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SUMMARY

[ 1 Project]

Countries around the world are strengthening their sovereignty over genetic resources such as
collecting, evaluating and using genetic resources in order to improve food security and
industrial competitiveness. The confrontation of protection of resources for use in developing
countries is sharp. As the UPOV subscription in Korea (2002) and the full implementation of the
variety protection system have increased the number of items that are obligated to pay
royalties, the development of corresponding varieties 1is insufficient. The number of
cultivar-protected crops increased from 223 in 2008 to 555 in 2016 (2016. National Seed
Institute).

The domestic market for tomato seeds is over 23.8 billion, of which Japan and global seed
companies account for more than 65%, and domestic companies account for only 35%, so it is
imperative to develop import substitute varieties (2015. Korea Seed Association).

World tomato production area is about 5,020,000 ha and its production is 170,750,000 tons
(FAO, 2014), the representative global vegetable crop (Korea, 2014 7,070ha). In terms of
cultivated area, China is the largest with 1 million hectares (20%), followed by India with
880,000 hectares (18%), Turkey with 310,000 hectares (6%) and Egypt with 210,000 hectares (4%
It is larger than domestic tomato cultivation area of 7,070 ha and can contribute to new export
item business by pioneering tomato seed export market. Currently, exports of tomato seeds,
which are purely exported domestically, are at a low level of $ 2.4 million (2016. Korea Seed
Association) in 2016, but they can be exported more than 10 million dollars.

Among them, tomato cultivation area in Asia is 2,830,000 ha (FAO, 2014), which accounts for
60% of the world, and production amount is 101,630,000 tons (FAO, 2014). It is growing
explosively as it is changing rapidly from the existing OP market to the F1 seed market.
Several companies are participating in the F1 seed market and expanding their market share
through competition. The market share of multinational companies is increasing, and they are
changing into high value—-added markets.

In the case of developing new breeding species with the advanced breeding technology of
multinational corporations and operating against the domestic market due to the abnormal
climate change due to global warming and increasing demand for new varieties of farmers, It is
judged that rapid change will lag behind the development of varieties suited to the times.
Through this project, localization of breeding materials and genetic resources in preparation for
the abnormal climate caused by global warming, development of infrastructure and technology
led by multinational corporations, securing domestic tomato growing infrastructure and
technology, It is the purpose of this research and development to contribute to the development
of Korean agriculture industry by promoting the profitability structure through pioneering and

spreading the Korean tomato seed technology all over the world and promoting the excellence of
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the Korean tomato seeds.

1. Introduction of genetic resources

A total of 174 genetic resources were introduced from the first year to the fourth year, and
commercial cultivars cultivated in East, West, Middle East and Central and South America have
been introduced. and we introduced wild species and basic genetic resources that are widely
used as disease inducing materials through institutes and universities. The genetic resources
introduced were completed at the Nongwoo Bio Research Institute and the commissioned project
Bangalore Research Institute in India. The F2 isolates were developed for the resources with
horticultural traits and excellent disease traits. In order to fix the purity, generation shortening
was carried out. In addition, we have created a F1 combination through a system in which

excellent traits are exhibited.

2. Evaluation of characteristics

The markers were analyzed for 78967 points using 11 disease - related markers and
horticultural markers among the markers from the first year to the fourth year. The markers
used were the spore traits such as Cf-9, Fr, 12, I3, Mi, Sw-5, Tm-2a, Ty-1, Ty-2, Ty-3, Ve,
rin, nor, u, j, sp and so on. The markers consist of three types of SNP, SCAR, and CAPS. SNP
markers were based on the SNP PCR of Tagman probe method.

In the inoculation of bacteria wilt, 673 outbreak tests were performed from 1st to 4th year.
Bacteria wilt inoculation was carried out 3-5 times in separate generation, and the degree of
disease tolerance was checked. The selected line was selected as the F1 combination after
carrying out the fixed line work at Yeoju Research Institute and the non - pollution land in
Bangalore Research Institute. During the study period, the line with weak tolerance level was
culled in the inoculation of bacteria wilt. For the line which is higd resistant to bacteria wilt
disease, the test was carried out at the Bangalore Research Institute of India, and the test was
conducted for the line showing excellent characteristics.

Evaluation of trait line In the fourth year, trait line and trait evaluation for 2,558 lines was
conducted. the fixation of the specific disease resistance, and the difference of line traits, and
maintained the lineage as another lineage. After the immobilization of purity, the combination of
F1 was used as the parent of F1, and the combination with excellent performance was selected.
3. F1 Combination and Local Adaptability Test

A total of 372 combinations were prepared during the fourth year, and 19 combinations with

improved horticultural characteristics and excellent performance were selected. The selected
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associations tested the local adaptability test twice in the country concerned, and then conducted
the expansion project for the combination which showed excellent performance. Among them,
14T1184, 14T770, and 15T776 combinations are expected to be commercialized in early stage
because of excellent performance in Egypt, Pakistan and Brazil.

4. Application and commercialization of new varieties

From the first year to the fourth year, a total of eight varieties were registered and
commercialized. First year is Diana (Sri Lanka), Aarat (India), second year Tycoon (Egypt),
Miranda (Egypt) Tygo (Brazil), Third year Calliope (Russia), Tyamond (Russia), Thuria And
registered directly with the government. In the fourth year, the breed registration is under way,
and commercialization will be carried out after registration is completed from the country
concerned.

During the first phase of the study, commercialized varieties were exported abroad and totaled
$ 2.61 million. The major exporting countries are Sri Lanka, Pakistan, Myanmar, Egypt, Iran
Argentina and Brazil. It will be commercialized based on the result of the adaptation test for
commercialized varieties in neighboring countries, and plans to expand the export by targeting

the African and Latin American regions where D Saladette is growing much. to be.

[2 Project]

The aim of this project is develop a new tomato variety of determinate and indeterminate,
which is suitable for South-east asia region, and carry out with a goal to achieve $2 million of
the tomato seed export in 2021. It is a secondary goal to develop and distribute eight of new
determinate or indeterminate tomato varieties which carrying bacterial wilt and tomato yellow
leaf curl virus resistance genes. Those of diseases is occurred critical problems of producing
tomato fruit in Southeast asia. For this purpose, it obtained more than 346 genetic resources of
F1 hybrid and OP from the Southeast Asian countries which is Indonesia and Vietnam and
several countries except Southeast Asia. These genetic resources were developed as line in
Icheon R&D center and Asiaseed India pvt. Using the CAPS, SCAR and SNP markers for lines
and introduced genetic resources, 7,840 cases were implemented for resistance of diseases such
as TYLCV, Fusarium wilt and etc. In addition, BN865, 848, and 851 were selected by 847 cases
of bioassay for 91 lines utilized for crossbreed materials since 2015. In four years, for the
development of a new tomato variety, 116 crossbreed were established and tested growth
performances with disease resistances. Hero 80 and Hero 115 have filed a variety of applications
and are currently under going the Romasia. In addition to the efforts to distribute tropical and
sub-tropical regions including Southeast Asia, it has been erection of demo fields on Icheon
R&D Center and Asiaseed India. Promote to our superb tomato variety invited many countries
of buyer's and New developed hybrids and varieties were conducted local adaptation with 22

cases for four years. Also, participated in the seed fairs, Asian Pacific Seed Association
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meetings, and Growtech in Turkey, meeting the several nations of buyers to promote of
superiority of our tomato variety and collecting information of theirs market and leading variety

of tomato.

_‘|7_



CONTENTS

I. Project Outline and Performance Targets ——————-----""-""-""""-"—"-""——-——————————— 19
Chapter 1. Necessitities of Research Development —————-—-----"-"-——-———————— 19

2. Research achievement ———————————""—="————"——"—"————~———————————————— 26

II. Overview of technical advances in domestica and worldwide ~———————-——--——-———- 33
Chapter 1. Domestic and Foreign Status of R & D Target Technology-——---------—~- 33
M. Contents and Results of Research Project --——-------------"-----—~ 38
Chapter 1. Variety Development of Saladette and Sour & Flat type tomato for West South Asia
——————————————————————————————————————————————————————————————— 38

1. Collections of Genetic Resources ————————-—"—""""—""——-—————————————— 38

2. Characterization of genetic lines and F1 selection ~————-——--—=-=-—-—————~ 39

3. Applicability test of farm and application of new variety —————————————~ 74

4. Field day - 105

Chapter 2. Development of Bacterial wilt and TYLCV multi disease resistant tomato ————— 106

1. Collections of Genetic Resources —————————--—"—"""""""—""—"————————— 106

2. Characterization of genetic lines and F1 selection ——————-------—-~-——+ 113

3. Applicability test of farm and application of new variety ——————————————~ 149

IV. Achievement of goal and contribution to related field -------—————-——-"--"--""--"--— 167
V. R & D performance and performance utilization plan ~—————--—-----—"-"-—"--———- 172
VI. Collected foreign technology in project —————————————————————————————————————— 180
Chapter 1. Patents, Articles and Market Analysis Report ~—--——--------------—-— 180
vi. Reference ------------———-——-——----—-"-""""""""" 189

_18_



Al m2AEY JfQ Y Jos® 19
Al L2 d0Ee 54 588 19
A 22 g F2 oe] A8 26

A27g TR P12 BB 33
A ld Ay e s - d @ 33

A3 digrd i R 2% e 33

A 1A Mgof ft844Y Saladette W Sour & Flat E0tE &8 &4 ———————— 38
L i ot 38

2. A4S A8 R Fl a2 Y — e 39
3.%7F Mg AY R ABF BY 74
4. BEG|0] JHE] 105
Al 2 2 ot Auy ® TYLCV SUEA EvtE &85 48 ————————— 106
L S8R B~ 106
2. A A Rl a2 Y — 113
3. %70 MM Al W AEF Y e 149

A4y ZFrEE: R #AFof9 Ve 167
AM1TRZRBHE 168
A 22 dH Fop 7o 155

A5H  ATAL P W B AR 172

A6 ALNEIF NN 2t s ege 180
A1R 5, v AR B0 180

A S L 189

_19_



M1lgZ=28E9 /e X Jit=8

-

A1 A ATALe] BY % Aey

[14] 73} A ]

7h AT e EA

AA 2o Aoty 2 A4 A
e FEs Asetan A FAolm, A5 f&add
FAE B eoh ool whdgk Aol A= FE&AY BT o digo] st
§(2002)% FFESA s
T o] WFsth FERE gAAAES 20081 7]F 2237 20161 o] 2 555H o2 sk dlth
(201657 HE2H4).
9] EvtE FAAGL 2389 o]Afolil, o]F Ui H
low, FYIAE 35% Fiol AuA gomw A
#3)).

A A EvkE A WA oF 5025k haoll AAES 170759HE(FAO, 2014)0] o2& hEAQ 29 A4
2o Tl (3 20149 7,070ha). Alv] WAFo® B Foro] 100%Hha20%) 2 71 \al A% 88%Hha(18%)
E17] 31%Hha(6%), °1HE 21tHha(4%) ¢=O2(FAO, 2014), =) EvkE AJujd= 7,070hae] WKL} A,
Ente 2 5 A MEse] A $E F5 Ao R ouA] & 4= Qi AR il A kAl e
2 FEH e ErkE TR FEFNS 20169 715 240982016, 3R P 3) R A FEol AN -
10007HE: o] &S ST & e FHRoR AdE 5 Stk

71 % ofxo} A9e] EnkE A e 2835 Ha(FAO. 2014)2 AAIAIL] 60%5 2A|skal glom, it
Zw 10,1639HE(FAO, 2014)Z e ofo] EnleEr} Al s Qo) 7129 OPAIAA] Fl EAA1Zo2 &
WskaL glo] Fkd o g Agagstal otk ofe] 3AbEo] F1 SAA ] Folste] AAS S8 Af&s s
7ha QlEdl, 2 v 71959 AfrEe] STk 9ol LRI Ao R Wtk 9
U2l 719 e AXIsE | 55 71ER AES SAVE webdla, A2dste Qg odr]S Mslkeow
WE] 2e FFo ek el 7F Z71EE dadel ukhale] s Al 23S 9 &

HWsh= Ald] a5l ste FF el AXZ 3o o] Hrk
g Sote] AT 2dstE QI3 o 7)ol opulgk S A % Ak gE, v=A 78]
2l

N

29 4847} 65%014 A8
Fo Aol AT HH2015.8%F 4

o] Fishs &4 =t ¥ Vess =S AA =l BErkE 4 Ql=e B Vle e, AR s B
PR APEE gujste] Al A TiHE AR ey AE A A tiRs BEukE S Ve
st Bsto], iRl Evke ko] e SESte] ERls sAHAY 2l V1o s Alo] o]

W sE2 AFFIEAAETA) FA w2 A 7ge] 7hEstel] ti&st7] fsko] T2t

Qo Al AAY Fo, FW DA FFe] FE N L AR 283 4F F7lo] Agsw

_20_



il
— B N ogd

>
PSR
R

LIRS
WX oo

=2 o re
Noofr 1o

© o
ol
2

g R
oo
N

-+
HN
ol
ol\
N
N
gl',
rlr
4
>
s

d
t
~
ofr
oX,
N
i
i)
o
o
oty
it}
D)

1IN
re
SE,
u
Al
)
~N
fincs
1o
o\
_>|i
1o
ml 9
Ho
o
o
A
S
o
ox
o
2
N
_O|_l‘
bl
%0
lo
P
Al
=
to

Abe] HFE&LE 30% AZol AUA gon, HT F9 Chem China®l Syngenta 14, Bayer
CropScience®] Monsanto &% & =Wl Al gk olygl AMA FAF A% H3pdo] o= o
GL F2Ae] Aol 1 AFEA HAAE Row JgAEHETE oo HUIALEC(F)EFulo]
= AaAEE F8F4 A EAAE st ol FF SA4 AF540E &8 F Ue
AT AAE FH Jdot R&D FAF ofHo] w9 mFek AAQN vf, ] FA7|He] 224
TA7IH o R RS freste] thxd FA3|AS} AT 7 A=E o= BAA A o] A

A3,

ol sAwel EntE F5540 84 B 284

MA Evpe Au] WA oF 5025 haoll it 17,0759R=FAO, 2014)00 o|2+%= 2l =2
A ZEo|ti (e 2014 7,070ha). AW WAoo ® B Foro]l 100%Hha(20%0) = 7 bl 91k 83%h
ha(18%) E7] 31%ha(6%), ©1FJE 21%Ha(4%) wo]tHFAO, 2014).
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[24] 52} A ]

L2 AE LAY d%

O EvhEe] AMMAL oH100ha PEEUEE F3, dehEelx] Tz wol AuEL AvErE:
AR, B, A7), FAAGS FE el W AEses AN Bel AuEm Ak FAFLFe
°HBO £, Foomt AzH00Y FES AFe FAHL 9L Ao FAHR Yk EvhEe] FaAuE
Fo00dd o) F WEEVES Egse] AuMEAel #243 FAdGw, $4Y AvEvHES} 9459 o
WETE FFoz A8HE 5 AWES 2 MsE wol3 JTHKRIBB, 2012)

O mrhEe] Ful AMEAS wEY Y2 A4 a2 Fomels 1994 50100 71Mo® AEH 0w HAs
ou), 2000MY] FHRE A2E FAsks Avulside] wWslE 20064 0]3% 2 F7rekEon] 2007d% Aupazol
733ha® AA S7FFAS(EARIEe 39 Ul EA1Y 4 ek 2010). e o] EvlE S§FS A5
AR wrlslal w2 T4 Y7 SR F71e] Feo] JheEa lom dAzbde] W 7S 2dsie] e A=
o] Aol F7hskal o] =] Aol S FF o] 2.3k
2. 72 A& W ARG
O AAEES] A%, A7bE AR F7HE 53R F 116 ha WHAN 24F AH2F AWsy A8, I
$oEsbolA AR EPHE Al ol FolAx Qi AOE Hole] Huh ATE FAES w4 Ak
g7 A AAZ EvhEe] ge Avdon ¥EF 249,
O 2012¢ Y/HEEY EvtE Ao £YFE Felol Aoz AA £RNe] 80% ol el FEAL AF A
&5 7HAA 5. o= o] dHolAote] FHHE A7t YA NE A Y], EvtE Fo Auje] H A
205 ZkFa lom A srtEoe] ®ol FEstal §l7] wiE.
(&9 : USD )
7 = 2008 2009 2010 2011 2012 ToET
7 A 21,329,392 | 19,156,732 | 23,295,245 | 27,344,255 | 30,326,000
cocktail, beef, Truss Bunch,
Wlojale} | 18,027,652 | 15,924,659 | 19,885,489 | 23,232,793 | 25,180,585
Round, Red/yellow Cherry
yaa= 649,696 548,701 663,890 883,808 | 1,429,274 Roma, Cherry on vine
Ef| = 810,254 | 1,000,629 817,873 965,941 | 1,137,403 | Red Honey, Golden Honey
ST 780,828 695,294 767,275 631,144 769,109 Round Tomato
Yellow Cherry,
oA} 594,958 489,845 414,485 392,849 495,124 Mixed
ixe
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(A= Global Trade Atlas, IE Singapore Statlink)

O Qlmulrlote] 75, ErtE Aud 2 2011 oF 57t7%ha, LS Brh=om FAkuw, EntE FA} Qe of
6= Hel= F4€rk

O FRYFBD) Erhet i 00m o4 FayAel A A= I ARAE FAA] 3L FHAFHD) Bk
00m olate] FAA NN F2 AEI U D ErhEsL ARl AMEA Eahe T
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Mi, Sw-5, Tm-2a, Ty-1, Ty-2, Ty-3, Ve, ¥4 & 2& A#uv}#A sp, nor, rin, u, j 5°Ith "FA=
SNP, SCAR, CAPS? & 37[#A el FAHo] ¢9Jom SNP w7 += Tagman probe %229 SNP
PCR ®F&-& 7|Wro 2 &gt

IAdEel = 5 282517, 23bd el F 21,0144, 3abdwell = 149174 & 4xbdwel = 14,7857
= TS 3, 4Abd e 1, 2abd Eell wE) whA BA Rl AL olf e 3, 4xbdE A7kl
Zolge] vt B4l A Ho= Maﬁlﬂb 2-599 Aol EE A Fof AHojHh wek v]E
of AFgSAE Ty-1 A# vAE FA4E 7Iwtez @ AdE Ty-1 vh71E AHgste] 7]Eel &2
fHetar " Ty-1, Ty-3 W Alssel aid A F7kE AAlste] Ty-1, Ty-3 o W W9 7Als
& stk AR Asel WE WA v SAA 7R Bel S E s m A A ) ol A
714 T 23 Tm2a, Ty-1, TSWV, N o] o|5o] Adel ErE F3 f4d 9= vA= T2
¢ ANE & 5 gk 3Ad R AAG v A 2 29 2
£ 21,2 3 4= 39 w4

i
T E mA E 5
12hd = 2Ahd = 3Ahd = 47 &

TMV(Tm2a) 9953 4852 2963 3601 SNP
N(Mi) 3772 1722 2514 1897 SNP
J3(Fr) 2680 1853 539 354 SNP

LM(C19) 2664 1296 384 342 SNP

TSWV(Sw-5) 2518 1958 1328 1500 SNP

TYLCV(Ty-1) 3,890 3957 2380 3678 SNP

TYLCV(Ty-2) 179 127 369 223 SCAR

TYLCV(Ty-3) 179 646 595 354 SNP
V(Ve) 106 953 808 751 SNP
F2(12) 903 745 964 654 SNP
F3(I3) 73 753 334 224 SNP

K 135 531 494 321 CAPS

J 0 70 57 0 CAPS
rin 220 480 462 354 SCAR
nor 98 68 322 245 SNP
Sp 880 863 344 245 SNP
u 0 138 60 42 SNP
T 28,251 21,014 14,917 14,785
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BN Myy = EM 0 BE DY 3 o e
- = e = (kgf/mm?) (B DEUHEAI==
. . o Tmza. Ty.Vd
B-43 =214 =0t 2+ 80 x UL 1.9 12.Fr.N.BW
(2.086)
B-67 ) =x == 142 S Tm2a.BW
=3 =3 ¥ == 1.7 {1_9?)
B-83 » = =2 57 x 1.7 TmZa.BW
: {(1.56)
B-64 " " = a7 Ty. N BW
= g v 18 (2.94)
B-156 G = 88 Tmza.Fr.N.BW
o ' L 1.7 “.?4]
AMEA -0 FHEFH 2L (Y2 EA ME)
% 5. 43d% Hud AdAE EA
BN X =] T = = =
Al Zpad Z M = iy =hA LA
(kat/mmZ)
B-74 =F =X =0 72 ® x| = Ty-2.BW
B-88 " =0t 112 T Ty-1.BW
= 2t . - 1.6 (1.73)
B-169 " = = 9 BW
=3 2 o w 1.5 {1.33]
B-170 " =0t = a7 o Ty-1.BEW
e v g= S (2.03)
B-193 . =x = 114 " " Ty-1.BW
= 12 (2.04)

ABA O FRKREADL (2 W2 FA L)
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(2) At viA 48 2
(7h) Al TYLCV w»t#A 2 &

EntEGse SFulo] H A(TYLCV)E HAAA EvtE Aujel A 74 & o7t ¥ & nlolgf 2ol
TYLCVE EH171F 9] (Bemisia tabac)E 72 3lo] A= Aoz Hux lom 7|3 W3}
2 Qlaf TYLCV oW ik £x7b Ak 7&ste ol gtk 94 TYLCVE] d8] B=e 3 i
2 Qg w7 9 A&, TYLCV WHA 5 FAA AL o= A% 24 a7 Azsia. &
A7HA TYLCVel Exel ek deis sk A7l Wete s TYLCV tid WHd F5<
Afat= Aol Fdg Wolth = 719 FolA EAIE TYLCV #Fo] EAlstHA # A

i(%*}izfﬁlo})’ ‘T Y°LEE*(%‘ "ol @)’

o

A&l =4 F Adon, Fdd e 20119 E5-E 8FA
AlE A TYLCV WA EvtE &3 e B

= A FAAYLE 7F Apebt gekskAl }olﬂﬂ Ao, S
Hol o 7] wEo 2 HEA s 53 By ALY WA ARE Q%Q T 3
~ b

TYLCVell thgk DNA vi7] 7io] = of 2t s} npr) Aaps LA

A4 AFEL Jd= EFFS TYLCVE WHA DNA wl#AE Ty, Ty—z, Ty-39] YHA olx=
T2 ol&stal vk FAF A= A A o= WAl e Ty-1 FAdAE Bl ol&sta e

o, Tdel T otdd ] Fel A= ErvtEe Ay @A G0l $58 Ty-2 XS AHEd]
F1 #3& X872 2.

AAE YA A#H vlAR A4 o2 Intermediate Resistant 3
o %%oﬂ*ﬂ—t— NA v}AE o] &3te] TYLCVel that Aol
5 AR 3L e (E 3). AAx7] @l 7bFol

TYLCV U 25 Zh TYLCV 29, 2 : Y
29 3 TYLCV ul¥ %% TYLCV % 2alu]a
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3AAE AR AA G Ao AFHAY TYLCV #HdAHo] I w=wol o8 Ty-1 3z
Ty-3 327 A= allele el dvkal B il ¥ of(Maarten G. Verlaan etal, 2013) ©] =&< #}

goz 7]Eo MEEHAJLD Ty-1, Ty-3 F8A tieh w7 ARE F4&ioF 2 227t o] +4
A4qe fuadrh £ 1 R4sa D Ty-1, Ty-3 #3 Aol el A7 A48 wAd
A8= AT (™ 4).
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! | Ny | 4] | HA 1 Iyl ) I = JITRAE e L] | AR | LA ]
+ -2 | Bl AR | ¥l 2 M s 55 [T 3 ]
) nEra E =5 ] E rs LI AR Tyl ¥
T T 53 8 # o G 5% 8 8
I % T Y : n | 5% =3 ] 3
Ly E s -] v sE i% =3 a 3
T i H il Wi RE [:E] H 1
=k = [T AA Tyl s [ u -3 RA AR i 3
3 3 H L] HA LAl =3 L Ldl Lorrall ] LLE A3 M -
L m A L] HA Fyl I L 0 s wE A3 M *
P 1] D T | - I ] 3 r.a L R AR vl
Tt Peee] ap | 38 | 3 2 I w n R3
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712 wAR BEAY Ty-1 BH AES hyes TYLCV 7Y o3RS wx LA A XA
A3} TYLCVe] fa] o] 4AaS thehlle} miole] Aatwst A5k Ao o] e AFes
st A -gslo] AFgEta k. AlFE JIEE Ty-1 v o] tis] SNP vl7] A& A3} 7]Eo HF
sha 9l TYLCV Aleat oL Aaprh dxstl o, TYLCV Ul #2<l 11T3659 sl =4
4 ANF A3 SNPR A#sel 1 Avpt dAse A A F 4 glo] dFor A&
Ty-1 A7k st 248 AA & = A HAch(28 6, 7)
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@O TYLCV @ 42 vl Al
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a8 8 xA ZFA Ty-1, Ty-2 §42 TYLCV U¥ A&

@ TYLCV 53 #4d2 WA vl Alg

olm=Wel WaRAFT LA 3 AT BFgHor TYLCV WX FAAE BHifsa Jde= ASE
of oA TYLCV ¥ off ZAE AAAth. @A AAfelA BT Ty-1+Ty-2,
Ty-2+Ty-3, Ty-2+ty-5, Ty-2+Ty-3+ty-5¢ UI7}FA B¢ FAAAS ndom =2 FAolA
A s AAsEATHLE 9).

W Ado] 7bd 74e 3o 7 Ty-1, Ty-2 7} BgH o7 So] &= AZoA WA 714 #3h
Aoz ZAtE Qo Ty-2+Ty-3> Ty-2+ty-5> Ty-2+Ty-3+ty-5 o2 WA F=E e
ATk e Al AYE vEeR bl §FHAE AMES AEgE EFHeR oY FAAYE AL
£3t9S A dEAdel 9 AeA veiwen, ddd Jdd e 53 Aoz AEATE A
FAA BAl = Ty-2 45 AR&star, FA o= Ty-1 + Ty-3
A5 7HE 8" AsAAs 9 & ? Aom, ﬁioﬂ w}a‘r Eilsa idoﬂ Ty-1, Ty-2& 143}
AFE3HE A X TYLCV WY £35S S48 =

H

[ Ty-1+Ty-2 | | Ty-2+Ty3 | | Ty2+ty5 | [Ty-2 + Ty3 + ty5 |

29 9 wA EFA T FAAE BAF ABAA TYLCV W A9
(1}) Early blight u}# &
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Alternaria solani | 2] W ¥+ Early blight= <&
7], dAe dAgth 53] Q% B /‘1"“’} A $7]
HE o] 275 WAE kA %] % .
olmo A 7F ol FujE i A= 7] FF<QU NS-501(Namdhari), To-1389(Syngenta)= Early
blightol] Z+st o= 7} wro} @Wol w7} =i JATHLH 10).

AA7EA wtAE dste] AlEEe FHE EvtE F52 SlHA 4 glon
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Ao Hgo] ol Aot

WQL' of

o
- .
LR
oS

—{o
5
I
o
ol
N

3 s A
T . s

2 TR R
Early bllght LjE d.‘ b o B -‘ R

19 10. Early blight WA =3} O]tg*é = ‘3]3’-

& A 7} A Early blight <4
dal geh(d 1D, dA WHEAE 2AE 7] , el
oF AA7EA] e mpA k] vl AS)E Fastal YA ofA A= Hee ARE =E5H7]
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A5 ARG DAL IECENTIENARY) DG CCNGETSRD DF LG PLTICCSE LIRS

Mpmiers de Agriouien, Corsderia Ve
Jnrbbts Mol de Srmalas

S5c¢ certifica que ¢l cultivar de Tomate de nombre TYGO, cxpediente N°
505:0006119/2015, s¢ encuentra en trdmite de inscripcién en el Registro Nacional de
Cultivares de la REPUBLICA ARGENTINA, creado por Ley de Semillas y Creaciones
Fitogenéticas N*® 20.247,

Se expide el presente centificado en la Ciudad Auténoma de Buenos Airesa

los 11 dias del mes de Febrero de 201 5.
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Ganesh(Syngenta) .t} <717} =g]an ZAl2 tha gept 2A7F et dHd, WAg, Wiy del
T ARE BHATHEE 22, 19 37). ool 20161 S A WALY S AAlste] Aol wek 2017
Fdstetrl = ekt

3# 22. Ganesh type A9 A4 Al Ao 54

nE o Ny A

. TmZa.Ty-1
1156 E2H0IE SN 3 85 U 3 1.65 V.FL F2. FrN.
1.0) Py
Ganesh Syngenta E =of 79 (lfﬁ} " 4 1.59 .

RajasthanZ= JaipurXl & Ganesh type Al 1

1471156 1471511
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(th) KarnatakaT Mysore# % Sour & Flat type A< A 34 A&

Sour & Flat typee] 5 A¥jA| 92 Andhrapradesh= Madanapalle#] & o] 2| gk o] 2|2 of 7 A
o] 9l EnEE X353 AlFola, Welx 9 Karnataka % Tamilnadus 28] 1l H<% AR A
Ao = o7 Me] Qe EvtEES A5t 20149 % Az dr 14T13302 o] 7 Ao l+= Sour &

Flat type®d] EvlE o|= =2 Karnatakas Mysore# oA A 94 AldS HAASA Wz 3l
14T1330 A 944 AZAH o] A9 F Auj FF< Shlvam(Ra51)°ﬂ ] e P = 1] (S
ofstil AL thA "ol ARk 2IAo] -5t Zrstm Hedo]l Qb A ot %
Tylevel A8k W Aol o] Viruse] o]Ho] fle Aem, Qo] A
st 9-8HAl YEFSEHE 23, 19 38, 39). 20163 F-E %‘ﬁﬂé}oﬂ JJr“H 0}7] A% st

Ir

et
¥ 23. Sour & Flat type A9 A543 Alg Az 54
-2 = o = MNE i T A5
P o b Tm2a.Ty-1
1330 =T kel = =4 89 (0.78) G 3 1.47 Vv
Shivam Rasi =0t 2t 90 Eﬂ.:é!ﬂ} - 4 1.40 -

19 38. Karnatakat Mysore# 9 Sour & Flat type A9 A4 Ald A@dzshe] ApxA
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() +F H713]
ErE Fo AgugA A A} E2o] giF O W THE ZHoZ 12T1194 2 Mihirge &
FTown FF W/rAE A SAvHLE 40, 41

194 E78

19 40. Sangamner, Jalabad, Mysore #| 5.12T1194 EE g3 AR
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Mihir & J}5l

19 41. Uttarpradeshs Kanpur #|9 Mihir & 3713 AR
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Z
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13t Sour & Flat B} %3 14T1330 tiH] 5

o

21 NS 585(Namdhari) H

B 24, 4RPEE B=0F dX] AL AR

Season ZE% x|Y Location

e = CHH|= 1 b H| I
District MY Z=AMAIZ] ofy|F 21t 23 e
NS585 S A,
14T1330 UP Kanpur 15928 210 A3}, v 7, &3
{Mamdhari) Ly © =
Gamesh  ZAIZ. MALS, (U S
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14T1323 G Ambikapur 151018 318 U330 uo% agyes 77
(US Agri) s oo MAIE

o 2AZE Aen AEde tha 4
o
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S 7pAa 9tk e TYLCVe] tish Wsgo] ol



Zhell A Aol H Atk 14T13302> @A 1= Mysole Aol Zth Alul ALY &5 F 2H&ko] -

O 42, Kanpur 14T1330 Z& XA A

Ao A Al st E 14T1156 23S Ganesh type ©& 12 284 HAS Esto] At wo] 231 &
Ko ARG NG Ganesh ] 12PA% A3} vy 2 mL7)d] Ao 955k, A7}
H o 7F 5

ko] FE Auk FHAeh 14T1156 232 2017 1= Rajasthan 5 Jaipur Aol At duf7} = oA o)t}

3
g
AN 2 e 8 RS 7P Aok w8 GAe] Wa F7] 2AE Fske] s ot
Z':
F A€ 800kg R ByHo] 9k

9 43, 14T1156 23 24} AR
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TS qen.ag g A
R ECCETEE
2. 9727

T2 Ao}, aF|ag 9 A FA A Aujrt o] FolA L gow, EntE FaHE
TR 3|AHES Eastwest seed, PT-oriental 5o +2 F338ta ¢l o4 71920 Syngenta®t Z& 3

Eol & Fuati Urh EvtE FA A %‘éo}*]o} ‘?E'UP olUgl AAH R Fl 5% TAHCE A
% 2 EHoAlol EntE Ao gpRE fujeled FEoR AX o) AEHHoR

] 5
A o]l Frhetar glo] FA Al FRE 74?41 A= Aol
o

Fgotaol FAEE AYHoR Hr Fe] Axsn govl, Ay B G| 2 Agow
A719 $717h F3@ A4 54 AU vk £ AADER00m oJshE Lethid J1FE
A& e Ao

Am=rjole] o= Hat 7]&0] 256~35TC 7ol FA =™, 40To]/de] i1-0]

EA e oleldt 7|53 EA wlito] FHolAof A G EntEe 33T (TYLC, Tomato
Yellow Leaf Crul)wlo]l#] 229} Qo] 2 x}o] A (Cucumber Mosaic) HFol&] 2~ H 1-2Th5eh 27104, vt
" & o}l Ralstonia solanacearum(=Pseudomonas solanacearum)®] 7Fadl oldl] dAst= Jugoz Qs A
A ABEE 2 A Al E AL gtk 53], AVRDC, ISAAA 5o ®io] wEW dejdd EntE Zul Al
TYLCVel o) Aul F7Fe] EntE ASA7F 4AEAe o EvtE Aikgko] A9 100% Hasks Ao B

A ol2E ol wiimoll FolAlol Ao wTblM AujE= ErtE FEE FR FI B SR
Fgolv] TYLCV B A ¥4 3%, 74 72 9 £9 59 vIdw Ad £59 ¥4 W] 4%
2 T8 gto] FEAol Hold F5& Adzeta vk B3 AL u7-F(high round)Folw, FA F=
&

qA0]51 5L vk Aol glont F2 80g7100g 99 FEILHCE D).

1_4

B

L QEdAel @ HEe] ErhE $1 FE U 54

=5 3] At 54 B

Fl, v5-34848, 24X g,
Timothy East West TYLCV, BWWHH A, ol = Al ok
7% 40-50g, A4k 60-70ton/ha

F1, #3474, Fusarium A4,
MARTA 9 East West 7] 82- 90, =& 51-89 ton/ha, el = | Ao}
IZ 130-140g

F1, #3443, Beminivirus
SERVO East West A, &7 62-65Y, & Ql = Y| Al o}
45-73 ton/ha, % 60-70g
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E AFHA e sdotA ol Ao A7t FEFS S48 flske] AmulAlo} =, WEY, I
wrjol, F5, vl=, olgg ol Bl Uink, T, olagtd, du oA dAe ¢ FF D ATE

At om, o9 AEAG B EAS HAMSte] Adsta A ds AAskATh ¥ Al
71e] wet QA S AR e, FAde dE A 2 FH E4S a€TALY YR
AR A o o A& 5@+43§%ﬂ4%@M&%WW¥M@V§W]%@@MO2%%%@E
sho] A A3

20130l = Fl1 41% %, 20143901 Fl 88%% 4 58415 S FHslel 5AS Hrlshe 20154

= F1 70555 sds8den, 2016 8971 +F % Ales 3ol SA4S H7kekdh

o] el sy who] A= FF o] 35%F ol 20130045 %18 Eﬂ.u}— qlol HL@O}%{QU{
20130054 &5 20130080, 20130085, 20130043 % 201300449 5% F 2 w3t} Eshilo] 2 & A
gk Aol EAlel YEtuE Egstioldnt B d e ot 5.54B1‘1X%ﬂ\9“/} 201300813} 20130082
7F Z+2F 9.29F 9.0brix® 7HE =kl 20130078% E©] 3.3Brix® 7HY ©@2 GEE YEAT 13
WX 7FSd Aujste] 545 2AgE FF FolAl 20130028%F &2 7 F-ol= E7ldA =¥ FF
o7 Rl AVE Aot HE e AMARLAR FAE oF 200geldh AT FE
MTANE ZAE A G2+ F 6.0Brix AEol Atk 20130045% & o] ~etdddlA E9H #FF o
2 g oln, 2A7F Zstal AP EEAHE s | 67 A Aol FAEHM T
= 7.0784Brix® A At}

2014 Fell&= Fr 599 T2 738 32 39%F, 20552 ATgF)ol diste] A& 2 749
545 ZAbste] £4% A3 AP FFAGHDA) o] 27 FFQUN Fi 55, 10 Fo AS)o
Aom FIAGFADEH )] 327 FFB2 Fi FF, 310 Fo Aot A &4 ALzl o]ste
A= 3wl A 7ejzbA] FEEH A 3wirb 25%F, Suivh 32FF R Twirh 2%E(20130202 H

- 109 -



20130205)01 AT, BT ot Colukd Fo] 6EEF, AwkA 27h 18EFOIAIL ‘e I'o] 3EF
olglom, 4] o9l EEo] 2EF(20130231 U 20140039) EASATE AL olal A4 D 5
WP dae EvE AEAY R Fs Ao #3 HRR Z28E U ded EvfEs Ayt
oz o} & PSS ALete] 2Ho] oF 3emALE, o] 2] A= At 879n) E3e
] A HEEst A EE AW ddEe] FAHEY Hes S 9GRS H el =, #
o] Fala ALY w FEI YES STt ZEEIF SAEAT Jdgoer Fo] Fsla &%
7b mow Fdts Ftol As wol] Aol FXHY| witolth 53], SH 7|1 ot 2%
of o]af g&FES Wol Wt o2 %E7F 10T A-5ede Adsdo]l 678utt]olAl ZAstA| 7 oFzt
258 20025CR =4dstd 10~12U}"4°ﬂ/‘1 ZdST) oMY A e Aldshye] s
of @S WA= 2 st e B3 SAHAN AIpA = Aestal AR StollA s HobA
= 5AS 7o 28 43k Abolo] shue] {13 us fJ7HAe Hols: S8 AEE
201302275 F©] 3.6cm= 7FE # ko 20130102%F F°] 7.7cm=z 7HE ATt AP EH = dshywt
o] Fddt= FF@3FF), @I Estio] & Ao FAll EFAste HFIE FF26FF)
FE2 o] FAa B3 wto] £33 ETEFL e Aoew 2AHJAY. &3 Ao 3}Fe 34emol A
6.2cm HY o X (H 50cm)etHal FEL Hit 6.0cmel AL 33cmol A 19.7cm=zZ thgFshA =2
sttt s IS wrkAlo] 40%Fo R M Woka w3 Mol 14%FF, T 3FF |,
= 15F(20130058), F 7FA Aol ERkEl o] 15 (20130223) 01Tk Hate] Wi

6.2Brixo] 131 7} b #E5(20130237)¢] 3.3Brixe] 913l 20130220 & ©] 9.0Brix® 7}
70Brix o] @rrl =2 T2 1671 FFoldth & AN 58S A Fi 5
= FAERE A et ERste] & Ay, A sud Hdt A3 1038g A Eolal
o A 235g7FA] thFstAl ST o] & 210golde] dl ¥ 23 E(20130224 2 20140041) ] S
= 7H(180g™210g)= 1% 5(20140046), A ¥H(150g7180g) = 3% 5(20130235, 20130120 % 20130034), 5§
A(lOOg 150g) 133 %(20140038 <] 12%%) % 100gelsty FAIE 7HA & #F&°] 1371(20130108 <
)o] A ‘:} erao Aol BFFOE VP Bon, s2F 0] 16T, ':3630] 6%
=5 o AT 20130111% Fl

iy
50

ON

1o
e o1 B jo g
& o 2o

WM

-ln ru_lE
N
(o
[
fr
] ot
oo
30 fo rm L
o R
I o 2
o, N
go T = =
o 1Z
1‘)4 _O,L o
: 24
= 50 Su
o ol
£ 7 s
>0
é do 1o
R
ﬂ e
O.‘_z Hu :10
o M
o 2oz
;2 o
O o o
g X 1o
4 g0
e %0
w O
:l:‘4
N
)
—_
[@))
L
O
fr
N
N,

e Hyt 50cm, HES HLf
Aol 4FF 13 FIHMo] 1F
201300227} 20130102 + # &S =2 3.9Brixs UE}
Z& 70Brix ooz Tdrrl =2 AoZ ZAHQ
ot AHFTE 50gol A 170g Atelol E¥sF o, A3(150goA  180go] s E)dE EFL
20130243, 20130244, 20140044 = 20140045°] 131 54 ¥H(100g7150g Ake])= 20130122, 20130202,
20130121, 20130112, 20130217 2 20130228<] 6% &l th A5 100g °l8tEs 7HA&= F52 177
ol At} TpANo mbylAl 223X BTN AEZ %—%&401 1¥3(20130231) 0.2 ZAbE] o] fjitito]
Aol dt. P ATy 1FToR /M By 528 195l 7 4%F, 153

0N0‘|
—~
®)
S
—_
w
S
]
o3
—
SN—"
)
2

H
N

— =
L BEE Hir 5.8anol<ziﬂ 7}% e

3 20130128, 20130217 2 20130218¢] 3

@ He R
ofN ?g, F-{JI _ﬁl

32

N =

N

- 110 -



N B K
zoﬂn_ﬂyx —
_%n],mumﬂ ﬂlo@or]
R0 ) % ﬁEzoﬂ
S w Mo AN
B%Mq o_%ww&gfﬁo%m;;
%1%% zo%&%@ﬂ%ﬂb imcm% l
g w3 G L 2 SCH
‘Dlnnﬁﬂ,mE ZMUUFME.#‘DJPoﬂJIOT o~ Mo n >~ -
= W N o S % = w O NN B X0 M T N
o S 5 ST & =0 T 9 ™ KO N ) ~ oo
= 9 = = R’ Mo-° 5 P L o) ;A = M B ol & ° % = 5 %
%in%i n@._n%o_wﬂm%ﬂﬂ%%@%_oﬂ ! QHWMSWRM9;XO_EM
f 111 — - — —_—
ol B 5@7thm0$§547£m ovzm:wm%1 G < )
ol s 2 L, = Mo ol 7o =5 i S nx ~ e
1%ﬂ% _fo%ro%uliﬂﬂ = zhloﬁ,mwu»o}z%xua? o ©
_ 5 =y 13%1xrxko%zo,y mMo%%aoml__oo,z_o o
S WM ® A 1ﬂ7ﬂwﬂ o o5 i C o W & 5
T = K ® 2,roomﬁfﬂ 0 3gbﬂnu%uu% ,ﬂmﬂéﬁg =
mzqﬂv o hhmaﬂommn_s E S o o mﬂATZATu ﬁo%w N o
Z.O S \@I 0 ﬂ_\_ AT m Z.#O —_— |_Ot Of D O ﬂ LE ‘J' \m_ﬁ ,._A.u_.H ~ O_E O_ — Z.O» ‘OI EO o
o N Lo oﬁacz_.uoﬂlizoAhﬂiﬁ lATr@a o_LP}A] - Mo B°
R Edxz R w8 R T = 1o
™ A ﬂuﬂndﬂaﬁrb ° E.uzw__oﬂl Bo b67LEo..ro}_ﬂot JOX
o : mamh#%@ﬂﬂwﬁoe c) zom%ﬂwﬂ%m_ﬂmﬁﬂ <
_ ,1_|lo o]d| L;vom_/uo#L.\E.og _o}lx}Qlu&nG ~o oTﬂ!ﬂ
K E X Eﬂ_ﬁ ﬁlmAmﬂﬂﬁoHo_&o1 m_m.,o,uor ,Ne ﬂo;ho]»w%%_ M%urﬁ.ﬁo : m_xm_é
zoﬂo ,hﬂmoo_o oV moﬂozoﬂ; momm_](ﬂr.%%_/? ﬂﬂﬂﬂr <
o Y o~ T ) n Mo JR N o 0 oW 1o — afat o L o
%éu% ﬁal&xaaﬂo ol Maﬂ'%zo _{a«ﬂﬂ]mMOﬂmi Gl - =
1niﬂm, . }gaq1u71. = o xﬂﬁ}qaéo_agfﬂa T
o il . Z_.ﬁ O 0 \”L 1H_H.O MArﬁ juy ;OT IA_W o E.ﬂ P ,in_ - o~ o . o = . Ny EA © En_
_ﬂmuﬂwo nﬂmiﬂudnxaﬂmﬂmh._toqlu%&oiodﬂ Lfﬂ%oﬁwﬂ%ﬂ@wﬂmﬂﬂL%mHﬂ Dnulﬂy\l
) == _— T

@wjuwégﬂ;wzoa@;%%% = o X uxuagm]ga B R
= LR %mowﬂ%gﬁo__hﬁg%@ %%ﬂﬂﬂ&%ﬂ]1%@4 L
w < uﬂlrﬁ1i - ﬂﬂi,kﬂ F oz 1ﬂ4ﬂwﬂm,é8d%%owﬂw <
1#111_ ~ Lnutzﬁ w or < o 0 T © w R 1 o T
To! T uro~ XM ol Bow ol o = e o Ny B 0 T N
= Al HTH,_ wo o o = o = = iy El < —_
z.otu_ui unﬁun_rm1£ 7o s B Nd ﬂBo J) IS ZETﬂﬂEo T 0
\WH\v.M ,UIOHMﬂ7 wﬁﬁ‘mﬂciﬂﬂﬂﬂ.ﬁcio#e Zlﬂuﬂﬂﬂﬂﬁl,ﬂ @ni
BT ﬁzo,%}mqowrwmm S 3%%@%%2%@@%55 x &
?,B?i %mnﬂyyxi_% T > %o _dqéé = I

™ —_— q ,XATAo;]orﬂ H&u]‘l_ F,|1_. _L]X_IEJVO — B =
e g 2 & 0| . = RO %O 5 KRB S = ror M K Mo
e ECOLW D oo i R mp s ©E e = T o i
T — = LR T s B G - R g o o TRy o B o <
Eoﬂodum.LHowuzoEULMEMM%W\ﬂEéﬂw_m Pn,mo‘ Tkoﬂnﬁ%f.d‘_%onﬂ mﬂﬂu

0 N ) ]

ues g 3 oy de B o o Mo w W ~ B o o’ o) iy X o 3 T &R =0 ook
smbwnygyﬂm;o%é aqﬁongigMyﬂmmq@LﬁHm, fo 2
zo,mumo_/&oéﬂu ordn_wmwiw%u;ﬂﬁ;uﬁii mHﬂEo#L%}%Mﬂwﬁg&ﬁdﬂﬂu’ﬂ
o 0ﬂ8AT il ﬂoﬂHMﬂEo 1]2 o — Nd Llo#a.DlP ~o ol = N ) ]ﬂl@inﬁu_.e
= it dnoE —, < g X 50&4507@A@ S AN X
lae) ,t,m.b nnoqo,_wm_.ogn_ ‘IOJl_L\LI 0 ae) ,A7 Eo‘l‘._o‘ll.»] - S <

Mo " Eur LooﬁoﬁoﬁumnwAbt ﬂwxm»mo_o]ﬁ ﬂafﬂOﬂxﬂo;oz
o ~ _*oLﬂxSLozo T _ ]zo yr o ﬁ.6ﬂno9B5h1y|ﬂﬁ+od|
o E guTLNOOM. %auw:;oi?ﬂ N %117L3A = T 9w
*o OMPOOEDE _ o — 3 12mu11ﬂ2ﬂ Ho-

oF L_a,_oo Luﬁe.Eo_H ﬁeAS,Aa}S - o W T e
H_WUTMUHO;O ny — ~ ﬁwmqm__l_ﬂyl711ro HoEoz ]oﬁa =

ZUfﬂno 1AQL7A%Z|_1§H3£ nnOurmﬂdﬂ]]oﬁ_/ o
<t mﬂ_ ~ ,_IV‘VI oK — A L.MI o= — = NN .Ly_ L o X X J;NO =
e %ailmomoﬂﬂau %aulao;mg%q
Eﬂllﬂ%]me @ﬂao dﬂiﬂ%i] Lo _.]Eo
pTE T w ® g e e

aoliulmé,%mgﬂ nﬂﬂduﬂ.

g ﬁ@ﬁ]O? zApx@ i
Do~ oS]QIA_o_/LAT n_Alleu

7.w,bﬂulﬁ1_l,m» ]7
22#27]»%;0“%“7“”
2%Ma%ﬂmry
rap 2O WH
X

J_q'@Oo‘l

—
L

g ol

R

AR -

3]

[

Lr__lL
2em, HEE 17
7cmo]

- 111 -

T

-

A 23]
°© O(Dﬁﬂ>o
| %&(13
A =
, 177
H :ﬂ;éﬁ]%)olo-]
L al o =
ALY
g (D%
o)o‘l 2
& (1671
F

%7 67H F
2 w1l
R 37
I A AE)o| Tk
AR o~
1 2970

olgtF =
T+ bhujel Al 10w
5.1 AFo]
cmo A 11.5cm7}FA|
t}e

hvs
™



2R AP 6F ) GG GET)A FFol BA7] Wi HoZ Alsd
o= T(20140024) 7 AEE A (20140114) 0] ZF 1FF o] Ego] 3% %F(20140025,
20140109 5t 20140117)°] Atk 2ho) e} A& whgkAo] 14% o] Rl A 1E ol whale] 7
T Wit 36Brixe] Atk AHEFS 250g0] e EiItE 9/ EFo|on, o] F 20140031% Fo]
475g o 2 74 A% Al 3= 201401099k 201401189] + %f = 20140114 F o= Az

o wg wge] 4
o

o] 150go| i & uﬁ 20140004 F o2 °F 107g9] AA4FS veEpdoch =3 100g lske] A
TS JHAE FFol 2%%(20140023, 20140024)0] F A& T

T4 F1 13 559 ?&*@mﬂ A=A B, Adshy o]t 57wl TR T3
oA HlE i e Aoz AEAT W G5E Aukd 2wr) 10%%, ‘AH v 1%
2 ANy 3 2EFoR TRAAFA v shRel 457t HA FAHE FFol we How
A Ak 2 Aol A$elE B 7.9emel Y 55cmell A 12.0ecm M S Rkl

[e] A [e)

= =<} = hue [¢) A [o Ry
4EFIGh e Bt T0cm, HELS Tlemeol 9k 339 AL 13EF LT W09 T 73
o 9% Y] 5%F, %‘*&‘ﬁéﬁr =EdARYol 2 3FF, HEYS 1F2Yel 7 1FFIAT
Aol Hat FEE 3.8Brixol 1l 20140034% & ©] 5.6Brix= 7Hg =31 201400363 201401129

T #Fo] 29BrixZ 7FY 92 Aow ZAMEAT AFF-S 20140026, 201400303 201401123 % ©]
Z}z} 273.3g, 3225g3 465.0go.2 FALE o] StiItel sl o, 20140113%F Fo] 221.7go = U
¥, 2014002573 20140028 = 20140032¢] 3% E°] S ol AEstAL U A HEFS 542
(100g7150g) el i FstAtt. 7Fs AujelA] S4& £4% Fi#d SolA 20140023(5039)2 #4382
sk o] BorAsta Iu|ul 5o EAo] £x ¢ron, 20140025(505%) @& 22Brix A%
2 oua Anrt 224 gx FH g Aug B To 54& HoFIoh Eg 20140036(5161H )
Ao A " Eo] w1 K7|7F ow S Fo] WAt 5SS BT oY 3 FEE
71o FHat A7 23 g e Bt o] Fo A °f

T3 Fp 6A%F9 dfoles e AEol 1'%}@%63 o]
i sk el FE gk dshlat Eshko] gk ]Qi‘ﬂr Xﬂmﬁ}m o]
3t g b.7ufel A 8ol oer, A 201401037415 °] 58cm= 7HE ki 20140106% % ©]
104em= 7H¢ AAdvh R el 25 HAeE o] 3FFo|UaL TP F2Hol
Zb 1EFFoldlen, Hy #FL 58ecm% i HE 62cmelth. w3 A M2 FAAM 2AF
(20140106 2 20140108), WZFA1(20140105)3 +82(20140103) 2 F3H41(20140107)°] 7+ 1A%,
2014010441 &2 uAo] FgA 0wkl gl wkrkal o 2 Felekqlal, T3 kAol gy AlE
7 JRAE et g AdE 88 Algelv. £ F2 AlEY e Y= 44Brixe| L
20140108, 20140103 = 201401059 Al Ale< Z+7zt 2.7Brix, 2.9Brix % 3.3%Brix Y =7} $ekom,
& Al 50Brixelde @ s Uttt 3 Aol i 201401059 201401034] 5 ©]
7V2y ¥+t 310.0g 7 465.0g 0.2 St o, 201401084 &2 175.0go=2 A3

IAAE 2070 5SS A A%, BEY S FEAFH o] 3AT UL FeB G P o] 174 °]

O
:I:Q
g
offt
>,
=
e
r‘%

ol
ol
rlr
e
i
Lot
ok ru
o

.

Ak TG 3AFTE AGol= AlEel wek Adsd olet vt 3ul, S 2 oFloviE thE
A vepom sk 3F 94 me ‘Adukd v B Yubd 3w olla Ao el wshio] 1
]Eol A E3sto ] 27 Z+7} 51cm, 2.0cm 2 6.9cmel A IS 56cm, ¥

ol AL A
AL SST-200] =Ajo]]laL SST 363 SST-407-&
S+ 3AE BT 48Br1x0] Fo 2 ZALE A AAFS SST-36°] oF 80ge]

rlo H

W7ol glek,

o]¢lar SST-20 %

O{N



SST-402 Sadel sjdstth. SST-36715& o] sl SST-40E gl ow
SST-20& ZuwAdgdn g2 o westalth. AT 1748 A5, Adsht olstdr=
A ow oF 7ujoli SST-399F SST-41 Alge] 3wl& 7 A3 SST —159} SST-167] %]

°F 10vi= 71 wtvh. szt ?ﬁ?b ‘Az 2wk 107] AlSelA L LA I'mj = 5AE ] &
Aetd o, SST-35¢F SST-412 ‘dvkd Jvje FAAY EvtERA = tha okl stA -
= @3] 9AlE oAl EeE S 874] solow, &t HIAL 17AE BT Wk o]t
i Aol Fres Hit 48brixol AL AHFTe 543H100g7150g) 7 641, A3 3AE(SST-15,
SST-18 ¥ SST-33), T3+ 2AE(SST-167 SST-17)olReH, d = 348 (SST-26, SST-35
2 SST-86)°l AL 100gol&t7t 3A1%&(SST-19, SST-87 ¥ SST-42) EA3ttt. 432 119353
ol TAs o= 7H wokal dastdy ¢ 9 stEdC] 4 2A|F oI, A ATl 1741501
ATk SST-872 #HPFo] R ATFY sI@doz Eesial SST-262 s d 3 StE
SST-432 e @ 3 AEATIR FEeaiitt

2015\ =oll = Ql=dlxle}, Bi=r, HlEY, ojxetd, g7 2 H7] 59 ?17}0”/‘1 F 7 5
T T 08d= sHsen, = ?‘Hﬂﬂoﬂjﬂ 3478 & 54 "®7be AAskdd AA 70@
TYLCV(EvE g3} ey npold| ) Alew e e %Oﬂ WHde 7 3670
Fol ugk 54 #7t ] o Sl

w A7ld= A 1 34 FF3 dinlF s =

FAALES T4 20 ¥F, A 99T 2 =T 4FFoIUTh
17Tmm7bA] wrFstl e, Adshy 74A 9] g BNoILZE 576w = 7
w=&ol 7v = 8vjelAvt. A2 Hyr 6.2:1.3cmol AL BN5197} of 4cmi 7
BN538e] oF 100cm ZHE 0 Aew AL S gee Fu ushes
wolon] BN5I4E Bl %E 67 sabolgith Qe YRR 18 E

] 23
Zol7k 71 FEo] welth el BAL F2 HAlojglor} BNSIGS AL =
ur Q

b

ﬂL

o

o ol) n{m 09&

oX o il
o\
(0]
U-llil
o

a| mlo
=
R
Ol
ol

° 2
3

2oy
o
2
o ofN [o ML HT

—|~>9~
ofth 32
o
4
o T N

2 ¥ ox
K

ol
-

f
o
> o o
5

g
o,
3
1
os)
Z,
o1
w
Ny
fov it rlo

2

Q o

o og ¥ o

éoﬂi
o,

4,
t
ol
o
4 o2
_O‘L
X
ML rlo
b
_O|£
2
kI
4;
o
Lo
'!_"4
r&'

g 12
o
&

M
ofet
=
O,
N

>
o,
it
32
o X
W
& =
L
o

[\
il
ofN -
o
i
gh

o ol ¥

K o ot =
o e o L A

A9l o] 2%75<BN5339} BN534), %*—H(BN&S{&) 2 2 A (BN536) =4 A 7}
< AR AaAS Holn A AR dd Y 3,
A %o] ARG BNS259F BNG30 F©o] Ovalgoldrt. 3 Aol 3%
) #7348 56.44+12.1mme| At FuE E3k errrJ FA= H 7.02+1.61mm
Rom ﬁ@#t— Hit 447101993 BNG3B7F 127012 b w2kt Hale]l Hw
5.9brix(BN518)H-E]  8.8brix(BN533)7kA] z+ #F% = vdstA derytt. e sty 7
BN530¢] 13.25N°o.2 7} vre x5 Hom BN51I8S tiH]F <l BN501<] 20 95Nell vl &l g
Ao F oHl o] ¥ 4650N°] FAE HAFTE 8 A Wi 5 BNLIS FFo| oF
230go. 2 7Hd A1 BNo22+ F20go = 7H v AFE Ho] Fh

2016l 9 FAAAe] SA4S AR A3, B8-S 15720mmull ol ar 33 H 1t 44em,
JEZo 52emolgtt. AFL Fi 50lemB ZAME AT S g5E F2 273wt #A
A7 74mmol Qa1 73L& 41~75mm°]3’i.ﬂ T2 g4y oln e
6.48mm o)A ® FEHYow A i 273493 BEE 356.0brixe] At ws 729

+ 1.8875.95kgf®E ZAE AL IS 487192g° 1913}(data not shown).

o ®H 1z
o\
N2
¥

Mo

s

o)1
—
o}
Ry
I+
©
3
3
2
}—J

- 113 -



o
o
B
>
}4
N,
i
=
=5
Y
r o
Ho
=
2
rio
il
lo,
&
ofk
Wg
=)
=

g KA o, 2014WEEE= 1Ho] 2
Hol Al S S5t AlF: &4 2 AMORIAES *E‘-Alﬁ}aiﬁ}. ESH At A7 A] QIEQ] ofxjo} BB H
9] HArs &8st Adf XA & E44 vAFS AAsHA

2) A3
20139 7he(1ard =)ol =l 8 F=, kvl T SOl st B fAAd T EF
el &E&E=7F =& Aoz FAF LI 257 A (F, 177il s, B2 8A1F)S &&3te] EeA
= S48t Ad Ade AAsth 20139 79 30 3F 5 99 6Ll Bl k2ol Ak
7He AME AAsta AEA 32 B 548 ARSI Addete] A S AAsAT. w49

- 114 -



=48 2% 2, S0 Fe gREe ABdA wsgon xAHYeH, TO2FS MEe
30 AFAM wahgst Happo] EAI5E &

oJRRen, THol 2% =AU HFES A25mmelANE S23mmAA R ZAEAL #7
335mmel A 9B ImmZAA = theFsA etk 3l 44 T 84mmel FAE 74 Ao vehd
oup 3pae] Avsh FA DAk A for], B FEe] F9oli 3504 62brix7hA
EREL

0146l = B3t 7h2o] Astel AUE ARG B A Fy 24520139 7+ 3
P A1E% 5 4w 2370%), FBAY 75013 1S Fy 8715 A A, Fy 2458 Byl
o 2l 2 Fs 1341520139 7FS Fy 17904 Adh)S did ez stk o] 5 FoAldl= 20149 3
9 490] HESe] 59 1290] w=Ao] Auiste] Felsta AAP, A7, B, HA, FE 52
gate] Awstgth B F, AW AN UriA AFS 20149 29 79 %EST 49 19 vl
S0l Aste] Aulala Bel, Awaith 20139 A1E SAE TARa duste] AL A
WNEE F 207 FF By Al Wolgo] AAFA o} Al WAL AAA Eeha B Fig
dzatel AzaAT. e AL B 5AER0143 ¥ 44 Fy 59EE 0139 vlwel Fy 20%
T 9 20149 Fel 54 A& AAIg Fy 39%F)ol A A Fs 647418 (20149 5 Fo At 2] 234
o A 1 AE, DA EQF By 2A%) U F SAEQ014E B Bl TAEANA A
W) 5 A BTAES BEekel 4EA U e Y2 mASw R, Ausar 439 #
skl el o] 1571'5(20130076 € Fo 8715, 20120042 Fs 17415, H2M 9] Fs 441&)o| i F3kA%
Fol ZAEE, 13, Fs 14AB0I90, 58 480 Eeshn st Aol 2 EHM F
2 SL Fz3 F+ A%)el )V\E]'. Sabe] Al wkrkalo]l 20130053 Ml EE F2 Aldl 1741%, 20120039
9] F3 At 3418, F4 1415 (H8M) 2 FsAId 1415 (H8F) o2 AA 265450 Ath =g F2 14
&(20130089)0] a1 R shu7ko FaAMl o] 141°8(20120040), =342 37°8(20120038, H6M % H9F)
2R 13AFl e dut 2adARd 1A%, $4ad 8A%, 1 $29 7%
ALY A%, Toq 5A%, =W A%, ARG 2AFelUn AGE L NG 47 |

= 1 1

Rl

e St

AE 5 e EAse Aow 2499t HSME)H SLE)e] F ABL f3 9 i A%
gl AAZL EATO] Qo] ALHow 2o, wAs eIl ¥ Ao AnHLh 53] HM AFL %
she] s MANo A AN FASA ehont By Aol HATY, 2FHATY
%7 Begor Resn gglov e B4 F Y w4 o) =@ Ressin EvhE
AEA o] A wef 58 vluste] & Ay vd*@ﬂﬁﬂ EvtE 1549 4Fdd= 3 34

o] WAl Al'F 1070(20130076 € Fo 648, Fs 24l H8F 2 HI0OM, F3 1A% 20120042), &3

2741%5-(20130087 2 H2M), =% 1741%5(20130089), 3 145 (HIF) ¥ &9 1415 HIM)ol At &

3 HOM AE& ) Alo] HHEWH% w7k wlEke] welAl ZRus) ®AEE E oA e Haleelan w4

A, 5% 2@ Fedd o]l EAsR o (RE HF A= FRoy v AL 4 o))

7F oA xR U S gl o)) glowA B A Tl 171 lom AZo] )
z

rlo

2
N

e 5 ool Az BT FHAEY mriRe] dye Gahedo] 5AEOR 713 B
on 7 52EY 5o 2 195F0] 74 2B UT ALY, WADY, AYE 9 Gz}
Hol 77t 1AZoIUTh. FAAYY EvES 27A%e &3 BAe WA 134502 R
20130053 €] 9741, F3 1741%5(20120039), F4(HI0F) ¥ Fs AltW(H7FxH?M) 2+ 1A5 o2 3
< Fy 341%F (20130055 <] 241%), Fs 2415520120037 2 1.256) % Fs 6415 (H2F ¢ 5) & 1141%°]
2ATh F A Fy(20120038) 2 FiHEM)A Bl 7k 145 2 A4 2750 Aguzto] 14%5(

- 115 -



20120040) 0] Avt. gL HAZY TAE, 2adATd 6AE, ¢ 2AE, e ® 5AF, StE
8 ¥ 74%741 Gol 77} 1AF eI er, of 5 FsAlvlel H7FxHTM A&

Y 3AE 28 14
N 2@ FEFS
2014 & Al Afuf el A FMﬂTH 241 (HSM % HIOF)¥ Fs 13418 (H2M, H2F, H4M, H5M,
H5F, H6M, H7M, HSF, HOM, H9F, H10M, HIOF, H5F X H5M % H7F X H7M)& #ao] tha
A AY 719 o dA4, Hd A5 ZAy B laA s g 2 To SAS Bo AA A
o= AgetA] S AlTor AlRH =AM AME Estel SA4& AEIEe7] f18ke] Tt
< A7ldl= gFetA okYst Ak ATl Fe 6571, Fs 6441, Fy 841F 5 AA 13745 &
Hdes 548 Akt ey 201301677158 A ARAZE aAbetel 54 Aol M= Al elst
At FAAFHS Fr 4AEQ0130117 ¢ 23A4%), Fs 94520130085 9 84%) 2 F 14%
(20120030) 5 347A1EolQlom, FIAFHL By 337520130058 ¢ 3771%), Fy 547 (20130139
o] 5371%) 9 Fy 671%E(20120039 9 571%) 5 987109 20130224, 20130243, 20130103 2
L2569 47182 A TGP ol A AT A=A 54 FolA AL o]s)
o] 4+ LH3ujell A 11.3vi7hA] AlgE=Z tpetA AME Ao, 201300414182 53w = 714 4
AL 2013006271 ] 11.3vi= 7 wWakeh sk b g9 Agole ‘Az 3o 9571F, ‘A4
2'o] 2971%F, ‘“dvkA o] 94l R 7IEF 3AFMEH o))l 6l A 8uf Abolo] HJFE THA=
A& 10071 ol Atk AP @shol A 43 Atelol] = vl d3 1 vus d7A Ho)E
7HE &2 AlEo] 3em(20130190)0] Al 2013012141 5] 124cm= 7Y Aok A3 4ol
Scmol et 24418010l 10cm ol/do]l 13715 ldth. s @ efe] Ao+ dspivto] E3 %
< 65AE AL A=A g JhA el ©E o] FAlo] EFdshe Hestie] 32A1F 0]l e
Eawnte] Zd3%E AlES 14%5(20130059) 0] 1 aL 20140038, 20130243 = 20130167<¢] 34 &2 o3}
Witel Zddske JfAIeE Eestio] @At JHAIZE EAHl ARG HEE 52emel A HH
97cm7HA ¥ HEL 44cmolA 1lem7bA o] HY ol AdAd. 2 sy F AHRFS
76g(20130041 Al '5) F-E] 646.7g(2013005941 &) 7FA] 33kl 250g o]/ Sdlar) 2741, 210g°l
A 250ge] e 2671, 180goll A 210ge] s+ 15671%, 150gol A 180ge] A ¥+ 1567415 °lA L
100goll A 150ge] &4 = 20450l oH, 100g olste] AydFS 7MA= AleS 2415 (20130210,
20130041)°] 1 T}, %]’Elf: 1.8Brixoll A 53Brix7}A] #+x3tR o Hit Y= 3.3Brixe] Atk 33 o
uel Y E Hlaste] 2 Ay 71533 o] 29brixoll A 45Brixe] WG HAdFEE 3630A% 1
19832 1.8Brix 4.8Brixel it 3.56Brix, H2Fst 32 2.874.8Brixol]l ¥ 3.48Brix, s 3 ©|
2.275.0Brix H¥ el Hi 369Brix® 7FY =%1, 2F9Fe ¥ 2475.1Brixe] H 3.10Brix® 7}
2 ggkon SFEH S 24Brixoll A 53Brix W9l Bt 351Brix® UEhY o] wE g
_}O]’E— Holx| gFgkrh, AEA o Ao wE FEo xolE Hlugh AoA e Torf?_”g’é A (
% 3.16Brix) ¥ F3tAAYE (F o G 3.37Brix) AlolY @E Aol Atk fhAEE 347
Q%Xﬂ 54 FolA Adstgolst e HH A2 66MA L 579 A 1139 A= Ao=
AbEI R ow ) b 2 4 dukd 32 47]'5(20130202, 20130062, 20130030 = 20130090) 0] L ¢
L 2’9— 2174]E ‘ong}zﬂ o] 9AI G ol e A=A BT, ’%‘Jgﬂ'@‘i EwntEc] H]a)
9 4 = Aow dHA Aok wEbA s P 457F 20 B 1)
Ao AlmEnh Ao Ao Hit 81cmeol Yl 430m°ﬂ/\1 12.4cme] ® 9ol
AR TG 34A1F FollA Tt vbo] FAE AT 2770 ol EH3 whol
=383 AleS gnew A 5 ol w3 Ao Wi AFS 6.18cmol L IHF

rlo



6.6cme]l At #y A FEE Aol 7 AE(20130093 B 20130085), WtA o] 264%F, FHM 14
(20130104)01 A o, Aol Hyr P+ 3.2Brixe| Rl 1.8Brixol A 5.0Brix7hA] F3EstA . o4
AoE2 250g ool Sdatrt oA T (uIH A 8AE Y &4 141E), 210gol A 250ge] ¥t 47
(T ) 180gell Al 210ge] T e 41T (B 3AF Y & 174]%), 150gell A1 180g 4]

A3= 2748520130091 3 20130090, Aol AL 100gell A 150ge] Sad= 7TAS (B3 67)F,
T2 1AS)o19lem, 100g olste] Aass 7HA= Alee 1741%(20130078)01914. e A4,
Zaaztgrdol 1341, 145 ol 6415, stEFF 11 2Pl 7} 3AFIAAL HEAFE, T
4, AE 2Pl 44 sl 20130091 A& (F)= o]l ey 1Ndsder £ F

olojA AEFFE MAetdar 20130029415 (Fo) 195 F 3 AEADRGo] EAH
2013008671 & (F2)=> F4ad, a4y 2 7302 #2 Folon e #4go
oA TS el ar, 20130075418 (Fa)2 T d % agadagdos 7 Fo
a9 751*—1474# Adbstdt. B 20130077418 (F3) Zwd2tad, s,
47441 o] HAYGHE el =, AEA7E 73 Aol A7)
Al gFol aL27] w=A Auje]l A AR AuEo] A PH 47HA] Folx
A E st agstdct T E BATe A=A 54 S Ads A
72w = 5.7ufol Al 9uj Apo] gl om, §‘r‘?§ g dubA 3ol AR T E AAE AL
222 HAIE A 4u] o] gl Aol 3A5(20130215, 20140046 L 20130164)°] . A zE
3.0cmol A 11.7cm7HA] sk A Exsatgon Hi A0S 72emol At @3 vho] &3 3%
T2 63AE ol BEshdo] BHAEeIAeH H3 o] yEd AT v 3 3 Y
S 6.1cmel Y FHELS Tlcmol At ¥ M R Aol 1945, witAMo] 6848, T3
2741%5-(20130054 2 20120038), w=wo] 27415(20130140 2 AC)oIAa A A(20130210)2F =4
(20130035)°] Z+zt 1A/ ER o)tk w3k yujo] F 7ExA o7 T uojglE Zo] 44 %(20130245,
20130235, 20130223 % 20130225)¢] At} &

32

2
o,
o
-

£

-

x

52
r
=
°
N

m =

o X orlo ol @ oy oft i

ol
o

™
(o
ot r(r
ofk
ol
b
::]‘
o
~ O

A
¢
it

O
-

T ooN 10 o

| —

i?i -
OEE
L
off
—_
o

o

£ Jé

T+ i 337Brix A% o] 1 25Brixol 4] 5.0BrixAle]
of FX3AY. EvtE Ao FgHH FEldS T2 glucoses} fructoseol™, F FElde THH2
1: 19 7F7F$-4 fructose?] ko] k7 =2 Ho w2 d# A v}, EviE Ao gre o B ol

o] offe} Abwete] H]Fo] AHFatojol s EntE 3iE F8 f7]4FS citric acid®t malic
acide|th. o] Qo EvntEd = tpet FnsietE So] dfrEo] Ak 13). #4A A 45 250g
o]Fel SdHrt 134 (WA 8AlF, A 1AEFH E& 4741%F), 210gel A 250ge] i ¥+= 10
AZMA 6AE, BE 245 2 By 24%), 180gelA 210ge F3&= 2457k 1A% &
A 1A%, 150gol A 180g2] Ade 4A1 (A 2A1%, 34 2 E4 7 17%)] AL 100g el
Al 150ge] Sad= 3AE (A 271, &4 1AE)el e, 100g olake] AaFs A= Al
&2 271°8(20130210 B 20130041l k. #F L ¥ 5AE, 11LEH 84, F2EE 107
E, T2 UUAE, AFATE 24F, 2awderd 27A1%, StEY 1541l wEl sl Aol 17
A& (Fy 841, F3 7415 2 Fy 271%5 )] At}

20159 % B 2 7S Aol A F2TFsAIHe] F 371415 S 83t I A7 2 QT A

vjstel 114 AleS S48kl vk wA7d e F 202415 (F2 20718, F3 7271%%, F4 564§, F5 5
AR, RAAT OAF)S w4 L 320l gAstel B4 2AE AT AL AASAL =
Ao AAR 27 B AdE AFe, F3F, TN 0§ 49 A% 5L melstel Austgo
W, ol A AME B ABS 4B R 4 54 A4L ool AAE Aatgch A4
0275 FIA 18 AT HAFL AN 153A%F FoA Fa0] ol Hae Awst $4w
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12570 A5 Aeete] 7he AiE AAle 54 2AS AAlsta vk A Aleld nAHAE
A9A&E du = A AT ew FRsto] 7 Hﬂﬂoﬂ/ﬂ wifE AAsksles, A Flol o
g AEA, A 2 A AARS AA 710l =1697]-& (F2 357 &, F3 167

i)
2
R
o2
o X

667°s, F5 287l % nAAT 24A%)s &8 Agsta glom, F27]dA e
12571 < 475 A Aled A sHd 782 2 ST A Al 2470 A A 0]
EH 0T FAA AddE AR AT A= FA WMeA A B oskg-2el A Asto] Al

O AdS AAsGE B Zrel Auls AAE A% FolAM 54 AS(AAT 474A% 9L 2
A% 7TA%)E 3 T =743 LIS 7 ASoldxn g A5 FAFFoU F
AFE A5 AAL BN5G6ol 564mm= 7HF gkgka BN596e] 13.71lmmE 7HE FEHE 534
Btk Ay olee] WF g9 4= BNH449 BN5S6o] ¢ 53wj& 74 A RE 7
T 81 oo, Adshy olsle] Hy P4 6.82+0.78W 2 ZALEJY A A

o wet tha Aol7t oyt FEFHow JH4L 40.144.6cm, FES 41.5+81cm %E} SRy
BN550°] Hi 3.2cmz 7+ é}}‘i’} BRo] 82cmeolatdth. Extdl FElE= BNH44E H

)

)

e Yt o o 2 wo ok

ﬁlicﬁ cshg et Epe] o 7HX1°ﬂ A1l

Ao Ao, 94 ﬁgsﬂ Ago= 770l o 825mm¥E 1230mm7tA] thsied o,
AL ola el S 6Tl AmolArh FR4R AL A vl U G 1 e 20)
2 A9om Bgshgel WA A% F/b AU TH L 43 49F AT W%y A4
& F2 wal wE e wao]glon BN5Y BNSTRE LEE W Ao 2AHAT. &3
3388 o e AFo] A 4ol 3 BN544 BN5ATS) 4741%% (20|l 3] Mo] 5
(BN AT AFFES AA AN FRAFFlL HHFE Tem o2 HE Holgit,
9 1AES YEE 61T dbrixol 00, FRAN Y B 1 Feae sl AdE A4
shgith BN5A5S] 7ol Bapgal wrahwe] BAlo] @t Basgelsln #2717 oF 160g
OF £ E4L Hel Yo T4 EvEd EF $4L A% Vo T8 5 UL JoE By
Ak FHAFY AR H mFe FAeY, 439, 1 F2Pol 28 olTom, 943
AT Aol 1AEGT 15 2P BTk H3} B 54 F A2 P FANGE A
Fol FAAFY AT WA B EHS mArh HAe] PE d FHYFP we SHS B
Qd 53], BN5799F BNGLLZAISS 747F 40.10N3} 44.88N°] 545 vehfo] A=7t 7bd $-53
Ao vhebst,

ks
= F2E7AIO S 19418 = &E3te] Adixds dAlstela F2 314%, F3 377,
5971, F6 3571, F7 17% % 147% 5075 5 F 25875S ALt Aud
AESL FaA78 7} —rrtfH§XPff§2i =ietglen, BN 7299 732752 vlsa 9 Sake] A=
a ﬂ%ﬂ of 130g i el = °*6}912 , A e B S Z‘ﬂméﬂ A AT
A A

Zo] 01 Ay
Dze
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2 1719 7178 T FEEE 715 E JEA A vk 2 5 ldlAobe] A, A A1 dd
dol LetFd 7l o, $-7]= 102X 39 o m aF oF 1A A 2Fo] JFHom e
v 540l dor, 17 4904 9¥9 ot} AH T V&2 AHA 25728E, FEF 73787%°|t}. o]
A gQldd o EnfE zZEo] @ Wo] WAstw AR A B HA =¥ 9% »F
g 37 59 A E 2dstal Aok EnfEE oY 7HA] AETA] HAESA Sl FAs] vzt
3l ZEolo] A FFolH (early blight, late blight % fusarium wilt), A3 (bacterial wilt, bacterial

spot, etc.) % mpol#Aa(Fu]EAtol= W AWE spotted wilt, etc.) Tol Wal7F TAs ] a1, 1
o1&t Fa| 7t AA YEPGTHE 2). I FolAE 1 Az FH5 B U st o 2 349
9 59 A stressol W 5SS KBl

HEGe] 745, gstelvtFutol g 2~ (TYLCV), FiH Hlol 2 A (CMV), Al 2
AZo ok g7t AF dAsta o] EntE AR 7hAe] g fle] ¥ 9o, 11 F virus

7bzb 9F20%9 9% AEE AAstn glvta maE wp JITH(E 3). o)A
= o

e

to
[
N
o
[

virus¢b H el ofgk FE ATV A stEtekAlE &8-S 3
HE &8t Jov, el Afdde S84 WA o] dEA A e AAolmE Al
H= AE AA ols W g WHAS 25 st A wheA] dasta sp AAAQD
wjelel Aot ch ek B AgE Juwd 22 AldA, JAdS vEE TYLCVEE 22 nlko]
2o BIUNHAS 7HA = FES NEshr] g B8] d3tow EvtE fFrAdel s WA
ARE AAste] AsdE §F A= o] &ttt

Eulye Juwe vhe|goll Ralstonia solanacearuni=Pseudomonas solanacearum)2] 7+4o] 2&) it}
T8 oA DA Hor WA EY HolA #dxt A2 5 qlom) e A=A A SoA
d5ste Zox dHA Qv FE AEY Ao AT FAE T FAYskANE H= 23] 24
A AAE S8l Adste] e dog|a At AEe S0l IEHA @ AEAV dEt FA st A
A A T HeElE ddth HawE 7FHeATE S A AAIA R e EExH e, f4
2 Wol(genetic variability)7} B7] wZol] WAS] ojfFo] W Wolth HuWE UYOJ| = R solanacearum
= Ul wet oF 5714 race® BFE U Race 1S B 7HA 3} ZE3} e tfst A& BS do
71H (2, 7HAf, EvLE, eggplant, 15, B3 2 2 UM Fx2 5) FE AR Ao A dolA LAY

2]
1}
gl Race 2& T2 ®PY, plantains, abaca % Heliconin spp. s musaceae(3%3}) family7} <l 43}
|, race 3& FE AAelA e ddje] uAuy HEA G BAHT) Race 4= AAelA F2 L
St race b FToAA T2 WASiH Huitdd WS dorl= Foz el tiMeng. ] Bacteriol

Parasitol 2013, 4:2)
°o]& 938l marker7} ZEE o] = TYLCVH 22 ®Wo disir e vpAEAS 3 HAd H2H

2] o]
<= AAsta, a2 Aedddes WEAdSs dAs A st

N

2. Diseases on tomatoes in Luongno village (Dong Anh district, Ha Noi)

==
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Scientific Name Season of occurrence

Rhizoctonia  solani Kiithn Early, late

Phytophthora  inféstans (Mont.) de Bary Main season, late

Botrytis  cinerea Pers Early, main, and late

Stephilium  solani Early, late

Xanthomonas  vesicatoria Dowson Early, late

Macrophoma  solani Ell et Mart = Alternaria solani Early, late

Sclerotium  rolfsii Sacc Spring—-Summer, early

Fusarium  oxysporum 5. lycopersici (Wr. Et Rg.) Schlecht Spring—-Summer, Early, Main, Late
Cucumber  Mosaic Virus - CMYV Spring-Summer, Early, Late
Tomato  Yellow Leatcur! Virus - TYLCV Spring - Summer, Early, main, Late
Ralstonia  solanacearum Smith Spring—-Summer, Early, Main, Late
Bacterium  [ycopersici Smith Early, Late

Meloidogyne  incognita Kotoid et White, 1919/Chitwood, 1949 Spring-Summer, Early, Main, Late
Unclear  physiological disorder Spring - Summer, Early

3t 3. Proportion and incidence of diseases on tomato

Winter season

Disease

Pp#t SE % Inc***+ SE
Phytophthora  infestans 62.97£5.4 49.7+£2.99
tomato  virus 20.54+2.67 17.03+3.8
Ralstonia  solanacearum 8.98+5.14 7.93+4.9
Sclerotium  rolfsii 5.2+2.1 4.75%2.1
Meloidogyne  sp + +
Alternaria  solani + +
Fusarium  oxysporum + +
*Pp - proportion; **SE - standard error of mean; #**Inc - incidence

+ pests appeared at the monitoring time, but took low effect
-pests not appear at the monitoring time

7h) Wi=878 oA 24

2013del = 71E A 1670 EElAlgiel diste] EvtESdstntEH(TyLCV 1, 2 2 3), 29 12),
EulE T zto] A8 (Tm2a), HH21 92 (Ve), AT AW (Pto)S Akt TyLCV3el 4 541%
( TO4-F, TO5-M, TO6-M, TO7-M, TO5-F X TO5-M)olA] 453bp =7]ol 3i 23+ band”’} & A & o]

WAL el 129 A $-ol= 670 A% (TO2-F, TO3-F, TO3-M, TO5-F, TO5M %

TO5-M)ol A WHAS YeEtHA ™, Tm2a= 570 AE(TO2-F, TO5-M, TO7-F, TO10-M %
X TO5-M), Veticillium< 87 %(T0O2-F, TO3-F, TO3-M, TO5-F, TO6-M, TO7-F, TO10-M %
X TO5-M)ellA WHAS B 145 (TO7-M)S heterolth. Ptox= 541 % (TO2-F, TO3-F, TO4-F,

TO6-F 2 TO9-F)oll 4] hetero= o] ATHE 4).

F 4 71EAr 16715l dg w7 34 A

BN Serial No. Tyl Ty?2 Ty3 12 Tm?2a Ve Pto
1 TO2-F S S S R R R H
2 TO2-M S S S S S S S
3 TO3-F S S S R S R H
4 TO3-M S S S R S R S
5 TO4-F S S R S S S H
6 TO4-M S S S S S S S
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BN Serial No. Tyl Ty2 Ty3 12 Tm2a Ve Pto
7 TO5-F S S S R S R S
8 TO5-M S S R R R S S
9 TO6-F S S S S S S H
10 TO6-M S S R S S R S
11 TO7-F S S S S R R S
12 TO7-M S S R S S H S
13 TO8-F S S S S S S S
14 TO9-F S S S S S S H
15 TO10-M S S S S R R S
16 | TO5-F X TO5-M S S R R R R S
* St 7497, Rt A3, H: Hetero
2014 Znbol]l 2013 7F2 Alwfoll AASH A FE AlE FollA 20130032, 20130037, SST-1, SST-2, PO

2 AC 674%F ¥ 4 Fl 1559 157/HA1E o= TYLCV 1o digh ds #43 A3, Als S
A= SST-2¢] 6W 3 3 ZRAl] WS Yl 3 #F 201300449 43} 29 7RA17F A o]
Ak &gk SST-29 193 29 A PO 1¥W 7HA1¢} AC-J 7H A, 20130025 S570A] F 470 A,
20130046 670 A = 270 A, 20130045 4704 & 3714, 20130044 570A < 370 A, 20130043 7704 % 6
WA, SST-1 5704, 20130042 7704, 20130041 770 A, 20130040 7704, 20130075 670 A, 20130056 771
A, 20130047 770A 2 20130061 37§ A= heterozyoteE YEFWH T TYLCV 3ol W] 645 (SST-1,
SST-2, PO, AC, H8F 3 2013021003 77} 3 +F° 6As ddez Wids #7438 23,
20130056 #=&2] THA FolA 5 JHAI= WAL YA 6784 heterozyoteol ATt AlE B FF
oA SST-29] 2704, SST-12] 5704, POAIS2] 4/MA = 27Hiﬂ AC AFe] 4704, H8F A& <]
270 A, 20130042 %<& 470 A, 20130041 & 7704 2 20130040 %<& 570 %= heterozyoted 2.,
W2 JNA 2 EFES g oYk 20149 THE 2970 A W%‘(2014OOO3~20140120)J+ 15EE] oA
ol AlFHE(20130001)8 thAo. = TYLCV 1 2 3¢ ot th JS SNP(Single Nucleotide Polymorphism)
markerZ ©]€3to] HRM(High-Resolution Melting) 2.2 1% 33} 7+o] melting peakES FAstE AL 7|22
o] AASYL. 7+ T2 T 25AAE Aoz dlgoen, AA 15MAES Hrkedr) gRToz:
TYLCV 1o digh A iz o2 SST-13 570A1$F TYLCV 3ol gk diz=a SST-14 5704 2 TYLCV 1
2 39 thgtk heterozyote W 20140151 S7iAIE ARESEAITE TYLCVIOl tish WHA AA AdoMe=
20140023, 20140113, 20140118 % 20140119 #F°] RE ZAClA WS WERH AL, 20140026,
20140030, 20140032, 20140033, 20140034, 20140037, 20140112, 20140115 & 8% F A= heterozyote
= YyeRd At 20140029 % 2] o—roﬂb Z/\}E AA S 570 A S 17§19l A heterozyoteE WERY
o yma] 470 = susceptible(©] ¥ Ad)s YEFU AT TYLCV3el dist ywAd 174 23 20140023
o} 20140025 % 20140112 =52 W4 o% YUER QL 20140037, 20140113, 20140115 2 20140119
EFL heterozyote® YWEMHATE 53], 20140023% F2 TYLCV 1 2 3¢ =% WAL Yl
201401139} 20140119 #+52 TYLCV lol= WHEA 2 TYLCV 3o+ heterozyoteE YERSI O,
20140112% % TYLCV 19+ heterozyote @ TYLCV 3ol WAL ®dh 28l 20140037 2
20140115 #&& TYLCV 1 ¥ 30 tis] =5 heterozyotes WEFNATHIE 5, 6). 912 FEE2

2 w2y 2 AdE A&t YAl nAE AlSS S5t B FF S digk 838 X
2 &g F oty w3 24 dxo] & 9 i 1zE flste] ik Aas AN 55 B/ANAN S
o2 TYLCV 1€ CAPS w5 ¥ TYLCV 3& SCAR H12 Wa4e A48, o A3, 5 £3

m Yo b uo

4t 2 Jo o Y
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o194S EITH Y 4 2 5).

2015 = EvtE FF B el v Farel uid WiwAd A2Ae A, w7 VIE B
oAl R EARdAd F 924 diste] 87k e Fo¥ s e FEste] WA A
ATk heATd e B 1539 oF 1300704, ¥ &7]el welE AAF 367] 2@l e
ol 10714 F8 W riAE FEdte] WHAS HAL AW Folth WA AA AHgE WaFe

EulE g sl wE ) ]Eii(Tomato vellow leaf curl virus, Tyl/3 2 2), =2 (Fusarium
oxysporum, 12 2 13), ErtERzlo]Antole] ~(Tobacco mosaic virus, Tm2a), AlvFAwHdH
(Pesudomonas syringae pv. Tomato, Pto), -9 %Y (Fusarium Wilt, J3), WA =" (Verticillium
dahliae, Ve), EWEAZAESH (Tomato spotted wilt virus, TSWV), vl sMdE
(Me]ojdogyne incognita, Mi)¥} A v}E W (Phytophthora infestans, Ph3) .2 A A 97] Wl tf&}o]
117HA] 42 wbA S &8kt
WAl WS A4 +31 FdAd F AdE AAELS 12, Ty-1, Tm2a, Ve, Pto % J3
2 HEUHEA S 7] JIAES WSt THE 5. 3 3 FE S484S 98 &
&85 74]%% |4 12, Ty-1, Tm2a, Ve ¥ J3o] &EshiHAd S Hol=
5 T 34AIE°] TYLCVIS X33 57FA] o]4e] Wo it EduiAdS 7FA L ek

N

o

ol

=
i
e
o
N
fu
-
1L o,
ol
B %2 |o o

AdEAESH, EvlE E'_X}O]EL H-o] 1*, HEA Q) z2H ) 2912 2 dulE 98 ol tis 53
A 7 EFo] ki 20150025, 20150060 2 201500629] 3¥EF L ErlELEAESH(TSWV,
SwhHel T = HAS 7 QA S

[e)
A3 (IR, Heterozygote)= YWERATHIL 8). ol& & & HFU
Aukste] By AlFS SAStT Al Jd3 1A 2FS AE55e] BuiEA

¥ 5. BZ7]e FlolA Ads Fdax99 WA vt 1A Zjiﬁr

BN SN 13 Ty-1 Tm2a Ve Pto TSWV J3
2013024

501 1 S H H S S H
2014022 ;

502 1 H S S H S S S H
2014022

503 5 H S S H S S H
2014009

505 3 H S H S S H
2014005

508 5 H S H H H S S H
2014005

509 3 S S H H S S S H
2014005

510 9 H S H H S H S H

511 6 H S H S S S
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BN SN 12 13 Ty-1 Tm?2a Ve Pto TSWV J3
2014005

512 . H S H H H S S H
2013020

514 3 S H S S
2013020

514 3 S H H S S
2013011

515 3 S H S S
2014015

516 1 S H H S S
2014013

517 1 S H S S S
2014013

518 5 S H H S H
2014013

518 ) S H S S S
2014013

519 3 S H H S S H
2014013

520 S H S S
4
2014013

521 5 H S H H H S S H
2014013

522 6 H S H S S S
2014013

523 5 H S H H S H S S
2014013

524 9 S S H S S S S
2014014 -

525 5 S H S H S S
2014014

526 6 S H H S S H
2014014

527 7 S H H H S S
2014016

528 7 S H S H S S
2014016

529 g S H H H S S
2014016 -

530 9 S H S H S
2014017

531 0 S H H H S H

531( 2014017 S H H H S S
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BN SN 13 Ty-1 Pto TSWV J3
0
2014015

532 0 S H H H S
2014015

533 3 S S H H S S
2014015

533 3 S S H H S S
2014015

533 3 S S H H S S
2014015

533 3 S S H H S S
2014015

533 3 S S H H S S
2014015

535 5 S S H H S S
2014015

536 6 S S H H S S
2014015

537 9 S H H S S
2014015

537 9 S H H S S
2014016

538 3 S S H H S S
2014016

539 4 S S H H S S
2015000

542 7 H S H H S H
2015002

543 4 H S H H H S
2015002 -

543 4 H S H H H
2015003

630 3 H S H S S H
2015003

631 1 H S H H S S

632 - H S H H S S

Ty = EvltEa3}d dulo] 8] ~(Tomato yellow leaf curl virus), 12 2 13 = $1 %4 (Fusarium oxysporum), Tm2a = EvrfE&zA}lo]anlo]lzj2  (Tobacco

mosaic_virus), Pto = Al A ¥4 ¥ (Pesudomonas syringae pv. Tomato), J3 = =% 2% (Fusarium Wilt), Ve = W219] 2% (Verticillium dahliae), TSWV =
A EA 52 (Tomato spotted wilt virus), Mi = JL5-v}¥ 2] 54 F(Meloidogyne incognita), Ph3 = 1 v}& 9 ¥ (Phytophthora infestans)

F 7. F2el e a9k Flel WA vl HA A

BN SN 12 I3 Ty-1 | Tm2a Ve Pto TSWV

SST10
1001 c S

wn
fany

S S S
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BN

SN

—
w

-
A

1002

SST15

1002

SST15

1003

SST16

1003

SST16

1004

SST25

1004

SST25

Ve

d
I
o

TSWV

ey
w

1005

SST26

1005

SST26

1006

SST29

1006

SST29

1007

SST30

1007

SST30

1008

SST33

1008

SST33

1009

SST34

1009

SST34

(PRRON RN RONNN Nasl RPN RID

1010

SST35

1010

SST35

1011

SST36

1011

SST36

1012

SST45

1012

SST45

1013

SST46

1013

SST46

1014

SSTe1

U)U)U)U)IU)(DU)U)(DEU)U’JIU)U)

1014

SSTel

1015

SST62

1015

SST62

1016

SSTe7

1016

SST67

O EEEEEE e »

1017

SST68

1017

SST68

1018

SST69

1018

SST69

1019

SST70

1019

SST70

1020

SST88

(2N ROPR RPN RPN RPN RPN RPN RPN RPN RE))

1020

SST88

1021

SST89

1021

SST89

1022

SST41

1022

SST41

1023

SST42

1023

SST42

sl fanll Fusll ool RORROU RN N

kiR e oeeee e nlioe

1024

SST10

wn

wn

aciiy jaofl ol jauf Jafl faui fau] fau] fau] fau] fauf jauf Jac] Jao] fau] fau] fau] fau] fau] Jac] facl Jau] fau] fau] fau] Jao] fac] fao] Jau] Jau] fau] Jac] fau] jau] fau] fau] fac] fau] fau] fac] fau] fau] fac] fau] fas

U)U)U)UJU)I(DU)U)U)U’JU)(D(DU)U)

kiR e e e nmim

kiR e oeeee e oo

wn

wn

1024

SST10

]
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BN SN 12 13 Ty-1 Tm2a Ve Pto TSWV J3
SST10
1025 1 S S H S S S S S
SST10

1025 1 S S H $ S S S $
Ty = EvtEg3} ¢ ulo] e ~(Tomato yellow leaf curl virus), 12 2 13 = $1 %4 (Fusarium oxysporum), Tm2a = EvnlEXz}lo]anlo]le]2 (Tobacco
mosaic_virus), Pto = A2 44 ¥ (Pesudomonas syringae pv. Tomato), J3 = ]33 (Fusarium Wilt), Ve ~ k2l 9] 29 (Verticillium  dahliae), TSWV =
A2 A 5 &1 (Tomato spotted wilt virus), Mi = aL- v}t g] i{,ﬁT(Melmdogyne incognita), Ph3 = A vl&Y (Phytophthora infestans)
E 8 A2l A 8 SR WA kA 1A A

BN SN Al I3 Rex {Ty-1/3: Ty-2 i Swb i Tm2a i Ve | Ph3 J3

16 | 20150033 F1 S S H

17 | 20150039 F1 H S S

18 | 20150010 F1 H H S S

19 | 20150023 F1 H S S

20 | 20150024 F1 H S H

21 | 20150025 F1 S S

22 | 20150037 F1 H H H

23 | 20150015 F1 H S S

24 | 20150007 F1 H S

26 | 20150013 F1 H

27 | 20150038 F1
28 | 20150058 F1 H
30 | 20150060 F1
31 | 20150061 F1
32 | 20150062 F1 H
33 | 20150065 F1 S
34 | 20150086 F1 S
36 | 20150089 F1 S
S
S
S

T | =

anf (oY ] fasi 0P} LOPH[¥pY fauifan] fau] [eo) {ep)
H
00}

ae] [0} f=e

37 | 20150090 F1
38 | 20150093 F1
39 | 20150094 F1
50 | 20150119 F1
51 | 20150120 F1
52 | 20150121 F1
53 | 20150122 F1
54 | 20150123 F1

L A A I A A L I L E A L [ A L A A L [ KAL)
s [0p) Fan| ol KR Y KON KLY KLY KLU KLY KoY (o=l KO KoUK€) ==l KoY oo KoY el KoY Vol K o=
mmmwwwwwwmmmmlwmwwwmmmmmww
n|n|ln|n|ln|n|ln|n|n|w|rnlE|rE|v|n|v|n|n|n|nlE| v |n|n|n

ERC2) 192 Funt kPN ROPN RPN L PN 1PN KPR k€PN k@Y hunl k0PN [ 0pY funi fan

Snnnnnnninnninnininnnmnnnnnnnmonm

Ty = EvFE st Zelufele[=(Tomato yellow leaf curl virus), 12 2 I3 = 9 %49 (Fusarium oxysporum), ITm2a = EWFEEAFol=ufe]e]2= (Tobacco
mosalc virus), Pto = w4 §H3 W (Pesudomonas Syrmgae pv. Tomato), J3 = 9% (Fusarium Wilt), Ve = %219 %=1 (Verticillium dahliae), TSWV =
o 2 A 5 &1 (Tomato spotted wilt virus), Mi = 35" E]—"—/Hf(Mel(ndogyne 1ncogmta) Ph3 = < v}E <9 (Phytophthora infestans)
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3092016 A HA 23
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20140004-5 S S 20140032-1 H S FH F 20140111-2 S S 201
20140023-1 R R 3 F 20140032-2 H S 20140111-3 S S 201
20140023-2 R R 20140032-3 H S 20140111-4 S S 201
20140024-1 S S 3 Fi 20140032-4 H S 20140112-1 H R 3 F 201
20140024-2 S S 20140032-5 H S 20140112-2 H R 201
20140025-1 S R 3 Fi 20140033-1 H S 3 R 20140112-3 H R 201
20140025-2 S R 20140033-2 H S 20140112-4 H R 201
20140025-3 S R 20140033-3 H S 20140112-5 H R 201
20140025-4 S R 201400334 H S 20140113-1 R H 3 F 201
20140025-5 S R 20140033-5 H S 20140113-2 R H 201
20140026-1 H S 3 F 20140034-1 H S FH F 20140113-3 R H 201
20140026-2 H S 20140034-2 H S 201401134 R H 201
20140026-3 H S 20140034-3 H S 20140113-5 R H 201
20140026-4 H S 20140034-4 H S 20140114-1 R S T3 F SS
20140026-5 H S 20140034-5 H S 20140114-2 R S SS
20140027-1 S S T8 R 201400351 S S T8 R 20140114-3 R S SS
20140027-2 S S 20140035-2 S S 20140114-4 R S SS
20140027-3 S S 20140035-3 S S 20140114-5 R S SS
201400274 S S 20140035-4 S S 20140115-1 H H F3 Fi SS
20140027-5 S S 20140035-5 S S 20140115-2 H H SS
20140028-1 S S F3 F 20140036-1 S S 3 F 20140115-3 H H SS
20140028-2 S S 20140036-2 S S 20140115-4 H H SS
20140028-3 S S 20140036-3 S S 20140115-5 H H SS
20140028-4 S S 20140036-4 S S 20140116-1 S S T3 R 201
20140029-1 S S 3 F 20140036-5 Sa S 20140116-2 S S 201
20140029-2 H S 20140037-1 H H 3 F 20140116-3 S S 201
20140029-3 S S 20140037-2 H H 20140116-4 S S 201
20140029-4 S S 20140037-3 H H 20140116-5 S S 201
20140029-5 S S 20140037-4 H H 20140117-1 S S 3 F
20140030-1 H S T3 i 20140037-5 H S 20140117-2 S S
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netd 2A0A WA Wor YATe EF ueld S AET & o, 9E ARA
WA SN WEHE A0R eld Ak 22 AR Al 4AY FAE B AYAAT, 15

=

Bl Aoisiel WE Uosla Gk NS S A o 4
= =3]
= =

=1 A4 9 = =]

7} el =7 st A A o JHlE xSt e VFHAVE Yo A AR R F
Sl s o glom, A W o(genetic variability)7h 71wzl WA 0134 ol B2 Wolth

JIHE do7= R so]anacearumg Z=FH Qo Wt oF 5714 race® EF¥ Ut} Race 12 Ee 7}

& OES AsolA Be dorH(a, 2, EvlE, eggplant, L5, B3 2 R 7HA
oA 2 e Xixlﬁﬂoﬂ’ﬂ W AETE Race 2% & Hpvho plantams, abaca %
Heliconin spp. 5 musaceae(#Z23}) family7} <50 438}, race 3& F2 74x}ol A W sl Ao
TA Y A=A oA BAE Race 45 AN F2 WS, race 5 TN FE2 @S
ol Me Aoyl Aoz g Jth(Meng. J Bacteriol Parasitol 2013, 4:2)

olegk Fagol gk WA Ass s fdte] 7] B Al 2 =Y FF0l st %
(Bacterial wilt) 184S @417 slakel, 20149 & AF20) EgelA Fmgo] waste] 1 AEa
A3 AW 7% Ralstonia solanacearum=. race 1, biovar 3%} 4l 3
o] AxAL 2 H4ADE 453 F 20143 1€ 20Y dA e &S HAs
oo Ao &8 H4A Ao vl A AlgelA w5l ko] oA F4s dEhdol stow Ewt
= 5 dau Wi AAde AT vFE 289 F s AoE AdHo oF A

oL
=
ok

=

oft o
2,

o -
M,

2015d0]E 5
Ae AN



=, T, B7], 9AA B = SolA FREE 257 FF(20130067, 201501739] 2% F 2 o}
o °

& Ax=Z vgA)elden, ymA 167+ 2GAES &&3te] B 7)o wHlE AAS &

g B dn =3¢ 01%3} CAn WA HAE e Juw WYl Ralstonia
solanacearum Race 12 5x10°%cfu/ml= Wkt 5 252 widde] A ste= WS 83519
th 20159 11€¢€ 11<¥9l Jf% A A O}i HqHE & 2 82 FEE 2AE

[e) e}
o WHAS FAeItHd 63 7). 2T wgt HIAHRIS 0720%,
21750% % #FA)E 51%1 o= —fg— 3TA 2 FAE)
9

#& 28 A3 270 FH FAA4Y A4

F&S ®B9on E3 TBI, TBZO/] 2% F o ol Fgo]l 7zt 117 10%= FAME o] HuH
of Zsk Aoz FAME T T TB4, TB79F TB89 3% F 2 30%°]sle] o|¥HF&S el
i TB5, TB9, TB10 @ TBI139 4%%2 30°50%9] olHF&S Bt ww) %3e] 7299

Ir e

E 5%3(TB32, TB37, TB42, TB44 2 TB45)ll A |3 %o] 50% el :
TB45e] = =9l A 25%0]ste] oy F&& HERHO] Foll WS 7HA= Aoz 24}
S ATGE 1D).

a7 A AE 8L 50 AlRA i

F 1120159 = Ak 2wl =9k Ao A BEdA At

. e o A4 ol & A& ol &
BN SN Origin FET AT a2 | gz | @iz | ez
TBI | 20130066 ok 20 11 R 0% R 11%
82| 20130067 ok 20 1 - - - -
B3| 20130072 ot 20 9 S 80%% S 809
TB4 | 20130073 ot 20 15 R 10% M 30%
™85 | 20130074 o 20 6 M 33% M 50%
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. = o A g} Ad ol & A5 ol &
BN SN Origin FEF | AT G20 | agzah | @azap | eazap
TB6 | 20130103 ] =% 20 11 S 90% S 100%
TB7 | 20130112 u] =t 20 9 M 22% M 22%
TB8 | 20130117 S 20 8 M 29% M 29%
TB9 | 20130118 = 20 8 M 38% M 38%
TB10 | 20130119 == 20 10 M 30% M 50%
TB11 | 20130120 == 20 10 S 100% S 100%
TB12 | 20130121 Far 20 10 M 40% S 70%
TB13 | 20130134 == 20 9 R 10% M 30%
TB14 | 20130240 Skt 20 11 S 80% S 80%
TB15 | 20130241 i 20 12 S 90% S 90%
TB16 | 20130242 gt 20 13 S 90% S 100%
TB17 | 20140017 o] wt 20 3 M 38% S 83%
TBI8 | 20140018 off 20 8 M 50% S 75%
TB19 | 20140020 off 20 6 M 50% S 67%
TB20 | 20140021 o 20 10 R 10% R 10%
TB21 | 20140022 o 20 11 S 56% S 56%
TB22 | 20150173 E] 7] 20 4 S 100% S 100%
TB23 | 20150185 RN 20 1 - - - -
TB24 | 20150207 A 20 11 S 80% S 80%
TB25 | 20150209 A 20 9 S 90% S 90%
TB27 | 15E10002 | 1003-2 X 1002-2 20 13 S 100% S 100%
TB29 | 15E10004 | 1005-2 X 1004-2 6 0
TB30 | 15E10005 | 1006-1 X 1007-1 20 9 S 90% S 90%
TB32 | 15E10007 | 1008-1 X 1009-1 18 9 M 229 M 22%
TB34 | 15E10009 | 1010-1 X 1011-1 20 9 S 70% S 80%
TB35 | 15E10010 | 1011-2 X 1010-2 17 10 S 60% S 60%
TB36 | 15E10011 | 1012-1 X 1013-1 20 15 S 70% S 80%
TB37 | 15E10012 | 1013-2 X 1012-2 20 9 M 40% M 40%
TB38 | 15E10013 | 1014-1 X 1015-1 20 15 M 50% S 60%
TB39 | 15E10015 | 1016-1 X 1017-1 20 10 S 78% S 100%
TB40 | 15E10016 | 1017-2 X 1016-2 10 3 S 67% S 67%
TB41 | 15E10017 | 1018-1 X 1019-1 20 4 M 40% S 100%
TB42 | 15E10018 | 1019-2 X 1018-2 20 8 M 50% M 50%
TB44 | 15E10020 | 1021-2 X 1020-2 20 14 M 30% M 40%
TB45 | 15E10021 | 1022-1 X 1023-1 13 4 M 25% M 25%
TB46 | 15E10022 | 1023-2 X 1022-2 20 17 S 60% S 60%
TB47 15E10024 | 1025-2 X 1024-2 20 15 S 100% S 100%
20161 = F 5271 47670 A diste] 24 5769 LA 7o SEHAYE o] &t HaH
WHAS AAsA o5 F 645 (BN826, BN830, BN847, BN848, BN851, BN865)-& o] H &
o] 30% olUlZ FAtEo] Hauwo tidt Yol 3 oz dAdr o] 23 Ao &8

SFATHE 12).

F 12 20161 AlEel v WA HA

S TR %
No 1 BN TT 039 269 | ol9&(%) | 03€ 28 | o|H&(%) | 03€ 309 | o4& (%)
1 802 6 0 0.0 1 167 6 100.0

7 803 6 2 333 2 333 5 833

3 804 7 7 100.0 7 100.0 5 714

1 805 8 0 00 1 125 3 375

5 806 10 2 20.0 7 20.0 5 50.0

6 807 9 6 6.7 9 100.0 9 100.0

7 808 4 3 5.0 A 100.0 4 100.0
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8 309 7 3 42.9 4 57.1 7 100.0
9 810 10 9 90.0 10 100.0 10 100.0
10 811 7 1 14.3 7 100.0 7 100.0
11 812 10 1 10.0 9 90.0 10 100.0
12 815 9 2 22.2 3 38.9 9 100.0
13 817 7 7 100.0 7 100.0 7 100.0
14 823 6 1 16.7 4 66.7 4 66.7
15 824 10 4 40.0 4 40.0 4 40.0
16 825 10 1 10.0 4 40.0 4 40.0
17 826 9 0 0.0 0 0.0 1 11.1
18 827 9 5 55.6 7 778 7 778
19 828 6 4 66.7 5 83.3 5 83.3
20 829 10 7 70.0 7 70.0 8 80.0
21 830 12 2 16.7 2 16.7 3 25.0
22 331 10 3 80.0 9 90.0 9 90.0
23 833 8 8 100.0 3 100.0 8 100.0
24 834 3 8 100.0 3 100.0 8 100.0
25 836 12 12 100.0 12 100.0 12 100.0
26 838 10 9 90.0 10 100.0 10 100.0
27 839 11 10 90.9 10 90.9 11 100.0
28 340 10 9 90.0 10 100.0 10 100.0
29 341 7 6 85.7 7 100.0 7 100.0
30 843 12 9 75.0 10 83.3 11 91.7
31 344 3 1 33.3 1 33.3 2 66.7
32 345 9 3 33.3 3 33.3 3 33.3
33 846 10 4 40.0 6 60.0 6 60.0
34 847 11 1 9.1 3 27.3 3 27.3
35 348 11 2 18.2 2 18.2 2 18.2
36 850 11 4 36.4 6 54.5 6 54.5
37 851 12 3 25.0 3 25.0 3 25.0
38 852 12 9 75.0 12 100.0 12 100.0
39 853 12 10 83.3 12 100.0 12 100.0
40 854 5 4 80.0 8 160.0 5 100.0
41 855 12 3 66.7 4 33.3 3 66.7
42 356 3 4 50.0 5 62.5 4 50.0
43 857 11 4 36.4 9 81.8 5 45.5
44 858 12 2 16.7 4 33.3 4 33.3
45 859 9 3 33.3 9 100.0 9 100.0
46 860 11 7 63.6 10 90.9 10 90.9
47 361 11 6 54.5 10 90.9 10 90.9
48 362 10 7 70.0 9 90.0 10 100.0
49 864 12 2 16.7 9 75.0 9 75.0
50 865 11 2 18.2 3 27.3 3 27.3
51 366 9 5 55.6 3 38.9 3 88.9
52 217 4 1 25.0 1 25.0 1 25.0

- 143 -




il s , AR & a8 el S o= = e %
ol kel A Al AA] o] AW ¥ F Hero 1102 thH] FFol vl #Fo] 10gH
A #ZHA7E HA e, Fol Agu A e ME sk 1007110ge] Oval®d o2 A= o,
o] e 5AS 7HAAL vk B3 Hero 1209 4§ SA Aol Ast, 2ol 35

I e 120g AEE A|Fo A AE s Ao ot ) ols FF9 49, TYLCVH
Wgow ALY AWSoT AP olslol 2 24 el AT weol ofa
Sesial30 &3 #& %—7&"0] Aol FF SAC Bte ARG AAGE sl AlFdAE 2 g Al

=1 /él}‘] O]’Mﬂ'(ﬂ-

2014»3%1]% 6116% ?%LM 54 AA4E AAls

fo 1 3 N

¥ ™ M

, SET- 6(Hera130) SET-19(Medinal60)5 3} 7ol TTG]‘ 38 E 1\}\‘:}.

2014»3 7hEol A =F(E 14) F 20 2F(T-Cl4T-C35)S EH*JEE 201513 2€
dFete] 64704 At Flel gk A=Aet 2ol 54 3 WEAds HAAsAAGGE 15
2 16). AA 210 =2 F T-C23(A <), T-C30(th<) 2 T-C34(3HHhE ﬁeﬁ}ﬁiit‘%, Z}+7}
o 2% A9 ASAH A, v7F Gl A & AAE7] fAdte] #ujlnE A sk
T-C23& Aoz AuE A ou:] EalAAe] o] AN HAYA EZ9F o7 HF
S o 150ge =z thujFQl thZzyzol vjs) %7]|7F wea 3a7)7h stdste] A | o]
W TR ANEsH12), EvtESsEyute] Y A (Ty-1), EvtEEA}Fo]Anto] ¢ 2 (Tm2a),
Verticillium 2 F91Z2% (3o di&] EFlHAdS 71 Z3tolth. di<H(T-C30)2 T3 %
o] A WY YHFow PiF BEFL oF 380g AXo|T W& 9 Lo Ba Ar}
el Y@l Hla] & FFolth AESH02), EvtESs bt Mi
(Ty-1), EvtERAo]Antole] 2 (Tm2a) 2 <HAZH ) WS 7F FFolvh. &t
(T-C34)& 73 AFFo= A \A4go AAS 7 FFolth tiu$Ql =9 23
AZ17F frAbske AsF7lol e A7 st A o7 fAE o] 7] Azt THs e FEolth Al
== 12), EviEgstwgntolefA(Ty-1), EvtELAo|AHlol# 2 (Tm2a), Alwt/dw3H

(Pto) 3 59123 HEAS 713 FFolvt
2015 %= B27)o 3 16233 Oval Hl 2123 & F 362¢S AAdste] olF 222
] F1¢ ‘—E—H% 7He Aol HAser 1 ﬁﬂr BN 126, BN133, BN1357137, BN141 %
Fol Fue] T FHE E4S nglor] B FolAo}l e g
Aot &3t Amsl e B4 y_o% o] M& mehstofor I Ao B
Kom, 20161 L7l 23 E”% ARSI (R 17 2 18). 7k A7|d 23S 24, un)
& sty olE F F2A3I) Oval B 1 Zﬂﬂ vy ge 25N AQ 229
E3 23 2 A8 1223 5 F 02Tl diske] 2016We] S54& AL
NISIE 1 SHE AR 1E00025 8 TEHS weoAdA Hae SHe FARROY
A 3

AR Ad FL& A4HS BolA Xsko] =HEduh Alvt =% 137 &

031

NIO ru

o rlo

r
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FD34¢} 409 + 22 4= % FzFo] -Fste 2017l 27‘4 7”*?% WHAd JAA-4E AA
Holdh 44 v A9 A Ao AeanA @k #a 4FY] 23] Ao
A4 A% 9 BE7L S5 54 BolAw }E e _Mol Ao Aow Auy
U}(L 18, 19 ¥ 19 8)
3 13. 20133 AkE x3te] 54
b k = A 7)==
SN g #H74 %‘ ] 3} 5 .
(cm) (cm) (Brix) (g)
SET 1 5.1 4.0 59 79.2 A9 FX B o] g, Alute] Ay, Fo] WaHero 80
SET 13 62 4.8 5.1 114.0 ZA F, Z3Ho] 48, Lo 73 Heroll0
SET 18 56 4.2 5.8 121.7 SR Ao ey, F9E 54 A% T2, Herol20
SET 24 6.1 49 5.2 106.0 ZAo] i &, dFAdo] 74E Herol00
SET 30 64 4.8 46 130.0 ZA e =2 AAo] e, me o3t Ay} ks Sesial3l0
SET 35 50 4.2 5.8 85.0 2A7F 4, ZaEy Fde] 4 HAE 7 Hero90
SET 36 6.8 45 5.0 139.2 ZAM7F ks, a2e] FHF o]F i Hl o] =5
Extra 390 6.1 5.0 5.0 92.8 A sk, Ao 7y v
Perfect 111 6.4 5.0 47 1015 ZA7F 7y, ATt sk AAe ugE £
¥ 14. 20143 Adrd x23he] EA4
3 b = A 3} =
SN 743 ] ‘%}‘ T .
(cm) (cm)  (Brix) (g) -
SET-6 55 5.8 3.2 1475 A . = )]
SET-14 7.0 8.1 3.3 2145 Qi A4 LA, A 95
SET-19 6.3 75 3.2 160.0 A3 g WAy, ZA 95
SET-22 6.6 8.7 3.1 260.0 g3 9 Zipper A5 WA
SET-31 6.2 8.2 2.6 262.5 AL Fok
SET-49 5.6 8.7 2.9 211.0 AL FoF
SET-50 54 6.5 39 138.0 AT
SET-55 6.7 87 3.2 258.0 A=, Ae S A% #Fy ¢
SET-58 5.2 6.3 34 88.5 27 4% =49, F948E ¢
SET-59 5.0 5.6 5.3 84.5 z7] ZHHol] Fon FTFo] BS, A5t A}
SET-61 37 4.0 56 27.0 A £H
Extra 390 6.2 5.4 55 109.0 =
3% 15, 20159 & Alujel A Fl1 2k S AAst x23te 4 54 AA 43
N R o B . BRI s g=
BN VAR. 7 A4 : Ax A%
(mm) (mm) (-'n_lm) (mm) T (brix) a N) (g)
T-Cl11 2jo k= 50.89 70.61 7.42 47.80 6.7 5.0 17.73 17.25 154.8
T-C12 LCHZEL|A 54.04 76.69 9.96 32.46 3.3 46 13.35 20.40 166.6
T-C13 TYYEZH 53.98 76.83 7.19 40.91 5.3 5.1 14.48 14.25 205.4
T-C14 ATO15-576 49.67 66.32 9.39 35.20 40 6.5 25.45 41.40 129.1
T-C15 ATO15-285 54.70 83.24 6.92 39.96 5.0 41 27.65 40.40 2179
T-Cl16 ATO15-271 53.28 67.61 7.44 31.46 40 42 20.28 32.20 144.4
T-C17 ATO15-239 54.97 81.75 9.60 31.08 3.0 5.2 21.08 33.15 176.3
T-C18 ATO15-1361 50.42 66.17 9.54 37.70 3.0 44 28.43 32.60 135.1
T-C19 ATO15-1351 52.40 69.84 8.07 36.73 3.0 48 30.68 4465 150.0
T-C20 ATO15-1277 49.50 65.40 7.75 27.04 3.0 6.0 24.35 40.60 127.6
T-C21 ATO15-1274 51.85 76.21 776 35.24 40 5.3 30.73 38.30 165.2
T-C22 ATO15-1252 55.13 68.55 9.03 37.70 3.0 5.4 22.03 36.00 1439
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T-C23 ATO15-1162 52.55 69.81 8.72 32.32 3.0 41 18.15 37.35 154.3

T-C24 ATO1502-8 51.16 72.06 6.90 32.65 37 47 2755 43.00 1485
T-C25 ATO1502-7 55.12 76.63 10.44 42,06 40 46 19.25 35.15 185.4
T-C26 ATO1502-6 55.73 80.78 856 43.11 53 49 2218 27.60 186.6
T-C27 AT0O1502-5 49.02 6153 957 31.86 37 42 24.40 3555 129.3
T-C28 AT0O1502-4 55.12 76.63 10.00 40.42 3.0 46 1925 35.15 1854
T-C29 AT0O1502-3 58.99 77.36 761 38.10 43 5.0 17.53 22.45 206.6
T-C30 ATO1502-2 66.53 101.30 9.49 42.89 5.0 5.0 2758 4575 3768
T-C31 ATO1502-1 56.85 72.70 8.24 33.26 3.3 5.0 22.30 43.75 13838
T-C32 ATO1312-7 35.01 31.60 472 10.50 2.0 6.7 21.28 - 20.7
T-C33 ATO1312-5 42,08 32.97 479 10.31 23 75 24.60 - 292
T-C34 ATO1311-1 56.09 81.00 10.52 38.15 2.3 40 23.30 32.80 2113
T-C35 ATO1111-04 335 36.05 5.70 10.62 2.0 5.0 19.30 - 29.7

F 16, 20151 45 Awjell A F1 2b3ds AAIg x5ko] uiwA #2A 243

BN VAR. 12 13 Ty-1 Tm2a Ve Pto TSWV | J3
T-Cll | 2HOE H S S H - S S i
T-C12 | CHZELA S H H - S S H
T-C13 | TYYEZ S H H - H S H
T-C14 | ATO15-576 S S H - S S H
T-C15 | ATO15-285 S H H - S H H
T-C16 | ATO15-271 S H H - S H H
T-C17 | ATO15-239 S H H - S S H
T-C18 | ATO15-1361 S S H - S S H
T-C19 | ATO15-1351 S H H - S S H
T-C20 | ATO15-1277 H - S s
T-C21 | ATO15-1274 S S S - S S H
T-C22 | ATO15-1252 S S H - S S H
T-C23 | ATO15-1162 S H i 44 BE S H
T-C24 | ATO1502-8 S H H - S S H
T-C25 | ATO1502-7 S S H - S S H
T-C26 | ATO1502-6 S H H - S s
T-C27 | ATO1502-5 S H H - S S H
T-C28 | ATO1502-4 S S H - S S H
T-C29 | ATO1502-3 S S S - S S S
T-C30 | ATO1502-2 S H H - S s TN
T-C31 | ATO1502-1 S H H - S S H
T-C32 | ATO1312-7 S H H - H S H
T-C33 | ATO1312-5 S S H - S S H
T-C34 | ATO1311-1 S H H - S S H
T-C35 | ATOI111-04 S H H - H s T

¥ 17. 2015\ 7FE Aol Al 2FA S A AISE 23] A 54
28 + 7 o~ AEE T SAAE BEF
BN VAR. 22 om @m P am) o N 51
125 151000 D 541 536 10 138 73 133 825
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1

126 15E10002 SD 53.8 63.1 0.85 6.85 6.0 0.99 114.0
15E1000

127 3 SD 57.5 48.1 1.20 5.93 54 1.35 73.0
15E1000

128 4 D 584 62.5 0.93 8.65 43 0.54 120.0
15E1000

129 c D 70.2 57.1 1.23 7.87 4.0 1.66 107.0
15E1000

130 6 D 61.8 49.8 1.24 7.17 3.5 1.09 82.0
15E1000

131 . D 747 472 1.58 7.68 45 1.09 84.0
15E1000

132 g SD 61.5 48.5 1.27 6.01 5.0 1.90 72.0

133 15E10009 SD 52.7 61.9 0.85 8.15 5.0 0.48 109.0
15E1001

134 0 SD 446 58.0 0.77 7.85 5.2 0.97 88.0

135 15E10011 SD 65.2 44.8 1.45 7.07 54 2.05 85.0

136 15E10012 D 72.3 48.4 1.49 7.29 55 1.52 87.0

137 15E10013 SD 56.4 71.1 0.79 8.60 77 2.78 150.0
15E1001

138 4 SD 64.6 435 1.48 7.39 5.0 0.98 67.0
15E1001

139 . D 66.8 50.2 1.33 8.00 54 0.74 85.0
15E1001

140 6 D 724 475 1.52 5.68 5.7 1.03 76.0

141 15E10017 D 84.9 454 1.87 8.13 46 1.55 84.0
15E1001

142 g D 68.9 52.9 1.30 753 6.5 0.76 86.0
15E1001

143 9 D 727 51.1 1.42 7.91 6.0 0.47 92.0
15E1002

144 0 D 514 52.6 0.98 4.45 6.1 1.74 86.0
15E1002

145 1 SD 60.5 65.1 0.93 5.86 6.8 1.61 141.0

146 15E10022 SD 482 54.0 0.89 498 6.2 1.55 81.0

I 18 2016W AHE AAF 3 4% 2] A4 54

= 5 7 27 ] e S A %

BN VAR. 3 mm)  mm PRAT ) oA (N ()

FD25 15E10002 SD 55.0 62.0 0.89 6.52 5.8 1.11 112.0

FD26  15E10009 SD 50.0 61.0 0.82 8.02 49 0.56 110.0

FD27  15E10011 SD 63.2 457 1.38 6.98 5.3 2.04 86.0

FD28 15E10012 D 78.3 543 1.44 7.11 5.5 1.48 85.0

FD29  15E10013 SD 57.6 72.2 0.80 8.25 75 2.72 148.0

FD30 15E10017 D 85.1 459 1.85 8.01 4.7 152 83.0

FD31 15E10022 SD 492 55.1 0.89 4.89 6.0 1.50 82.0
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FD32 15E10026 D 69.67 54.28 1.28 7.17 45 0.76 116.7
FD33 15E10027 D 72.17 60.75 1.19 7.86 5.3 1.23 150.0
FD34 15E10028 D 73.60 53.42 1.38 10.82 4.2 1.54 86.7
FD35 15E10029 D 82.10 53.72 153 775 5.0 1.05 123.3
FD36  15E10030 SD 61.18 75.87 0.81 6.23 5.1 1.20 220.0
FD37  15E10031 SD 4857 57.40 0.85 7.44 43 0.79 63.3
FD38  15E10034 D 56.54 81.26 0.70 7.25 33 0.98 225.0
FD39  15E10036 D 76.42 54.68 1.40 9.00 4.1 1.06 110.0
FD40  15E10037 D 65.61 54.81 1.20 1035 3.7 2.46 100.0
FD41 15E10039 D 71.56 54.25 1.32 8.67 5.3 1.00 1325
FD42  15E10052 D 62.26 29.31 2.12 422 4.1 0.76 33.3
FD43  15E10044 SD 4454 70.86 0.63 6.80 5.9 1.89 130.0
FD44  15E10053 D 72.07 48.03 1.50 7.61 39 1.24 93.3
# 19, 20161 A S AAS Fok ALY 299 A 54
1% B3EH g~ BE HHAE T

BN VAR. mm) mm T i v @ 8

34

c 15G10001 415 487 0.85 77 067 600 12

34

6 15G10006 419 482 0.87 59 132 570 Tm?2a, J3

34

. 15G10007 684 45.7 1.50 6.2 247 765 Tm?2a, Ve, J3

34

8 15G10008 60.1 ©59.6 1.01 6.3 10.02 1026 12, Tm2a, Ve, J3

34

9 15G10009 523 66.7 0.78 7 1.20 107.8 12, Swbh, Ve

35 12, Tyl/3, Tm2a, Ve, Pto,
0 15G10010 603 416 1.45 7.65 292 41.7 1

35

1 15G10011 544 699 0.78 - 1.13 1189 12, Tyl/3, Tm2a, Ve, J3
35 15G10022-pi

5 ‘ 424 472 0.90 6.5 306 590 12, Ve

n
35 15G10024-pi
3 ‘ 557 764 0.73 6.3 231 150.0 12, Tm2a, J3
n

35 15G10029-re

4 q 498 66.6 0.75 - 1.78 938 12, Tyl/3, Tm2a, Ve, J3
35 15G10030-re 12, Tyl/3, Sw5, Tm2a, Ve,

61.7 60.5 1.02 5.2 333 91.7

5 d J3

35 15G10031-re

6 q 513 631 0.81 - 1.63 89.9 Tm2a, Ve, J3

35 15G10032-re

5 q 493 712 0.69 5.2 240 1333 12, Sw5, Tm2a, J3

35 15G10033-re

8 q 445 559 0.80 5.2 305 84.0 J3

35 15G10041-P 46.3 490 0.95 5.1 068 680 12, Tm2a, Ve, J3
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9 ur
36 15G10043-P

55.1
0 ur
36 15G10044-P

447
1 ur
36 15G10045-P

434
2 ur
36 15G10046-P

531
3 ur
36 15G10049-P

53.9
4 ur

48.4

575

451

49.5

72.8

1.14

0.78

0.96

1.07

0.74

6.2 271

58 172

75 229

5,55 191

475 116

66.3

68.2

50.0

42.9

138.7

[2, Tm2a, Ve, J3
12, Tyl/3, Tm2a, J3
12, Tm2a, J3

12, Tm2a, J3

Tm2a, J3

BN 349 (15G10009) A8 Q2

BN 357 (15G10032) AAH Q2

a2 8. 20169 AFHS AlA]

j e

BN 364 (15G10049-Pur) SA8 2F
st 23] Au) AA W 7A@

= =2
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of. AAZ X A A3 Al
1) AAl =

2015l = ol A4 B A= Addd HAAEE 24T FHobA oS M EE o2 =
ZHHEY, = 28 ®a), vknt vs) T 3 gtely B As HAE 1%
oS ZAst et A AMYS AAGRATHIE 9). 2l k=] AA Wl EA
Hero80, Hero90, Hero95, Herol00, Herol20, Orion, Fantasy, Victor, Romasia, HerallO,
Heral20 ¥ Hulk & Aol 1371 #F5S Ao, gv|Foz= dAA 87 FF<
Abhinav(2 A Eh), NS501(Namdhari seed) 2 Lakshmi(Nunhems) ¥#%< o] €3t tHEE 20).

1709, 20159 old A HAIE R owpolo] W Hi

3E 0200 20159 Q1= AAE FF 55 % F48 54

BN | $%% | 23 | 13 | 2894 |23 | 2% [94s| 3E | a4 Ex
1 Hero 80 | Definite 0.73 10 50 50 3 4.2 Red oval
2 Hero 90 | Definite 1.35 10 55 60 4 4 Red oval
3 Hero 95 | Definite 1.1 10 50 55 3 4.2 Red oval
4 Hero 100 | Definite 1.19 10 50 55 3 4.2 Red oval
5 Hero 110 | Definite 1.03 10 65 50 3 4.6 Red oval
6 Hero 120 | Definite | 1.18 10 65 55 3 4 Red oval
7 Orion Definite 1.61 10 60 50 3 4.2 Red oval
8 Fantasy | Definite 1.39 10 50 50 2 5 Red oval
9 Victor Definite 1.9 10 55 40 2 44 Red oval
10 Romasia | Definite 2 10 75 60 3 5 Red oval
11 Hera 110 | Definite | 1.47 10 55 75 6 4.2 Red Round
12 Hera 120 | Definite 1.5 10 40 65 4 4 Red Round
13 Hulk Definite | 1.37 10 45 75 6 4 Red Round
14 Abhinav | Definite 1.41 10 50 50 4 5 Red oval
15 NS-501 | Definite | 1.42 10 50 65 4 4 Red oval
16 Lakshmi | Definite 1.07 10 30 65 8 4 Red Round

201680] ol A7 B QAEe] AridA AANTE 24AAT oA
AL FF I, B9 MAL, ol S delF SAL e H |
Eyt VAL 59 uolojgo] MEetgom, o|Sute] AGH g ARH T Wl Fo diste]
w=e)ahaa 20169 119 A-elA AAH APSAS dulste] ANTEE 2400, 119 29
SE ale] wlolojEe] Wio] ojojA Wxe] $3 EF Fol @ ARE FHAATHIT 10
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2 11).

9 10. 20161 6 oM A AL Hpolo] Wt HsF

T2 11, 20164 119 79 APSA %3] & 4}23t ujojojSo]

2) A9 A8 A1E

12 dxe] El=re] Nakhon pathom A 9elA] A3 Ql herall0¥ hearl20 &, oval F(5%)9
herol110, herol10 % herol20 & AA 53%FS Dynamic TEAS E3to] Al Aw) skich 2 A3 )

p=SieN

3} A17]%= herall0 2 heroll0 #F%°] A4 § 209 Zol%al heral20, herol00 2 herol20 #%&-2 oF 24
doldrt. 424 & AFoeR HHE FEg A7 MY 49U Ae]2 heroll0o] 7HE whgkom
heral20, herol00 % herol20 &%°] 49 o|dth &3 o] Ao wiH HMo|lom <3} 3pAo] I
I FAI= herall0 2 120 32 oF 100g°] 3L herol002 ¢F 92g, heroll02 80g ¥ herol202 °F 93g
AEOIJTGE 21 ¥ 1§ 12). 20149 99 22U F-E 269704 WlEW ] 438t FHxY 5 2 A9
A4 ANEe Slsto] BEs AAESITh T2 A FHIALE WBHEste] @A leading #F 3
N F5E FHEF L 20149 9¢ 239 HIEY TAF A YA Herall0, Herol20, Herol00, Heroll0,
Herol20¥} @4 9] leading #% 1I71E F4ste] WH]E oz AREsto] Hustled 4 5 55 tHlE
of Bla) g AAS BATHH 13).

of
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¥ 21. 20131 Ej=r Nakhon pathom A oA Aujst E52] 34 54
Days of . . . .
No. Varieties Fl(()DVVAe’li_\il)'lg Fg;?v(eigt}:’ii gOf Color Fruit shape Frult(;v)elght Thl(%{rrrllesss
HerallO 20 46 Red Flat round 101.80 7.38
Heral20 24 49 Red Flat round 101.50 8.08
10 Hero100 24 49 Red Oval 91.50 8.05
11 Herol10 20 44 Red Oval 80.00 7.36
7.41
12 Herol120 24 49 Red Oval 93.20

% 12. 20139 E=F Nakhon pathom A HolA Afulgt FF] AEA 2 34

28 13, 20149 Wl EY EX9 oA AE Fo EnlE EXo| mk
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2015 AAIgE se] dA AH9H A AP HEY, ZHROo2 AlF), Eld, v, o
E, ojgtgol g woly Fo wUtelA Wyt on, Saddx gt FE5S A Awie7]
Ash Ald AE TAES A AdAA AgsAT. HIES(SADANA Herol20, Heral20,
Lovely256 % Medinal90¢] H Eo—o‘ AR FF 2 gy 3}04 Alds A3}, Herol20> AJAF=F
o] dX FFT At FFAo]l FFsittE HIFE Wka Lovely256 HE2 580 H
oyubar Gyt WA ol AR At 2 et 7)4\9— Ao E 22). ZHRUo} &
A7lE AN = Zdo] olo] 2 F HAR AFANES DA +=0 Heral80, Herall0,
Heral20, Herol00, Heroll0 % Asia Rio9] oA #F2] @A AulE<20 Neang Pich®} Neng
Tanmz} WAt 1 23} Heral20 ¥ Heroll0 #&9 A9 F83Fo] z+7z} 3461t/ha,
2823t/ha® oiv] FFE°l Alel 53 4HS B Asia Rio®l d¢ole #Hdee 7H

=to} wFo] thAh e EAS HAUHE 23). 83 AAbel A w2, Heral20, Heral30,
Hero90, Herol100, Hero110 % Herol202] 771 %5 A 94 #F< Diamante max &3
v ask7] 9l Aol Al A3} Heral30 % Herol002> ZA|7F $-4=8Fa TYLCVel WHA
A Aok H7FE stal low ok o] tha ofgk A3 E Blve oS Eu
o R ol 23 Aol oA Hueol g fEAdel ds Astd FFs A Al
Hegsleor st Ao IFAdHvHIH 14). v= PARlA AT-100, Hero90, Herol00,
Hero110, Herol20, Lovely199, Lovely256, Sesial00 % Sesial309] 97} &35S Alg A0 3 2
7, AT-1007 Lovely256¢] -8 A5 HoFQ=d 5A AT-1009] B-fde Aol 4
H7F dASIA R W Aol $stal vt Holu S AR A E 073} JTHGE 24 5—1
% 15). o]HES] HAMA = F 33]d ZAA AFgS AAstdom, dx A#HAe oA
AT-100, Medinal60 2 Medinal80 #&o] 7]& Awj FFol vls] FgFe] Bom o|JE &
2 Aol A Aom dusta Jrh(E 25, 26 E 27). ojg ol BIAFAIE Tale] T
219l Jesiol A Medinal60, Medinal80 ¥ Medinal909] 3% %S Al A w3 23, Medinal90
& ZA7F Zrstar 3 FEEFo] et Ay A7 ddste] AEAdel Hod S-S

A—O—Uﬂ Aot B Wi FA3} gho] sttt {rhE Wol S AluE
ojth(19 15). Holx g7} F3t=rolA 729 Komatipoort®t East london®] F A< ojA
2015%3 443 299 Zh7; A st dA EFE< Star9063JJr Asia RioE Awl Algstth i)
FZo vlal Asia Rio® %7] & $Fstd oyt Fut7]o] tia s fHastes d
= HolXl st o vekgt 715 oA FIF AldE At e sidvi(2E 17). Al
o} CAolAl Medinal60, Medinal80 2 Medinal90e] 3-8 Fd 3% %S Kfarbo-Hama
Provinceoll A 20151 49 159 A2 ste] A|FS AAS AFo|xe= 2 ALY 3% F©| leaf
coverage’t HhAa g SAS ®Welow 3 AV7F AANA g gste FFOl vE] g FHe
Ao w ZAE AT SHAIRE 5 Z7] AERES AAste] Aozl AR AL B e F
T B E2H 55 &8st uE Al A7l B Aol MY Al AulE FIHH R AAT 4
Aolth(% 28 2 19 18).

|
g4

_E

N
-~

ok o

HU

e @ nlo

1o

_4

¥ 22. WlEY SAF Alw Ay}
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The

The . Number of L color of
Fruit . Fruit yield .
Name volume of fruit on Fruitshape the
fruit (a) shape ¢ (tons per ha) -
g rees fruit
flesh
Ripe red fruit, thick flesh of
Hero 120 102 Oval 30 49 the fruit, good results have Red
to transport
Ripefruitirregular,thinfleshofthefruit,goodr Red
Heral20 86 Round 25 43 esultshavetotransport,easytocracktherain,
whenripenotgreenbracts -
Pink ripe fruit, thick flesh
of the fruit, good results Yellowis
Lovely256 130 Round 22 52 have to transport, not h
cracked the rain, when ripe
green bracts
Medinal i it thi '
120 Oval 97 47 Rlperedfrult,thlckfleshofthefrmt,gqodresult Red
90 shavetotransport,easytocracktherain
Riperedfruit,thickfleshofthefruit,goodtrans
EH H] = 116 Round 32 50 portbearfruit,notcrackedtherain,whenripegr Red

eenbracts.

3 23 ZEUYer Fd7IsAY Ala AI2AF Al

Marketable Yield Unmarketable Yield
No. Genotype
(t/ha) (t/ha)
1 Hera 80 15.30 1.40
2 Hero 100 24.71 2.81
3 Hero 110 28.23 1.18
4 Hera 110 26.04 2.23
5 Hera 120 34.61 2.15
6 Asia Rio 11.81 1.04
S NeangPich 15.72 0.48
S NengTanm 17.82 2.24
5%LSD 8.48#* ns
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Hera 120 Hera 130

Hero 90 Hero 120

a9 14, B AAbel A A Evte SEe] a8 A EA Ea

F 24 V= PARS] Alul A3}

BEE) EEE A3}
Det. FM(BW,TY) OK vigor. Good potential, Somewhat ribbed shoulders. Green S
AT-100 02.01.15 houlders. Some cracking in rain, SomeWhat average, Need to assess on larger scalg
against Heatmaster and Caraibe. Fruit Weight: 170g. Firmness: 4
Hero 100 09.01.14 Small fruits, Susc to virus
[Firmness: 4, Weight: 131 g
Hero 110 02.01.15 Notes: Det FM Good vigor and production Square/round Size-shape combination not]
suitable for Caribbean markets
[Firmness: 4.5, Weight: 77 g
Hero 120 020115 Notes: Good vigor and fruit setting, Fairly small fruits
Hero 90 Honduras
[Firmness: 4.5
Lovely 139 020115 Notes: FM, Round firm fruits
Lovely 256 01.01.14 Good results, semi determinate
L. [Fimness: 3.5, Weght: 69 g
Sesia 100 020115 Notes: DetSaladette. Green Shoulder. Very productive, Cluster, Not firm enough
[Firmness: 3,8
Sesia 130 02.01.15 Notes: Semi-Determinate, Square fruit, Very productive, Fruit shape dose not fit market,
(TY in 4% of plants

- 155 -



AT-100 Hero 110 Hero 120
a9 15 F PACIA AE EvLE EES 32 D HBA me
& 25. ol E HAFOIA Al 12 Ajwf 23
Ent. Pedigree Company Frultgxaght MT/Acer Rema
18 AT-100 Asia seed 112.0 35.2 koK Ind.
16 Medina-180 Asia seed 92.3 33.1 ok
______ 19 [ vsn T Ak seed [T 0 e T e
14 Hero-120 Asia seed 68.4 32.8
13 Hero-110 Asia seed 82.4 29.3
15 Medina-160 Asia seed 105.3 28.6 H
11 Hero-80 Asia seed 64.8 26.7
12 Hero-100 Asia seed 61.9 23.8
______ 17 ] Medina 100 T Ak seed | O T T
9 Nirouz Local 105.3 32.1
8 Super Set Local 125.1 31.1
3 26. o|JE HAFA AlEgH 2% Aju) A2}
Ent Pedigree Company letgr\;]elght MT/ Acer Remark.
10 Hero-120 Asia seed 56.0 48.2
13 Medina-190 Asia seed 117.0 447 Hok
14 VS-211 Asia seed 77.0 439
9 Hero-110 Asia seed 75.0 41.6
AL ] Medina 160 | i seed [T 080 ] aog L e L
12 Medina-180 Asia seed 96.0 40.8 Hkok
15 Super Strain B Local 102.0 37.8
16 10010 Local 104.0 36.3
17 10083 Local 99.0 34.9
3 27. o] E HAFA AlF g 3% Ajw A3}
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Ent. Pedegree Company Frui‘;n\zeight MT/ Acer Remar
1 AT-100 Asia seed 102.2 45.5
B Medina 190 |  Asia seed | | we |
B Medina-160 |  Asia seed | &8 | 2o |
BV Medina- 180 |  Asia seed | %o | %7 |
s | Allissa | Local | %4 | a1 |
e 6 ............. Super . Set .................. Local ........................ 8 1 2 ........................ 40 3 ...............................

19 16, ol glol BALOIA A EvlE FFo] B AEA B

a9 19, otz gt 38k

LEER

=
=
T

Z] A

[e]

AuAge] AR 9 BEvlE FFo] A B

>

3 28. AlElof CAMel Al Ain) At

A7
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Medinal60 Medinal80 Medinal90

9 17, Aol CARel A AulE AL FFES A=A B

AN

Ol

2016l = 2015 129 A A sobrlol A Qo) A g Aststr] flsto] AALY FF
= Z&sto] HETS uAY, FAH L AAHR A 3XE AAsIR oW, A= gsd
A g Nguyen thdtol]l oj=ate] AmrAES HA8HA L 5 A H(Quang Ninh) R A ] ti(Long
Thanh)v= @A AgAe] &g st s7HAME AA AT E3 B2 DA FHste] W
= Qlte] hakyE-Eo] Y Ag An] FrF 1S AAS AFANE AAISEAT 47 A9
ZHzF 1070 #F e £9S 2vkRo® WAl o drjFow XY 3 FFE oF 2%
< A A At 54& vlastdth B g Aok AAbel f]Fste] Mein2503 Mesial90
FES AlgAEtd e (1 20), HWAZ PAME F3e dA AGAHEA AIFS HerodO,
Hero90, Herol00, Herol06, Herol20, Romasia®] 6% &2 AAsAT. 2 A3 Hl= kAU
2ol 4 9oli= Herall0, AsisRio ¥ Medial90°] -3 2oz A7EHP 1 HETS 79

= Ze3} Thai Nguyen 8ol A= HerallO, Sesial00 ¥ Mein250 FFo] ¢-F3t9 1 &)

32

°
0]
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Quang Ninh & %ol A+ HerallO, Sesial00 % Mein2503% &0 $-3fo] 23 &j
Zo] Quh(E 29 2 79 18, 19). WAz 7

A AE A A
49-, Herol062 #3o] oF 90g W&l = 484 o]
Hojut 5SS H 3 Romasia #F5<2 0] 1087130gl. =2 A A| HfololZHE WIAlZ A%

of A< wg AAE Aol (2d 21).

0{1

S g3 BES AT B wol 23 ) A

=

3 29. 20169 B ExpubR-E] AT A A3t

a9 18. 20161 M EY X% 2 Thai Nguyen tstoll A el Al Au] E<F
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239 19. 20161 Quang Ninh &5 (VAPol A o] Alg Ajul] X5

2% 20, YAk Alexss @A) H7b Al
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T2 21, WA|F PALY] x| A|AASA Al Aut

uh, 25435 &9 9 AL o) Alx

2015 ol = AUIAl2, g9, 9 HY 5 F N FES AL Alasknh AdiA
2 FAEY o Beef EvtER 352 2407280gelH, Aert ¢kl 2ot Holud &)
Q2 @ XA w2r]el Aujstr] Agsty ToMV, FO,1, For, TYLCV, N %o WHAd<S
MR EFFolth dge FI3gFP o 35 3007350g, ALt g ko] A wHold
b2~ A -8 FES R TYLCV, Tm2a, 12, J3oll Aol vt dhdhs Fa8gd o] 2AF
Beefd EnlER #Fo ¢ 170*220g°1ﬂ% Azro] AARE AS FR77HA] 24 FAZ 5 Q)
= AHol 9ol ArIAuel Ade FFow TYLCV, Tm2a, 12, J3 WHAS 7Hxch 281
Hgpo LAl AMENER 35 oF 2007220g 02 WrEA o a9 Aujol 2 gHsk

ojm, H7te] i TYLCVO =2 A&dE& YeER I Tm2a, Ve, 12, J3 ol HAS 7}

2016 o= fFaAdd ez #YPLS Ovalel™, #52 80790g, =7t 3t =77

o] TYLCVS TMV % J3e S 71Xl Hero80% 5 <F 100g W<l 34
o2 }¥& Ovalolal %717F 650l HA=rF #Hojua TYLCV, 12, TMV % Veel
HAS 7HA Heroll5E #FH T AT E3F 4d3o= Ovald el e #adS A 35
o] ¢F 150g <ol ™, TYLCVS TSWV, Ve ¥ 120] WAL 7} 43843 2] Romasias

ARAHoz AR(AER)7 =, %9)9l ¢ whEA] 2L 723
=0 = =
E R Iz 1) =4 o =
(29 =2 (A Li"]H) = v HFd e
Z.{_ Z_ Zy7r 7| X _ _ _ - -
I R 299 | 299 | 29WE | 559 |55Y| 550E
=4 Hero80 3|01 280 | F74 2| 2016.02.29. H4
=9 Herol15 a0l Z115| F4 2| 2016.0229. A
=d= Romasia ZupAo} | FA S =9=
Hero80 A A7, 27 wg 9 ZA%AA Herol15 AWM A7, 23 25 @ ZAFAA
38, Oval, #580790g, 4% 37, =7] 60765%, 3848, Oval, 45 100g, 4= 5,
WA - TYLCV, TMV, J3 %7] 654, WHEA : TYLCV, 12, TMV, Ve.

- 161 -



FF ALY A9 A3
_ el 5 _ y _

W3 (7 712 4] = W | =949 Az =9¥lz
1 212 B2 256(Shinlovely  256) igkdl= | 2F5% | 02-0005-2014-84 | 40-2014-001109
2 E]9to] 2154 (TY  Shinheuksu) |tH&Wl=| 255 | 02-0005-2014-95 | 40-2014-001175
3 | gan Al &4 (Dalkomi Shinheuksu) | H&Wl= | =55 | 02-0005-2015-3 40-2015-000051
4 tho] & (Dial) gwls | 25 | 02-0005-2015-11 | 40-2015-000152
5) 21 5-47250(Shinheuksu250)) el | 2E5S | 02-0005-2015-21 | 40-2015-000420
6 ofAlol2] @ (Asia rio) el | 2E5S | 02-0005-2015-25 | 40-2015-000613
7 Bl 9}o] /7250(TY Dongyu250) |tigvl=| &< | 02-0005-2015-26 | 40-2015-000672
8 & 1250(Dongyu250) el | 252 | 02-0005-2015-27 | 40-2015-000673
9 2] B.2] 280(Lovely280) ekdl= | 2F5S | 02-0005-2015-33 | 40-2015-000732
10 A Al 2= (Jenesis) igkdl= | 2F5% | 02-0005-2015-37 | 40-2015-000813
11 % % (Jeokwang) igkdl= | 2F5% | 02-0005-2015-67 | 40-2015-001203
12 i (Hambak) igkdl= | 2F5% | 02-0005-2015-71 | 40-2015-001217
13 ) <(Daewang) igdl= | 255 | 02-0005-2015-72 | 40-2015-001216
14 ITO-1605 gl | 255 AIAS
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% 24, 20149 59 T ¥ wE
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booth A% &5 &3ste] A} EntE FF& Afstal dvfstar Jom, AR o el A
=718 3 FAALY SR % A AR geof & fldl = thooldl &Fe] A%
o2 2015 5¢Y ofAl=Zntol oA JHFE Caspitan Agro HF&r3| (29 27), 109 =<l A
A9 Fruit Attraction(Z8 28), 1149 Q=olA 71H ¥ APSA 3o (2d 29) % 12¢ H7] <t
gjofo Al W ® Growtech 2015(19 30) Sl FHostdrt 20161 119 1H F=ollA 7)
HE APSAC ERtE FES dAAlete] 99 niolojE3 des Ml GSP S5 A
ol .= Zpafo] AAbAm A AL FFS AAlske] GSPO A3E FRSHATHZE 31).

i)
‘ol
R
¥, -

5

i
)%

2 27. Caspitan Agro vl 23]

et
offt

18 28, 20154 10€¥ Fruit Attraction &% 25
19 29. 2015 11¥ APSA 3]9 && B

2% 30. 20154 12€ ¥7] Growtech 2015 €& =

o)
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I 31. 20161 119 Q1M 4= APSA™AIL U GSP &4
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FraE=TdF 30 8
Biochemical and molecular analysis of
A reevaluation of the key factors that|pink tomatoes: Deregulated expression
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fruit color
=2y Plant Physiology Plant Physiology
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AAEE 2007 2010
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4. AF R ANF 24
7h AR R ANZAR

D S AFAA A A
O FulEvlE AEd 2 AN (e EAE A 8)

o

A% 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

A vl A A

(ha) 6,613 | 7,353 | 6,144 | 6,188 | 5270| 5850| 6,344 | 6,0564| 7,070 | 6,976
xg/&ak
(ton) 433 479 408 383 324 368 393 388 499 456

Segment BEd | d=de W FOLFEVE | o Al
A1) E(%) 4 10 45 1 (50) 100
APFE(S]) 80 42 (6} 5 15 218

2) =re] AEAL 2 A Ag
O A AA =78 Evke Auiz 5l AL A%k (2013, FAO)

%01 =7} Al A (ha) ; =7F 31+ (ton)

1 China 954,603 1 China 50,664,255
2 India 880,000 | 2 India 18,227,000
3 Turkey 311,000 | 3 USA 12,574,550
4 Nigeria 272,000 | 4 Turkey 11,820,000
5 Egypt 212,946 5 Egypt 8,533,803
6 Iran 163,595 | 6 Iran 6,174,182
7 USA 149,977 | 7 Italy 4,932,463
8 Russia 119,830 | 8 Brazil 4,187,646
9 Italy 95,304 9 Spain 3,863,600
10 Mexico 87,165 | 10 Mexico 3,282,583

e | V| | e | R

w ()1 AP ErhE AR Ak Fol A 9] 107150 sk ulg
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O Wxd Q% Eule AujHz Aakak 2 G384 F0](2013, FAO)

1961 50,000 464,000 92,800

1981 190,000 1,800,000 94,736

1991 289,077 4,244,370 146,824
2001 460,000 7,240,000 157,391
2002 458,100 7,462,300 162,896
2003 478,800 7,616,700 159,078
2004 502,800 8,125,600 161,607
2005 505,400 8,825,400 174,622
2006 546,100 9,820,400 179,827
2007 596,000 10,055,000 168,708
2008 566,000 10,303,000 182,031
2009 599,100 11,148,800 186,092
2010 619,800 11,979,700 193,283
2011 865,000 16,826,000 194,520
2012 907,000 18,653,000 205,656
2013 880,000 18,227,000 207,125
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