
B L
fw e
I i
E® £ w
H
b
= 25
10 )
m R W ™ A % w = m w osom ™ ™ = []
ey -y
- ol LARP-1F/L4RP-2H
" "
& M w
4" dw
B i~
ia £ a
2 H
L "
n 0
e 1"
= i p M
.o' = =
E"™ -t -
% m E e
§ s § e N
L2 s SR
i® i R
E 2w 3 .
2, # % S
= 0 LY
L} \ .
; E 7 ] =
s
— Loype il (SP) — Ly (MS) — L3712 D33 LEd

12 6 67FK] primer setl] melting curve pattern

L4RP-3F & L4RP—3R$%} L4RP-3F & 3’ end R primer set2 o] &3&to] <197l
o]g A3 gDNAS] HRM #4& 33t L4ARP-3F & L4RP—-3R primer setolA]
T BE A4 o]y HFA FdFe] 449 8 ATA AP EHHAG(LH
7). L4ARP—-3F & 3" end R primer setolldE A3 Ad Ax=s A& 5 AAA T,
L79) A& <clgiA el olgHetA FAHL L) obd v 3 =9 UHFHALS FUsH

melting curve patterne H.FTH(IH 8).
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L1 (SP) L1 (MS) 2 & 4 |

1 1\ i e i "
:Lﬂ - % . 1 - b, - \\ - o
I I- N K ] \\ ] \\
OV, T | S o | S LT Ny I
T i T | . TN
i i' N - o 2 \ - \'}l‘_\_
LI (SP) i N J ) \;\\\ J \
| S S |y —— Wy SN | —
: i N e N
L1 (MS) i ] “ N \
1 _ N i b
E ST e
- - ‘\\'._
|£2 4 N 4 \}
. i : 7
— Lyt R R e
| — LY/L1 (SP) - 1“'"“\,\
— L1 (MS) 4 \
L3 — L2 H \\\\.\
| p— LJ I3 R| ")
— Lyt N

3 7 L4RP-3F & L4RP-3R primer set®] =3&3HA] U o] A3TA|9] melting curve pattern

| L1711 (SP) ’
[ || — i) -
| 112 -
— 3 d

— L1 :

11 (MS) 12 13 14 |
11 (SP) {: \\ ;
11 (MS) ; . SN : N
12 | \\
W I
~ = = .\h.—

2 8 L4RP-3F & 3’end R primer set?] =3 &3ty 2 o5 AStA|Q] melting curve pattern
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g, A BAEA B4 A1E 9

CMV A&Y #AEA &4 7= g9 AFEA] A
71%S F9Ysty] 9ste] 37 FEY CMV AdA ExEAE geditt. SCC07S3
primers JW&O T 3t FP5416RS wdo=z & ZlolWE PCRE ¥,

Adgs w A FTARJ] FAES AVF wHiste] 92 F2 22 Al
gdde B 5 Aty 9. A sIHTAdME= oF 850, 1000bpe] band7}
FA AN 9E 2k 650bp, 1200bp2] band7t weR} I, o] FA A A E 47]9

2
—
4

o

.
(@)
=
=
N
o%
oX,
M

I 9. SCO07S3/FP5416R #At®EA] &AM

Al 2xpAd% o] real-time based ¥AEA 7S FHET] st 1-3 AF-IHA
AFAAAE A3t CaTm—1_Itrn3, 240H02SP6 #x} ®AS AMEETh Corbett AR
Rotergene6000 7]A1E ©]€3F High Resolution Melting(HRM) ¥4< 3359k 7zt
EAEA 9 Zetolw AESE Syto9 FF HFMAkE ¥il 40 cyclesdt PCRE 3 U
70°CelAl 90°C7HA] 0.1°C (HHom EF F7H7IHAA &% 7t we FFFe T
A1 melting curveZ AA SFHTAR), o83 FIHTAE), o lFHAAMH) +4
Atolell A Eel gEAls ERIFTH (Y 10). 2708 FAEA] 7Rl 53] 240H02SP6
AT =8k ¢F o|HA 3 TA 2 melting curve EoFo] Alolsle], fAHS B0

golstt.
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= 10 240H02SP6(A) ¥, CaTm-1_Itrn3(B) &AtEA] &4

Potyvirus A3A EREA B4 7]« 9 @ 4 1xpd=
A2 7E g A [FAR elF4E 714 D ellA
o] €3} Potyvirus AT EAEA Y JES
Bsrlo 2 A< w o}

[¢]

of Al 1-3 AF3A
st Pyrl—-S #AEAE
gHAH(2Y 11). PCRE 3+
Aol yetstth A3 s@ - TA A= oF 711bpe] band’t

133bpe} 578bp 2709 band7} LFERET},

L__

hebgtan, o] G FANA L

.

S S S S HaEE H R R R R

a8 11

. Pvri-S 2XEAX =24

A 32PAE]  real—time

72 s
TAEAE HRM oz BEF #4380 Kkt HRM 42 #2
Syto9 &3 JMAJekS W1 40 cycleser PCRS

based WAFEA] 93te]  Pvrl-S
zgtoln AE

7]-7403 L=

sk o5 70°CellAl 90°C7kA] 0.1°C

S7HA 71" melting curve?l ZpolE FE HEA= it

A FFATAR), o8 SHHFAE), oldHTA M) F43 Atololr FH3
melting curve® z}o]7} BHATH(1¥H 12)
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T3 12, Pvrl-S HRM EXIEA] BA

TSWV AFAH EAEA #4 7le g7 @ A 1xadZe] TSWV AZ3E A3
A 7lsS S5 Yk Bde Bnuwd ZEolwE dAdskar, 8719 A FE5
As, 5712 ol FFeNX DNAE FEote] wdol Hid orE #4&
AAEEl B3 AR EARAE TSt fste] Tsw A f1AsE COSII
BEAEA 7S AEte] polymorphisme FAFSFATEH CAPS E4 4]+ SCAC568%
Aot e R ZACdAN = WEst 3PS 9A XA (" 13-A). RAPD
BAZAE W=7 v $Edo], By H7]9 wME=EES gelsly] oy HuH(a1d
13-B~F). COSIO ®¥# XA+ 7/ 7Fd 270dA &=
gl vt gdAdS A= EIG (2 13-G, H). SCAC568 ¥xEZ PCR 3
TaqleZ Aatls u), A FFATA= oF 600bpe] band7}, o1 SIH A=
oF 250bp e} 350bpe] band”} YEFWTE

1o

A Remmantlines  Susceptiblofmes B Eesigtant lnes Suscepuble lines
; Rl Rl K3 R4 K5 W6 RJ RS §1 81 53 #4 85 TE Ha —. Rl Rl B3 Ra K3 Ry R/ R S| 33 53 34 53 TF Hs
= = e et s e
— _— = L e e e e e S e e — — — — -
e o — i ——— — ————— e -
C = Besistant lines Susceptible fines Digs R rirat mbe Suscepible lines
D R~ S L SR B A U R B R T E Rl Rl R3 R4 R Ré R7 RS Sl 3; 53,54 55 TF Ha
—EE=& EEEEEE. =i g TE
== §-=¢ L &-§°¢-| Sssw a la-.i. B‘:—ﬁ--
e L e s TR e = e e e i"’ Bedt - £-§ | =
—g 8§t - =5~ p—p -
ER Eesistant hines Susceptible lines Flim Eesistant lines Suscephibls linies
"R W R R4 RS B R R SL 51 83 =4 855 TF Hi =R _R2 R: R4 R M6 K¢ We 61 B2 83 84 8. TF He
= o - ——— - — - = L= - g e S
. —— e e B e = == = == -
B =
-~ - "
-
G Resistant lines H ant lines 7
e Besistant lines Susceptible nes
gﬁl ®1 K3 R4 R3 Re R? RE 81 82 s's FPRET = W R R R RS R ® M m 81 53 54 85 TP He
— — R R T T
T o o - —— o ——————— - =
2| = I.E I = M
a8 13, TSWY 242X 24

Al 22hd el real—time based wAREA] 7|ES &HsSH7] flste] CAPS®E #A]¢
SCARH68 #A¥XE HRM Wy oz RYF BAE Hkth HRM 42 42 xzjojy
ME, Syto9 33 FMAIekS Y3 40 cycle®E¢r PCRS 3k ths 70°CelA 90°C7HA
0.1°C Aoz 255 Z7HA7]9A  melting curvell =o)lE Ed vIAS
glstv (24 14).
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Fzeto] Ad AFH
BAFE A S2, S45, L1y
A L= AAE EBEAEA Bs2-L1&R1S o] &3t A oA
thg/dol A=A Flal ®okrh S29F S45, L1 #AZA oAM= A, Atz
3 AAANE Bs2-L1&R1IM = &3S A X3k S45
%91 ECW20ReIA ¢k 900bpe band7} FE% A4
+  band7t FFHA &Uv. L1 EAIFAERE
ECW20ReIA & °F 200bpe] band’} FFHEHAAT, ECWelA+= band’l S3%A
AAuTE S22 wAEA A= ECW20ReIA  240bp, ECWelX = 220bpe band?}
SEHHAT (28 15).
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Aqiea
e3saly
nelasely
s

1000bp
o

H:E BE N.W B

a3 15 AEd ARUY AR AT BREx] 24
o A% 2AEA 24 AA 7E

vlolg] A~ 47§ (TSWV, PMMoV, Potyvirus, CMV), A+ 170 (Xanthomonas) * 373
A xR BY AAE FEIG(E 2). w] Axfvit BRu ke BRIEAE
T3l oA FAFSEAY AA| 7R3 31, agarose gel based #AFEA] o A] real—time based
)=}

o]
AEA 2 A8 Ak,
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w2 SAPA 7R SYE BatmAl B4 7%
e CECE
B 9| & 2XtEX H| T S= c}
o '“ -.?-’.‘;'XI' I' | 7‘|E| |-|— =) I—HI
SCAC568 | 1.0 (cM) | 28I Z A}
TSWV T
W 7399-04 | 04 (M) | xpx7per | WY &
087HO3HRM | 1.5 (cM) | xpope | MoV =
4 5 (@M | R |
s[4~ PMMoV L 189D23M | 10 (M) | EHEA | e o
- L4segF&R | 0.1 (cM) | RpMIZp |
. 2 prl-S ox CMV &
Xt | KPR .
Potyvirus purl Pvr1-S1R FEA FHIZNE Potyvirus
=8t K3y
CMV Cmrl | 240HO2SP6 | 1.5 (cM) | XIRI7HL | AE €&
Xanthomonas 25-11 XX D5 xRA =
M= campestris Bs2 f = J ﬁ E’tg A&
pv.vesicatoria S45 1.0 (cM) | XA} | =2
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2. CMV & Potyvirus A3A A% <S4

Cupra X ZHC
M OKXK Ol
Cmrl / emrl cmrlf emrl C I‘{ &g '—-! Il' =
Pvrls / Pvrl | pvrl?/ pvrl? - 1IAEE ~ 2K EE )
CZD Cupra, Special
Cmrl [ emrl crmil / emirl
Pvrlr [ purl? I Pvri* | Purl*
| |
BC,F,;
Cmird /) cmird
Pvrl/ pvrl? . s
BC,F, EXRX|E 0|83t
Cmrl ) Cmrl Ne8 18
pvrl* / pwrl? -2AEE ~ 3XE = _
BC,F;

O 16 AxXPE CMV&Potyvirus 23 A Als & 514
Potyvirus A& &AL pvrl2E =8It EAMRA]S o] &dl Ag/do] 1A-AH AES AUt
A, o]l AUl stHA 8§ AT <9 ddlA FAo

Ho
4>
<
)
oft
Lo
r
L
2]
0

7oA 1ApE =

CMV A3A 9 Potyvirus A3 B¢ : CMV A3AQ 27t AL A6
A8l CMV A §ARE e FA-o] 5% 7E2 FFel CMV A&
Tlehe Au SFE AYstaA ek 2 A A= Enza Zaden® Cupras
REog MAwsla, CMV Aol Q&= ZHCE= FAIA 4 AES ¥3o=z
Abgste] wHlsth Cupra X ZHC wH] 23S 27} mulste] 4 F2 2H2] Ao oAl
Fest Aol A7), JH, 3 SAsdH(@E 17, ® 3). A i ZE
W2E AolA|gk, gk Cupra X ZHC v} =3He] st AL By gh2 83k Ao},
Fs FAAHeR kgt 22wl

ml
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1

I 17. CMV A3 AE 2E) £l oA AR

E 3. CMV AR AE me) 30 B4 54

No. @) =% 24 A= /%

1 Cupra X ZHC 100% Red 7 8.6 1.23
= 7.0

2 Cupra X ZHC 100% Red =} 9.0 1.30
= 6.9

3 Cupra X ZHC 100% Red or At 11.0 1.83
Orange = 6.0

4 Cupra X ZHC 100% Red A} 84 1.26
= 6.7

5 Dempsey X SPA Red =} 104 1.60
= 6.5

6 Dempsey X SPA Red =¥ 8.3 1.19
= 7.0

Potyvirus A&A =% % CMV&Potyvirus 53 A AT A% . CMV A
gro] ohuel Potyvirus @Y fAHAE ol LIE Fih mEE AEss] $)stl
Cupra X ZHC wH] %¢& FojE ®IO=F, Potyvirus AN F+AA pwri’s zha
2+ blocky type 11592l DempseyE Fx1O 2 AFE3}SiT)
Dempsey®| pvri? A& TFEFA) 7] wWFe] (Cupra X ZHC) X
= olHIAR Ee JNAZE AR FAE 2 "ok
o] Cupra X ZHC &9 CMV A3A 5dAQ Cmrld 4382 o)A 3kA|o] 7]
ol Cmrie] a3 ol F#FdFA] Dempseyet wHjstd (Cupra X ZHC)
X Dempsey H] F3 FdldA CMV AP 27t "ok CMV Add 3
Potyvirus AZAS K7 2t e AAE AEstr] flsto] SCCO7S3 EARAR
FAaAxE s FAYY. (Cupra X ZHC) X Dempsey? v Zgor= CMV
olFHTAt oA FIEHFAL FHAFN] dElgn CMV A@AEe fFAF o]
o

AAE A1 18).

Dempsey wH] =3

o1 F A Al
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[Cupra X ZHC) X Dempsey

SH S H

J& 18, CMV At Als9] Sty Hal

. A 2xpd =

CMV&Potyvirus AZFA dF BXEA #4 . CZD wwl x5 FdiaX Cmri}
pvrl’Ss B5 Zki Qe wi-Igs)
wAST Cmrl A% w2 IA R B AT AdArE EE CaTm-—1_ltrn3,
240HO2SP6 A} ¥A|E A3} a1, Potyvirus 913 2 ¥AZE 9A 2 A
AAA7F WA Pvrl—SE A3

CzD v}l x9°] Fo 3570 A4 CMV AZA  EAEA QL Potyvirus
EAEAZ FAES BASAY. CMV A A3 EAEAQ] Tm—1_intr3,
240HO02SP6= &A% A3 3570A  7FdHl 1470AI= ol@AZA AZA
T (Cmrl/cmrDe]l YEMSA, 21MAI= SZ3H1EA o8 43 (cmri/cmrl)©)
et (2d 19). S3ATA AZAY FAY (Cmrl/CmrD 2> 3 HAE HEREA
Aokt 7 EAEAR A% {FHELE 35719 AAA BT FdsA JERS:
Potyvirus wAEAZE FAPS A4S A7 357MAYg EeE Fd30] olFHTA

T8 (Pvri?/pvrl?) 2 YEFSTH(E 4).

(|

O

240H025P6
e

67 -dZD
1€ - dzD
ze - AzD
€€ - AZD
5¢ - AZD

0£ -d

Pvr-1S

r

AFRA]QF Potyvirus A A

o
©
(@]
Z
<
o)
o2
ox,
re
r ol
Mo
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# 4. (Cupra X ZHC) X Dempsey wHi £3o] Soio] 23y} 2AHRAIY] RAYSFZHTA 087, H:ol
FALA 7A%). CMV AP AT 2AIER| S} Potyvirus A S84 A 2AMEA1Q] A0 25 ofdA
AN A o2 BAIGL
A aZeg s AIEA FHY L Ty = ALEA FHY
= CMV CMV Potyvirus = CMV CMV Potyvirus
o2 HE E NEy Nty o2 8E 2y ANt Nty
1 - S H 22 s S H
3 - S H 23 - S H
4 = H H 24 - S H
5 - S H 25 = H H
6 - S H 26 - S H
7 = H H 27 = H H
8 - S H 28 ERS S H
9 = H H 29 =R S H
10 - S H 30 = H H
12 = H H 31 = H H
13 - S H 32 s S H
15 - H H 33 - H H
16 = H H 35 ER S H
17 = H H 36 Ay S H
18 Ha S H 37 ER S H
19 - S H 38 R S H
20 = H H 39 = H H
21 - S H

CMV in vivo % 0 AW : CzD wdl =@e] Foh7b CMV AZ4S mol: 4
* Zelstr] flste] HE AdS FASATE CMVewy pathotypes &7 29|
T METt's gapapdr 2 e F, 0] AR 1g% A HHE 10mle
wol & SAAZl ¥, carborundum¥ A TAHFHOE HFsdoh HEFS H

T T Bl U2 AAE oA AR, ¥A] = NAE ATH R

i
r_|_|_ll
o
o
JK&‘

ST

35719 CZD wvl =3 FiE Adstr] st 2dF A} FHFS EF vl
Hokth 4% A% g=2A FAEs A3 35709 AA 5 97helA Rt CMV BA S
gl %1 o CMV ®Ao] Yetde Al BEF CMV A4 A3 FAk3EA] 9
el oA FFATA (cmrl/ecmrl) S &1 F AT aHY 12719
A= CMV AL UeEA] At CMV AR a8 E43A49] F438
ol FIATA (cmrl/cmrl) & YERSTE 14709 QAo = CMV ¥A = YEREA]
ki, Esk CMV AZAE A3 EAEAE A Ay A3 olFHFAY
FAE (Cmrl/cmrl) S Hof o] 14782 MAS ALd3ATH(E 4).

CMV&Potyvirus B34 AT Aud] 3 JAA . BAEXZ Awst CZD wHj
el S 1470 Al Thedl ASso]l v 7 JRAIE AL yUwA 7TAE
RRow oz gHo] ¢ A L PMMoV A3/d& 2t1 Q1+ Enza Zaden #%<!
'Special', 'Cupra’, 'President'E Hx1o 2 wH|3}lt). o] & CZD wH] %39 S
570 A€} 'Cupra', 'Special's wHlst oA AFS AT

O{Nr
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o A 3=

CMV&Potyvirus AT A JHABCF) : 2xpd%Ee] MASES E3) Awst

BCF, AlAlYl #A5H, 53 #ge slFox Awe A Byge gydow
=937 A8 A9 Aol UnE PR, HAY LolE UM hE W&
NEoz ARP Aol/due] Zol 1o] e FHAe FAYOE, 120 st

PAe FAYFo T, 1401] Wk e Augow g ek e $g)
ofgfo] ®oko] UYF F SojrxA] ¢komA Hwo] m=Ew Fulyl Aato] wojut
HAs 55

MAE Adkglar,

I3 20).

ks 71%2& Aroreh 2 xpd Sl Awrgk 150704 hdl 13719
T 4D A, FEARY 4, FHY SAAE AL 5,

ol
il
£
u o

E 5 At BCF, 7jAle] Zo] 2 1y

7R A Zdol(cm) | YHl(cm) 3/Z 73y
S-145 5.02 4.80 1.05 w3y
S-100 5.51 4.75 1.16

S-133 5.20 5.01 1.04

S-30 6.04 5.84 1.04

S-50 5.79 5.16 1.12 =474y
S-92 5.17 4.98 1.04

S-64 6.03 5.28 1.14

S-102 5.71 4.63 1.23

S-77 6.05 4.23 1.43 4713
S-5 6.51 4.55 1.43

S-8 5.99 4.63 1.29

S-17 6.24 4.19 1.49

S-85 6.60 4.94 1.34

73 20 BCF, ATolA]l Awst Futal(S-145), £ATH(S-64), FH(S-5)0] T AP

BCoF, Mdl Jd 9 F3AEA A A3 @ BCF, AldielA st 13701 7HAE
A7kavfete] BCoF, Fwbs A Avh. BCoF oA Adst 13714 % 1270A19] St
150708 EAE, 13704 5 17hA= A7 538 82708 FAvte d3 & 1882
MAY HkS 2. CMV, Potyvirus WA FdF0] 25 0]
AdielA A7t s 7] wEol CMV, Potyvirus® W A& #73
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Cmrl/Cmrl : Cmr]/cmr] s ecmrl/femrl = 1 2 1, Pvrl?/Pvrl? : Pvrl?/pvri? :

pvrl?/pvrl? = 1 D 1o) By wekA 1/169 &8% Cmrl/Cmrl, pvrl?/pvrl?
T8 7K 7Hxﬂ7]' AT 270 A FAFel EF sIdATAL AAE
Adbstd a17go] Ho] o]F vl WA EAEA EAS A Yotke AtunE
&3l e o 2F sFEAEA AL AT e 7 Ae Aol Ut webA
BCoF, AldielA= 2709 AFA FAA7F 5% sF3A AL AAREs Adgch F
18827102 7RA 7F2-dl 105708 TFZ A ¥ AFAE MNAE AL (R 6).

6 BCF, Aol et SZHTA 7433

MAHE A EA A AAS A A
78 =3 150 11
79 =73 150 9
80 =73 150 4
81 =43 150 17
82 =449 150 9
83 e 150 12
84 R AR 150 6
85 =473 150 1
86 e 82 4
87 e 150 6
88 ! 150 8
89 R 150 12
90 e 150 6

Total 1882 105

BCoF, ¥ Adk : BCyF, Althea] Adkel 105702 ¥ AA A= oAl 342
HAof uwe} oAl 3 W Addoh, A 7= BCoF Ao 273 sdsieh T
A EA Y A=A BAS 9d Aol Aol Aol yu], A Bk g, HASE
B2 F71, B FAE SN (R 7, 19 21).
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B 7 BOFATolA Alest Jiale] ah £

BC,F, BC,F; a3 =z | e

A Dor| IR WE | A WE Z(cm) | FH(cm) | B/F Qo t5(g) | AA ?‘%CZIII) —(‘.:;ﬂ)
78 8478-1 | 10.34 | 10.15 | 1.02 | ©@otyg | 169.2 4 1.32 | 0.77

79 8479-2 | 12.10 | 8.09 1.49 | &uts | 155.8 4 1.31 | 0.73

=R 80 8480-3 | 9.42 9.87 0.95 | @ty | 1745 4 1.49 | 0.82

81 8481-4 | 10.39 | 9.95 1.04 | &8 | 155.35 4 1.34 | 0.73

81 8481-5 11.55 8.51 1.36 Ak 165.4 3 1.35 0.82

82 8482-6 11.41 8.73 1.31 Arube 193.7 3 1.28 0.78

82 8482-7 10.94 10.49 1.04 Tt 188.4 4 1.53 0.82

ZR 18 83 8483-8 | 1155 | 11.60 | 1.00 | ©tp& | 216 4 1.49 | 0.72
84 8484-9 | 10.20 | 9.49 1.07 | @3+ | 180.95 4 1.09 | 0.69

85 8485-10 | 10.77 | 10.02 | 1.07 | @8 | 192.45 4 1.68 | 0.68

86 8486-11 | 11.97 | 9.29 1.29 | &Aaks | 152.2 4 1.44 | 0.88

87 8487-12 | 11.94 | 10.04 | 1.19 |&A13| 186.2 5 0.96 | 0.65

AR 88 8488-13 | 12.06 | 9.69 1.24 | Aats | 247.6 4 1.31 | 0.93

89 8489-14 | 8.94 8.12 1.10 |[Z&Ha+sd| 115.4 4 1.24 | 0.78

90 8490-15 | 10.29 | 7.81 1.32 | Ak | 96.7 4 0.91 | 0.67

8478-1

¥

8486-11 8487-12

8490-15

8489-14

2% 21 BCF, ATollA Aot wdo] A
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2+ A 4zxpd %

CMV&Potyvirus E3A3A A A BCF;) 2 Adk @ 3xd %o MASE %3
O A

st BCoF22l Tl BCoFsAIthE Bi=ellA Adketo] st AdE AT E24nkA
f2090] DALY Wgel Mol ¥ AT A% Qo Al Fho| $4T A%L
At sENHETEAE At B C2F394 2l BCoF,8] AF-= 24oA Aujst F
Aol o] 4 AL WL, BAG] BOFY TE AR Adw wAw
B4 in vivo el AAE wAGel W AR e B ARl 14 HAEAS

o @ W B g,
BCF, A 7hed deld @ao] $58 AAE s sleked 71 Adoict 4]
Zdol/dqn]e] nl&, 3y, F9, A4, 2 (locule) @ 47, pitting 3 2 FA 9
631]3 ety dol/ynje] vlE&S 0.9-1.2, }F HAo 7 TF(U) Bk
Bek(U)o=, FHe AUy F0h)ox, NS AN [3k AMow

A ]91 I+ 3—4% pittinge F/F =2 EA I}

F 147A%S AuRed, BEe B2 mago] 104%F, WEA Hao] 4A%Folgw
9

Zoldule] H&S 0.97 1A%, 1.00] 64%, 1.10] 471%, 1.26] 37%0]2cH(ES,
a9 22). #A FRI UR A4HA gowA ugol 1290 HAe F=

.
Awstnd Yok AMe  wE
‘9300-5" HAIRES Etdsta =
‘9303—-8" 7l A= pitting®] YEFSL

1
] 1.0-
Aqaow ol  uF  HAAR(turning),
& AN WEE B ‘9292-8"

# 8. BCoFs Mool A At 7hAIo) wd J2

AAHE | Aol/qy] | Y 39 A AFg“d(locule) | Pitting
9292-8 1 U % A5t A A 3-4 0
9293-7 1 a s gk A 4 X
9294-6 1 U g gk A 4 X
9295-1 0.9 U 7 A 4 X
9295-10 1 U 7 =pu 4 X
9296-2 1 U = = A 2 X
9296-4 1 T 7 A A 3-4 X
9297-7 11 U 7 XA 4 X
9298-6 11 U B A A 3 X
9299-8 1.1 U 2 A A 3 X
9300-5 12 I 3 = A 4 X
9301-10 1.1 U % & Al 4 X
9303-8 12 U s A (E ) 4 0
9304-5 12 U = A 3 X
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T 3
.

9293-7 9296-4

9297-7 9298-6  9299-8  9301-10

9300-5  9303-8

9304-5

T2 22 BCFy Altiold Awat Aol shat 2ol dulel ulg

BCoFy AltHe] AFAH EAEA HAAY 2 in wivo FAHAE : BCF, Aldie]
Aol nAES FAstr] flstel T oA 8 AR A EAWAE o] &l
FAES BT Cmrl AT EAuAQ 240H02SP6SE pvrl? A3 EAmpA
Pvr1-S& AFg3stel HRM o= FHd3es 43 CMV/Potyvirus A&A A%
7be-dl Potyvirus A&7 A% EAvALE pwrl’e FRAAMLE vt oR gy
uﬂﬁoﬂ FAE T HdPo] FLFAAT(O0cM), Cmrl AFA A EAAE AT
FAAZRE oF 1M #34 Agel A7) wzel FaF3 TP o] HEA vehd
7bedel v wEbA CMVew®  AHEete], 28 Alse CMV AZY 2dd=
HA YT (2™ 23).

—}

_
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Jeju I g4 Aol =of ™
(|84 =)

2 23 CMV in vivo ¥2] 7AA oA

zt JfAl el A gDNAE
Barg AR 7z BA8 3, CMVE AEs] in vivo
Cmrl, pvrl? 422 fHd8o] BF wAo] HJS A & 991, CMVE
AERE U'Hoﬂ El:\: Agol FA% Ayt sdstA AFAHOE Yeh A EAdo]
1SS B s W Ele 5 QAT (R 9).

=3 Cmrl, pvrl? A4 F+43& 240H02SP69} Pvrl—S
He H1AS FART 144154

9 BCFy AlHiY AlE B CMV/Potyvirus AYd 78 4 2o
A ARAYE sF-Y

= N I I M [e]
BC,F, BC;F4 CMV BC;F4 Poty BC,F, CMV
= a7 o & o) A7 | B A% | in vivo g2 23
B.N nHj W3S R w3 wALRA] A | 2AEA] AR | L
CMV/Poty | R | H| S| R |H|S | AFY | o4

8226 9292-8 7 RR / RR 71010 7 010 7 0
8227 9293-7 10 RR / RR 101010 10 1010 10 0
8228 9294-6 10 RR / RR 101 0] O 10 |0 |O0 10 0
8229 9295-1 9 RR / RR 91010 9 0|0 9 0
8230 9295-10 10 RR / RR 101 0] O 10 {00 10 0
8231 9296-2 10 RR / RR 101 0] O 10 |0 | O 10 0
8232 9296-4 10 RR / RR 101010 10 1010 10 0
8233 9297-7 10 RR / RR 101 0] 0 10 |0 | O 10 0
8234 9298-6 10 RR / RR 101010 10 |00 10 0
8235 9299-8 10 RR / RR 101 0] O 10 |0 | 0 10 0
8236 9300-5 9 RR / RR 91010 9 0|0 9 0
8237 9301-10 9 RR / RR 91010 9 010 9 0
8238 9303-8 10 RR / RR 101 0] 0 10 |0 | O 10 0
8239 9304-5 10 RR / RR 101010 10 1010 10 0
Total 134
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CMV&Potyvirus E3AIAN A A BCFY) D AL : BC,F, Aol in vivo
Hel AAE Fste sAldd, A dodld F Aol T3 AE Adeslth
=]

[e)
o
BCoF, Altel 2ol 6719 FAS At F 11 MAE AL TH(E 10, 17 24).
A=)

Zol/gu]e Bl&o] 0.9, 1.0, 1.1¢1 5, 3, 3 /AAS AP, FA 7L S (U)
s FE AR 9 g S AEolAN, ‘8227-5 = FHo] Ayl
'8228—1" , '8234-1", '8239-2" 9 AEE oy At BF Aot
‘8227-5" ,  ‘8234-1", ‘8239-2" JHAY FHAe wnr} FL&  HAo|r})
ARG L T2 ANAANE, '8239-2" A= Aol 3719l HAE At
pitting&  ‘8227-5" ,  ‘8228—1" ,  ‘8231-2" ,  ‘8232-7" ,  ‘8237—4

AAAA & 5 A3l

# 10 BCoFy AltiollA st ZHA1] abd 7

B.N. Zoj/Hu] | Iy a4 A Xpg*(locule) | Pitting
8226-5 1 U z ZSPA 4 X
8227-5 11 N 7¥ Ro A 4 o)
8228-1 0.9 U o} ZSPA 4 o)
8229-4 0.9 U = = Al 4 X
8231-2 0.9 U z PN 4 o)
8232-7 1 U ES SR 4 0
8234-1 0.9 U oF A2 A 4 X
8236-1 0.9 U = = Al 4 X
8237-4 11 U = ZSPN 4 o)
8238-8 11 N = ZSPA 4 X
8239-2 1 U of e JA 3-4 X
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U U
8228-1 8229-4 8231-2 8234-1 é236-1
8226-5 8232-7 8239- 2
1.1
8237-4 8227-5 8238-é

23 24 BCFy Adiol A Ader ZiA1S] medut Zol/qH|9] vl&

nfb, Al SAPAE

CMV&Potyvirus E3A3FA Ao X Zﬂ(BCng) 2 Md : 4xpdEeo] MASE %3
ARkst BCoFy Al&S A7bawisto] BCoF; Ul whs 2AAdstal Hl=rollA Adwtksto] gt

¢}

2]
ANE AR Cmrl, pvrl® A3 F8449 %X*%Ol THEAT] el HES
EAEA A 2 n vivo el A4 Qlol ddld fdo] 4% 23 AsS AEITH(E
11, 19 25). Zol/vu| 9 Hl&o] 1.0 ~ 1.1, 1.2 ~ 1.3, 1.4 ~ 1.6% A%S 77

7,

2}

17718, 2 877k A% A2 6
5

11, 5 A%S Augch A St 52 AL
HEelq, e BE Aaold,

Agolth. Fea& 23719 Alsol BF FXt ohk
Age] Aol Yan Bt AAS BF 3-4700]a, 9AFelA  pitting©]
Elshabel=
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H 11 BCyFs Mltfjo|A AlY

25t

HAIS] e ot

ol /uulo] Bl g

BN | Zol/uH| | mE | B A3 Xttt &l (locule) | Pitting
8792 1.1 U = HAM(E 4 X
8793 14 U = M 4 X
8794 1.2 U = HM(ED 4 X
8795 1.3 U = HA(EL 4 X
8796 14 U S HM(E 3 X
8797 12 U 5 ks 4 X
8799 1.2 L = HM(ETD 4 o
8802 14 U = Al 4 X
9165 11 U = M 4 O
9166 11 T = A 4 O
9167 11 U = M 3 O
9168 1.1 U = A 4 X
9169 12 ¥ = A 4 O
9170 1.1 U = =AY 4 X
9171 13 U = A 3 O
9172 1.2 U = = A 3 X
9174 1.2 U = A 4 X
9175 1.0 U = A 4 X
9176 16 U = M 4 O
9177 12 U = A 4 O
9179 14 U = Ay 4 X
9180 12 T = XM 4 X
9181 12 T = XA 4 O
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o | G0

9175-3B

Oowoww

1.1,

oW

8792-10 9165-2B 9166-5 9167-1 9168-38 9170-1 8797-3  8799-6

= | e (D]

8794-9 9172-2B 9174-5 9177-3B 9169-1 9180-2B 9181-28B

s |

8795-8 9171-2B

ﬁﬁii

8793-2 8796-3 8802-2 9179-3

16

9176-28

23 25 BCoFs Mool A At 7HAS] et Zol/HH]9] vl&

CMV&Potyvirus EFAFA At A7 (BCyFg) R A9 : BCoFs Altholld Adukst
AES A7tanjste]l BCoFg AlthE 243t mixjeto g CMV 9 Potyvirus #]3H4 o]
DAERQE=A Belstr] st zZF Al "HE HAE AEste] CMV YW Potyvirus
g BAEAQ] 240H02SP6S} Pyrl—-SE o] g8te] §48< BAFT ZE A7}
CMV % Potyvirus A& 8] AdAE sIHFAZ vehd Ze AlFe Aol
TAEATE FAFTG(GE 12).
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B 12 BCoFe9] CMV ¥ Potyvirus A &4 44

A

1=
LA |

A BCFe - X3 A BCFe5- A &
BN L BN cmv Potyvirus B.N AR cmv Potyvirus
(Cmird) (pwrld (Cmr) (pvr12)

8118 5 R R 8367 5 R R
8119 5 R R 8368 5 R

8120 5 R R 8369 5 R R
8121 5 R R 8370 5 R R
8122 5 R R 8371 5 R R
8123 5 R R 8372 5 R R
8124 5 R R 8373 5 R R
8125 5 R R 8374 5 R R
8126 5 R R 8375 5 R R
8364 5 R R 8376 5 R R
8365 5 R R 8377 5 R R
8366 5 R R Total 115

B AGGol ndE A& gl 237F 271 A
57HA1¢] s BEAE =ARHH(E 2}
AR, 8367, 8375 2/ AE e HHrE Fvh T HAypeld= st
thekgi=t, 8118, 8119, 8120, 8126, 8365, 8366, 8368, 8372, 8376 o|=A
A& W] ddsA HAAEH= A FJAPT AF> BF TR o)ddd, 53]
8120, 8126, 8364, 8366, 8367, 8368, 3869, 8370, 8374, 8375, 8376, 8377
olgA 12418 v (L) o]t AlEol T ololARE, 8120, 8124,
8364, 8375% AwoE EAZE ESI, 53] 81202 ©E AFel wls €53
ZAZY B9 2L B ATl 12415, T3kl A%, 1 AEo] 9AFIt

2AE RE

- 418 -



13. BCyFs9]

B

—_— = — —_— =1 - - . -~ —
- K T < ©° o ® <" fn e I & O
_—A_._.c 1 _o_ 1 1 1 _O_ 1 I 1 1 I 1 1 1 1 1 | 1 1 \q_ﬁv'\q_ﬁv'\wﬁ \”A—ro Z\mo\ﬂt' “H”m Z*Oﬂammﬂ_'%
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% 26 AT BCFs 4 AlSS abd AR

8120

8126

8372

8376

# 14 AdYe BCoFe 4 AT M2 &2

an | o | wa | 0 RS ga | st | piting
8120 6.3cm 7.1cm 0.89 U = VSR 4 X
8126 9.4cm 5.9cm 1.59 z VSR 4 X
8372 7.5cm | 83cm 0.90 U =AF ) AR 4 X
8376 7.6cm 6.9cm 1.10 U Z Ak KSR 4 X
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TSWV Agd EAEA £4 Y @ A 1-2 AFgAedE TSWV A AFS
7] St F 80 wvl 23 AdeSith Zeraim Gederal AR HFES SF
ez A3 A% 3 Boogie, Derby, President, Cupra® wHlste] 4719 A=
A8t S Enza zaden® #5S A3 A H3Fe] Helsinky, Fiero, Jirisan,
Special®} wHidle] 4709 HAS A5t Zeraim Gederal] wui] Z3HH ] wlhofl A
50~10071 7HAE <19 A#stol gDNAE ol &2 A SCARSG68E FdARE S
A8

Zeraim Gederal #FTS ST AR AFES 4719 wH] xS FARAR
HAAsto] Aoz HE AS MAE Adskqltt. Boogie X Zeraim TSWVeA &
Aol 53704, olAdo] 397/0AZ, Cupra X Zeraim TSWVelAi= A&Ado] 35
NA, ol Ado] 58712 HEESGYE Derby X Zeaim TSWVelX &= A 3/do] 33714,
ool 39 JNAZ, President X Zeraim TSWVi= A&Ado] 31714, o]¥Ado]
3570A = REEJTG(FE 15). AZA MA= Addste] Al 1-1 AlF-aAle] 215 3.

PMMoV A 34 #A%2 4 X4 : PMMoV AFAY §F Ales 4 A<D 22
T7 RTE ol&st FHAAFE A, sAlel PMMoV P1.2 straing 3 &3to]
Welstd] AAE F8ste] A AleS Aot &% Al$S Special, Cupra,
Debla, Mirage, 9253, Fiesta, Maserati, Jirisan, Helsinky, President, Boogie,
Valentines % AEE ARSIt 2 AlgE=E o 9 1~2%s A5
chloroform:isoamyl alcohol(= 24:1)© % gDNAE ¥o} 22 T7 RT A XEA=Z
FAAY S gdeta, AN 5 E ZdYS Glsdn

12718 #FF2 & A2 AFES Al's 7Fdl Cupra, Special, Fiesta, Maseratim,
Delba, Mirage, 92535 A== 3 7Al&ol4 = PMMoV A&A &4} %A 22 T7 RTE
S FAAE R PMMoV P1.2 straing A& FdFo] fFAbshA switel w3tk
Jirisna, Helsinky, Boogie, President, Valentine® AZZE 3t AlFo|A+= 22 T7 RT

BA BAZ A FesAn, 2AFse TE et FU84 2AHE 15).

¢

¢

Potyvirus A%Y EAEA #4 Ad : 94 A% FEL ARD o1 §3te] prrs’
FAAE 7R ABS Al 2 ABelA potyvirus AFY FAAY §7F
dst7] A8l Pvrl-S &2 242 A8tk Alsvid 578 MAE Aoz dE stk
gDNAE ¥ ¥, Pvrl-S ¥4 BAE §64%9& sl

297081 FF hedH oldATAR AZAH FHAAE VAR Qe FF2 AR
(Jirisan, President, Baltasar, Dalias, Fortunato, Gandal, Jairan, Telmo,
Rialto) o™, #ZHTAZ A FAAE 21 3= 53 (MBR775, MBY989,
MBO008) oIt (£ 15). stAWE olF FFAHIAZE AFAY FAAE 2t Qs

i
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FFE2 vya=Zgl gt AlEol7] wio blockyd 37 &Fd= A 4 gl
wh2bA] blocky FEfol®A Potyvirus A3 FAAQ pyriEs 21l 9= dempsey s
potyvirus A4 FH2 F9W (Donor) & AWaste] mpxe|gto] KFo| AES
Zlolth,

I 15. PMMoV, TSWV, Potyvirus A3 BX} BA|S 0] &3t 59 XA AR(IAPE L)

serial . . . TMV resistance TSWV resistance Po_tyvirus
mker Cultivar | Company Fruit color | Fruit shape - resistance
tallele | £marker | Resistance | TSWV marker | pwvri marker
301 Cupra Enza Red Blacky L3 e g 5
302 Special Enza Red Blocky i TR 4 S
303 Ferrari Enza Red Blocky 5
304 Debla Rijk Red Blocky 14 LS 5
305 Flenty DeRuiter Red Blocky S S
306 Derby DeRuiter Yellow Blocky 5
307 Fiesta Enza Yellow Blocky L3 e s
308 Maserati Enza Yellow Blacky L3 ri-1e s
309 Jirizan Rijik Yellow EBlocky H
310 Helsinky Rijik Yellow Blocky - e s
311 Fiero Syngenta vellow Blocky s
312 President Enza Qrange Blocky 14 e H
313 Boogie Rijike Crange Blocky 5
314 Baltasar Zeraim Red Blocky R H
315 Dalias Zeraim Red Blocky R H
316 Fortunato Zeraim Red Blocky R H
317 Gandal Enza Red Blocky R e H
318 Jairan Enza Red Blocky R v H
319 Telmo Enza Red Blocky R e H
320 Rialto Zeraim Yellow Blocky H
321 Luciana Zeraim COrange Blocky 5 s
322 MEBR775 Seminis Red Mini 5 R
323 MBYZES Seminis Yellow Mini 5 R
324 MEBO008 Seminis Crange Mini 5 R
325 Hivita ¥ Seminis Red Mini 5
326 Hivita R Seminis Yellow Mini 5
327 Hivita O Seminis Crange Mini 5
330 SWY 005 Yellow Mini 5
331 SVY 036 COrange Mini 5
U Al 23 E
PMMoV A wAEA 24 A4 : FHAF= 242

= CAPS ®4&
Aégﬁ}oﬂq—. 087HO3T7F, 087HO3T7R >x&}lo|l MES<} st/ 35 cycles?t PCRS 3ot
2 Sspl Agt 4% 3AI7F o A3t § EtBrZ 9% agarose gelolA bandE
ek s TAA A FHF> 420bp band®= WEY, sFHTA oHA
2 280bpet 140bp band® UYEestth EAEAZ HASd MAES 35719
U S5 AlFlA s 38712 Jdoz F 344 MAY S A
38709 A 7149 'Special', "Cupra', 'Maserati', 'Fiesta', 'President', 'Telmo',
'Derby', 'Baltasar', 'Dalias', 'Fortunato', 'Rialto’', 'Jirisan', 'Helsinky', 'Glory yellow',
'Safrano', '0]¥', 'B-R-2' 59 UFF W &F ASA Eo® 19719 HoHE=
A WA Atolell A EApEA ] FAFo] FlEHAT. FeE JAde] MAE Edeto]

o
ol-

1

o o Jﬂ

3
s
h=]

OPN OBL

N
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& 344NA T 143MA= EAEALY APl FRHEA AZHe®E e A e o]
1RSI F AATGE 16).
= 16. & AETA PMMoV A3 A BALEA 9HY BA.
|F 3|A HES MICH U 4™ MEF ik
Special Fs =21 18 9
F4 R 4 4
Cupra Fs =21 9 4
Enza Maserati Fs 22 9 7
Fiesta Fs 22 25 22
President Fs 22| 12 4
Telmo F3 =21 2 0
Jairan Fs R 2 -
Derby Fs R 10 10
Deruiter Fa = 22 11
Plenty Fs R 30 -
Mirage Fs R 16 -
Baltasar F3 22 3 1
Zeraim Dalias Fs 22| 6 1
Fortunato Fs3 =21 8 0
Rialto F, 22 2 0
Jirisan Fs =21 22 9
Rijk Helsinky Fs =22 22 6
F4 R 8 8
Boogie Fs R 14 14
Valentine Fs R 28 28
Easy F2 R 5 -
Applause F, R 2 -
Glory red F, S 4 -
Glory yellow F, 22| 2 0
Glory orange F, R 3 -
Safrano F> 22 3 1
Spider F, R 2 N
o F2 22| 3 0
Z2H| F, R 3 -
9181 F, R 3 -
9253 Fs R 4 -
o} - 577 - S 2 -
7|Et —
o} - 461 - S 2 -
B-R-1 Fe R 9 -
B-R-2 Fs 22 12 4
B-O-1 Fe R 10 _
B-Y-1 Fe R 3 _
Valentine Fs R 28 28
Easy F, R 5 _
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Applause F, R 2 -
Glory red F, S 4 -
Glory yellow F, 2 2 0
Glory orange F, 3 -
Safrano F, =21 3 1
Spider F, R 2 -
E P 23] 3 0
22| F, R 3 -
9181 F, R 3 -
9253 Fs R 4 -
at - 577 - S 2 -
ot - 461 - S 2 -
B-R-1 Fe R 9 -
B-R-2 Fe 22 12 4
B-O-1 Fe R 10 -
B-Y-1 Fe R 3 -
Total 35 38 - 344 143

TSWV AZA EAFEA B4 A4 : Al-1 AFFAel 4TI TSWV AZA
5% As 29709 Foie] HAEA HAe AL 4 AT vttt 4874AR &
139270A18] TSWV A4 FdFe S48 20709 ASdM d2 Fis 4%
a3 47 AT Fue BF s@HEA AYY "R e, 7 AlEe
Feld = EF FIHEA o84 FdFEoR depgown, uuA 187 AT

Sofoln s %o B HTH(E 17).

B 17. 7 TSWV A4 AS oje) g8g 24

dEws | 20 S8 | ASHs | 09 SEY
210 &Zcl 8319 R
211 &Zcl 8320 &l
212 =Zcl 8321 =2l
213 =2l 8322 R
214 Zcl 8323 S
215 &Zcl 8324 S
216 &Zcl 8325 S
217 &Zcl 8326 S
218 &Zcl 8327 &Zcl
219 &Zcl 8328 R
220 Zcl 8329 =
8315 R 8330 = C
8316 =cl 8331 S
8317 =cl 8332 S
8318 S
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A AFHE sz gst §F L9 B4 : Hazera TH A 55 2 &5 A% 3
A4 €} Enza zaden £H 3]AF] 8 %, Deruiter =H 3]AF2] 2 ¥+, Zeraim gedera
F 3 3|ALS] 5 #%, syngenta 55 3AFS] 1 #%, Seminis 5 3AFY 6 %%, Rijik
TH 3ALY] 4 FFS AT A EAY FAFE AT W AR TR E
ECW20RS #44 tzTozt ECWE AHgstich 20719 % 24 ZelAde
Hazera FTH 3Ake] #E90 ZINZ &F AEQl SP26, 2535014 % o] 44
A FAY¥s Aow Yetgtor, umA 2679 SF AAeAE

[e]

p =
SHRFA o PAY FHFS 21 Y oz Bk

PMMoV A &4 EAEA &4 Ad : B AFFAAels e 5574%° PMMoV

AGgE FAs7] A8 1 ] FAE Wol AFHE 10~20719 FAE FFst,
Zb ATHEE 2070 olate AMAZNFE gDNAE FET ¥ LdsegF&R ZARA R
FAFE FA P

gx7+o =z AFE3SE Special Fe@] melting peak®} # Y 9UE IOFo=
s ek 55 Al 7FEdl 23 e melting peakE 1-1015 1S 29709
Aoz Uxay vlurt 271357 witel PMMoVel AddeE w43 = glslth

a8y 26709 AEe T Hue diz2dd 22 melting peakE Ho] PMMoV
AdE BME F AAth LdsegF&R wiAE L7 difdfdiads didoz a7

) Fof A Ax= Lf Lu(unknown; LY LY, L7 [H o= FHs 43S Ae gt
LT EFA4E sty = AES £ 7ol olF 4AES oldATA
FHd3ola, Yy 3AFE FIHTA FAdFoloh. olFHTA [FHAFA AF2

B-R—2°4 Fdist 471 AEolx, TIFHITA {FHEFLS Rialto, Glory vellow,
Paramo©°l|lA #&gt 3 AlFEo|lth(E 1
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H 18 PMMoV BXAIEA] AR Ayt

S O] O X<

B.1 WIT | B4 e R gAY

1 B-R-2 3 1 2 _ L/

2 B-R-2 18 - - 18 LY/ L¥

3 B-R-2 12 2 8 2 LY/

4 B-R-2 11 - 11 - LY/

5 B-R-2 15 3 12 - LY ¢

6 CPR(L3/L3) 13 - - 13 LY/ ¢

11 HSK(RR, ms) 4 - - 4 LY/

12 HSK(RR, ms) 2 - - 2 LY/ LY

13 HSK(RR, ms) 6 - - 6 LY/

14 HSK(RR, ms) 12 - - 12 LY/ ¥

15 PRSDT(L3/L3) 5 - - 5 LY/ LY

16 PRSDT(L3/L3) 3 - - 3 LY/ LY

17 PRSDT(L3/L3) 8 - - 8 LY/ LY

18 Dalias(ZERAIM) 16 - - 16 LY/ ¥

21 o] FF2 6 - - 6 LY/ ¥

22 o] JF2 20 - - 20 LY/ LY

23 9181 13 - - 13 LY/ L

24 9181 13 - - 13 LY/ LY

25 Rialto 15 15 - - LY/ L?

26 Glory yellow 12 12 - - LYr?

41 BO35 17 - - 17 LY/t

43 Paramo 17 17 - - LY L?

44 B 17 - - 17 LY/ LY

47 Dalias(ZERAIM) 19 - - 19 LY/ L¥

48 Dalias(ZERAIM) 12 - - 12 LY/ LY

49 Dalias(ZERAIM) 17 - - 17 LY/ 1¢

Total 321 50 48 223
TSWV AFAH +AEA 4 ALY : g AFgAeA & 2748 7hed 1548
AdE 22424 #45 T8 a3 A sF3Hd A= Fo] dH, AFHRE
SNAIE Al 2224 248 3o B 124152 ddE 2x2A 24 A3
FAag0] AIA olFHETAZE AFHSAIA Tl Hdeol= ALY FHPo] #eld
o]

Agrgel FHgoel AFY TFHTAJA 15AF A4 FaAls TS FH3 7
A% HE SAE dx2 Ads B3 1548 7hed 14489 Fdv 257 A
SEAFARAE, 729 AF olgATAR EHHAN(E 19). 2774% 7k

TSWV Azl ol AR 1245 lA
Ay BRATA 0 olFARA ¢ oluA

e H (R 30).

fUlE FUARe A AAE BAR.
=
[}

A7 290 : 651 : 327®
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20| %0 | 720 | %O | %0 | %0 | %0 | 7O | kO | O | O | 7T | &zo | &o | &ko 2}

A A A A A A A A A A v o

H]| 1.

16
34
37
14
11
41
34
41
33
14
43
327

27
67
77
48
59
67
65
10
70
65
18
78
651

21
26
11
55
42
38
32
26
27
290

L|O or

R
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49
122
140
73
125
150
137
19
143
124
38
148
1268

R

o] TSWV A

[e:
[}

o3|

o] TSWV A

(‘)‘O:]
VS
il

80

180 oF

oF

19 AAHe 54

2

64
65
66
68
69
72
73
75
76
Total
B.I.

B.I
51
56
57
61
62
63
20 A 74

B

52
53
54
55
58
59
60
67
70
71
74
77
Total




2+ A 4zxpd %

TSWV A@E #AFA 4 A A 1-1 AFZA Fy Al 44 AE2 F0i2l Fs

AYel §:% SCACS68 ®AWAZ olgsl HRM WHoz #Asti, #1192
DAL ABEC] AAE AFHE 23 QEA B Akl in vivo B AL
FARG (1 27). Fy Aol AEeig 107149 $889 TSWV A8 wd®e
A3,

P1159234 | Rnaky | oM AEo| =C) Rk
(Mgd t=d) (o|gd =)

a2 27 TSWV in vivo 2] 24 oAl(0]EA ZilE Wt doz mAF

del S 4dHe] TSWV AGY AT 7hedl 38AFAHT Wolsto] of

=
[
B Foje) BAvi fA9E A
3

30

A
FIAETAZ el AFY FHFo] ndES oo 18y 8213, 8217 AE
I 3 fdgo] BElEda, 8210 AE S EF olHA FIHTAR ey

oA FHYPo] AR RO HeTh 8210, 8211 ATS ALe A 36459
Tl n vivo BEl HAS FAYT 32A1F9 Ee Fue AZHOE YERGAIRE
8189(2), 8202, 8213, 8217 471A A& FtelA = AFol Fl7t HUt. 8217
AE A 4380 FEHNT, 2FY FdFo] FTE (co—segregation) ¥+
Hom wFol & uf, ofA FHAFH} ZAYO 2 HAT SHA| Nk
8189(2), 8202, 8213 AleS FAFLS LAHAAN, ndFo] F¥= ACE Ho}
BExuA el Tsw AdA 2 Aloleo recombination®] 2Ask Z oz welty =
59370 A 7} 5707} recombinant® 4] ¥ It}

oflt
- i
X
O O
L‘_l
flo
N
lo
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T 21 TSWV A&A A% Fs Aol SCAC568 BAtulA S48 9 in vivo W] A% ZAxt

B.N. A (988 24| ¥2] 443 BN AR (243 =4 B8y 24
8182 10 RR st 8205 10 RR SE|
8183 10 RR xstd 18206 10 RR S
8184 4 RR xstd 18207 10 RR S
8185 9 RR A&t 18208 10 RR SE1|
8186 9 RR Agd 18209 7 RR & &g
8187 7 RR x&td 18210 132 SS -
8188 10 RR xAetg 18211 128 2 -
8189 4 RR xstd 18213 10 RR 23
8189(2) 8 RR 2a 8214 6 RR S
8190 9 RR &t 18215 6 RR S|
8191 9 RR A&t (8216 8 RR SE]
8192 10 RR st (8217 7 X B2
8193 10 RR xgtd 18218 10 RR S
8194 9 RR A&t 18219 10 RR SEE1]
8195 9 RR xgHd 18220 5 RR x84
8196 10 RR xstg 18221 10 RR S
8197 9 RR xgtg 8222 9 RR & &
8199 9 RR Aatd 18223 10 RR S|
8202 10 RR 29 8224 7 RR A
8203 6 RR &t 18225 8 RR SE1s|
8204 9 RR A3t |Total 5 recombinants / 593

Zel SAsEd TSWV A AF ol9o= A
ZERAIM A}9] Baltasar, Fortunato, Rialto & FFolA #23 234153 68452
okuljoF AlF] 1070419 FA8s F4st 1A ek olE AlFe 438 A SCAC568
wAPFA R A Fi

ZERAIM AFe] 37FA] EFoA Faldt 23741% 71ed 1641507 dolste] 1
FAYES BAIT(E 22). 8098, 8101, 8102, 8110, 8111, 8114, 8116, 8117,
8118 ol4dA 9AIES Foi= 470 o] MAZE 25 AFY sIFATAZ A H

Aol 1AFHRE 7hsAdo]l W9 Erh 8120 AES oA FHdol nAHNS
7FeAdel =om, 8100, 8108 F AES FAFo]l =t 8099, 8101, 8104
A T 25 A sIHTAZ 2495903, 8109 AT Fu= BF o194

FAAAZ FA AR FA S RATIE Ao o] DAHEHIJAEA o= Gl
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& 22 ZERAIMAIY] AFEEEO|A afdt Alf TSWV At g4 2A
(oW s ks:|

B.N. Source i Vs | E=S oR T © =
8098 Baltasar 6 6 0
8099 Baltasar 1 1 0
8100 Baltasar 5 4 1
8101 Baltasar 2 2 0
8101 Baltasar 4 4 0
8102 Baltasar 5 5 0
8104 Baltasar 3 3 0
8108 Baltasar 5 4 1
8109 Baltasar 2 0 2
8110 Baltasar 5 5 0
8111 Baltasar 4 4 0
8114 Fortunato 5 5 0
8116 Fortunato 5 5 0
8117 Fortunato 5 5 0
8118 Fortunato 5 5 0
8120 Rialto 5 0 5
Total 67
= 23 TSWV A3 ooy 7159 9Ad 24

LG SRS

N, VA b= Ea = .N. Vi'bs A LA =
B.N NA R ss BN (S ES " o
8240 5 5 0 8274 4 4 0
8243 4 4 0 8275 5 0 5
8245 5 5 0 8279 1 0 1
8246 4 4 0 8281 5 0 5
8248 5 5 0 8282 5 5 0
8249 5 5 0 8286 5 0 5
8251 5 5 0 8287 5 0 5
8252 5 5 0 8288 5 0 5
8255 5 0 5 8289 5 0 5
8256 7 0 7 8292 5 5 0
8257 1 1 0 8293 5 5 0
8258 4 0 4 8294 5 5 0
8259 5 5 0 8295 4 4 0
8261 5 0 5 8295 5 5 0
8262 5 5 0 8298 5 0 5
8263 3 0 3 8299 5 5 0
8265 4 4 0 8300 5 5 0
8267 5 0 5 8301 5 0 5
8268 3 0 3 8302 5 5 0
8269 4 0 4 8303 5 5 0
8269 6 0 6 8304 4 4 0
8270 4 0 4 8305 5 0 5
8271 4 0 4 8306 5 0 5
8272 5 0 5 8307 4 0 4
8273 5 0 5 8307 2 2 0
2

N
~N
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A AFEIYE A ERAZEA 4 AY : Hazera AFe Sir John, Syrus,
Vargas, ZinellA &gt F, Adel F 174189 Ad AF4HY A As
SO (Fy) Y Fd38E& 2437 fske] S2, S45 #AAE AR S2 A A E
T BAMAR A4 AT 2cMOE tha Wk S45 EAvbAE A4 A e

0.6cMe=  wlwd ZPgARE A ZAmPACY AR sFHIAL AL

OlPHFAE ET F glv Aol Utk weEbA 2709 EAWbAY /FAYE EF
A T

Hazera AFS] ZF&FFA FElst Fo At 1741 Sl §438 #4330 GE 24).
S2 BEAmiAz BAE o 8178, 8180, 8181 A AE Fuo HAHE % AITA
SIFATAZL FAHA AFE FAYel mAHAL, 8177 AT Fuo FHP
e Eth S45 EAwpAR B4 w) 8171, 8173, 8174 Al A% Fh= EF D
FAE AT THHETA = AL o)dHdgA ol 8176 A%EY T FHFEL
e gk S45 EAAE A EAEA I AR 8171, 8173 8174 AES Fu7t 27

D §d8o7 Yed Aor B o ol 3A4%9 §d¥e mAHHUuty B 4 )
S29 AT S459 §H43F A= A2 AMHIEE Ao 7 eyt S29 §dFo)

Aol Fel® Agels S459 FHAFo] oA FHAFCeR YERRal, S459
Frdgo] AR Yehd A-fele S29 fHAYo] o|HAOE Yersth o] F2
A%S Hazera A} A€¥*% Sir John, Syrus, Vargas, ZinS A7} wujdlo]
BHEol R o5 AEFETY HH¥E S29 S45 EAAR BAge we 77
olFHAA, D FHFEerE Yeth S2¢F S45 3?47\}“}74"5 AFAd FAAR Bs2E
Abolo FaL A= Hbof wWhgko| fX|stal glow, o ExpmbA Alele] Azt ¢F 3cM
"= FolA w|Fo] B uw), 8171, 8173, 8174, 8176, 8177, 8178, 8180, 8181

AZo = F EAxul7A Alolo recombination®] WAsF] 27012 FH&o] A= thEA
Uetbs Aow sas 5 qlok 7 2AbA Jhedl S459 {Ad4 ATt o 7R
W Fof] S459 FHFo] mAY 8171, 8173, 8174 AE A AFHUE Ao
144 7bsAol =
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R 24 N7 B2YY xsHd AEC 9xE BA

r O -
: ERTOA 4 2
a ™

B.N. 7RA S22 cM) S45(0.6 cM)
8165 72 S S
8166 104 S S
8167 20 ) S
8168 3 S S
8169 65 S 5
8170 145 S S
8171 145 S R
8172 106 S S
8173 36 S R
8174 33 S R
8175 140 ) S
8176 16 S =7
8177 47 ) S
8178 137 R S
8179 94 S 5
8180 22 R S
8181 42 R 5
Total 1227

ul, A 5AE =

TSWV AR EAFA 4 A : Al 1-1 AF-IA Fe Aldh 112 AlEe] Foied
F; Altle] TSWV A&34d 43S SCAC568 #AEAE o]l HRM WHO=
A3 Fr Aol s Alseia: 57HAE ”HLO}O% TAEs 2R GE 25). 112 Al
s AT S/HAL Ao BF ARY FIAHTAR £ H TSWV
Adidel gL, 26452 57HA <] %Xd_ool = d FRATAR 4o
o= uAHAY. UrA 27452 FH0] Y H
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25 F7 QA9

;ﬂ
N
=
<
)
oo
ox.
Jo
2
ogh
M
ax

BN. | 7l (943 24| BN [7iAl43| 583 A | BN. |[7IAl5 |83 4| BN. [7iAs| /3% 4
7068 5 S 8116| 5 R 8311| 5 R 8340 5 R
7069 5 S 8117| 5 RE2]) |[8312] 5 R 8341 5 R
7179 5 S 8127| 5 S 8313| 5 R 8342 5 R
8061 5 R 8128| 5 R 8314 5 R 8343 5 R
8062 5 R 8129| 5 S 8315| 5 R 8344 5 R
8063 5 R 8130| 5 S 8316| 5 R 8345 5 R
8064 5 S 8131 5 S 8317| 5 R 8346 5 R
8065 5 S 8132 5 S 8318| 5 S 8347 5 R
8066 5 S 8133 5 S 8319| 5 R 8348 5 R
8067 5 R(E2]) |[8134| 5 S 8320 5 R 8349 5 R
8068 5 R 8135| 5 S 8321 5 R 8350 5 R
8069 5 R 8136| 5 S 8322 5 S 8351 5 S
8070 5 S 8137| 5 S 8323| 5 R 8352 5 S
8100 5 R 8138| 5 S 8324| 5 R 8353 5 R
8101 5 R 8139| 5 R 8325| 5 S 8354 5 R
8102 5 R 8140| 5 R 8326| 5 R 8355 5 R
8103 5 R 8141 5 S 8327| 5 R 8356 5 R
8104 5 R 8142 5 S 8328| 5 R 8357 5 R
8105 5 R 8143| 5 S 8329| 5 R 8358 5 R
8106 5 R 8301| 5 R 8330| 5 R 8359 5 R
8107 5 R 8302| 5 R 8331 5 R 8360 5 R
8108 5 R 8303| 5 R 8332 5 R 8361 5 R
8109 5 R 8304| 5 R 8333 5 R 8362 5 R
8110 5 R 8305| 5 R 8334| 5 R 8363 5 R
8111 5 R 8306| 5 R 8335| 5 R 8336 5 R
8112 5 R 8307| 5 R 8336| 5 R Total. | 560

8113 5 R 8308| 5 R 8337| 5 R

8114 5 R 8309| 5 R 8338| 5 R

8115 5 R 8310| 5 R 8339| 5 R

PMMoV AAd #XEA +4 Ag @ A 1-1 AFHAL 690 AES] PMMoV
A AEE LisegF&R #AZAE o] &3to] HRM WOz FAdS FA43. &4
A EE S/AIE Adste] F 3,450 MAY FHAFE BTG (E 26). 7 Al EE
SAAZE BF L4 diEFAxe] fA38d A
WA FHAPY Aeolls L0 vz &

T L0 digFAaxe] fd3o] %!
L47} ofd t& A3d oy

o

ot

o]

AA7E 378 B9 Luz EAFTh

do

526 690 7] PMMoV AgHd SHE A

2% | 2% £ 2% | 13 z A% | 1
BN : B.N . BN :

HHE | o= HHE | o HHS | o=
7001 5 Lo 8053 5 Lu 8373 5 Lu
7002 5 =zl 8054 5 Lo 8374 5 Lu
7003 5 Lu 8055 5 Lo 8375 5 LO
7004 5 L4 8056 5 Lu 8376 5 Lu
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7005 5 =2el 8057 5 L4 8377 5 Lu
7006 5 Lu 8058 5 Lu 8418 5 Lu
7007 5 Lu 8059 5 Lu 8419 5 Lu
7008 5 Lu 8060 5 Lu 8420 5 Lu
7009 5 Lu 8061 5 Lo 8421 5 Lo
7010 5 Lu 8062 5 Lo 8422 5 Lo
7011 5 L4 8063 5 Lo 8423 5 Lu
7012 5 L4 8064 5 Lo 8424 5 Lu
7013 5 L4 8065 5 Lo 8425 5 Lu
7014 5 L4 8066 5 Lo 8426 5 Lu
7015 5 Lu 8067 5 =el 8427 5 Lu
7016 5 Lu 8068 5 Lo 8428 5 Lo
7017 5 Lu 8069 5 Lo 8429 5 Lo
7018 5 Lu 8070 5 Lo 8430 5 =2l
7019 5 Lu 8071 5 Lo 8431 5 =2el
7020 5 Lu 8072 5 Lu 8432 5 L4
7021 5 Lu 8073 5 Lo 8433 5 el
7022 5 Lu 8074 5 Lu 8434 5 =el
7023 5 Lu 8075 5 Lu 8435 5 =el
7024 5 Lu 8076 5 Lu 8436 5 L4
7025 5 Lu 8077 5 Lu 8437 5 Lu
7026 5 Lu 8078 5 Lo 8438 5 Lu
7027 5 Lu 8079 5 Lo 8439 5 el
7028 5 Lo 8080 5 Lu 8440 5 L4
7029 5 Lo 8081 5 Lu 8441 5 L4
7030 5 Lo 8082 5 Lu 8442 5 =el
7031 5 Lo 8083 5 Lo 8443 5 =el
7032 5 Lo 8084 5 Lu 8444 5 =cl
7033 5 Lu 8085 5 Lu 8445 5 =cl
7034 5 Lu 8086 5 Lu 8446 5 =2el
7035 5 Lu 8087 5 Lo 8447 5 el
7036 5 Lu 8088 5 Lo 8448 5 =2el
7037 5 Lu 8089 5 Lo 8449 5 el
7038 5 Lu 8090 5 Lo 8450 5 =2el
7039 5 Lu 8091 5 Lo 8451 5 =cl
7040 5 Lu 8092 5 L4 8452 5 =2el
7041 5 L4 8093 5 L4 8453 3 =cl
7042 5 Lu 8094 5 =l 8454 5 Lu
7043 5 Lu 8095 5 =l 8455 4 el
7044 5 Lu 8096 5 Lo 8456 5 =2el
7045 5 Lu 8097 5 Lo 8457 5 =2el
7046 5 Lu 8098 5 Lo 8458 5 L4
7047 5 Lu 8099 5 L4 8459 5 Lu
7048 5 Lu 8100 5 Lu 8460 5 Lu
7049 5 Lu 8101 5 Lu 8461 5 Lo
7050 5 Lu 8102 5 Lu 8462 5 L4
7051 5 Lu 8103 5 Lu 8463 5 Lu
7052 5 Lu 8104 5 Lu 8464 5 el
7053 5 Lu 8105 5 Lu 8465 5 =2el
7054 5 Lu 8106 5 Lu 8466 5 Lu
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7055 5 Lu 8107 5 Lu 8467 5 L4
7056 5 Lu 8108 5 Lu 8468 5 Lu
7057 5 Lu 8109 5 Lu 8469 5 =cl
7058 5 Lu 8110 5 Lu 8470 5 =2el
7059 5 Lu 8111 5 Lu 8471 5 =l
7060 5 Lu 8112 5 Lu 8472 5 Lu
7061 5 Lu 8113 5 Lu 8473 5 Lu
7062 5 L4 8114 5 Lu 8474 5 Lo
7063 5 L4 8115 5 Lu 8475 5 Lo
7064 5 Lu 8116 5 Lu 8476 5 Lu
7065 5 Lu 8117 5 Lu 8477 5 Lu
7066 5 Lu 8118 5 Lu 8478 5 Lu
7067 5 Lu 8119 5 Lu 8479 5 Lo
7068 5 Lu 8120 5 Lu 8480 5 Lu
7069 5 Lu 8121 5 Lu 8481 5 Lu
7070 5 Lu 8122 5 Lu 8482 5 Lu
7071 5 Lu 8123 5 Lu 8483 5 Lu
7072 5 Lu 8124 5 Lu 8484 5 Lu
7073 5 Lo 8125 5 Lu 8485 5 Lu
7074 5 Lo 8126 5 Lu 8486 5 Lu
7075 5 Lu 8127 5 Lu 8487 5 Lu
7076 5 Lo 8128 5 Lu 8488 5 Lu
7077 5 L4 8129 5 Lu 8489 5 Lu
7078 5 Lo 8130 5 Lo 8490 5 Lu
7079 5 Lo 8131 5 Lu 8491 5 Lu
7080 5 L4 8132 5 Lu 8492 5 Lu
7081 5 L4 8133 5 Lu 8493 5 Lu
7082 5 L4 8134 5 Lo 8494 5 Lu
7083 5 L4 8135 5 Lu 8495 5 Lu
7084 5 L4 8136 5 Lu 8496 5 Lu
7085 5 L4 8137 5 Lu 8497 5 Lu
7086 5 L4 8138 5 =el 8498 5 Lu
7087 5 L4 8139 5 Lo 8499 5 Lu
7088 5 L4 8140 5 Lo 8500 5 Lu
7089 5 L4 8141 5 L4 8501 5 Lu
7090 5 L4 8142 5 Lo 8502 5 Lu
7091 5 L4 8143 5 Lo 8503 5 Lu
7092 5 L4 8144 5 Lo 8504 5 Lo
7093 5 L4 8145 5 Lo 8505 5 Lo
7094 5 =2el 8146 5 Lo 8506 5 Lo
7095 5 =2el 8147 5 L4 8507 5 Lu
7096 5 Lu 8148 5 =el 8508 5 Lu
7097 5 Lu 8149 5 =el 8509 5 Lu
7098 5 Lu 8150 5 =Zel 8510 5 Lu
7099 5 Lu 8151 5 =cl 8511 5 Lu
7100 5 Lu 8152 5 =Zel 8512 5 Lu
7101 5 Lo 8153 5 Lu 8513 5 Lo
7102 5 Lu 8154 5 el 8514 5 Lu
7103 5 Lu 8155 5 Lu 8515 5 Lu
7104 5 Lu 8156 5 Lu 8516 5 Lu
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7105 5 Lu 8157 5 Lu 8517 5 Lu
7106 5 Lu 8158 5 Lu 8518 5 Lu
7107 5 Lu 8159 5 Lu 8519 5 Lu
7108 5 L4 8160 5 Lu 8520 5 Lu
7109 5 Lu 8161 5 Lu 8521 5 Lu
7110 5 Lu 8162 5 Lu 8522 5 Lu
711 5 Lu 8163 5 Lu 8551 3 Lu
7112 5 L4 8164 5 Lu 8552 3 el
7113 5 L4 8165 5 Lu 8553 3 Lu
7114 5 L4 8166 5 Lu 8554 3 Lu
7115 5 L4 8167 5 =el 8555 3 Lu
7116 5 L4 8168 5 =cl 8556 3 Lu
7117 5 Lu 8169 5 =el 8557 3 Lu
7118 5 Lu 8170 5 =Zcl 8558 3 =2l
7119 5 Lu 8171 5 Lu 8559 3 Lu
7120 5 Lu 8172 5 Lu 8560 3 Lu
7121 5 Lu 8173 5 Lu 8561 3 Lu
7122 5 Lu 8174 5 Lu 8562 3 Lu
7123 5 Lu 8175 5 Lu 8563 3 Lu
7124 5 Lu 8176 5 L4 8564 3 Lu
7125 5 Lu 8177 5 Lu 8565 3 Lu
7126 5 Lu 8178 5 L4 8566 3 Lu
7127 5 Lu 8179 5 L4 8567 3 Lu
7128 5 Lu 8180 5 Lu 8568 3 Lu
7129 5 Lu 8181 5 Lu 8569 3 Lu
7130 5 Lu 8182 5 Lu 8570 3 Lu
7131 5 Lu 8183 5 Lu 8571 3 Lu
7132 5 L4 8184 5 Lu 8572 3 Lu
7133 5 =cl 8185 5 Lu 8573 3 Lu
7134 5 Lu 8186 5 Lu 8574 3 Lu
7135 5 Lu 8187 5 Lu 8575 3 Lu
7136 5 =2el 8188 5 Lu 8576 3 Lu
7137 5 Lu 8189 5 Lu 8577 3 Lu
7138 5 L4 8190 5 =el 8578 3 Lu
7139 5 Lu 8191 5 =cl 8579 3 Lu
7140 5 =2el 8192 5 Lu 8580 3 Lu
7141 5 L4 8193 5 Lu 8581 3 =cl
7142 5 Lu 8194 5 Lu 8582 2 Lu
7143 5 Lu 8195 5 Lu 8583 3 el
7144 5 =2el 8196 5 Lu 8584 3 =2el
7145 5 Lu 8197 5 Lu 8585 3 L4
7146 5 Lu 8198 5 Lu 8601 5 Lo
7147 5 =2cl 8199 5 Lu 8602 5 Lo
7148 5 Lo 8200 5 Lu 8603 4 Lu
7149 5 Lo 8201 5 Lu 8604 5 Lu
7150 5 Lo 8202 5 Lu 8605 5 Lo
7151 5 Lo 8203 5 Lu 8606 5 Lo
7152 5 Lo 8204 5 Lu 8607 5 Lo
7153 5 L4 8205 5 Lu 8608 5 Lo
7154 5 L4 8206 5 Lu 8609 5 Lo
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7155 5 Lo 8207 5 Lu 8610 5 L4
7156 5 Lo 8208 5 Lu 8611 5 L4
7157 5 Lu 8209 5 Lu 8612 5 Lu
7159 5 =2el 8210 5 Lu 8613 5 L4
7160 5 Lu 8301 5 Lu 8614 5 Lo
7161 5 Lu 8302 5 Lu 8615 5 Lu
7162 5 =2el 8303 5 Lu 8616 5 Lu
7163 5 &el 8304 5 Lu 8617 5 Lu
7164 5 Lu 8305 5 Lu 8618 5 Lu
7165 5 el 8306 5 Lu 8619 5 L4
7166 5 el 8307 5 Lu 8620 5 Lu
7167 5 Lo 8308 5 Lu 8621 5 Lu
7168 5 Lo 8309 5 Lu 8622 5 Lu
7169 5 Lo 8310 5 Lu 8623 5 Lu
7170 5 Lo 8311 5 Lu 8624 5 Lu
7171 5 el 8312 5 Lo 8625 5 Lu
7172 5 &el 8313 5 Lo 8626 5 Lu
7173 5 L4 8314 5 Lu 8627 5 Lu
7174 5 L4 8315 5 Lu 8628 5 Lu
7175 5 L4 8316 5 Lu 8629 5 Lu
7176 5 Lu 8317 5 Lu 8630 5 Lu
nrr 5 Lu 8318 5 Lu 8631 5 Lu
7178 5 Lu 8319 5 L4 8632 5 Lu
7179 5 Lo 8320 5 Lu 8633 5 Lu
8001 5 L4 8321 4 L4 8634 5 Lu
8002 5 L4 8322 5 Lu 8635 5 Lu
8003 5 L4 8323 5 Lu 8636 5 Lo
8004 5 Lu 8324 5 Lu 8637 5 Lo
8005 5 Lu 8325 5 Lu 8638 5 Lu
8006 5 =2el 8326 5 L4 8639 5 Lo
8007 5 Lu 8327 5 L4 8640 5 Lo
8008 5 Lu 8328 5 Lo 8641 5 Lu
8009 5 L4 8329 5 Lo 8642 5 Lu
8010 5 =2cl 8330 5 Lo 8643 5 Lu
8011 5 Lu 8331 5 Lu 8644 5 Lu
8012 5 Lu 8332 5 Lu 8645 5 Lu
8013 5 Lu 8333 5 Lu 8646 5 Lu
8014 5 Lu 8334 5 Lu 8647 5 Lu
8015 5 Lu 8335 5 Lu 8648 5 Lu
8016 5 Lu 8336 5 Lu 8649 5 Lu
8017 5 Lu 8337 5 Lu 8650 5 Lu
8018 5 Lu 8338 5 Lu 8651 5 Lo
8019 5 Lu 8339 5 Lu 8652 5 Lu
8020 5 Lu 8340 5 Lu 8653 5 Lu
8021 5 Lu 8341 5 Lu 8654 5 Lu
8022 5 Lu 8342 5 Lu 8655 5 Lu
8023 5 Lu 8343 5 Lu 8656 5 Lu
8024 5 L4 8344 5 Lu 8657 5 Lu
8025 5 Lo 8345 5 Lu 8658 5 Lu
8026 5 Lo 8346 5 Lu 8659 5 Lu
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8027 5 Lo 8347 5 Lu 8660 5 Lu
8028 5 Lo 8348 5 Lu 8661 5 Lu
8029 5 Lu 8349 5 Lu 8662 5 Lu
8030 5 Lu 8350 5 Lu 8663 5 Lu
8031 5 Lu 8351 5 Lu 8664 5 Lu
8032 5 Lo 8352 5 Lu 8665 5 Lu
8033 5 Lu 8353 5 Lu 8666 5 Lu
8034 5 L4 8354 5 Lu 8667 5 Lu
8035 5 L4 8355 5 Lu 8668 5 Lu
8036 5 Lu 8356 5 Lu 8669 5 Lu
8037 5 Lu 8357 5 L4 8670 5 Lu
8038 5 Lu 8358 5 Lo 8671 5 Lu
8039 5 Lu 8359 5 L4 8672 5 Lo
8040 5 Lu 8360 5 L4 8673 5 Lo
8041 5 Lu 8361 5 Lo 8674 5 Lo
8042 5 Lo 8362 5 Lo 8675 5 Lu
8043 5 Lo 8363 5 Lo 8676 5 Lu
8044 5 Lu 8364 5 Lu 8677 5 Lu
8045 5 Lu 8365 5 Lu 8678 5 Lu
8046 5 Lu 8366 5 Lu 8679 5 Lu
8047 5 Lu 8367 5 Lu 8680 5 Lu
8048 5 Lu 8368 5 Lu 8681 5 Lu
8049 5 Lu 8369 5 Lu 8682 5 Lo
8050 5 Lu 8370 5 Lu 8683 5 Lo
8051 5 L4 8371 5 Lu 8684 5 Lo
8052 5 Lu 8372 5 Lu 8685 5 Lo

A9 o

=
a

dh g ARTEA BARA B4 A9 2o ®
A F<F TSWV, PMMoV, A4 A5F4H
[e)

A
S A Qe 42335+ TSWV in vivo e 3

A
1)

in vivo ¥ AZAFE =4 A(

B 27 AAPE B} ARabA] BAtEA] BA

n vivo ¥2] AX

' R BN 2
@xt | 2M wy A
= Mg
TSWV PMMoV
° Hedy
IXfHE | EXIEX EAM 290 510 - 800
2AMEHE | EXEX| EAM 1,650 800 - 3,834
3KfEE | EXEX| EAM 1,343 321 - 5,428
BXEX 24 886 - 1227
AXIA = 2,809
in vivo 4% 294 - -
SKIEE | EXMEX 24 555 3,450 65 4,530
Total 17,401
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A1-54. AT AEFFS 457 D 3 A3 H2A
$AT A

7H A @&

2 Alg2 AF F1 #%<2 Special, Cupra, Fiesta, Maserrati, President, Valentain(Enza
Zaden Co.), Plenty, Derby, Mirage(De Ruiter Co.), Debla, Jirisan, Helsinky,
Boogie (Rijk Zwaan Co.), Fiero(Singenta Co.) ¥ AlZFEA}2l 9253 (Seminis Co.) &= ©]
atol 12 AlESdS 918 20079 84 19 Ad AFA di=d Y=g &4 0.2hatt 29
Ay 2AA gFete], 29do] 10 HelE AfE S wWel 2007d 9€ 11 IIIE
B 2] (90cm X 15em X 7.5¢em, Biogrow air, chip 80% %) o 150cm X 33cm (2%) &2 A28l 1
ZYUREFN(EC 2.0~3.0dSm™", pH 5.5)& FHFHOZ ARG, 23} AFH4 & 20084
29 199 IFsto] 20089 4¢ 174 %8 aollA Atk Aol Ay =3
EC 3.075.0dSm™", pH 5.577.0°] WS l = Tl FuEs 2T A
frole F 2R o7 3 7|el deE= B =5

Jui OFO

;

o)

, ’ o, T, HO, o, = , H =] o = 3o
Fol meh 2AFSAT, BABA BAE $EAF AR NFOR 4E ¢ AES SAA, 3
g5y A, zlo], &Zlo], wiirzlo], {AA = B ol BAH7], I, A, ST
A, ARG F& 1-1ARRAS 2ol 2Abakelt
W FeaTd
(1 A& F19 454 v
Table 1. Different fruit characters of F1 several paprika cultivars
1 o AR
. BE Wy owy g Wy w0 owe e OF =
© (8) (cm)  (cm) (cm) (cm) (cm) (1_5) (Brix) (kg) °“° " (:m) L a b
Special 176.6 9.3 80 34 74 13 26 7.3 20046 38 06 319 297 13.6
Cupra 188.6 8.8 78 34 77 13 24 72 18248 38 0.6 306 283 12.7
Plenty 190.8 9.0 76 34 74 13 24 71 19382 32 0.7 363 323 17.0
Derby 2156  10.0 82 36 65 13 20 58 17224 32 07 584 03 56.3
Fiesta 173.0 9.5 76 35 7.1 1.1 24 66 16720 38 0.6 553 22 61.6
Maserati 199.4 9.5 8.1 3.7 6.8 1.4 2.4 6.1 1452.8 3.4 0.6 536 0.5 51.5
Jirisan 184.2 9.7 76 36 72 12 26 67 17726 34 06 554 38 53.1
Helsinky 207.4 9.4 81 35 65 1.1 24 66 21826 3.0 06 593 20 54.6
Fiero 241.0 9.5 87 37 64 14 20 63 16230 40 06 529 26 47.7
President 196.2 8.7 83 34 69 14 30 73 15924 36 06 489 252 40.3
Boogie 196.4 9.0 84 35 70 13 28 65 189%.4 38 07 473 250 40.9
e 197.2 9.3 80 35 70 13 25 67 17893 35 06 482 13.8 40.8

Al F1o HAEAS Table 194 B+ vkl 294t 35 F-2 197.2g ©|+=Hl, Fiero
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).

o

FE0] 241g 07 7P F71R 3 Fiesta #F°] 173g 02 7 w2 A5S B3ivh 3
Derby #%9] 10cm & 74 A3 President ¥E0] #yth ¥4 H#-S 8.0cm ©]=d)
Fiero #%°] 8.7cm = 7} ZA9%l3, Fiesta %% Plenty ¥%°] 7.6cm = 7} Zkth
A= 3.5cm, & FEFF F Aozt glslvh A AHAS 47 67 7em, 1.17
ldcm & FFZbe] 2pol7b A &gtth. FE+= Haro] 6.5 Brix 3+, Special FF¥
Plenty #%%°] 7.3° Brix &% 7} %331, Derby #%9] 5.8° Brix & 7F¢ @9t A==
Helsinky #%°| 7} #3311 Maserati #35°] 7 Sttt AAS9 3554 = 22 374
A&t 0.670.7cm & #FZF #kol7h A Skt

flo

nj

30

ofN H

(2) ALATY AESAH QA ATSA)

Table 2. Characters of growth selected paprika lines.

) =M A 7FRK 2 = dy A=A

us ws A8 9w M st B3 wxp sm ol 94 9% 9wy 85 Y

(em) (M) (Gm) 1st 2nd 3rd 4th 5th (™) 05 (©m) (em) {em) G5y (sPAD)
112,

}-577 101-1 g 300 35 75105 55100 60 170 8 1 3250 110 150 2 463

}-427 102-1 880 20.0 3.0 50 40 45 45 55 160 14 3 4150 95 80 2 555
102,

m%-GMS(K) 104-3 , 290 40 70 65 65 65 65 L60 12 5 4270 145 110 2 423

F%5%-A  105-1 950 220 40 85 75 70 65 60 156 13 7 4210 95 80 2 405
115,

%%55-B  106-8 330 45 7.0100 90 95 85 157 11 3 420 11.0 11.0 2 492
0
115.

Yolo Wonder 108-4 , 320 40 75 70 85 85 70 169 14 4 4250 120 105 2 486
113,

Hw339 109-4 , 250 40 90100 75 70 70 147 14 4 4150 75 85 2 536
100.

B-R-1 110-4 o 270 60 65 76 95 94 72 137 13 1 4240 115 130 2 473
102,

110-16 "7 280 35 50 75 50 70 55 153 12 5 4215 106 100 2 51§

111-11 96.0 270 3.0 50 95 9.0 65 6.0 1.30 10 1 4 19.5 10.5 105 2 53.6
111-16 96.0 270 50 75 75 85 90 85 1.50 11 1 4 18.5 10.0 10.5 2 42.6

105.
11-19 7 270 40 45100 85 85 70 145 12 2 4220 100 130 2 583
100.
B-R-2 112-4 o 290 35 75100 85 70 65 119 11 0 4155 80 85 2 506
115.
12-13 70 270 30 70 95105 95 75 134 13 1 4200 105 110 2 561
153.
113-5 o 270 30 70107105110 85 172 15 1 4240 105 75 2 562
101.
13-11 0 310 50 80 90 95 75 60 155 10 2 4220 1.0 115 2 499
116.
113-17 70 280 50 75 95 70 70 65 182 13 0 4215 125 130 2 523
120.
B-0-1 114-7 , 230 40 25 65 72 70 65 15 13 0 3185 90 115 2 466
109.
114-9 o 220 40 25 85 70 75 70 139 13 1 4210 95 70 2 531
124.
116-6 o 280 40 65 65110100 60 165 13 4 4200 115 110 2 524

116-15 91.0 24.0 5.0 50105 7.0 80 7.0 1.48 9 0 4 21.0 11.0 95 2 49.6
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100.

B-Y-1 17-11 770 320 30 70 75 90 85 70 160 9 25.0 11.0 145 53.8
117-17 93.0 26.0 3.0100 7.0 80 6.0 6.0 1.70 13 235 11.0 12.0 53.6
117-18 950 27.0 3.0 70 9.0 7.0 85 65 1.47 9 25.0 12.5 11.0 46.9
135.

118-5 , 2 40 75 85115100 85 157 13 22.0 9.5 10.0 53.5
117.

118-10 © 0 36 50105 95 95 70 60 171 13 215 10.0 135 53.8
_ 122.

Special 119-9 o 26 30 4590100 90 70 163 14 210 9.0 6.0 47.6
101.

119-13 77 23 30 50 90105120 85 162 12 21.0 11.0 10.0 40.4
108.

119-19 "7 24 30 55 70 85 80 70 158 14 21.0 11.0 9.0 47.3
103.

120-11 725 30 55 75110 95 80 178 9 24.0 12.0 8.0 46.1
107.

120-33 77 28 40 74113120105 94 190 13 216 11.5 105 476
147.

121-1 o 24 30 40 65120110100 1.5 16 20.0 10.5 10.0 48.3
154.

121-21 77 27 30 55 60 75 85 95 172 16 24.0 12.5 12.0 453
160.

121-24 "7 25 40 35 40 45130 95 200 17 21.0 11.0 10.0 43.2
106.

122-3 , 30 40 90 95 90 90 80 162 12 24.0 11.5 10.0 42.4
122.

122-25 727 30 50 95 95 95100 174 14 21.0 9.5 10.0 46.9
113.

122-25 "7 28 40 50 80 85 85 80 153 11 22.0 11.0 10.0 50.2
108.

122-26 "7 29 40 65100 95 90 70 149 11 21.0 10.0 105 41.1
119.

123-1 , 26 30 70 60 90 95 95 170 13 21.0 125 8.0 54.9
110.

123-4 o 24 30 70100100105 75 1.70 12 23.0 10.5 12.0 54.6
113.

123-23 ©7, 29 50 7.0 80105100 75 163 12 23.0 10.0 155 49.1
102.

Cupra 124-2 o 4 30 50 70 90 85 80 150 12 26.0 12.5 10.0 39.7

124-17 87.0 25 4.0 6.0 50 65 7.0 7.0 1.40 12 22.0 10.0 105 49.7
116.

124-27 7 25 40 60 70 75 85 70 150 13 18.0 10.0 9.0 41.7

124-32 930 25 3.0 6.0 65 80 85 7.0 1.20 11 23.0 11.5 10.0 46.7
111.

124-35 7 24 40 90 75 90 70 80 140 13 23.0 12.0 13.0 46.8
102.

125-18 "7 26 40 70 75 90 80 85 160 9 26.0 140 9.0 47.2
102.

125-37 ©7 30 30 70 55100 75 55 140 8 22.0 125 9.0 47.4

126-15 970 29 40 55 80 75 7.5 55 153 9 22.0 11.5 8.0 48.2

126-19 99.0 26 4.0 60 9.0 7.0 9.0 65 1.56 11 4180 11.0 11.0 52.4

126-29 830 23 30 6.0 60 70 75 55 151 10 28.0 15.0 8.0 51.0
108.

127-2 o 24 2060 70 85 90 70 186 11 25.0 13.0 105 43.2
104.

127-20 "7 28 40 40 65105 90 70 159 12 24.0 10.0 11.0 37.4
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119.

128-1 0 25 30 60 90 85 95 90 210 13 4 4 26.0 14.0 11.0 2 41.9
125.

128-10 0 30 50 6.0100 85 80 80 190 12 4 4 26.0 12.5 11.0 2 45.1
118.

129-3 0 28 6.0 40 6.010.0 10.0 8.0 1.64 12 1 4240 12.0 11.0 2 45.6
139.

129-23 0 25 50 55 80100 105 80 1.74 15 0 4175 9.0 7.0 2 44.6
108.

129-25 0 30 60 70 75 70 90 95 171 11 1 4 24.0 12.0 10.0 2 45.1
105.

129-34 0 30 6.0 95 9.012.0 105 6.0 1.57 8 2 4 21.0 105 9.0 2 36.6
119.

130-16 0 27 40 60 65 80 90 7.0 190 13 8 4 22.0 11.5 15.0 2 49.4
155.

130-33 0 28 40 55 80 80 90 85 170 15 4 4 25.0 12.0 16.0 2 41.4
136.

131-14 0 25 30 65 70 95 9.0 80 170 16 6 4 27.0 12,5 135 2 42.6
109.

131-31 0 25 4.0 6.0 10.512.0 105 7.0 200 11 7 4 21.0 10.0 10.0 2 40.3
101.

Debla 132-9 0 26 40 50 70 70 75 6.0 140 14 5 4 22.0 10.0 16.0 2 46.7
110.

132-10 0 26 35 50 70 80 70 75 143 14 4 4 150 9.0 10.0 2 41.2

133-4  92.0 24 50 65 6.0 70 75 65 151 11 0 4160 95 9.0 2 52.5
151.

133-8 0 28 40 75 65115105 6.0 1.73 16 4 4 26.0 14.0 14.0 2 52.2
127.

133-19 0 30 3.0 60 70 90 90 7.0 158 14 5 4 22.0 13.0 10.0 2 59.3
128.

133-20 0 32 3.0 65 85100 11.0 11.0 1.65 13 6 4 22.0 12.0 15.0 2 56.7
121.

133-21 0 27 3.0 50 9.0125 100 9.0 148 13 4 4 22.0 11.0 15.0 2 49.5
132.

133-26 0 25 40 60 6.0 80 75 80 136 15 4 4 20.0 13.0 13.0 2 48.0
113.

134-17 0 25 40 55 7.0 80 7.0100 160 12 4 4 21.0 11.0 14.0 2 49.3
114.

134-26 0 29 40 6.0 9.010.0 9.0 80 170 12 5 4270 12.0 10.0 2 36.8
108.

135-3 0 30 50 45 75 60 70 65 150 14 4 4 19.0 11.0 10.0 2 53.3

135-12 97.0 29 40 50 60 70 70 7.0 160 10 5 4 22.0 11.5 11.0 2 48.5
117.

135-35 0 30 40 6.0 6.0 80 80 6.0 149 14 4 4 22.0 11.5 13.0 2 50.6
113.

136-4 0 32 30 50 65 70 80 75 159 14 5 4220 11.5 13.0 2 58.2
136.

136-12 0 32 40 6.0 55 70 65 7.0 164 16 5 4 21.0 11.5 15.0 2 40.8
105.

136-25 0 33 50 65 6.0 65 70 65 1.53 11 6 4240 125 13.0 2 55.7

136-33 97.0 27 40 40 50 70 75 55 180 13 4 4 23.0 11.0 11.0 2 54.1
127.

Mirage 137-25 0 27 50 50 6.0 70 75 65 163 16 4 4 21.0 12.0 10.0 2 38.1
137-28 78.0 22 40 50 50 50 50 45 148 10 5 4 20.0 10.0 8.5 2 49.5
137-38 81.0 25 6.0 40 7.0 50 65 40 127 11 3 4185 95 6.5 2 49.6
138-6  92.0 26 50 40 80 90 7.0 6.0 15 11 6 4170 9.0 9.0 2 41.0
138-12 83.0 2240 50 7.0 6.0 80 50 169 12 7 4 21.0 10.0 10.0 2 45.4
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138-20 82.0 23 40 50 50 6.0 6.0 50 137 12 23.0 11.0 7.0 46.9
113.

139-7 0 30 40 40 80 75 75 6.0 1.90 14 23.0 12.0 13.0 45.6

139-10 98.0 28 3.0 50 80 50 70 55 148 8 21.0 10.0 9.0 51.0
113.

139-18 0 28 40 40 80 65 7.0 65 165 11 22.0 12.0 11.0 48.0

140-6  86.0 26 40 40 70 60 70 7.0 146 10 19.0 10.5 12.0 46.9

140-12 88.0 23 40 50 80 6.0 70 55 167 9 20.0 10.0 11.5 42.0
138.

141-1 0 26 50100 9.0 9.0 10,5100 173 14 26.0 12.0 11.0 40.0
137.

141-12 0 32 50 60 80 7.0 9.0 90 160 15 23.0 11.0 8.0 47.6
124.

141-25 0 29 50 6.0 65100 80 7.0 160 13 21.0 10.5 11.0 52.2
108.

9253 142-6 0 23 40 35 50 65 80 85 120 13 20.0 10.0 8.0 44.9
107.

142-9 0 23 50 40 6.0 95 10.011.0 140 13 21.0 11.5 10.0 50.1
124.

143-12 0 28 5.0 55100 95100 6.0 1.67 14 21.0 11.0 7.0 51.5
101.

143-21 0 27 40 40 9.0110 7.0 65 15 11 19.0 95 9.0 50.4

143-24 95.0 29 50 40 9.0 80 80 55 141 10 16.0 10.0 11.0 55.1
121.

143-38 0 30 3.0 80 6.0100 80 50 176 13 19.0 10.0 11.0 52.8
100.

144-4 0 33 40 6.0 70 90 65 70 1.41 12 20.0 12.0 10.0 56.8
119.

144-8 0 34 40 80 80100 9.0 90 147 12 20.0 12.0 9.0 54.7
121.

145-4 0 31 40 90 95 95100 9.0 157 13 22.0 10.0 10.0 54.3
145.

145-5 0 32 30 70 85 90100 75 160 14 25.0 13.0 95 45.0
141.

145-20 0 30 40 9.0 6.0120 100 9.0 157 14 24.0 12.5 10.0 53.3
136.

145-39 0 30 5.0 80 9.0100 95 6.0 159 14 26.0 12.0 10.0 51.0

Fiesta 146-16 99.0 26 40 40 75 70 6.0 75 168 12 21.0 9.5 11.0 45.9

146-24 90.0 23 40 6.0 45 6.0 50 65 158 11 24.0 11.5 11.0 457
132.

146-15 0 23 40 90 90 70 75 65 182 16 23.0 10.0 12.0 445
116.

146-26 0 2240 55 90 70 65 80 170 14 23.0 11.0 12.0 43.1
116.

148-24 0 25 50 50 80 90 45 40 163 14 20.0 8.5 11.0 54.2
119.

149-2 0 28 50 6.0 65 75 80 50 178 14 23.0 12.0 15.0 46.3
127.

149-22 0 26 50 70 7.0 65 80 75 177 15 22.0 11.0 15.0 49.9
122.

149-27 0 27 6.0 40 6.0 70 65 7.0 189 16 23.0 11.0 13.0 37.8
123.

149-32 0 26 50 45 60 65 65 70 1.71 15 240 11.5 12.0 39.0
121.

149-34 0 25 50 70 65 65 65 80 175 16 25.0 11.0 13.0 47.0
109.

150-5 26 40 55 6.0 55 65 7.0 169 13 23.0 13.0 12.0 48.0
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100.

150-13 0 23 30 50 50 75 70 65 174 13 6 23.0 11.0 13.0 41.5
103.

150-29 0 22 30 50 6.0 65 65 7.0 169 14 6 23.0 11.0 12.0 46.8
116.

150-40 0 24 30 50 65 85 85 7.0 162 14 7 23.0 10.5 12.0 47.5
129.

151-9 0 24 30 60 75 70 80 80 214 15 5 23.0 12.5 14.0 45.2
120.

151-18 0 20 3.0 80 50 85 80 65 212 15 5 24.0 10.5 14.0 47.7

151-34 99.0 21 30 55 6.0 60 70 6.0 171 15 7 21.0 10.5 10.0 50.2
113.

151-37 0 24 40 70 50 80 75 55 175 15 5 23.0 11.0 12.0 52.0
138.

152-8 0 29 30 75 80 75 85 85 186 15 4 23.0 11.0 15.0 42.9
140.

152-35 0 27 40 55 7.0 80 95 9.0 200 15 6 20.0 13.0 12.0 49.0

153-21 96.0 23 40 45 70 60 90 7.0 175 13 5 240 11.0 7.0 41.7
122.

153-24 0 26 40 50 6.0 70 80 7.0 179 15 8 24.0 11.5 14.0 47.0
124.

154-11 0 30 50 55 55 80 85 6.0 180 13 5 23.0 9.0 11.0 39.9
122.

154-21 0 25 50 55 6.0 6.0 55 6.0 192 15 8 23.0 9.5 12.0 46.8

Maserati 155-2 94.0 26 50 65 65 80 90 6.0 1.62 8 6 21.0 10.0 12.0 45.7

155-11 95.0 25 40 45 80 75 9.0 7.0 19 12 6 4 23.0 10.5 12.0 45.3

155-18 81.0 27 40 45 50 65 6.0 50 160 10 7 3 23.0 12.0 12.0 52.9
114.

155-24 0 28 40 50 6.0 65 70 6.0 186 14 4 22.0 10.0 12.0 53.1
114.

155-27 0 27 50 50 50 75 75 6.0 1.9 16 5 22.0 12.0 8.0 46.2
143.

156-4 0 30 40 60 6.0 90 75 7.0 193 15 4 22.0 9.0 13.0 47.3
123.

156-16 0 27 40 50 80 70 80 85 179 15 6 25.0 12.0 9.0 46.6
149.

156-21 0 31 40 6.0 65 90 6.0 6.0 204 14 4 23.0 12.0 14.0 46.1
109.

157-7 0 22 6.0 50 65 50 75 6.0 195 16 5 22.0 11.0 9.0 49.5

157-10 90.0 25 30 45 50 70 50 50 160 13 4 20.0 10.0 13.0 54.1

157-15 91.0 30 40 50 85 50 50 40 182 12 4 19.0 9.0 12.0 50.0

157-33 83.0 25 40 35 75 40 6.0 35 136 10 3 170 9.0 11.0 48.4
110.

158-7 0 26 3.0 50 65 65 65 6.0 148 15 4 21.0 9.5 10.0 46.9
138.

158-20 0 27 40 65 50 75 75 7.0 167 17 5 24.0 10.0 10.0 44.4
102.

159-21 0 30 40 60 7.0 6.0 80 65 154 11 5 22.0 11.0 12.0 41.9
114.

159-29 0 29 40 60 70 75 75 80 169 13 10 26.0 13.0 11.0 43.2

Jirisan 160-4  99.0 25 30 40 50 6.0 7.0 55 137 12 7 23.0 12.0 9.0 43.9
110.

160-10 0 2225 60 80 80 65 85 147 14 7 26.0 13,5 14.0 45.4
107.

160-15 0 22 40 40 65 65 65 7.0 159 14 7 21.0 11.5 12.0 54.2

161-26 113. 30 50 70 55 60 70 75 177 11 5 240 12.0 8.0 42.5
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161-27 95.0 29 50 45 55 65 65 55 1.50 5 321.0 11.0 9.0 2 35.7

161-30 97.0 30 40 50 80 80 75 6.5 1.59 5 3200 9.5 10.0 2 46.6

162-1  97.0 25 40 55 95 80 85 9.7 157 10 4 3 23.0 12.8 15.0 2 45.2

162-10 92.0 25 40 50 70 7.0 65 8.0 135 8 6 3260 11.0 14.0 2 42.1
101.

162-16 0 25 6.0 80 70 70 75 80 143 12 5 3 23.0 12.0 10.0 2 38.4
111.

162-33 0 28 50 70 60 70 7.0 9.0 153 13 6 3220 11.0 9.0 2 36.4

163-2  93.0 24 40 30 6.0 65 80 6.5 1.33 9 6 321.0 11.0 11.0 2 39.9

163-10 93.0 25 40 70 6.0 65 75 65 135 11 6 3 21.0 12.0 10.0 2 40.3

163-19 97.0 24 30 50 50 6.0 80 50 1.29 9 6 321.0 120 9.0 2 51.4
100.

163-23 0 27 40 40 55 75 65 6.0 126 10 6 3 22.0 10.5 10.0 2 43.8
112.

163-25 0 26 30 40 50 70 80 75 144 11 6 3230 14.0 14.0 2 43.6

163-32 94.0 22 40 30 45 60 6.0 65 133 12 6 3240 10.5 11.0 2 47.9
101.

Helsinky 164-2 0 30 50 55 75 6.0 6.0 50 134 12 8 4 22.0 13.0 11.0 2 48.4
129.

164-4 0 29 40 65 75 7.0 85 80 144 16 9 321.0 11.5 11.0 2 49.8
127.

164-18 0 28 45 55 45 85 75 70 163 15 8 4 22.0 12,5 10.0 2 39.6
122.

164-21 0 31 50 50 55 65 6.0 65 147 15 7 4 21.0 11.5 10.0 2 46.9
113.

164-23 0 27 50 50 75 70 05 50 135 14 5 4210 95 9.0 2 46.7

165-1  97.0 24 50 50 55 65 75 40 130 14 4 4175 10.0 7.0 2 37.2
149.

165-24 0 29 50 50 70 70 70 55 188 18 11 4 19.0 12.0 9.0 2 48.3
120.

165-25 0 29 6.0 40 65 65 70 65 147 16 9 4 23.0 13.0 10.0 2 38.6
104.

166-19 0 23 40 75 40 85 65 40 154 14 5 319.0 135 8.0 2 50.6
102.

166-22 0 28 40 35 45 65 65 55 182 13 6 4 22.0 14.0 12.0 2 54.7
109.

166-27 0 30 50 50 6.0 55 70 7.0 145 15 6 3220 12.0 11.0 2 47.4
126.

167-15 0 30 40 65 6.0 80 75 70 163 14 5 320.0 11.0 8.0 2 47.8
123.

167-31 0 29 50 80 6.0 85 80 6.0 172 15 5 3220 125 8.0 2 50.5
130.

168-16 0 33 40 6.0 80 6.0 85 75 164 15 4 4 23.0 12.0 95 2 42.2
118.

168-25 0 34 40 65 70 75 65 6.0 141 15 4 317.0 100 7.0 2 45.1
111.

168-36 0 32 40 80 85 85 80 65 159 12 4 320.0 11.5 12.0 2 48.9
149.

169-12 0 31 30 64 85110100 86 187 17 8 22.9 13.1 146 3 48.4
150.

169-16 0 28 40 70 50 80 75 75 160 17 5 4 26.0 15,5 11.0 2 46.3
139.

169-17 0 33 50 6.0 55 70 85 50 167 15 4 3240 135 12.0 2 51.2
130.

170-22 0 29 40 55 80 85 80 6.0 1.51 16 4 3205 12.0 13.0 2 43.6
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140.

170-28 0 23 40 80 11.0 80 7.0 55 169 16 17.0 11.0 9.5 43.2
. 103.

President 171-3 0 25 30 60 95 65 9.0 65 127 11 24.0 12.0 11.0 41.6

171-28 94.0 32 40 50 65 90 70 6.0 1.28 8 21.0 11.5 10.0 50.2
103.

171-29 0 25 40 6.0 95 90 95 7.0 140 9 21.0 11.0 11.0 49.1
112.

172-27 0 28 40 75 80 90 85 55 139 10 23.0 11.0 10.0 49.5

172-31 98.0 33 3.0 80 75 80 75 6.0 149 9 21.0 12.0 12.0 45.4
103.

172-38 0 34 40 65 6.0 95 6.0 55 129 13 23.0 12.0 11.0 54.0
114.

174-6 0 33 40 75 80 70 80 55 143 13 20.0 10.0 11.0 47.2
104.

174-17 0 33 40 80 85 90 7.0 6.0 1.54 12 17.0 9.0 10.0 45.6
120.

174-31 0 25 50 55 55 70 70 6.0 165 15 20.0 10.0 9.0 49.7
108.

174-38 0 30 50 50 50 70 65 45 190 12 16.0 9.0 10.0 50.8
116.

176-7 0 20 30 70 80 75108 85 104 13 24.0 125 9.0 41.0
124.

176-28 0 34 30 70 75100 95 80 152 12 24.0 12.0 11.0 54.8
. 126.

Boogie 177-18 0 36 40 80 7.0100 9.0 65 159 12 22.0 12.0 10.0 47.2
129.

177-21 0 32 40 65 75 70 80 90 149 13 22.0 11.0 9.0 48.4
156.

177-38 0 30 40 60 7.0 75 8.0100 160 15 21.0 14.0 11.0 48.5

178-11 97.0 29 3.0 50100 70 80 65 118 10 320.0 10.0 9.0 40.4

178-26 98.0 26 40 45 65 40 6.0 7.0 155 12 22.0 10.0 9.0 46.9

178-55 99.0 26 40 50 6.0 65 70 65 141 11 324.0 11.0 10.0 41.3
123.

Valentain 179-9 0 32 3.0 85 9511.0 80 85 147 11 240 13.0 11.0 48.3
115.

179-33 0 32 30 75 80 85 9.0 7.0 129 12 23.0 12.5 12.0 43.1
126.

180-9 0 3250 50 80 90100 7.0 138 12 24.0 12.0 12.0 52.0
109.

180-10 0 32 3.010.0 100 75 80 6.0 1.36 9 21.0 11.0 12.0 57.4
124.

180-15 0 37 40 6.0100 70 80 75 141 13 25.0 12.0 11.0 45.6
125.

180-32 0 33 40 70100 80 90 70 132 13 24.0 12.0 14.0 46.4
113.

181-19 0 36 4.0 9.0100 9.0 9.0 80 129 10 21.0 12.0 13.0 49.5
114.

181-36 0 37 40 75 85 90 90 75 146 10 26.0 13.5 13.0 46.4

182-10 97.0 28 50 40 85 7.0 9.0 65 131 12 19.0 11.0 8.0 52.5
113.

182-12 0 32 40 6.0 80 85 80 85 147 13 21.0 12.0 12.0 43.8
105.

182-30 0 30 40 65 85 70 75 65 146 14 20.0 12.0 13.0 52.4
103.

183-2 0 30 40 7511.0 85 75 55 141 10 24.0 13.0 12.0 43.7

183-10 109. 28 40 65 8011.0 90 55 147 10 25.0 14.0 8.0 37.9
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103.

183-18 0 33 40 60 70 65 6.0 6.5 140 9 4 4 23.0 12,5 13.0 2 46.7
108.

183-24 0 31 30 60 85 95 7.0 55 127 11 6 4 220 12.0 8.0 2 41.3
102.

184-10 0 30 30 65 80 70 75 75 135 10 4 3250 12.0 12.0 2 36.9

184-21 98.0 29 30 70 85 75 70 50 115 10 3 319.0 11.0 8.0 2 50.7
184-25 99.0 29 30 90 75 65 85 50 138 10 5 3220 11.0 14.0 2 39.1

103.
184-33 25 30110105 85 85 70 132 11 7 3220 12,5 11.0 2 45.0

0

160.
ik 0 37.0 6.0 11.0 11.3 12.5 13.0 11.0 2.1 18.0 11.0 4.0 28.0 155 16.0 3.0 59.3
iyt 78.0 200 20 25 40 40 05 35 10 80 00 30150 75 6.0 2.0 35.7

12 AleSA ol 169415 FAI8H] 1364154 24170415 A3l =vl (Table 2),
=577, 3—427, JIF-GMS(K), TX5%—Am, %535 —-B, Yolo wonder, HW339¢°{|A 2z}
Z+ 1A%, B—R-1 541§, B—R-2 541§, B-0—-1 44§, B-Y-1 574§, Special 154%F,
Cupra 227, Debla 1741, Mirage 1474, 9253 19415, Fiesta 2474%, Maserati 16
A%, Jirisan 1671%, Helsinky 21741%, President 127, Boogie 674]%, Valentain 194%

& 27 el
243 FAF Hake 247 160cmSF 37cm 9, HAS 78cm9 20cm B F WolE
2gch SFAel 27 fem o PN AT, AELE A Lemold A2 0.5em A
TR EATE HA 8/ HUl 18M7HAIE W& HYA xS A F
o 117074A] iPOV} AA YErRT vls e 3748 Zpol7f A4 AR, A7 = A
AZe] 2 Aol nrh
(3) ALAF AEEF A AFSHA)
h WA F
Table 3. Characters of growth selected red paprika lines
_ S A 7+KH EN _ Bl o= A
2 we A% FA Ny S CICRER TR Rk G Sk O
(em) (em) Sy 1st 2nd 3rd 4th 5th (cm) (05 (cm) (cm) (em) 75 (SpAD)
Cupra(F1) 178 3 3 8145135 13 11 167 16 14 4246 14 16 2 488
Special(F1) 144 35 3 7 9 10105 10 163 16 14 4193 12 152 2 635
Ferrari(F1) 139 34 3 7 95 10 10 8 157 17 7 4232 135 18 2 549
B-R-1(F5)  6-16 152 28 3 7 9 10 11 95 157 15 8 3175 9 165 2 654
B-R-2(F5)  8-4 168 44 3 10135 11 10 11 159 14 6 3205 12 13 2 632
8-18 163 35 3 65 16125 11 85 157 16 9 3 22135 16 2 618
9-8 172 40 4 6 10 15125 9 141 15 5 3 19 103 12 2 588
9-9 148 34 3 13 12 12115 9 125 14 5 3 18 9.1 115 2 538
10-2 149 34 3 9105 8 9 65 193 17 7 3213 12 13 2 668
10-19 159 30 3 95 11 12 10 85 1.57 16 8 3165 9 145 2 654
Special(F4)  11-3 121 35 4 55 55 7 8 65 173 14 6 3194 117 13 2 628
12-14 133 37 3 75125 11105 10 151 14 13 3205 12 17 2 687
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12-18 127 28 3 75 7 9 10 7 1.83 14 11 3 20 103 115 2 64.8
13-2 119 31 3 5 4 55 10 85 1.46 14 11 3 163 95 12 2 79.6
13-8 143 35 3 6 9.5 12 145 85 138 15 6 3 16 10 135 2 68.3
14-2 113 33 4 7 55 7.5 85 7 1.59 14 10 3 175 86 11 2 73.5
15-11 110 30 3 5 85 85 85 7.5 153 13 10 3 16 10 14 2 68.1
15-27 129 28 4 85105 10 95 7.5 1.45 14 5 3 20 95 17 2 67.9
Cupra(F4) 17-14 120 24 3 55 55 7 7 7.5 1.75 15 7 4 19.2 11.7 16 2 71.6
18-15 110 25 3 6 7.5 78112 7.9 1.73 14 4 18 10.7 14.6 2 79.5
19-7 109 22 3 55 7 7.5 8 85 1.76 15 12 4 20 104 145 2 88.3
20-14 122 26 3 6 7.5 8 7.5 9.5 1.59 13 14 3 21.3 12.2 14 2 53.4
21-13 158 36 4 6 7 10.5 11 8 1.7 15 8 3 22 11 14 2 52.4
23-1 150 35 4 7 115125 11 10 1.79 14 4 20.7 10.6 19 2 55.6
24-5 132 32 4 75 9 9 85 10 1.96 14 13 3 20 10.7 16 2 60.2
25-3 131 27 3 8 9 11 9 85 1.83 15 13 4 205 11.9 15 2 63.7
Debla(F4) 26-1 134 40 4 7 10 11 11.5 9.5 1.98 13 9 3 205 11.6 18 2 56.7
27-3 119 32 3 4 4 55 10 125 1.91 12 11 3 19.5 10.7 16 2 56.3
27-25 126 38 4 7 7 14 9 9 1.83 13 9 4 20 12.5 17 2 78
29-2 117 28 3 55 10 9 105 10 1.88 14 13 3 17.8 10.2 175 2 59.3
30-12 117 33 4 6 8.5 8 6.5 55 2.05 15 11 3 196 11.8 15 2 65.9
30-18 99 19 3 4 7 3 3 7 1.64 16 5 3 20.2 12.1 12.3 2 72.9
Mirage(F4) 32-17 109 27 3 7 7 6 85 55 1.83 15 19 3 15.6 9 143 2 55
33-13 121 32 3 3 85 75 7 7 2.3 14 12 3 20.2 115 183 2 64.2
33-19 102 28 3 4 7.5 7 9 7 1.8 11 5 3163 82 135 2 50.4
34-8 114 33 3 3 4 45 6.5 6 1.76 15 7 3 17 10 13.2 2 83.4
35-2 124 31 4 75 7.5 75 7 9 1.67 15 15 4 18 9.3 152 2 56.1
35-29 99 28 4 6 6 8 9 9 1.78 13 11 3 17.8 10.2 17 2 56.8
36-11 132 31 4 45 6.5 6 9 9 1.71 14 10 3196 95 155 2 57.4
36-15 130 35 3 5 95 8 8 8.4 193 15 16 3 20 11.7 18 2 59.9
9253(F4) 38-12 136 34 4 5 95 12 9 7 1.89 13 6 3225 11.3 165 2 61.8
39-6 128 31 3 7 7 9 8.5 9 1.7 15 12 3 19 10 14 2 62
40-3 139 37 4 4 8 9 95 85 1.74 16 13 4 22 12.5 14.6 2 59.6
Plenty(F3) 46-2 144 34 4 10.5 9 95105 75 1.56 15 12 4 186 10.5 12.5 2 80.2
46-9 140 36 4 85 9145 14 10 1.6 13 13 4 20 11.6 17 2 58.8
176-10 158 30 3 6 9 10 10.5 6 1.75 15 6 4 18.6 11.3 14 2 60.5
176-17 164 40 3135 10 12 9 10 1.52 15 7 4 19.3 10 15 2 62.2
177-3 139 24 3 95 75 10 10 85 1.35 15 10 4 19.7 11.4 158 2 62.8
177-5 139 29 3 6 9 85 8 10.5 1.48 15 8 4 20 10.6 13.5 2 55.8
178-4 172 45 2135 14 13 10 12 1.74 14 6 4 18.5 10.6 13 2 64.5
178-22 169 34 2 8 10 12 85 10 1.7 16 9 4 205 11.7 156 2 64.8
180-32 185 38 4 8 125 11.5 13 11 2 15 5 4 22 114 16 2 65.2
181-33 155 33 3 6 8 9 85 7.5 1.49 14 3 4 22.3 12 13.1 2 69.6
3w Pl 185 45 4135 16 15145125 2.3 17 19 4 225 135 19 2 88.3
LBl 99 19 2 3 4 3 3 55 1.25 11 3 3 156 8.2 11 2 50.4
Wb Ak A%e] 23 F739E 747 997 185cm S 19~ 45em 7HA #Welel g,
AuAEo] 71& Al EEol vla] tha golt 4TS ugw, A0 37 16em A #
T Aw EEol vla] A ATk AL Aol AX Rgkon], BAFE 110
N TAA Al S B, AR EEO] vle] tha gashs Agolginh Anrt A4 3



Nl Hdl 1977kA] grekst 548 YErdl=dl, Alsel met s Al F5HY €53 2
T7F St AREA S =Y F AT oA FE FAH 42V AR FF vlE oA 3
e Aol AT AKLTFL Holvt 24 Yk,
Wb =38 A4%
Table 4. Characters of growth selected yellow paprika lines
as we AY zay W 2R em) N i -E -
cm) (em) (&) Ist 2nd 3rd 4th 5th (cm) (05 (cm) (em) (em) 5y (SPAD)
Derby(F1) 46 29 3 6 9 7 85 75 15 18 13 4225 125 184 2 56.8
Jirisan(F1) 142 29 3 55105 9 11 10 1.39 16 9 4 21 137 172 2 551
Helsinki(F1) 144 32 3 8 10 9 65 159 17 13 4186 13 158 2 608
Fiero(F1) 159 34 4 8 9 12 7 8 187 17 7 3214 123 202 2 567
Fiesta(F1) 156 27 5 11 10105 8 1.71 17 8 49224 11 187 2 701
Masserati(F1) 182 31 3 8105 10 95 10 1.46 18 9 4213 108 187 2 552
Plenty(F3)  48-5 135 31 3815 8 95 75 75 1.76 15 4 4 21 111 15 2 641
48-18 140 37 5 5 8 95 8 85 174 14 11 4 22 12 165 2 59.1
51-3 125 33 4 95 8105 10 55 159 15 8 4215 116 156 2 607
51-13 147 32 4 85 11105 95 85 161 14 6 3205 11 145 2 503
52-5 162 33 3 6125 10115 85 162 15 8 4225 12 137 2 606
52-19 145 31 3 55105 10 9 10 146 14 9 4173 104 105 2 558
Derby(F3)  53-19 139 37 4 7 11 10105 85 149 14 7 3206 116 167 2 635
54-10 137 31 3 75 10 8 10 75 159 15 8 4195 11 164 2 568
54-4 157 29 3 7 11 85 11 7 1.8 17 9 4233 126 185 2 585
55-5 130 29 3115 7105 10 6 1.9 15 9 3205 12 195 2 614
55-18 143 29 3 10105 85 8 8 167 15 8 4215 127 18 2 588
56-2 133 23 3 55 7 10 7105 189 16 9 3 24 139 155 2 57
56-28 158 34 4 85105 12 12 10 171 15 9 3225 13 144 2 531
B-Y-1(F5)  60-10 125 34 4 55125 9 7 55 15 14 5 4213 104 17 2 617
61-9 125 42 3 85115 10 95 7 164 11 7 3195 105 126 2 662
Fiesta(F4)  62-20 126 30 3 6105 95 7 5 1.75 14 11 3 22 95 162 2 516
63-18 160 27 3 7 85 9 12 95 23 17 15 4 20 98 155 2 652
64-2 187 28 4105 10115 10 12 2 17 12 4198 97 17 2 585
65-3 157 29 4 10 9 11 85 75 191 15 13 3205 9 19 2 65
65-17 127 32 4 75 7 75 65 7 2.06 14 9 3 22 111 20 2 631
67-5 129 25 4 6 11 85 85 65 195 16 12 4 22 11.8 204 2 603
68-9 124 29 4 9 65 6 55 6 174 16 10 3178 96 172 2 643
68-12 127 27 3 65 8 9 85 7 182 16 13 4186 96 10 2 523
69-20 147 30 4 85 9 10 11 85 219 15 9 3208 125 17 2 536
70-4 125 20 3 95 7 8 85 5 205 17 3196 105 197 2 66.7
70-20 137 28 3 75115 7 95 85 213 15 9 3223 128 175 2 613
71-14 125 26 3 45 75 55 7 75 216 16 10 4 20 103 17 2 547
71-15 130 25 3 85 75 95 75 7 198 15 12 4206 104 16 2 53.1
73-3 135 23 3 5 85 9 75 9 203 17 19 4176 87 145 2 56.1
75-17 162 32 3 4 95 8 8 7232 18 14 4192 9 19 2 666
Maserati(F4) 76-10 136 31 4 8105 12 9 7 204 16 8 4186 11 147 2 56.2
78-13 140 34 3 55 75 8 5 55 222 15 6 3 24 124 195 2 628
79-3 129 30 4 5 95 10 75 174 14 13 4 21 96 235 2 667
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81-15 126 31 3 10 75 7 4.5 5 188 16 11 4 19.6 10.2 19 2 71
82-7 139 31 3 9 85105 9 10 2.28 15 12 3195 87 179 2 628
83-8 141 31 3 75 11 9 9 85 181 16 11 4 226 10.7 204 2 576
Jirisan(F4) 84-6 111 29 4 6.5 7.5 7 6 169 14 12 4 17 10 154 2 52.1
84-11 106 19 3 5 75 85 55 8 188 15 10 3 206 105 17 2 56.6
85-3 141 25 3 45 75 8 7 8 1.73 16 16 3208 11.7 18 2 573
85-5 108 25 3 9.5 8 6 7 19 14 8 4 152 9.7 13 2 55
86-10 123 30 2 4 85 65 10 95 168 13 15 4 24 147 16 2 58.1
88-1 105 24 2 6.5 6 6 5 1.51 13 13 4 203 12 164 2 584
89-1 122 34 4 75 10 9 8 7.5 1.73 14 9 4 255 14 19 2 56.5
90-1 125 30 4 7 8 10 85 7 175 15 14 4 21 145 12 2 50
90-14 121 28 3 6 55 75 10 75 2.04 16 19 4 195 12.3 18 2 738
90-17 113 28 3 55 55 9 95 6 1.78 15 11 4 25 147 135 2 625
92-14 137 30 3 5 7 8 75 9 1.86 15 12 4 23 126 175 2 643
92-31 108 27 3 45 7 10 95 10 143 14 7 3 19 12 185 2 639
Helsinky(F4) 94-14 116 28 3 7.5 85108 9 8 153 14 10 3 14 88 142 2 536
94-26 143 33 3 6 10 85105 95 164 16 9 3186 13 156 2 555
95-10 129 31 3 7 85 11 10 55 169 16 9 4 20 125 19 2 625
95-20 122 34 4 11.5 7 75 7 6.5 1.67 17 10 3 18 122 18 2 854
97-14 119 31 5 6.5 85 7 5 6 19 16 10 4 245 17.3 14.2 2 772
97-17 107 29 3 7105 7.5 7.5 5 1.78 13 11 4 21.2 143 155 2 64.1
99-8 149 37 4 12 10 9 9 8 186 17 9 3215 145 195 2 8l.1
101-8 148 33 4 95 12 11 75 95 139 15 6 3 18.2 108 13.6 2 52
101-30 159 32 4 55 11 9 7.5 9 15 19 7 4 224 11.3 16 2 588
102-7 175 35 4 55 12 95 10105 1.77 17 12 4 192 12 172 2 62.7
102-12 153 32 4 9115 11 9 7 168 17 9 317.2 9 15 2 51
104-11 151 31 3 8105 9 85 75 186 17 12 4 205 12.7 165 2 60.6
Thialf 105-3 141 23 3 10 75 9 9 6.5 2.1 16 10 3202 106 194 2 583
106-13 161 27 3 7 8§ 10 11 105 24 17 16 4 225 13.4 156 2 51
108-3 141 32 3 65 75 9 85 8 1.57 17 10 4 23.2 146 145 2 552
108-9 141 30 4 6 13 95 9 7 1.67 16 15 4 243 16 172 2 50
109-8 152 27 3 7 7 75 65 75 23 16 9 4 24 132 175 2 417
110-2 182 23 3 55 95 13 13 9 193 16 10 3 23 137 18 2 572
110-9 162 26 3 8 95115115 10 1.72 18 11 3 22 123 174 2 58.9
111-3 170 27 3105 9 10.5 85 7 191 18 9 4 20 12 16.6 2 475
111-15 150 25 2 8 95 10 85105 1.79 16 11 3182 11 19 2 53.8
E3)u Py 187 42 5 12 13 13 13 12 24 19 19 4 255 173 235 2 854
A3t 105 19 2 4 55 55 45 5 139 11 4 3 14 87 10 2 417

A A ABe 2w FAFES 22 1057 187cm 9 197 42em 2 WA BT Sk

of el i Fobfi, BT 27 13cm 74N R WHART FHAEA,
#e Aok AAL Aolsk AA gk AR FERT Frksgom,
A TIRAIA 19707bA) Aol & Hooj @ik ap mixb7bA = Al %oﬂ H]%H U st
= s A AN A 194493, 9a27)E
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Table 5. Characters of growth selected orange paprika lines

(cm) ‘st end or -5 (0-5) (SPAD)

Boogie(F1) 158 36 3 9 85 8 7 75 162 16 13 4 18,5 10.8 134 2 52.5

President(F1) 162 34 3 85 95105 14125 19 16 13 4 21.2 137 15 2 60

B-O-1(F5) 113-7 145 30 3 55 12 11 85 6 1.71 13 4 19.7 114 153 2 60.5

113-20 144 25 3 9 11 11 7 7 165 15 4 208 11.2 12.7 2 57.6

114-12 206 33 4 13 11135125 13 154 16 6 3 19.7 106 133 2 52.5

114-14 176 33 3 85 12 12125 11 18 16 10 4 22 113 13 2 52.5

115-12 156 31 3 6 12 12105 85 1.73 16 10 4 24 123 14 2 75.5

President(F4) 116-11 160 31 3 9 8 13125 10 1.54 15 9 4 21.3 11.9 145 2 54.2

117-9 158 32 3 8105 11105 85 158 16 12 4 22 113 18 2 61.3

120-9 178 41 5 65 12 10 11 9 158 16 12 4 22.5 137 145 2 55

120-13 169 32 4 75 8 12.5 9 95 1.09 17 11 4 19.8 10.6 13.2 2 57.2

121-15 175 33 4 75 95 10 10 85 18 16 9 4 18 103 145 2 51.2

121-16 169 35 4 8 9 11 10 12 197 17 12 4 21 126 165 2 51.2

Boogie(F4) 125-4 156 35 2 75 95 10 9 8 18 16 9 3 195 125 145 2 63.7

125-9 172 36 3 85 10105 9 95 19 16 12 4 205 138 154 2 58.3

126-10 172 41 4 6 12125 13 10 1.88 14 8 4 19 11.5 115 2 55.4

127-13 162 32 3 95 9 8 75 8 168 17 7 4 17 9 145 2 63.2

127-18 154 31 4 7 8105 75105 2 17 8 4 189 103 16.4 2 56.5

128-4 168 34 3 10 95 10105 8 1.72 16 7 4 148 88 115 2 51.2

128-22 159 33 4115 10 10 11 8 1.76 15 6 4173 9.8 132 2 63.7

Valentine(F4) 129-10 164 43 4 11105 95 9 7 186 15 9 4 22 14 178 2 64.5

130-8 173 42 4 95105 10 13 10 1.52 15 11 4 275 156 178 2 61.9

131-3 152 32 3 11 11 10105 8 166 14 12 4 235 133 154 2 66.1

134-4 172 44 4 9 17 12125 11 183 14 11 4 248 146 1338 2 63.1

134-8 162 43 4135 13 12 9 95 174 14 8 4 212 138 156 2 61.7

135-4 141 37 4 9105105 11 65 157 16 12 3192 11 138 2 65.8

136-19 150 38 4 85 9105105 11 1.66 15 15 3203 11.7 16 2 58.1

137-6 114 31 3 55 75 14 65 4 158 13 15 3 146 87 8 2 58.2

138-1 159 35 3 85 95 12 8 10 1.8 16 11 4 245 125 154 2 61.9

138-27 143 33 3 85 12125115105 161 14 11 3 186 11.7 154 2 57.7

139-19 144 32 3 55125 75 9 95 186 17 16 3245 15 165 2 61.7

139-25 163 36 4 85 8 9 85 8 193 17 3 255 156 197 2 62.3

140-6 137 35 4 65 12 13115 75 157 14 3 238 11.6 12.5 2 61

141-4 153 41 3 10125105 10115 2.1 14 14 3223 144 162 2 63.5

142-4 144 36 3 75145 85 11 6 171 16 13 4 277 164 183 2 49.5

E| %t 206 45 5135 17 15145 13 24 19 19 4 277 17.3 235 2 88.3

A3k 99 19 2 3 4 3 3 4109 11 3 3 14 82 8 2 41.7
QRA A A AT 2 FAES 44 997 206cm €+ 197 45cm 2O gAY
wrh F7bstgle Buk obveh, Alst FEe] vls) AolAi 54 wYlth T 27 17em
A A EFel s dofA= Aot AA2 Al FF ZFo7t fldlal, EA =
LA 197174 2 Al F5o] vla] tha grashe 2Folgom, Fast Ha 371604
A 197142 Bde BEE Rol AR FFHY FAAS AMT F A Aow By
AT QA7) WA b 2] Al mFRY ekl Ak o 2A7E AEE A

o7 Fay ot
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2. N1& F1 EF2 PeMV AN AE

2-1) A3U&

FETUOoE AHEH Fl FF5 o= vlold A A ES AAsIth hdFES oA
ol A= Sl FEEH AFAAE 195Ut (Talbe 6). vpolg A FuolA 78 &
A vFo] =& Pepper mottle virus(PepMoV)E thatoz A Alstdt). vlolel A HEde
PepMoV—paprika 2|55 o] €39t 452 0.01M A= (pH 7.0) 9l vlolg) A~ A
4S5 21 (1:5, w/v) "3t & carborundum (400mesh)S o] & ‘3}01 Aol Arsked
Hiolel A A 2ANE HAES 2755 HAS AEUT TS 304F0 HF AEI LS

W Al2E Aol DAS-ELISAHWH O 7 dlo|yAE Zﬁxé’é}‘iiﬁr((:lacklz} Adams, 1977).

Talbe 6. PepMoV AAE 3287} F1 5=

GE TEE F1 Iz =5 B4
1 L4 Special R Blocky Enza
2 Cupra R Blocky Enza
3 Plenty R Blocky De
4 Derby Y Blocky De
5 Fiesta Y Blocky Enza
6 Maserati Y Blocky Enza
7 Jirisan Y Blocky Rijk
8 Helsinky Y Blocky Rijk
9 Fiero Y Blocky Syngenta
10 L4 President O Blocky Enza
11 Boogie O Blocky Rijk
12 Ferrari
13 TSWV Baltasar ZERAIM
14 TSWV Dalias ZERAIM
15 TSWV Fortunato ZERAIM
16 TSWV M 427 Y Blocky shUEQ
17 TSWV M 461 R Blocky stUE g
18 L4 LM1-L4 =8 stuE R
19 Debla

2-2) 2%+ 4 1%

gz g7k F1 Alegs g oZ PepMoVel thst A3 A S AT vpolgl A A
e 179 7Y HE 3097kA x2AFst & ELISAR o= 74]33}%\3‘:}. Ao i FFlA
PepMoVel] Z4AES HA O, Jirisan #FoA+= AIFAHES HT. PepMoVel AT
Capsicum annuum L. cv. AvelarelA E 1%t (Zitter®} Cook, 1973; ) ®dt A3Ad F4
X]-*‘: pyr3%E B F Tt Murphy 5, 1998). wgbd AgdAH o=z HAAHE Jirisan 3o o3t

Fdowel sAel ta 48 ATE FAsok & Aolrh

. 33287t F1'¥ PepMoV A3 A4 A
H

a2 F1 555 I R
1 Special 11 11 S
2 Cupra 11 11 g
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3 Plenty 4 4 S
4 Derby 11 11 S
5 Fiesta 6 6 S
6 Maserati 10 10 S
7 Jirisan 11 0 R
8 Helsinky 11 11 S
9 Fiero 11 11 S
10 President 11 11 S
11 Boogie 11 11 S
12 Ferrari 10 10 S
13 Baltasar 11 11 S
14 Dalias 11 11 S
15 Fortunato 11 11 S
16 M 427 1 1 S
17 M 461 S
18 LMI1-L4 11 11 S
19 Debla 11 11 S

3. A& Fl1 £%9) PeMV A3 AE

3-1) 2FUE

ABAMEOR AR S5 AT A3} FF 5SS A Lol Aol FuelA A
ME 3 gl FLEEORRE oL wgstel Mapstgla, wA 38453 F7 204 %02 138
wej el e 54 HkE SArh 167 S5 wejxdel dis) meks A7, a6 @
SASAY o, B2k, A7 59 AHEYS Al vlm RS 120 mMEE 1,215
AAS 18257 S90MA7E b vl Ao AMHRE 12 9% FE3 vl weelt)

3-2) 23 9 u%F

Table 8. Vegetative and fruit characteristics of hybrid lines

Lines P.lant Plant Pl?m Flowering Nodal color  Fruit shape Fruit color
vigor appearance height
5AVS7 (BAVS10) 5 9 4 early purp glamor Red
5AVS7 (#34) 4 9 5 medium purp glamor Red
5AVS5 (5AVS10) 4 8 4 medium purp lameyo Red
5AVS3 (5AVS10) 4 8 5 early purp-blue long curve Red
5AVS3 (#43) 3 9 5 medium pink oblong Red
5AVS7 (#46) 5 10 5 medium pink glamor Red
KNU1017 (#34) 3 9 4 early pink lameyo Red
5AVSS8(#10) 4 9 4 medium  purp-blue lameyo Red
5AVS8 (#30) 3 9 4 late purp glamor Red
5AVS7 (#32) 4 10 5 early purp glamor Red
5AVS8 (#34) 4 10 5 medium  purp-blue glamor Red
5AVSS (#32) 5 9 5 medium  purp-blue bell Red
KNU1017 (#43) 5 9 4 medium purp bell Red
KNU2001 (#14) 4 8 4 medium purp oblong deform Red
KNU1017 (5AVS10) 5 8 5 medium purp glamor wrinkle Red
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KNU2001 (#34)
KNU2006 (#27)
#29 (#9)

#12 (#9)

#12 (#38)

#27 (#25)
Col541 (5AVS10)
KNU2003 (#43)
KNU2006 (#34)
KNU1016 (#43)
KNU1010 (#10)
5AVS2 (#16)
5AVS8 (#27)
5AVS1 (#24)
5AVS1 (5AVS5)
KNU1003 (#30)
KNU1010 (#27)
5AVSI10 (#24)
KNU3006 (#28)
5AVS5 (#27)
S5AVST7 (#27)
KNU1017 (#34)
5AVS7 (#27)
KNU2006 (#22)
#14 (#9)
KNU2001 (#25)
#10 (#11)

#9 (#21)

Col541 (#30)
KNU2001 (#27)
KNU1017 (#10)
5AVS10 (#25)
KNU1015 (#32)
#12 (#11)
5AVS5 (KNU2006)
KNU1016 (#43)
CO1541 (#16)
KNU1017 (#43)
#32 (#36)

#46 (#36)

#29 (#20)
5AVSS (#48)
KNU2001 (#34)
5AVSS8 (#30)
5AVS8 (#32)
5AVS5H (5AVS10)
KNU1007 (#29)
5AVS8 (#45)
#29 (#38)

#27 (#25)

#12 (#38)
5AVS7 (#46)
5AVS7 (#46)
5AVS7 (#10)
5AVS7 (45)
5AVS7 (#32)

U1 1 O O1 1 OOl OO s 01O oo SRS Do s DTS DR OOoTOO s O WS WD OO DS oo

o0 O 3

\ILOLOLOCOLO\]OOLOLOOOQQQOOOOCDOOOOQOOL05

—_ —_ —_ —_ —_ —_
5 N© 3 05 ®®ON5 00 0NS 05

O O O O O W O 0 o W o

SO OO s s s s D O OO OTW OO0 O 01T O1TOTOTWW WA WWWW WD OSSR DS OO

- 44 -

DD EONEEEOEmEENEEEEEENEmEEmEREEREE rEB8BEEMEREREENEREMERSREE o™

pink
purp
pink
pink
pink
pink
Purp-blue
purp
purp
pinlk
purp
pink
purp
purp
Purp-blue
pink
purp
purp
purp
pink
pink
pink
purp
Purp blue
none
purp
none
pink
purp
purp
purp
Purp blue
purp
purp
purp
purp
purp
pink
none
none
none
purp
purp
Purp blue
Purp blue
Purp blue
pink
purp
purp
pink
none
pink
pink
pink
pink
purp

Oblong wrink
glamor
lameyo
glamor
Lameyo
glamor
glamor
glamor
glamor
lameyo
lameyo
lameyo
Glamor
Lameyo
conical
glamor
dolma
glamor
lameyo
glamor
glamor
glamor
glamor
glamor
glamor

Long deform
glamor
glamor

Dolma defm

Cone curv
lameyo
glamor
glamor
glamor
lameyo
glamor
dolma
lameyo
glamor
glamor
glamor

bell

oblongcurv

glamor

bell
lameyo
glamor
lameyo
glamor
lameyo
glamor
lameyo
lameyo
glamor
lameyo
lameyo

Red
Red
Red
Red
Red
Red
orange
Red
Red
Red
Red
Red
Yellow
Red
Red
Red
Red
Red
Yellolw
Yellow
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red



5AVS7 (KNU2006) 4 8 5 E Purp blue Lameyo Red
5AVSI10 (#51) 4 8 4 L Purp blue glamor Red
KNU3006 (#28) 4 7 4 M purp dolma Yellow
KNU1007 (#10) 3 8 4 M purp glamor Red
KNU1012 (#27) 5 10 5 M purp lameyo Red
#22 (#36) 4 10 5 M purp glamor Red
KNU1006 (#14) 5 9 5 L purp round Red
KNU1010 (#27) 5 8 5 M Purp blue glamor Red
C02090 (KNU2006) 3 6 2 M purp dolma Red
KNU1012 (#34) 4 9 5 E purp oblongdefm Red
KNU2006 (#22) 4 9 5 M Purp blue glamor Red
KNU2001 (#10) 5 7 4 E purp oblongdefm Red
KNU2006 (10) 4 10 4 L purp lameyo Red
KNU2006 (#14) 4 9 4 L purp bell red
C02090 (5AVSH) 5 6 5 E purp glamor Red
C0O2090 (5AVS4) 5 6 5 E purp glamor Red
5AVS7 (#34) 5 9 5 E pink lameyo Red
KNU2006 (#34) 5 8 4 E purp glamor Red
#12 (#9) 5 7 3 E none glamor Red
KNU2001 (#14) 5 7 5 E pink lameyodefm Red
#29 (#11) 4 9 4 M pink glamor Red
5AVSH (#46) 4 9 4 M purp glamor Red
#29 (#9) 4 9 4 m pink glamor Red
5AVS3 (#14) 4 10 4 L purp oblong Red
5AVS7 (5AVS10) 5 8 5 M purp lameyo Red
5AVS8 (#46) 5 10 5 M purp glamor R
KNU2006 (#24) 5 8 5 E Purp blue glamor Red
CO01541 (#27) 5 8 5 E Purp blue dolma Red
5AVS7 (#14) 4 9 5 L purp lameyo Red
KNU1016 (51) 4 9 5 M pink glamor Red
bAVS8 (#27) 4 8 5 M purp glamor Yellow
KNU2006 (#45) 5 9 5 E Purp blue glamor Red
5AVS7 (#51) 4 8 4 M purp glamor Red
5AVSS8 (#51) 5 8 5 M Purp blue glamor Yellow
KNU1015 (#10) 4 10 4 M purp lameyo Red
5AVS2 (#34) 5 7 4 M purp glamor Red
C00720 (#43) 5 7 3 E purp lameyo Red
CO1541 (5AVS10) 5 8 5 E purp dolma Orange
KNU11016 (#14) 5 10 4 E pink lameyo Red
CO1541 (#14) 5 9 5 E Purp blue dolma Red
#11 (#9) 5 8 4 e none glamor Red
KNU1017 (5AVS10) 5 6 3 E purp lameyodefm Red
5AVS3 (#27) 5 7 4 M pink Oblong curv Red
5AVS3 (5AVS10) 5 9 5 M Purp blue Oblong curv Red
#11 (#10) 4 8 3 E pink bell Red
5AVS2 (#16) 5 10 5 M purp glamor Red
#11 (#27) 4 9 4 m pink glamor Red
CO1541 (#10) 5 6 5 E Purp blue dolma Red
5AVS3 (#16) 5 7 4 M purp Oblong curv Red
5AVS4 (#34) 5 10 5 M purp Glamor wrink Red
KNU2006 (#30) 5 9 5 E Purp blue glamor Red
5AVS9 (#43) 5 9 4 M purp glamor Red

- 455 -



- 456 -



9

L FBR1E EAA BaF Wee hFOE WE EE FAStAE
ohg AUtk




	파프리카연구사업단( Paprika Center)Ⅰ
	요약문
	목차
	제 1 장 연구개발과제의 개요
	제1절 연구개발의 목적
	제2절 연구개발의 배경 및 필요성
	1. 연구개발의 종합적 배경 및 필요성
	2. 세부과제별 연구개발의 배경 및 필요성

	제3절 파프리카연구사업단의 개요
	1. 연구사업단의 목표와 배경
	2. 연구사업단의 역할 및 향후 성과활용 계획
	3. 기대효과 및 전망
	4. 파프리카연구사업단 연구과제 목록


	제 2 장 국내외 기술개발 현황
	제1절 국내․외의 연구 현황
	1. 수출용 및 국내보급용 파프리카 품종개발(제1-1세부과제)
	2. 중국 종자수출용 토경재배용 파프리카 품종 개발(제1-2세부과제)
	3. 웅성불임을 이용한 파프리카 F1 종자 생산 체계 확립(제1-3세부과제)
	4. 분자육종 기술을 이용한 복합 내병성 파프리카 계통 육성(제1-4세부과제)
	5. 선발계통과 신품종의 특성평가 및 병 저항성 검정(1-5세부과제)
	6. 네덜란드와 우리나라의 생산성 차이 원인 극복 기술 개발 (제2-1세부과제)
	7. 파프리카 생육단계별 최적생육환경(지상부, 근권)조건개발 (제2-2세부과제)
	8. 우리나라 환경에 적합한 온실 환경제어 시스템 및 프로그램 개발(제2-3세부과제)
	9. 파프리카 근권 환경 최적화를 위한 함수율 조절 장치 개발(제2-4세부과제)
	10. 파프리카 주요 병해충 방제 농약의 안전사용 및 잔류농약 클레임해소방안(제3-1세부과제)
	11. 파프리카 작물의 천적 (생물적)방제 프로그램 개발 및 천적에 사용 가능한 선택적 농약선발 안전사용 설정 (제3-2세부과제)

	제2절 연구결과가 국내․외 기술개발현황에서 차지하는 위치
	1. 수출용 및 국내보급용 파프리카 품종개발(제1-1세부과제)
	2. 중국 종자수출용 토경재배용 파프리카 품종 개발(제1-2세부과제)
	3. 웅성불임을 이용한 파프리카 F1 종자 생산 체계 확립(제1-3세부과제)
	4. 분자육종 기술을 이용한 복합 내병성 파프리카 계통 육성(제1-4세부)
	5. 선발계통과 신품종의 특성평가 및 병 저항성 검정(제1-5세부과제)
	6. 네덜란드와 우리나라의 생산성 차이 원인 극복 기술 개발 (제2-1세부과제)
	7. 파프리카 생육단계별 최적생육환경(지상부, 근권)조건개발(제2-2세부과제)
	8. 우리나라 환경에 적합한 온실 환경제어 시스템 및 프로그램 개발(제2-3세부과제)
	9. 파프리카 근권 환경 최적화를 위한 함수율 조절 장치 개발(제2-4세부과제)
	10. 파프리카 주요 병해충 방제 농약의 안전사용 및 잔류농약 클레임해소방안(제3-1세부과제)
	11. 파프리카 작물의 천적 (생물적)방제 프로그램 개발 및 천적에 사용 가능한 선택적 농약선발 안전사용 설정(제3-2세부과제)


	제 3 장 연구개발수행 내용 및 결과
	제1-1절 수출용 및 국내보급용 파프리카 품종개발
	1. 세대진전 및 계통선발
	2. 계통군별 선발계통의 과일 및 생육특성
	3. 약배양을 이용한 순계육성
	4. 분자마커를 활용한 계통육성
	5. F1 조합능력 검정
	6. 품종등록

	제1-2절 중국 종자수출용 토경재배용 파프리카 품종 개발
	1. 시험개요
	2. 연구개발 수행 결과
	가. 자식종자확보, 수확개체 임성 검정 및 분리용 교배 조합 작성(2007-2008)
	나. 선발계통의 세대진전 및 test cross 조합의 특성 조사(2008-2009)
	다. 태국/한국 선발 시험 및 중국 현지 예비시험(2009-2010)
	라. 태국/한국 선발 시험과 중국 현지 적응성 시험 및 시교생산(2010-2011)
	마. 지역 적응성 시험, 시교 생산 및 품종보호출원(2011-2012)


	제 1-3절. 웅성불임을 이용한 파프리카 F1 종자 생산 체계 확립
	제1-4절 분자육종 기술을 이용한 복합 내병성 파프리카 계통 육성
	1. 파프리카 병 저항성 분자표지 분석 기술 확립
	2. CMV & Potyvirus 저항성 계통 육성
	3. 분자표지를 이용한 타세부과제 계통 선발 지원

	제1-5절. 선발계통과 신품종의 특성평가 및 병 저항성 검정
	1. 우량계통 선발
	2. 시판 F1 품종의 PeMV 저항성 검토
	3. 시판 F1 품종의 PeMV 저항성 검토




