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SUMMARY
(FE29H7)

Selection and screening for beneficial genetic resources including high quality and high
level fiunctionality from rice germplasm: In the results of evaluation for essential
agricultural characters, Jinbuol Byeo, Odae Byeo and Jopyeong with very early flowering,
high quality and multiple disease resistant lines were selected from the 260 domestic
breeding accessions. Liman Belozernij and AKAGE with very early flowering were selected
by the assessment of flowering timing from 130 of introduced accessions. ATSUTA
GAISEN and BARABARA MOCHI as intermediate parent for crossing with semi-dwarf
and long stem length lines were selected by evaluation of flowering timing, stem length,
thousand grain weight and amylose contents from Kuju germplasm in Japan. Evaluation of
grain quality and finctional property from rice germplasm’ Hanyangjo with high level of
palmitic acid and Chigyeongdo with high level of linoleic acid were selected by analysis of
lipid contents from landrace. E'valuation of disease resistance and abiotic stress tolerance:
Mimyeon, Cheongdam, Sinunbong Byeo, Heugjinju Byeo, Munjang Byeo and Dongjin Chal
Byeo were classified as resistant line. Dongjin Byeo which is susceptible to rice blast was
susceptible to K7197 pathogen but high resistant to KJ40! pathogen. Introducing new
variations through artificial breeding. Crossings between lines with early flowering,
encouraged breedings, Pocareri with salt tolerance, blast resistant landraces and landraces
with high contents of Plamitic acid had been conducted to give the breedings enhanced
agricultural property as well as dull, waxy, giant embryo, early flowering, salt tolerance
and blast resistance. Abroad intermediate lines were used to introduce waxy genes.
Pedigree cultures and inbreedings were also carried out. Provoking genetic mutations to
elite lines to enhance characteristics' Genetic mutations to encouraged breeding Hopum and
Hanareum?, Junam Byeo, Chinnong and Hongjinju were provoked and selected in field to
improve Yyield ability and health functional ingredient. FEvaluation of characteristics of
mutation pedigree. BCiFs was fostered by backcrossing of lines with chalky kernel, giant
embryo and hazy seed from Shindongjin Byeo mutants. In the result of field experiment,
BCiF3-128 was of long ear. Pedigrees of hazy seed and giant embryo were stable through
repeated experiments, and were applied for a patent and protect after production
performance test. RVA characteristic test of mutant line: RVA characteristic tests were
conducted with embryonic mutants of Shindongjin Byeo. Production performance test were
conducted with superb lines of various special lines, high quality lines and high functional
lines. Genetic analysis of disease resistant and abiotic stress tolerance traits: Genome-wide
association studies and haplotype analysis for disease resistant and abiotic stress tolerance
traits were conducted from rice germplasm. In the results, 34 accessions showed particular

response to Pi-ta marker and 15 accessions showed particular response to P7-9 marker. In

_27_



the introduced lines, 93 and 195 haplotypes were observed for each of Pi-h and Pi-9
marker. Four candidate genes for NBS-LRFK were identified. Total 26 haplotypes and 128
polymorphic loci were observed for Lox I, Lox 2 and Lox 3 genes related with seed
longevity. In the results of haplotype analysis for anaerobic germination relative genes, 46
for Subl, 18 for Sub? and 19 for Ramdy3D variations were identified. Total 27 haplotypes
for OsVPI, 29 for Osabal, 6 for Alpha-amylase 3D and 14 for OsGAZ0oxl variations were
showed. Assessment of culture area adaptability: Test for culture area adaptability on low
amylose content ‘Jinsang’ showed that ‘Jinsang’ had 515.3kg/10a and was susceptible to
lodging and disease resistance. Finally patent application for ‘Jinsang’ was completed. Also,
Two of cultivar registrations, 2 of reporting import, production and sales and 2 of
application for protection processes were completed for ‘Yenongl® originated from superb
mutant and of semi-large seed and of low amylose content and ‘Yenong?2 with giant
embryo. Development of discrimination system or valuable branding: Total 30 SSR
markers were selected for discrimination of varieties and tested to 150 varieties, 8 marker
set compatible with multi-plex PCR showing 91% accuracy were established finally. Also,
SSR markers for anaerobic stress, K46-1 allele specific markers for nutritional uptake and
early vigor were introduced, and the results of test using the marker showed 25
polymorphisms for anaerobic stress and 43 polymorphisms for nutritional uptake and early
vigor In 166 introduced varieties. Development of new bprand fHOr Ilinked regions.
Myeoncheon Nong Hyup Rice Processing Complex and KYUNGSUNG MIGA landed
launching of the brand of ‘Jinsang’ as well as large quantity production. Myeoncheon Nong
Hyup Rice Processing Complex, HEPUNG farming/agricultural association corporation,
KYUNGSUNG MIGA, Suracheong Nong Hyup, Paltan Nong Hyup and Yeojumiga worked
with together and leaded successful commercialization with 4.4 billion of sales from
2,200ton of products in 2015. The sales were increasing 15-20% per year by 2015. CJ
prosecuted test cultivation for instant rice with ‘Jinsang’. HEUKSALIM took charge of
launching the brand of ‘Yenongl’ and ‘Yenong?2 and conducted test cultivation with
environmentally friendly production technics, and finally competed the application patent and
protection for the varieties by 2014. ‘Yenongl’ and ‘Yenong?2 were displayed at ‘2014 Korea
New Cultivars a State Ceremony’ hosted by KBS. HEUKSALIM is now prosecuted online
sale for ‘Yenongl'. ‘Yenong?2 is on the test cultivation with SAEDLEMAN to build a
prototype and branding. Application patent and registration variety for the rice with high
quality and high finctional property: The characteristics of ‘Yenongl were high yield and
medium large grain, low amylose content, well gelatinization, high breakdown and low
setback indicating good quality. The characteristics of ‘Yenong?2 were high level in linoleic
acid, oleic acid, linolenic acid, palmitic acid, stearic acid. Especially, ‘Yenong?2 had high

content of various bioactive substances such as tocopherols and unsaturated fatty acid.
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@ AduE Zes AEF tﬂ, =955 W 5(10-2012-0119627)

@ o513 (Yenong lho),
@ o523 (Yenong 2ho),

ofN of
e
o, o

H % (2014-498)
H $.(2014-499)

ol

)

¢

- AHAFAES 47 27 24 (FREEAE YoV 2HSHY)
D olnms e BE AEE ¥, SEUE(A 10-14643283)
@ Al E zke= AFF H, S5 E(A 10-1464829%)

o =&

- SCI=% 5% 14, 43 14 24 (FxdY) 100% 24)

(D Natural variations in OsyTMT contribute to diversity of the a_tocopherol content in
rice (THAAE 0.5%)

@ Discovery of a novel fragrant allele and development of functional markers for
fragrance in rice (F&AAF 0.5%)

- HSCI=% 53 34, 244 3d 24 (FxdH 100% 24)

O A EdARAE 2233 S Adduld 240l

@ WEE AHopdE A~ v 2FF Y

@ Genetic Diversity Analysis of Rice Accessions Collected from South and Southeast
Asia Using SSR Markers

O st&gx

- AF 9A 24 (FxEFJde Aoy 234243

@ W A A FIHE AEFF FAA(2011, HarEtEshs] FA e Re])
@ = ¥ EFTAES 9 H

g vk setZN (2011, $h= A}=3t3] FA| sk EiE )

@ Genome-wide Association Mapping of Salt Tolerance in Rice Seedlings(2012, Plant
& Animal Genomes XX Conference

@ Haplotype analysis of preharvest sprouting (PHS) related genes in rice; OsVPI,
Osabal, Alpha—amylase 3D and OsGA20ox1 (2013, 3t=&%735}3])

® Haplotype analysis of major blast resistance (R) genes in rice; Pi9, Pia, and Pib
(2013, st=+5%73t3))

©® Haplotype variation in Subl, Sub2 and Ramy3D contributing to the anaerobic
germination (AG) in rice (2013, 3= &%33])

(D Variation and haplotypes in LOX1, LOX2, and LOX3 genes related to the seed
longevity in rice (2014, 3t=+8-%73}3])
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Genome Wide Association Study on the Preharvest Sprouting Resistance in Rice
(2014, 3=r5573}3])

© Haplotype variation in Submergence 1(SUB1) contributing to the anaerobic
germination (AG) in rice (2014, 3+=5373}3])

O 7l&€AH
- AF 5A g4 (FxEFE gdoy =94943
O AYElE 2te 2155 ¥ (201499 SAAAA, 7)) 0 AdME 2= 2A1E5FF ¥ (New

giant embryonic rice) ‘9§25’ (53 &Y A10-2012-0119627%)
ll

@ wxrgel Ar] e AHE v A
GRE T E RS BEE SRR
@ wirgel Av] Sqo] ANY W AEF WEAB AP w2012 09. 05) 471

ANE W AFEZ AEAE WA wae (2012, 09. 05) 47

g W AEFE HEAE WA =8k (2012, 09. 05) 431

O A4 s}
- AHd 3 BEX 27, A4 478 24 (A2 )
O WdFd vFETFAAE, AEE >

=] [e]
@ &/ B4m7E AEE EAEm A=
ar

O AHFA

- A 43 24 (BxEFAE Aoy =H2A4T)

@O 274, 2013\d 849 23 ofstHkA} S| E o] 1 2xd = (2012d) o 7 ZE(waxy)
S e A B Sd=20139) & FAAES ddew VEEdd A
B7F, Aedd B9 vEEAdREE st

@ A4 =, 20149 8¢ 26 FAAL S E o] 1 3AA =013l A FE&FAAA}
A AR B SFELAR FEE] AT TFANAEY sHFE HU 58 FdEATh

@ F47, 20151 24 249 o] StHkAL 9IS o] ¢ 4RI =(2014)o ST W sS4 F,
EduE R AL e Ue Ve AE(Vitamin E) 243 awl5FS F383]
ot

@ e, 2015\ 29 249 o] AL T E o] 1 4Ahd = (2014l R E e i A
AP (AT 54987 3 B FAAE] 4 AuAd B4 wilsFS FP6
At

O THAHNA
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- A3 103 g4 (BxEFd <= gidoey 2344

<ZFHAA>
No. TRy uf] | v A| &
1 2012.08.24 Oxd sy MOSF 7S ZolA
2 2012.09.10 FEFY = o Frof S AEF M
3 2012.09.25 SBS AukE Fd o]
4 2012.11.29 Tl ofF AEFW A3 o
5 2012.11.30 O} A] o} 2~ o Ft, AEFTH A4 3] 714
6 2013.01.09 A “A A= 7405 84
7 2013.10.07 712 Al AN Haw A A
8 2013.10.09 75U R oAFR NEFT SAATA 47g e
9 2014.12.15 KBS1 64 WHargk
<AAF FH7>
No. | AA13] A2 | AA135] FTa5Y YA A o] E 5
1 2014.03.19 2014.03.26 2014 =S4 AEF oA H
O 7|&

- 58719 43 28 24 (BxEFde oy 23424

@ Oryza sativa Yenongl(seed), 5 5-7| ¥ S (KCTC12291BP), & =-71€7] & (=A™

Tt T AEAAAlE)

@ Oryza sativa Yenong2(seed), 5 =7 5 (KCTC12292BP), 5 =77 & (&=

FaATY AEAAANE)

- ETRIEY, FTHASTE 53 44, 243 473 €4 (FEUH 100% €4)

@ o513 (Yenong lho), %%%%QE(ZOM 498)

@ o523 (Yenong 2ho), # &= 3(2014-499)

@ A1z, FFHAH 2N (Y AH2014-1382), FFHAH A7 H(FHEAY)

@ o528, FEHAH YU (EAH2014-1383), FFTHH 471 H(FHHTAY)

- FEAAATARAL 43 210 @A (B2 EFAdE ey 2424

¥ FTERISA AABES T FS(EAHY AANEA, A, 2A, =, Ao, T
FASAY et oo Hoks b= A9l did a9 AHEE, 2
® FFANTARAA L 20 ST
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H 2z 323U -2 Zs/HLsd

A1d =d-9 ZeNTd R

| 44 F22 A% AYFAA, BHE ARAY 2E 2 g Fo
2 3AYF, FUPSZE Lo wgAT] UM ALY AAE FHAE 2 A

A2 Ee) Aol 27EA B, ol et suabe] s)Eo] Rgahs] 9ls) 4 Ewol

< S5A dnldordvle) AE >
AEY Az A 74 | @7 /kg) =3
vt d Al (55 A v uhel] 57,0009 | 8kg 7,200 dd Ar e
AT et 650009 | 8k | 8200 [2E0 + grAdvlse w9
FZEweldv] | mold | 400009 | kg 8,000 5] 5mm
ol a4 | WelAd | 282009 | 3.6ke 7.800 A0 2mm, 5]
Sofsadn] | moldd | 252009 | 3.6ke 7,000 Ao omm, A&
tho]oEdtoldn]| A (o) | 20,000 2kg 10,000 ol EH o H 1| &l
Toldn =T 200009 | 24kg 8,300
wrolan s 190009 | 18kg | 10,500 Tty
Wolgn]  |(CGR)AA e 240009 | 24kg | 10,000
ool @ mg | 210009 | 3kg 7,000 E5Z9
Saholan] | At | 244009 | 15kg | 16,300 AT, S5
Saheldn] | =Y | 27,0009 | 2kg 13,500 T FZ0] - drofdn
Z0eran] O AAT] 50,0009 | dkg 12,500 ZolF=9] + wofan
ol |GoAA e 60,0009 | dkg 15,000 AAFZ 9 + wolan
aiaa | Gomice | - - - wol v
@Oﬂfﬁ ()24 | 13,0009 | 800g 15,000 EEzu] + wol@n]
4] wrofdn] | A9ty | 51,0009 | 8kg 6,400
AAddusian | ALAE | 42,0009 kg 5,300 7 4

A= http!//blog.naver.com/wlswndgus/80005765171
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< 715 ZEA/AAZSAHTE] o>
AEY Az 7+4 74 [@7H™/kg) =7
O|o1E H|um z A} Aol AL
<jo]]§%@§]}é) FAA 120009 | kg | 12000 | S AL Aol
A e Ry ()t g nlo] 2 | 54,000 kg 9,000 2ol AR FY
7} = gl %k (=)t nlo] @ | 54,000 bkg 9,000 HEfWAMEZIZE) I8
=2 (%) PN gol~| wHA "4 ek = T4
A (57) gk A A2 | 40,000 | 1,120g 35,700 S AT~ FE O (FA)
An| g4k (F7)sk= A A& | 450009 | 560g 80,400 AN, A4 A7 FHE
Sk (D=L 31,500 | 900g 35,000 SA T HIHE2A)
oo (52) sk A A& 1 90,0009 | 560g 160,700 A W7~ &2 FH
QA () sk A A& | 30,0009 | 560g 53,600 ol Ak R7] A~ FE
o] H A& ol w53 | 36,0009 | 720g 50,000 ol A + A4t FH
S5 A s F33H 62,0009 bkg 10,300 S FENIH
o v) 24k ol5-ul 53 3,300 800g 4 200 EFZ A3 H
SEgdo| g AR 53 28,000 kg 4,000 AJA} F=A i
A 7R (s YA Ll k] JHA LM FEE
A g e vA "4 k| A =&
33 THE7| =4 n A v A iRz 3 FEE
27 SR AE U A A | 12,0008 | 2.8k 4 300
(IR [T il M ’
7| B4kt AAkd F | 60,0009 | 20kg 3,000
el (7)RNL 99,0009 | 3.2kg 31,000 G A 53
A oA 72 A ARAR 33,000% | 12kg 7,300 SEOEA|ALE, A, T A
A} =0 http://blog.naver.com/wlswndgus/80005765171
O 2ke] 7)1 &of uhe} FE XA

HEAEE DY SH BAEES AAH AT ol A
: o2 AT ¥EAER U FANFANY L A5 AGFPATL

= vdstetd s =9 = A4 Z ek 2

oA 7S ek gdd B S MEs] AlAE s

A o] st 7hEg Aol tidk a4 rF SHiEa AAVIeAd Ao 2vrE =
ol weh Aol w7t dvkarh 3740 B2 tho]ojE ]l ‘aotmy 237, AEF
Azg Al AW, st Zgor w3tE WAss PEACMd o] w2 R4
3 5 oY M Ve AdE et e b Sav F3E0 SA4HL A
A veFstEa = AAE AR gd st wel Bu it A7 ed 2 UHe S
W FF7 o]l a4

#2008 FEUEAAA FrE7E dubd Bk 640 o, Aulel A i §lol
T EETol 7.9%= ARkA 1% Hla] w9 =k 3 G e

H]'i E‘Tﬂ' 7]’0 = ?J_’
HlY 2t o] S0 Eas T2 Aolidwad] #ulmaTl 21%=2 dubE By 5uf =
of o]f2lgo R o] &3 F o, WHF(13.8g) % A=W+ 280kg/10a)¢] vi-$-
SaL @nj o] Rfo] atste] winz =AYV 35
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O =97k 1667413 th=o] AdE AL 1, 294 Fds3la, sd == 1007
T Al i VEsddA(EFT], B, AHT, olERAEY) 2AE 7

&t At

F FARA NEBES

a9 6. & FF4

N
H

E L A2 759 2F AL ¥ £F

No. Variety No. Variety
1 1932 M.U. 9 51 AKASHINRIKI
2 ABARE MOCHI 52 AKATEN
3 ACADIA 53 AKAYAKAN
4 ADT 27 54 AKAYARI
5 AECAL 55 AKITA 1
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6 AICHI ASAHI 56 AKITA 7

7 AICHI ASAHI MOCHI 57 AKKUDICHAL
8 AICHI KIRYOYOSHI 2 58 ALBINO SEGREGANT
9 AICHI MIKAWA NISHKI 4 59 AMARELIA
10 AICHI NAKATE 17 60 AMERICA

11 AICHI SAKAE SHINRIKI 61 AMERICANA
12 AICHI SENBON ASAHI 62 AMONOQUILI
13 AICHI WASE ASAHI 2 63 AOMORI 5
14 AICHI WASE ASAHI MOCHI 64 AOMORI HEN
15 AIJAKU 65 AOMORI HEN
16 AIKAWA 44 66 {AOMORI MOCHI 5}
17 AIKOKU 67 ARABIA MOCHI
18 AIKOKU 68 ARAKI

19 AIKOKU 69 ARAKI

20 AIKOKU 70 ARAKI

21 AIKOKU 20 71 ASAGA

22 AIKOKU JUNEN 72 ASAHI

23 AIKOKU FUNEN Al 73 ASAHI

24 AIKOKU FUNEN A2 74 ASAHI 1

25 AIKOKU FUNEN A5 75 ASAHI 1

26 AIKOKU FUNEN A6 76 ASAHI 2

27 AIKOKU FUNEN A9 77 ASAHI 3

28 AIKOKU IBARAKI 2 78 ASAHI 3

29 AIQOI 79 ASAHI MOCHI
30 AISAWA MOCHI 1 80 ASAHI MOCHI
31 AITOKU 31 ASAHI MOCHI
32 AITOKU 6 B 82 ASAKAZE HEN

AITOKU HEN 1

ASHIGARA SHINRIKI

AITOKU HEN 9

ASHIGARA SHINRIKI 92

35 AKAGE 85 ATSUTA GAISEN

36 AKAGI WASE 86 AWA FUKI

37 AKAHO NIMAIKAWA 87 BAEKGAGNA

38 AKAIMO 88 BAI KE HUA LUO

39 AKAINE 89 BALANCO

40 AKAKA 90 BANSEI TARO

41 AKAKUSHITA MIDASHI 91 BANSIN BYOGATA

42 AKAMAI 92 BANSHINRIKI HENSHU

43 AKAMAI B 93 BANSHINRIKI NAKA

44 AKAMOCHI 94 BAN SHIRAZASA

45 AKAMOCHI 95 BAN SHIRAZASA

46 {AKAMOCHTI} 96 BAN SHIRAZASA 1

47 AKAMOCHI 97 BARABARA MOCHI

48 AKAMCHI A 98 BARABARA MOCHI

49 {AKAMOCHI B} 99 BA SHI ZI XIAN

950 AKAMOCHI C 100 BASMATI
dEolt naF AUSA QaA FEAD BEASAEL Ao Ad 4 A
HE o $AF, AU FAALdS 2 FFAE 2R 28a ve w9
% (Agricultural Research Service, ARS)IA] M2 ¢T3 A= isia F4

dP Qo Ue Bhe A
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< FAE, AAET > < ARS E4A1 >

" 7. AHEE £ AF AR

% 2 "ZEYATHARS)NA 2GR 29 BE

No. IT No. Variety Origin Ecotype
1 KNU-USDAO003 Ai-Chiao—-Hong China Indica
2 KNU-USDAO015 Binulawan Philippines Indica
3 KNU-USDAO027 Chau Vietnam Indica
4 | KNU-USDAO033 CO18 India Indica
5 KNU-USDAQ092 Leung Pratew Thailand Indica
6 KNU-USDAO009 Baber India Temperate Japonica
7 KNU-USDAO029 Chinese China Temperate Japonica
8 KNU-USDAO030 Chodongji South Korea Temperate Japonica
9 KNU-USDA045 | Early Wataribune Japan Temperate Japonica
10 | KNU-USDA316 Lomello Thailand Temperate Japonica
11 | KNU-USDAO008 Asse Y Pung Philippines Tropical Japonica
12 | KNU-USDAO013 Basmati 217 India Tropical Japonica
13 | KNU-USDAO79 NSF-TV &9 Thailand Tropical Japonica
14 | KNU-USDAO048 Fortuna United States Tropical Japonica
15 | KNU-USDA053 Gogo Lempuk Indonesia Tropical Japonica
16 | KNU-USDA313 | Khao Tot Long 227 Thailand Aus
17 | KNU-USDA318 Paung Malaung Myanmar Aus
18 | KNU-USDAO017 Black Gora India Aus
19 | KNU-USDAO031 Chuan 4 Taiwan Aus
20 | KNU-USDAO040 Dhala Shaitta Bangladesh Aus
21 | KNU-USDAO51 NSF-TV 5 India Aromatic
22 | KNU-USDAO11 Basmati Pakistan Aromatic
23 | KNU-USDAO14 Bico Branco Brazil Aromatic
24 | KNU-USDA047 Firooz Iran Aromatic
25 | KNU-USDA351 Lambayeque 1 Peru Aromatic
- FEoFure 219152 Tropical japonica, Temperate japonica, Aromatic, Indica, Aus &
570 AEld IFo® yFrolxl BSALAER gHAd, ¥Ry, &A%Y, Y,
SR, FUAE 53 2 AR oM, FoAuch v

FUAF 55 ool 549 FAES FA 5
j
o

=
DR RS T

ol o Az

@yol gol Rtk FIAAES o Exqztel ALgtrlo
AZAE A3 Bt 27 o dY] wEel SlolA ATAA 2 AW shol
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29 19. ABA HEEo) Oid AT e Ao

- ABA W3S #H71E7] 98l 2t accessiond Z7]7F BL 3 200709 EAHGOHA 44k
)2 Adste] 10mle]l /59 50uM ABAZS A& 3 27°CollA 1297 wjgS &
ety FAlo] wolE TS Ao w Wol gy ABAWISS =4 S Atk
¥ t AAI ANOVAE ZF g Eﬂﬂ %ﬂ"é HA SR accessionsit H gLl Aol

FAe SPSS g o] 43 Xo% 545 Alole] #A= Pearson’s
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® 4 AdAA R Aqas 55 (20149)

2457 TR T2 Al o
A5 Zlsu T F,
Sugary A% A su = 1
SM-30 Rl Al 1 al v
Allelic test SM-31 PR Al 31 2 v
(Sugary) SM-84 Sugary2(Waxy) Al 1l
SM-85 Sugary2(Waxy) Al 3 vl
PHS T HS036(A =) Fy
(Pre-harvest T RENG CHI JU Iy
. Rl HS036(A+=+%]) Fy
sprouting) 257l KENG CHI JU Fi
Rl B F,
A5 TCHAMPA Fi
A&7 KENG CHI JU J O
214 Ay F
Aroma A TCHAMPA F,
2% KENG CHI JU Fi
7 DULAR F
gtol& TCHAMPA Fi
T Kasalath Fi
T N22 Fi
L A%l ZolbE ATl
Abiotic Stress R BIK 0—1';/[ N g = Hg
T IR38 Al 3 vl
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(1)

O A% wolaAT MolHuE e EAvel AE FAsArh A A9 FAFEES
2l 2 Y

2E F8AY 2 SAFU 9o AT Fo SA4HA
AT R FFY SERIE ALE AT ¥ AA

MNU % EMS# ¢

AoabEH, FEW "2 2

EL Txlol  §4 = %

MNU (methyl nitroso urea) # &= 4\—633}914. o] A= MNUS A o A
s oz —rﬁﬁ stelon, EdAwoe] Ay g xFdA F A EAE 10plant ¥
AR &
3} E} MNU x%ﬂb
Ae %

a9 24. 9o A F FA(24A3H)
A5 AdE FAd 2 2AS FF ol dE o] gRH o]F dxHATA
x2S Ea Fxo yA A7 2 EMS(ethyl methane sulfonate)E #] 2] d}o] &1 o]
£ gdE Aot
TFAE 2 EFE 5434 JAE AT BNl 24

éllﬂi 74 Nete F= Xﬂﬂ’?‘}i A2 g Jhskd Gkl tial MNU A g &
33} E} MNU A+ dHoA Fdstdon, 1.0mM w22 4533 A st
Al T 24ARF FARE 5o 40745 - FAE FEetth(E 25). EMS AEE
g2 TAl Agsts WeR AT (LY 26).
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U, E9¥e] AFY AMuIEA H7F 2 A E(EMS, MNU)
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O 2zl MNU A& E Eaf dojzxl =2 E EA 40x20 o7& 157 1H o7 o]}

i, WA E My S 10]2H =8 3kit
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10 74010 s 38 25 28 o
11 74011 s 82 28 38 ot
12 74012 s 99 24 20
13 74013 T 100 26 15 s
14 74014 T 87 30 33 9yA, gEd, A
15 74015 T4 62 26 35 7hel A, X EY g d
16 | 74016 | &3+ 80 27 20 7 fr
17 | 74017 | X F 95 22 17 7 fr
18 74018 ST 92 28 27 7t &, e
(3) =dwlo] A-Ee] vl ofdZHWM(RVAS 54
O EdWol A& ofdZIaW(RVA)EA L rapid visco analyser 7|7]5 o] -&3}o] 3g9]
HIVEE 26mL F=HFE A AS wHEo] mixing bowldl ¥al 50TCeA] 1&, 5079
S5CT7HA 47 s<toll FsA71aL 95TColA 256 A% FAAHG7E T 378 &<
of 50C= YA 7IHA 33545 ZASHA
O Amylographol] A 3 3}7] A< % (gelatinization temperature), # iL75 % (peak viscosity),
# A " % (hot viscosity), #FH % (cool viscosity)E T3otar, 73 = (breakdown)+=
Hudee HAHEL] Aol (PH)Z, 37 % (consistancy)= HZTHES HAHE9
Aol (CH)E, 183l AW E(setback)w HEHEe HuHELY Ao (C-P)E 4HE3)
At
(4) =AW AEY] AT A
O A®E WHo] A% 564 tate] w3 efo] w2l waxy, dull, opaque, floury, shrunken,

sugary, giant embryo, white belly @ i amylose EAS Ho|:= 117] HAE Awahe]
TA A ded #AE WolAlE §AsY] f8ke] SDS-PAGE 41 73313
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PEDE, WL RS, = 3w AlE

S| ,
& 1 64l%F (H]J-16, 17, 20, 27, 33, 36)

- SR, & e aAg A (2) AAE ]Hl/\l 3

Wz sk / HJ21 (P54 / 2713, 3k // HJ31 (2719 / A-3)
54 %

2d Aol e A 85 e &
o
=

%’—?8& 27 AFL Mretel 53

U}, $4EEY Ay B

(1) WEAd FFe X]"”HHHX“* dujsg 7t (Hej Al =4, olat, 2ah)
O 2dxtel]l §A43te] 53 EAT dE 15, o 250 iz +, <4k, A EA A

WSl EATAAN A S A
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a4 3l AE RF NEEH

O =W 574 150 FFol e F5%
il

o WAZHE

O Fl KHF INEFH =AY 16670] DA A1FAs ] ST W FUA, ol
Shupgy 2 el WA 540l E WhE £AsEa

O MASE o] &3t vl UAsyd 5437}
- YAsid o2 2 A anaerobic stress, drought tolerance, anaerobic germination %
PHSo| thel A7 S o] &3 H =3 haplotype £41S 33t}

O 14 EE Big w4

- 14 EF WUE HAS Awes] A8 FelM SReAE 15249 W FE F
807} A& Agatel 1607 SSR PHAZ #% by JEE EAS FF thpy
w7} B 30709 AR et
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71
- AwdE 3070 vl F heterozygosity7F Sral, tiE€H AR H o] @A & 8/ viAE
A=)

R 6 FF 78S A =R

No. | Marker | No. of obs. | Allele No -Genef Heterozygosity PIC
Diversity
1 RM204 80 15 0.8458 0.0625 0.8280
2 RM1388 80 14 0.8268 0.0125 0.8067
3 RM1306 79 10 0.7367 0.0000 0.7160
4 RM1387 76 10 0.6949 0.0000 0.6660
5 RM2191 78 9 0.7459 0.0124 0.8421
6 RM3509 69 8 0.8460 0.0000 0.8270
7 RM1812 78 9 0.7917 0.0128 0.7622
L8[ Rvozz | 80 | 8l 07451 1 00250 |~ 0.7018
9 RM418 81 8 0.7419 0.0123 0.7009
10 RM1067 76 3 0.6537 0.0000 0.6277
11 RM335 78 7 0.7400 0.0000 0.6941
12 RMb580 80 7 0.7084 0.0125 0.6717
13 RM5503 79 6 0.7797 0.0000 0.7470
14 RM3482 74 6 0.6947 0.0000 0.6469
15 RM3288 78 6 0.6752 0.0000 0.6260
16 RM202 79 6 0.6297 0.0000 0.5904
17 RM1313 77 6 0.6237 0.0000 0.5692
18 RM229 74 5 0.7451 0.0000 0.7003
19 RM250 79 5 0.6175 0.0000 0.5635
20 | MRG2392 78 5 0.6085 0.0000 0.5470
21 RMb5647 79 4 0.6259 0.0000 0.5710
22 RMb5471 78 4 0.6380 0.0128 0.5683
23 RMb517 79 3 0.6441 0.0000 0.5716
24 RM3183 71 3 0.6185 0.0000 0.5378
25 RM1003 80 3 0.6084 0.0000 0.5254
26 RM160 79 5 0.5650 0.0000 0.5249
27 RM3726 80 5 0.6026 0.0250 0.5239
28 RM7278 73 6 0.5900 0.0000 0.5171
29 RM1376 81 4 0.5694 0.0000 0.5107

_73_



bl

wK

o
A

-

X0

Ao
!

Hin
B!

0 AEASe F2E7)

ko)
T

o] o L uj

CERE]

=
=

)

ﬁo

)A
Mo

ol

s

=
T

T 124 055/1 AEe) =33

304

4

=5

14

o

o

gl

[e)
=

=
°©

T

—

o

g

b o,

5]

el Fakel A

= AR

3
it

9 SANEAT

FENE

—_
o

X
i
7o
Nd
I~
=
)
XO

—

mK

uluu], A

A

An] o],

&
RSN

’

AL

—
fife)

i+
Wy

—~
o

=
i)
el

2]

X

Ao Azehulz o] SDS-PAGE (sodium dodecyl sulfate—polyacrylamide gel electrophoresis)

Mo

&kttt

R

<
T

t Kumamaru et al.(1938)2] WHo =

5|
pud

Laemmli(1970)¢] *-& 71

i=] o
wae

700uL

=
=

1¢] sample buffer

tol 1.5mL FEC ¥i &

5]

'iv"l
15,000 rp.melA 5

el
=

- AlEs dv7hE 20mg

13] d71ds

ol 3uLE&

/2}% ol

ko3
T

1 2A7F Auka

7}3

b o,

)

o Nz =

2t} WA mini gel #

ulEl 4Tl

1—7

15
= al,

— Gradient gel

WA AT

box( H AEIDO)]

LR

wj 21

=
=

TEMED¢$} solution(F)

1 A A a1, gradient gel boxel

4T W22 7] ethanol 2F10ml o =

=
=

- gel box

acrylamide®} bis

ol

=
=
A1 71 A micro tube pump

solution(F)

A TEMED<®k

kS

EEREE.

acrylamide®] &%= 7-u)

el

ol
ol

&

gel

Fo gel box

o] &%

=
=

X

ol

s

[mt
]

ol A

Atk 80Vl Al 1A1%F, 120Vell A 1A ZE 150Vl Al 14]%F 180V

<)

ol A 3

S
oA 1AIZF 20%9]

A

8

el staining

11
, destaining solution® & °F 1247+ &

KeN
=

solution

_74_



ol
=
bl

3 dEEH As

Fal7l )
27 A AEl

& A

-
X

3

s

o] AT aluj

Ag eIt 7).

AE ] aH

X0

o

X

x 7.

Chalky, al%=24] 9

o &l
e 5 ~
T 5 -
2 = i o
W ~ B pl
ot m s .%H: ~
1S - 52
WL Mo 0% 3 Rm =
<) H N C=y
yA —_—
~ - W =
‘mwﬁ ‘mwﬂ_u N
X
= =
‘_w_ — [aN] (ap] Lo

_75_



|
=l

<P

Dull, ge

e e/
09-KNUM-14(zv}4d &1 o

=

Du-ll

7 o i

/

3

%z

/

-ty 9} %xH Sigahabutae(®

(¥ 32).

_76_



EEl
3]
9
2]

; o
o iy of w.o
= 1__/l _zT.: =
oy ERRECY wu
h T 7o i an
G, o
T oW w o
B wr Mo ~
Mo —_— u
SR e
W o ™ Ho
< % w o iy
Aow R il
= B E o
_ =1
2 el Jﬁ
—~ po Mo = o
ki = T R
2 ~ T X0 o
< = o
§ HES o
& F T I g
0 = — o] <
~ —_ —
I g0
£y B 3 = M
Z,* :._e _— — N v
0 = = T o
o T 0 N
‘w.! )AO m_u._.O ‘aﬁ
il of o K| | =
= U
o 2 T
e oy w M
ﬂ._Al = W OB ™o
O & !

Fel M &4

°©

Fol 300 gray y A1 A&

o

Ho|REo=
- 77 -

= O
[SE=1

B



228 9] §18) 2007 Sl Mol mEel vE wMEAoR of wy)
}-

sl
S stk 2007 EA BCOFEAE 9Es, 20089 BCOFRAAE £3 2
AMstel AAES Awrabgd sz, 200937hA] wid E o) A 741E Aw - stAA A opd 2 A
EAS ztu gA, 8ol %z 3 KJ07-10-5-5-3 AlES A uAson Mutd
AZol sl YN-0055 52 AEHES Fojdte] Sy XM 222 Fdu oF 135
SR AET SS9 337 2
y ray of =)
oty l
Al-5-A1d] Dull mutant
YRI3604 | _
Acp22 » dslE

39 33. TUE Aotd=x B JFEF dF 18 SHAARE

1579 24w

=

A AAAN A AR ‘om 1377 vl AR op 2 Shekol
Azt AR wFe AR FERE v #FZsr] 9§ A
5 50 #@ FAE Fget] T 15% olstE &
3] 2 Zg} Karnovsky's fixativeoll 1A17F s<b oFsl W-gAejol A 11
ACANA 24~ 7r A A ZATE 0.05M Cacodylate buffer® 1054 33] A& 3 1%
Osmium tertroxide (buffer in 0.05M cacodylate buffer)® F 14 Al#TH N85S =
FrE 3H Ao F F g9 S AH go® 3Yste] JSM 5410LV(JEOL) FA}
A4 1) 7 (scanning electron microscope(SEM, x 600)) 2.2 3235} o}

=
1} O
N o
=
[}

‘dE 1500 A S 5AS Hrkeh] flsl, S AddE o] SDS-PAGE(sodium
dodecyl sulfate-polyacrylamide gel electrophoresis)®4]2 Laemmli(1970)2] WS 7f#3k
Kumamaru et al(1983)¢] o= Fas3lth TAANEE dAWZFF 20mgs Fske] 1.5mL
FHo ¥Yu 18 8-3a2] sample buffer= 700ul 7}l 2A17F &3 3 15000 rpmoll A 5%
F st s 3uLE 13] A719Ee AR shaith

WA mini gel 289 FE]HE gel 2 box(H AEIDO)A w1, wjg] 4Cel| W7F
A Z . TEMEDS$} solution(F)E wjal 243 gel§ oS zMitslwx 58 3+ ©7]38}o]
AT PRI gel boxE 4TolA WZAIZ] ethanol °FI0mLO = Fi3] A A|
a1, gradient gel box®] gel &dS Y ZutstH A TEMED$} solution(F)E o]
acrylamide®} bis acrylamide® iE—?H S WEo] TFAZIHA micro tube pumpE
o]-§3to] gel boxo ¥ FEolA FAAHTE gel &4 FAAZELS oF 208 0] HEEF
Zgsto] FHLE F 48X o] Aol A HAAIF

2

ofl
=L

AL 2% 8-3a9] (M)¥} o] Laemmli(1970)8] 95 dF NS o] &3tA 1, &
At A dgstA T 80Vl A 1/‘]{ 120Vl A 1A1%F 150Vl A 1A% 180VelA 1
A ZF 2089 EHow et @A ol A AL staining solutions °F 1A W&
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TA olststd EAS HIter] Qs of =
5%clst= A Axste] APAE AR
o AAF drE FA ZolA 80 Meshd A
2 AHgsle] o] &3t} ol 2 st (amylose content) 412 Julliano(1985)2] H]
A A ‘j*‘ﬂoﬂ mElk 100mge] #Awv|7FFo 95% ethanol 1mL$} IN NaOH 9mLE 7}3l
BT BHo 1027 33A F SRTE 100mLes AL v, 1 F SmLE 33
IN acetic acid ImL®} 2% I2-KI solution 2mLE 7}3] /= 100mL7FA] A -9-31
vl vk Al A 620nme] o Al spectrophotometer® $10] FHEES A st A4k

SY88 THZ A& 3 Abw), &

Gzl FYEe Bhattacharya(1979)-4 WHS A 835t Ze2~H 8 7](4.6x4.6x1.5cm)
RS

g 5 ’QOLO] fﬂx]—‘i XéEoﬂ w4z %AE(alkah digestive
2 FiEste =AY S Yol BE I AY Wyt A9 ¢l
ey 2k A= A wel gro] Eo}

534S Cagampang et al.(1973)2] ®H o2 A71F 100mgell 952 ethanol®ll 0.025%6 thymol
blueE 412 &N Al ¥ar ww 3}01 water batholl4] Alg3 =0] 2/30] =&t uj 7}
A B F 207 A oA Bk HolEe BweFol 9o 1ARF et i &

| 23t A5 S5t AFH617100mm), 57HA1 60mm), +
+(26740mm) &= 7okl ZH7he 3RS x| 8 Tt

rf

gl gheko Aln] Ildly 5o A|AS dAv|E H| gy Fro|wlH o g AL 7HH S
KettAte] AN-800% AF-&3to] 113 7be] &v| e standard A HX & B2 d|usA

A el AzEe FA ke P

M

vl 2] amylogram 54 #2412 rapid visco analyser 7| Z ©]&3}o] 3go| A7lF=
2omL THTFE dEAS 5o mixing bowld] ¥il 50TCo|A] 15, 50795 C7HA] 4.7
7] 3L

[UO

T st AsAl oA 25w AR FAANATIE Al 378 Ftel 50T=
YA 71HA 35} 193

95

T
CEIEN

ll

[«

opd 2 1ol A &3}/ Al (gelatinization temperature ; C), #1175 %= (peak viscosity
), # A =(hot viscosity), &% %(cool viscosity)E T3taL, o] o] &3] 73
T(breakdown; H 1A% - HAHE), $H A =(consistancy; HAFHE - HAHAE), 1

2] A HHH = (setback; HFTHE -~ 7‘]1 HAE)E &35y
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‘olw 179 7l AT 545 Hrhstzl 9@, BlERY E(tocopherol) ¢ A1 HH S &
v E vl 3te] 0mesh ©]3te] ¢ 05gS F=-81(MeOH:EtOAC:P.Ether=1:1:1)
20mLol 1mL intermal standard(a—tocopherol acetate)E #7}3}e] 30%%F mixing &
10827 X3 & No. 4 filter paper® ¥ 33] WbE39th 60mL o oo ==
o2 AAT E—F No 4 filter paper® o]#3 t}S F=3tt. 30mL ethyl acetateE
A7bete] £ $F 1.5mLe] 23 KOHE Y 16417 o] WA gt 23] wHES)o
F= &9 JJr DWE 1:2 " &=2 A3 ethyl acetateZ Rt 343} —’F%f—% A A g

2mL

=]

3

40{1

% No. 4 filter paper® o] #stith. AHA S w53 5 methanol(1% BHT)-&
mjol o] 0.45um filter® o #5ked HPLC(Shimadzu 10A)Z #A]stgich. HPLC %7
9] column< Supelco Cig, 250mmx4.6mm, 5um particles, eluent™ methanol 90%, flow
ratex 1.6mL/min., injection volume< 20uL% 3}At}l. detector= UV @ 215m,
Photodiode array detectorgs AF&-3F thH(Ryynanen & Lampi, 2004).

Ao FeF A4S f8) dAnlE whsete] 80 mesholste] 2 05g 75%° F=
Sl ethanol 6mLE A 7}35}e] 1A 7F wHbs Tl No. 4 filter paper® o] 33k t}&-
0.45um syringe filter® o #}8lo] HPLC(Shimadzu 10A)% #2413ttt 4 columne
Supelco Cis, 250mnx4.6mm, 5um particles, 82| < (eluent)= (A)acetonitrille2} (B)0.04%
NH,OH, flow ratei= 1.0mL/min., gradient elution< 75:25(A:B)E& 30&° 2 3}% 1
injector volume= 20uLZ 3} th. 3 =7](detector)= UV @ 215mm, Photodiode array
detectorS A3l peak?d WAL AAE . AdAHA WEEE YElUYAnt
(Gnansounou et al., 2005).

Auj o] Aak B4 Folch et al(1957)9] WH-S A-83ko] 80 meshelste] dAni
05g% chloroform¥ alcohol 59 FE&&miz AA B3S FE3Ac W EFE
A 2= pentadecanoic acid(PDA)E AF&3lH o 24t free acid®} methyl ester?d
Hel Zr=4dE A Sigmartel A 794E ASE MEES FoA4 ALESHY. F&
st X "M Chung(1991)¢} Nike et al(2004)2] ®Hol w2} methyl esterst A|Z Tl A
WAL A8 chromatogramel] YERY 24219 peakES WREF=E4AS V=072 189
o wE 2 A= Hewlett Packard 5890 series II  7]5¢ gas
chromatograph(GC)E AF&3tion, Az Ao = HP-20M(0.2mm, 25m, 0.1xm)
Hewlett Packard column® = 180T (infector 200°C, detector 210TC)ol A 28} L,
detectori= flame ionization detector(FID), carrier gast A4S A&ttt T AW
ko] B 9@ A= HP-5 column(0.2mm, 25m, 33um)S AH&3}F AT,

o 2509 54

A Adiloln] AEF SAS HAHoR sENEAH FHAFAE
Aol A SAE W FFS WHolRE o= o] 300 graydl yd& Alstel MyFTAE
FHEA, olE FAE 15 12 AAsto] AyAuiste] $4F ddEC] 5780%F B
ol AMAdA MoFEAE F&atdth My AHHEE MAth7hA A% SEFHoa A
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AAANIIEA F2pe A Awe] A7]7F Z ®olAls AW, A7 WHolAlE A%
]:}f‘ =

3 mAse] FAH 28 7] 9 o] B WE WENOE stol BCFAY
A elsu] % ABARE FAstel Aiee] A77h WolwBol Hs 3u] AE = A
52 Ay 7 ol 3oz YA @ 7t

¥ —ray
spodn] |
Giant emb
A mmmm R
YR13604 T
Acp22 o] el
Cross

39 34 Adidiolr] ¥ AEF ‘dF 28’ SAHARE

‘os 2578 AT b 548 Brtetr] 98, A AEEe] SDS-PAGE(sodium
dodecyl sulfate—polyacrylamide gel electrophoresis) ¥4 Laemmli(1970)2] "WHS 7 &3
Kumamaru e al(1988)2] WHo g2 S=33l3ith. FAARE dn ]7]-—.— 0mgeS #sk] 15mL FH
o Wil 17 8-3a2] sample bufferS 700uL 718 2A1%F &3 & 15000 rpmollA 537 94
ato] sl 3uLE 13] [7]959] AEE SF3ith

=
X
7

WA mini gel 2 &9 FElHAE gel 24 box(HAEIDO)A Har, vlg 4T ¥zt
A ZTH TEMEDS®} solution(F)Z wjil 243 gel & NS zhatstiA 58 7 ©7]sho]
4CAA FZAI AT gel boxE 4TCeolA WZAI 7] ethanol ¢F1I0mLOZE F3] A A

ZHdkabd A TEMEDSF solution(F)E o]

a1, gradient gel boxel] gel £HE Y Z
acrylamide®} bis acrylamide®] FZ=7wlE 5ol A 71WA micro tube pumps
o]-&3to] gel boxe ™ H‘ﬂoﬂ/ﬂ T YA AT gel EA FUAAEE oF 2040] HEH

A=He 17 8-3a9] (M) #Z©] Laemmli(1970)9] &5 &5 HS 0]%6‘}915_7, iR e
ARGl A A TE 80Vel Al 1A17E, 120Vl Al 1AIZE, 150Vl A 1 11
s

2 Pt Ao A ME staining solutionS °oF 1A17F 2

O
5t & de-staining solution®. & °F 124]%F %."’—‘37\17&‘:}-

‘o 278 FA olFEF EAS AUkl flEl, oldE s TS E5 F 50
gsto] B & F 15%0°]st®m A Hdxste] AALE A7 (&
SY8-TH)E Ald ¥ A, Halyd 5= AAS dvls wA Zobx 80 Meshol |
2 A gsle] o] &3ttt ol 2%t #(amylose content) ¥4 Julliano(1985)2] H]
A e wEl 100mge] @AW 7FFol 95% ethanol 1mL<} 1IN NaOH 9mLE 7}3|
BE EH 108 3342 F THFE 100mLEs A o, 1T F 5mLE Hl
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IN acetic acid 1mL¢} 2% I2-KI solution 2mLE 718 S=F = 100mL7FA] A $-aL
vEAl "2 A A 620nme] 9ol Al spectrophotometer® 210 EHEE =A st A
e

ozte] B ¥ %+ Bhattacharya(1979)¢] WHS % &ste] FdF2H-87](4.6x4.6x1.5cm)
of dr 3HE UES xla}q] mo g duksle] 14% KOH &9 A &ke] 30T
Fg27)oll 24X A * o] HAE= AR uwep ¢z §¥E(alkali digestive
value)& 177 5322 st AT &5 Zdo] R AY #s7E A9 ¢l
= AHE 12 sta Aol wo] 7ta FEEH HA 17<]L dro wat gho] o}
AW, 7 4As] HAA T FEdS WEbdoh 27 3nkE o ® g7tk B %
& ZAbete] X3 g

thymol bluegE 42 &9S /\] ol %*—
Sask o 74 8B F 208k €
AAste] S 5 wEbA geldE €]
(617100mm), “&3H41760mm), =5 (26740mm) .= =l
gl S Aln) gElY S AAS dAnE v 94 Tholw)
KettAF2] AN-800< AF&-3te] 31A]8]7he] @wnl9] standard H A& EE
A WOl A 7Y ARl Fte TrekATh

_4

o] 9ol 1413

L

W52 amylogram 54 #42 rapid visco analyser MM7]E ©]&3}lo] 3g2 A7FE
2omL F=HF5E dgdS TS0 mixing bowloll ¥ir 50ColA 18, 50795 C7FAl 4.7
T EQtel ASA7Ia 95 TelA 2567 AE FAAZHTIE vhA] 377 Ftel 50T=E
WA 7M. S35 S =AM

_L4

opd 2 1o A Z 3}/ A== (gelatinization temperature ; C), & 117 = (peak viscosity
), HA A E(hot viscosity), #HFH X (cool viscosity)E Fatal, ol AS o] &3dto] ZEHA
% (breakdown; H1HE - HAHE), & HE(consistancy; HEHE - HAHE), 1

23l X HEH E(setback;, HETHE - HAHE)E =SS

‘ol w29 71ed Aw 5SS HUkelrl 918l BIERY E(tocopherol) o] A1 &
v Z updte] 80mesh ©]dte] ¢ 05g2 FEE(MeOH:EtOAC:P.Ether=1:1:1)
20mLe] 1mL intermal standard(a—tocopherol acetate)S % 7}sle] 30% 3%t mixing 5
10827 X3 & No. 4 filter paper® ¥} 33] WHE39th 60mL o oo =&
o7 AAZ T No 4 filter paper2 o ¥3t v F=3F9th 30mL ethyl acetateE
HA7bste] =<1 % 15mLe X3t KOHE il 1641t o] WX s 23] wHES)o

-1%‘
sto] R AT

e}
F=& £937 DWE 12 H[ &2 - A35to] ethyl acetate %‘C’L 3]
% No. 4 filter paper® o] #3tdth o HHE =23 3 2ml me
ol o] 045um filter= o ¥}3}¢] HPLC(Shlmadzu 10A)2 A3+t HPLC i?ﬂ

l
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9] column< Supelco Cig, 250mmx4.6mm, 5um particles, eluent= methanol 90%, flow
rates= 1.6mL/min., injection volume< 20uL% 3Ft}h. detector= UV @ 215nm,
Photodiode array detectorg A3 tH(Ryynanen & Lampi, 2004).

Anlo) Fed EAs A ArE mhaste] 80 meshelste] #% 05g 75%% F=
Ll ethanol 6mLE #7Fsle] 1A]13F wHksdt). No. 4 filter paper® o] 33k v}
0.45um syringe filter® ©]¥}3dle] HPLC(Shimadzu 10A)%2 ¥4ttt 4 column<
Supelco Cig, 250mmx4.6mm, 5um particles, £ 2] 9 (eluent)= (A)acetonitrille®} (B)0.04%
NH4OH, flow rate= 1.0mL/min., gradient elution< 75:25(A:B)E& 30%#°o =2 3},
injector volume< 20uL = I 7= 7] (detector)= UV @ 215nmm, Photodiode array
detectorE AF&£3F 3L, peak?] ‘?i A AAEm AgiEe wEgzm Jehdo
(Gnansounou et al, 2005).

gdunjo] AAal B4 Folch et al(1957)9] ®WHS 2 83to] 80 mesholsle] dnE
0.5g& chloroform¥} alcohol 52 FE&uZ AW £38& FZFAc WHFIET=E
A 2+ pentadecanoic acid(PDA)E AF&3tF o A4l free acid®t methyl esterd

Hel F-=dE A Sigmartel A T94g ASRE MEES FoAM ALESY. F&
Sk 22 Chung(1991)¢} Nike er al(2004)2] ®Ho w2} methyl esterst AZth. A
WAk =2 chromatogramol] YERY Z47FE] peakE WH-ET- =4S 7I¢22 313
o wg 2 AEZFAlY=  Hewlett Packard 5890 series I 7]F¢ gas
chromatograph(GC)E Al-&3stom, Azt &A= HP-20M(0.2mm, 25m, 0.1xm)
Hewlett Packard column®® 180T (infector 200C, detector 210C)ol A 23} AL,
detector+= flame ionization detector(FID), carrier gast A4S AF&3dch S A W
Abe] Hg 2 A ko= HP-5 column(0.2mm, 25m, 33um)< AF-& 3}t
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BAN SHIRAZASA #Fo= o|%

o
R

Al AHEE Flom o e

S

4 AEZ F8

[e)

-

== 3L =Z
IR

Foll /] 7216¢

o

Al & 3L R
= T3

T
2 Alo} #%9 Liman Belozernij ¥ 24 &

MHfEE o2 o thH(11-KB-27)¢} wujetda, A Fy, =2

Ho
o

mjp
—_

N

A
l

Amylose
23.3
277
19.6
21.9

04
0.6
23.6
20.0
22.2

e}
4

=
1000
grain
weight
20
21
22
24
20
22
21
25
19
24
24
21

Culm
length
79
98
103
96
33
38
102
36
118
107
93
96

Heading
date
60
68
59
61
53
54
59
71
76
59
57
55

ol
52
53
54
55
56
57
58
59
60
61
62

No.
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28.6
20.9
29.3
23.7
23.2
0.5

26.5
26.1
27.1
26.4
22.0

2 Liman Belozernij¢} 3%k
Amylose

1000
grain
16
21
22
14
22
24
23
26
24
25
24
24

L
weight

2 A o}
Culm
length
96
81
95
93
100
79
81
5
90
90
87
72

il

1

1=
=

A
R

%
Heading
date
72
63
66
58
61
70
71
66
68
65
68
67

I

of

10
11
12

¥ 8 4B TFALY NESUFR



13 63 74 23 21.8 63 56 87 21 24.1
14 61 82 22 0.0 64 57 97 22 20.6
15 71 96 25 24.4 65 56 39 23 20.0
16 73 94 23 26.1 66 59 33 25 27.1
17 64 94 19 19.7 67 63 115 25 -
18 59 87 23 16.9 68 64 39 21 26.6
19 56 83 23 18.3 69 64 30 21 24.1
20 64 83 23 24.0 70 56 104 23 -
21 56 82 23 22.3 71 57 78 26 -
22 68 56 - - 72 69 37 20 24.7
23 68 73 18 20.6 73 71 34 22 26.0
24 68 30 19 24.3 74 70 36 22 24.6
25 56 72 20 32.7 75 72 37 24 26.8
26 58 71 20 29.3 76 70 79 - -
27 54 75 17 28.5 7 68 36 24 274
28 64 86 20 24.4 78 72 36 25 274
29 71 91 23 24.3 79 72 30 22 0.0
30 56 90 22 0.4 80 71 83 21 0.0
31 71 88 25 28.0 31 55 39 22 -
32 72 92 27 25.2 32 - - - -
33 74 29 14 17.0 33 67 30 25 24.9
34 71 39 14 18.3 34 69 123 21 31.8
35 35 65 20 13.1 85 67 77 23 27.3
36 57 82 24 - 86 61 104 22 -
37 70 94 21 22.6 37 67 110 23 -
38 43 72 24 13.3 88 60 100 20 0.4
39 50 99 27 - 39 68 101 20 33.4
40 52 101 25 - 90 62 108 20 -
41 55 88 25 17.3 91 73 77 20 25.1
42 49 102 19 - 92 71 77 25 26.2
43 54 74 20 24.4 93 66 22 13 14.1
44 59 88 18 0.4 94 78 33 21 22.2
45 66 101 - - 95 72 34 24 255
46 67 116 21 28.5 96 7 31 22 26.3
47 53 99 26 - 97 61 75 20 -
48 66 114 21 0.0 98 48 - - -
49 68 99 22 29.7 99 62 98 21 30.5
50 60 109 19 0.0 100 72 118 15 29.2
Heading date ;f-' 5 1 Culm length

80 -
a0

m

CD Mg e | :
Lo UL LREI LR AR A

11 =

17 =
21

I3
37

41 =
a5
au

53

57 3>

51 4

65

P i =

= = E
TT 3=

Hl

Fiy]
932

27 3=

180

L1 R

&0 T

EL
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M 113 Wz [ 334

1000 grain weight M 22 Amylose W B

a9 35 d& FFAYY VEFHdEE 2Yg=

O 4719 sddE T E3] oz o~ ke 0% ZHo A RE 334% W 7FA] thok
SHAl o] F oA Qo F 187 FFANA Aoz A= Q1% waxye 5AS wAT

oA, = FurhEq So] wWoka, 1 % ATSUTA GAISEN,
BARABARA MOCHI 2E%& waxye EAS 71xa 9o Fuztgel Ex:s
ol ILA|B7kE], Aot R FF9 W7 2L FIrAA Auistr] of#e A3t

she] mwl FEEO

fr
o
2]
ofo
o
N
or
et
sl
o
fr
el
e
it
n

O Tl F4F, ANF AAEN BPLe AL FFY AL, 1T FAATHY ALE
Z7te) B 34 2 f8F AdEe AL Sd Fo @A dF s
FAR A} o5 FAAUES B GFd 519 oY HPPAel M e
a2 JuES FEotel T FeEF SN WME BH FARE 44 © &
$38 AW H4L B AT F83 FF2A47 D 5 e Ao wuAr

%9 U W A 7o 5992

_ 719
No. =51 =771 H4(em) T (cm)
o] 2+4=(No.)

1 S A (RO R) 7. 24 125 25 11
2 A E(REER) 7. 18 126 19 15
3 FAZOK AL 7. 18 131 21 18
4 =AE(CEAR) 7. 31 103 22 22
5 ZX 2 (PR 7. 23 102 25 12
6 TS Z=(LER) 7. 19 80 23 21
7 2 AW S (5 (0 ) 7. 21 85 21 5
8 A (JEL}) 7. 19 87 26 11
9 2] 2} ¥ 7. 19 90 25 16
10 w22 (P D) 7. 20 101 26 10
11 543 A 2 (B 3 A 2 7. 21 88 23 9
12 o] B 7. 12 115 26 10
13 7k Ak 7. 21 101 25 3
14 Z A (L) 7. 21 36 23 9
15 BES 7. 18 105 18 19
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16 2= () 7. 21 100 25 12
17 A E(CRIER) 7. 23 105 20 16
18 o 2 = O ) 7. 21 100 23 22
19 A= (L) 7. 21 64 17 29
20 A A = (G FS) 7. 21 85 21 5
21 thu} - 7. 22 94 22 16
22 W 2o () 7. 22 84 22 9
23 R (A) 7. 22 114 25 19
24 A7 2O T4 7. 31 9% 24 11
25 A 2l F = (AR ) 7. 31 85 25 19
26 A () 7. 31 97 26 17
27 71 & 7. 23 77 22 17
28 73 = (TLIAR) 7. 31 90 21 16
29 Zu 7. 31 120 30 17
30 NG 7. 31 115 22 17
¥ 10. 3 W S$4F] F8 w982
_ g
No. =51 =57] 7 (cm) FZHem)
o] 2+4=(No.)

1 121011 7. 25 64 21 14
2 A 7. 26 49 28 38
3 RS 7. 28 65 22 17
4 EX! 7. 24 74 17 20
5 R 7. 25 61 22 12
6 el 7. 25 70 21 13
7 ZAEY 7. 31 55 24 214
8 H 7. 22 55 23 15
9 MR F 7. 22 60 24 25
10 %1 7. 24 53 22 19
11 o) 71 7. 21 62 21 33
12 &5 7. 21 55 18 26
13 o1z 7. 22 58 21 23
14 A7 7. 28 68 28 16
15 3% 7. 30 67 29 24
16 oFAk 7. 31 65 24 16
17 % o) 2 7. 22 65 27 16
18 Sk 7. 23 51 20 21
19 o % 7. 30 70 22 17
20 wkok 7. 24 64 23 25
21 5 7. 23 54 23 17
22 b 7. 29 67 24 25
23 AHE- 7 T 7. 31 61 20 32
24 ER 7. 28 56 21 20
25 Eians 7. 22 67 20 13
26 Eakals 7. 28 57 21 26
27 sHzA 7. 28 51 20 28
28 7 7. 21 64 23 21
29 ) 7. 31 63 20 23
30 =4 7. 28 683 21 14
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. 27
No =< =571 1+ (em) 7% (cm)
o] 2+4=(No.)

1 1932 M.U. 9 7. 15 95 14 9
2 AICHI KIRYOYOSHI 2 7. 19 5 21 9
3 AICHI MIKAWA NISHKI 4 7. 12 90 23 11
4 AICHI NAKATE 17 8. 20 90 17 8
5 AICHI SENBON ASAHI 7. 15 68 20 8
6 AIJAKU 7. 21 92 23 9
7 AIKAWA 44 7. 15 89 22 9
8 AIKOKU FUNEN Al 7. 16 84 17 11
9 AIKOKU FUNEN A9 8. 09 - - -

10 AIKOKU IBARAKI 2 7. 29 83 16 8
11 AIOI 7. 18 80 19 12
12 AISAWA MOCHI 1 8. 19 83 23 8
13 AITOKU 8. 25 80 18 9
14 AITOKU 6 B 8. 02 81 22 11
15 AITOKU HEN 1 7. 27 45 15 9
16 AKAGI WASE 8. 09 75 22 4
17 AKAHO NIMAIKAWA 7. 20 94 24 11
18 AKAIMO 7. 25 55 25 5
19 AKAINE 8. 03 75 14 4
20 AKAKA 7. 15 84 25 4
21 AKAMAI 8. 19 76 19 10
22 AKAMAI B 7. 21 80 24 13
23 AKAMOCHI B 7. 18 87 22 10
24 AKAMOCHI C 7. 24 104 19 6
25 AKATEN 8. 05 90 22 20
26 AKAYAKAN 7. 18 83 25 6
27 AKAYARI 8. 24 89 24 4
28 AKITA 7 7. 17 88 24 6
29 AMARELIA 7. 21 101 21 10
30 AMERICANA 8. 24 85 25 4
31 AOMORI HEN 7. 15 94 22 5
32 AOMORI HEN 7. 18 85 22 6
33 ASAHI 2 7. 20 83 23 10
34 ASAHI 3 7. 26 70 20 14
35 ASHIGARA SHINRIKI 7. 16 71 24 10
36 ASHIGARA SHINRIKI 92 7. 18 76 22 13
37 BAI KE HUA LUO 8. 09 85 18 20
38 BANSEI TARO 8. 10 86 21 6
39 BANSHINRIKI HENSHU 8. 13 79 19 12
40 BAN SHIRAZASA 1 7. 24 80 19 14

. fAAde vd 2 A5y 5497
W) 7154 4% B}
O AUE Aol e A DYl WE B A% @ AP F 20% NI E A5l )

HAEA A &S F+ palmitic acid(C16:0)¢] FF&e] =2 AHT FF3 2719 o5
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i
r> o

Z33lE Linoleic acid(C18:2)2] $FaFo] =& A7
2 Ao A A8t starch lipid FelZ §F gt
AThH 2 AFHAA NN = o5 5SS FHEAL
171 $18 wwl REo = &Y TH(E 12).

y

o %
|

o1

Mo ne XNy
hu)

off

O «dHbd o 2 oleic acid(C18:1) (45%) > linoleic acid(C18:2) (30%) > palmitic acid(C16:0)
(20%) oz dHA dorn, AHFT FHAAYLL oleic acid, linoleic acid, palmitic
acid7} ZVZy Hyt 365, 36.8, 215% Fo=z YElEt 53] whaka #dyo] gl
palmitic acid®] -9 17.28 7 27.73 x| Wol& B O} WHolAF7F 7082 thE A
Wakel]l Bls) WAl UERh FF 3 Wol7F AA] g Ao E YERITHAE 12).

£ 12. AAHF +AAL AL =4 WOl

MU | PUF

Cl4:0 | C16:0 | C18:0 | C1&1 | C182 | C20:0 | C183 | C22:0 | SFA FA A

It 0.66 | 2149 | 1.96 | 36.49 | 36.77 | 057 | 1.69 | 0.37 | 25.05 | 36.49 | 38.46
k| 001 | 008 | 0.02 | 0.12 | 0.10 | 0.00 | 0.01 | 0.00 | 0.08 | 0.12 | 0.10
TS | 066 | 21.65] 1.89 |36.31 | 36.80 | 0.56 | 1.69 | 0.37 | 25.12 | 36.31 | 38.48
HAF| 013 | 150 | 031 | 237 | 1.90 | 0.09 | 0.15 | 0.06 | 1.54 | 237 | 1.95
K 0.02 | 225 | 0.09 | 562 | 361 | 001 | 0.02 | 0.00 | 236 | 5.62 | 3.80
HAagk | 034 1728 | 1.13 | 30.74 | 31.10 | 0.37 | 1.23 | 0.26 | 20.94 | 30.74 | 32.66
Hogt | 1.03 | 27.73 | 3.20 | 45.19 | 42.85 | 0.91 | 2.22 | 0.62 | 31.36 | 45.19 | 44.79
WO | 203 | 7.0 | 157 | 65 52 | 152 | 90 | 148 | 6.1 6.5 5.1

HYES | €AY | F¥=2 | 28 | AFE | AZE | AZE | 4= | TFY | ¥R | AFE | AFE
HAET HE | AW | gxx | AFE | EY | 59 | AR 2R | &322 | ARE

O =y AT, =4F, AU AYES ez dern, e A E(Indica,
Japonica) xFole} 7t AW EFFke] AETHS vluEA st 7|54 THA T g
B4 A3s By 7]FEo FAuR By Japonica EFC] Indicaol B3] A Ao
2 754 AR FEl =2 A AL,

go Fol WeAE 2

o
0
rir

Hig LI wdpddanie e
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AFuHE T3 WHo|Z )
(D) 453 4 S wet A9 daxFsy Adarde] wnf 24
O 7 ST Wi 5A4#E 7 A& =Yshr] 8l 32 (dw), 2 (wx), Al
wlolul(ge) 55 7H Alsde] wulE FdsAT. ok AW {FHA2 =02 9 A
= T A = AW FFTE wuEEoR &8P 15, K 16).
% 15 Tl A4 E ZH fA4
AEHS A& H| 31 ATHE A& H| 31
wx-1 3 v = = Japan wx-8 =226 China
Kore
WX—2 En| x| 7}ef 2 Japan wx-10 = !
(Landrace)
wx-3 At A o Japan wx-11 Dawdam Thailand
wx—4 Al 7} &}ERH] Japan wx-12 A-1 Butan
wx—6 <16 China wx-13 A-2 Butan
wx—7 <48 China
£ 16 94 #8545 4e A o) 53
24354 2 Fi H 3L(F, SA0)
Rl
o A
1. Sugary (2"1]) KNUM 32 mak93 5
ST
s
2. Giant Embryo KNUM 33 Sindongjin
(A o) am KNUM33(ge) (13)
v KNUM34(ge) (10)
du
du-2
3. Dull (573 oo du-4
du-6
du-7
wx10
4, Dull / #H
! : HJ2 wx11
(F3He) / 2 wx12
wx13
wx—1
WX—2
WX-6
- wx—7
5. Waxy (ZH]) ° wx~10
wx-11
wx—-12
wx—13
o wx-1
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WX—2

wx-"7

wx—7

WX-8
wx10 (16)
Aba wx11 (24)
we wx12 (20)
wx13 (30)
wx10 (32)
. wx11 (30)
e wx12 (47)
wx13 (55)
wx10 (26)
N wxl11 (15)
wE wx12 9
wx13 (23)

* KNUM32 ; 37 A8, KNUM33, KNUM34 : A tjujoln] A&

O %7, Wd % W=D 5 AW AN 2 e A% 54 AdS 98 24F
FelEF0e] ), 2% o Wl % WGA EF Pocarerish FeFEF] ),
WEd AE AQ7e] ), Plamitic acid T8 AAEHe W) & FAA

THEE 17).

=

®17. AANAAL 2 A

ME
Jm
oX
=
24
o
e
rot
El
=
P
o

224394 AR e v 3(F, A7)
= (720)
o I (730
Liman Belozernij (710)
. S (730)
T =ES (730)
= (>30)
1 %7 na 9 o (730
Liman Belozernij ("10)
21 5--E- (>30)
HJ2 a5 (>30)
Liman Belozernij (15)
AR (25)
T I (15)
Liman Belozernij )
H]J2 Pocareri (12)
5 el _*t}‘ ja} Pocarer% (37)
34 Pocareri (40)
Bz Pocareri 6)
3 =< Ca 2= -




A skekx (10)
HJ2 A% (12)
S ol }
54 HJ2 SIS
U= ZHAE (18)
Uz shokx (19)
Z== A (15)
*3 Shak (24)
ShaF =z (35)
4. Lipid g HJ2 AFEE (13)
] 74 = (10)
o Wl =ddoe] Al A 54& nEetr] 98l Alsdy, 2 238 5
Wl E T3]

2. wH] Fd AT 54
(1) Al 2 ARRAAS T3 55 54
O #H(waxy), B (sugary), AHuio}lu](giant embryo), & 37F2(dull), %7], W

o A4
= O,
2 AZAEs AMAd i 2 Ve AR 54 AAS fd A B2 S48

Ly
_X
s

—

=

of wuj AEel AUIAS Tl FUlsdS APsATh(E 18).

£ 18 Al F o A E FAAL

EREE

I H

.

=]
By

2 (waxy)

%3 (11-KB-228)
23 (11-KB-228)
%3 (11-KB-228)
23 (11-KB-228)
%3 (11-KB-228)
L (11-KB-25)
L2t (11-KB-25)
L (11-KB-25)
L2 (11-KB-25)
L i (11-KB-25)

3] v =2 (11-DNA-1)
Er] %712} 2(11-DNA-2)
%316(11-DNA-6)
= 48(11-DNA-7)

% 226(11-DNA-8)

3] v = Z(11-DNA-1)
En] %712} 2(11-DNA-2)
Z216(11-DNA-6)
= 48(11-DNA-7)

% 1226(11-DNA-8)

I (Sugary)

su2(11-KNUM-32)
su2(11-KNUM-32)

A= 21(11-KNUM-1)
AH3(11-KNUM-128)

su2(11-KNUM-32)
su2(11-KNUM-32)

U F235(11-KB-145)
i (11-KB-181)

A o uy ol
(Giant embryo)

ge(11-KNUM-33)
ge(11-KNUM-34)
ge(11-KNUM-34)
W (11-KB-181)
¥ (11-KB-181)
S H(11-KB-181)
¥ (11-KB-181)

AH3(11-KB-128)
AF3(11-KB-128)
A% 21 (11-KNUM-1)

A Fge(11-ILM-25)
e Fge(11-ILM-27)
A Ege(11-ILM-28)
A5 2 ge(11-KNUM-33)

(

F&(Dull)

of
r‘\l
it

LM Z(11-JA-158)
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QW% (11-JA-158)
QM2 (11-JA-158)

S W2 (11-JA-158)
QM2 (11-JA-158)
3} 4 du(11-DNA-74)
34 du(11-DNA-74)
34 du(11-DNA-74)
3} 4 du(11-DNA-74)
3} 4 du(11-DNA-74)
34 du-2(11-DNA-77)
3} % du-4(11-DNA-79)
3} du-6(11-DNA-81)
34 du-6(11-DNA-81)
3} du-6(11-DNA-81)
3} du-6(11-DNA-82)
3} du-6(11-DNA-81)
EM140(du-5)(11-DNA-55)
EM140(du-5)(11-DNA-55)
EM140(du-5)(11-DNA-55)
EM140(du-5)(11-DNA-55)
EM140(du-5)(11-DNA-55)

3} 4 du-2(11-DNA-77)
3} 4 du-4(11-DNA-79)
3} du-6(11-DNA-81)
3} 4 du-7(11-DNA-82)
EM140(du-5)(11-DNA-55)
3} 4 du-2(11-DNA-77)
3} 4 du-4(11-DNA-79)
3} 4 du-6(11-DNA-81)
3} " du-7(11-DNA-82)
34 du(11-DNA-74)
34 du(11-DNA-74)
34 du(11-DNA-74)
3} 4 du-2(11-DNA-77)
3} 4 du-4(11-DNA-79)
3} 4 du-2(11-DNA-77)
3} 4 du-6(11-DNA-81)
34 du(11-DNA-74)
3} du-2(11-DNA-77)
3} du-4(11-DNA-79)
3} " du-6(11-DNA-81)
3} 4 du-7(11-DNA-82)

2152 (11-KB-26)
HJ2(H]J2)
2F3(11-KB-128)
2 (11-KB-25)

+F(11-KB-16)

AE-&(11-KB-26)

ZH-2-(11-KB-26)
Liman Belozernij(11-HS-106)

T =

=71 29 (11-KB-228) 2=(11-KB-15)
S t(11-KB-25) £%22(11-HS-68)
259 (11-KB-15) &% %(11-HS-68)
HJ2(HJ2) £ %22(11-HS-68)
4 (11-KB-103) Pocareri(11-DNA-37)
el A 2F3(11-KB-128) Pocareri(11-DNA-37)
we 1Bz (11-KB-231) Pocareri(11-DNA-37)
HJ2(HJ2) Pocareri(11-DNA-37)
HJ2(HJ2) ZAE(11-JA-182)
2 (11-KB-103) Z AT (11-JA-182)
2% (11-KB-103) 3HoF 2 (11-JA-187)
2F33(11-KB-128) FZ(11-JA-187)
o Aaa U2 (11-KB-101) ZAE(11-JA-182)
= ° U (11-KB-101) shok % (11-JA-187)
HJ2(HJ2) A AN (11-JA-167)
HJ2(HJ2) ZAE(11-JA-182)
T2 A(11-KB-193) Lol ZH(11-JA-091)
Z= 2 4 (11-KB-193) ZAGH(11-JA-263)
O 4 ST vWif EATE ¢ 48 =457 98 S (dw), 29 (wx), A
wolol(ge) 5 747 Agate] wulg FRsAch w3 A FA2 2D 914
= A FHE Y TS wuREo R S8 ATHEE 19, ¥ 20).
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# 19. aHjel AHEE ZFH FHAL

AeHs Al &8 v 1L
wx-1 3] | =2k Jon
WX-2 B x| 7} Jpn
wx—6 =16 China
wx—7 > =48 China
wWx—8 =226 China

# 20. F FE&EA oldE AT uv] B

=25 2 R s Y R
AlE%1
1. Sugary s
(2hm)) KNUM 32+ U233
S
. kg ©)
2. Giant KNUM 33 . ..
Sindongjin 6)
Embryo o] 5z
E_k,:]j:] 2 Ege (11)
(7 e o ul) = SM33(ge) 2)
du (6)
du-2 )
LWz du-4 (7)
du-6 (1)
du-7 (25)
du-5 (4)
du-2 (11)
du du-4 )
du-6 (11)
du-7 (10)
3. Dull du-2 du (1)
(Z=7+=) du—4 du (1)
du (1)
du-2 (2)
du-6 du—4
du-2 (1)
du-6 9)
du (1)
du-2 (1
du-5 du—4 B)
du-6 )
du-7 (10)

* KNUM32 ; 37 A°g, KNUM33, KNUM34 : A tjujoln] A S

O 7], W9 & H=adW & Add A R 7 AE 54 AdES fd 24T
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¥ 21 AMHAN 2 AEEL MAS s uwjz2g
| T Fi H| 3L (Fy A7)
HE-E =7 (>30)
ARE B (>10)
HJz gxx (>10)
Aksg RS (>20)
2~ U E;] o L
L &7l o Liman Belozernij 10
- £xx (>30)
%9 O (10)
= &x* (>30)
H]J2 Pocareri 6)
5 el A s Pocareri (>20)
' A Pocareri (>30)
Bz Pocareri 6)
ZAE (11)
HJ2 44 o) 5)
o ZAE (7)
= %)
5 e T o (10)
514 [ERRE B (10)
A3 58 gorz (10)
=z %?01 z (>30)
R s (2)
At v skokx (5)

sdwol ABe A4 S4L 1R Ao AEAH, U

FAAA el Q1w

® 22. Wz 5E(20139)
Rl 2 i
S su T
ugdary su =%
Fi(su X 4l-53) AR
Sugary Fy test Fi(su X 2l53) su
T HS036(A 5 =5)
PHS T KENG CHI JU
(Pre-harvest sprouting) sz HS036(Al =)
2537 KENG CHI JU
2E3 Bz
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Aroma A3 TCHAMPA
R KENG CHI JU
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® 24. 49 qun] T AT EFHIR

AEHT LA g =71 ey T TT
Control AEX 8/25 88.0 23.0 14.0
BCiF3-88 A1E%1 / KNUM-4(Dull) 8/25 | 86.1+3.0 | 22.1£1.0 | 13.6£1.5
BCiF3-103 A1&%1 / KNUM-33(ge) 8/26 | 88.1+0.7 | 24.3+1.3 | 12.6+0.5
BCF3-127 | 41-&%1 / KNUM-14(op,Chalky) 8/22 | 79.9+29 | 2562+22 | 13.8+1.9
BCiF3-128 | 421& %l / KNUM-34(op,Chalky) 8/22 1 90.3+4.1 | 30.1£0.6 | 14.8+2.4

BC1F3
-103
(A

O 2 7HA
& A3

# 25.

o] gl

Agronomical and physico-chemical properties of

shape mutants of Sindongjin.

endosperm and grain

raerof | e | Vot | com | T T o T o [ [ g T o0

date (cm) (cm) (mm) (mm) ratio (mm) (g)
KNUM-00 Normal 8/25 93.7 24.3 6.15 3.16 1.95 2.10 27.73
KNUM-01 Waxy MNU 8/28 95.3 20.2 5.78 2.97 1.95 2.10 26.67
KNUM-02 Waxy MNU 8/28 104.0 26.7 6.01 3.04 1.98 2.08 28.67
KNUM-03 Waxy MNU 8/28 101.7 20.7 5.89 3.07 1.92 2.13 29.00
KNUM-04 Dull y-ray 8/25 84.7 22.0 564 2.98 1.89 1.99 25.33
KNUM-05 Dull y-ray 8/29 85.7 21.7 5.74 294 1.96 2.09 26.67
KNUM-06 Opaque(rough) y-ray 8/23 70.0 23.0 5.85 2.96 1.98 1.95 24.33
KNUM-07 Opaque(rough) MNU 8/24 70.7 22.0 5.72 2.87 1.99 1.92 22.67
KNUM-08 Opaque(rough) y-ray 8/28 74.3 21.0 5.83 3.02 1.93 1.97 26.33
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KNUM-09 Opaque y-ray 8/24 86.3 22.7 5.80 3.06 1.90 2.00 26.67
KNUM-10 Opaque MNU 8/28 73.7 21.3 5.78 2.83 2.04 1.94 23.00
KNUM-11 Opaque(winkled) y-ray 8/24 89.0 21.0 5.76 3.13 1.84 1.93 26.00
KNUM-12 Opaque(winkled) y-ray 8/25 78.3 23.0 5.82 3.06 1.90 1.94 26.00
KNUM-13 Opaque(winkled) y-ray 8/26 81.0 21.3 5.80 3.10 1.87 1.96 27.33
KNUM-14 Opaque y-ray 8/22 76.0 22.0 5.81 3.00 1.93 1.98 26.00
KNUM-15 Opaque y-ray 8/14 89.7 217 5.79 3.01 1.93 2.01 26.00
KNUM-16 Opaque, Winkled y-ray 8/26 86.3 227 5.85 3.05 1.92 1.93 25.00
KNUM-17 Opaque y-ray 8/24 88.0 21.7 5.95 2.96 2.01 1.93 26.00
KNUM-18 Opaque y-ray 8/24 66.7 21.0 5.73 2.92 1.96 1.83 22.00
KNUM-19 Opaque y-ray 8/25 64.3 21.3 5.50 2.67 2.06 1.74 18.67
KNUM-20 Opaque y-ray 8/26 80.0 23.0 5.56 2.77 2.00 1.90 21.67
KNUM-21 Floury y-ray 8/25 84.2 23.0 5.88 2.99 1.97 1.92 24.00
KNUM-22 Floury y-ray 8/25 76.3 23.3 6.05 3.07 1.97 1.72 24.67
KNUM-23 Floury(winkled) y-ray 8/23 88.3 20.0 5.74 2.99 1.92 1.73 20.33
KNUM-24 Floury(winkled) y-ray 8/23 93.3 25.3 5.72 2.92 1.96 1.74 20.67
KNUM-25 Opaque y-ray 8/26 74.3 21.0 5.70 2.87 1.99 1.82 21.33
KNUM-26 Shrunken y-ray 8/23 85.7 20.7 5.77 3.00 1.92 1.62 18.00
KNUM-27 Opaque MNU 8/28 88.0 19.3 5.68 3.12 1.82 1.87 23.33
KNUM-28 Opaque y-ray 8/26 87.0 20.3 5.10 2.95 1.73 1.92 19.33
KNUM-29 Sugary y-ray 8/23 94.0 21.0 5.70 297 1.92 1.70 20.00
KNUM-30 8/23 94.0 21.0 5.77 2.99 1.93 1.71 21.00
KNUM-31 Sugary y-ray 8/28 86.7 20.0 561 2.90 1.93 1.01 13.00
KNUM-32 Giant embryo y-ray 8/26 85.3 21.0 5.79 3.12 1.86 2.02 25.33
KNUM-33 Giant embryo y-ray 8/26 87.7 23.0 5.74 3.15 1.82 2.01 26.00
KNUM-34 Giant embryo y-ray 8/25 88.3 20.0 5.82 2.98 1.95 1.80 19.00
KNUM-35 White core y-ray 8/22 88.7 27.0 5.71 3.12 1.83 2.06 25.67
KNUM-36 Opaque y-ray 8/25 86.7 19.3 5.62 3.22 1.74 211 2767
KNUM-37 Opaque y-ray 8/14 89.3 24.0 5.77 3.10 1.86 2.04 25.67
KNUM-38 White core y-ray 8/24 90.7 24.3 6.05 3.20 1.89 211 29.67
KNUM-39 ‘White core y-ray 8/23 91.3 22.3 5.99 3.17 1.89 2.10 29.00
KNUM-40 White belly y-ray 8/25 88.3 21.7 5.84 3.23 1.81 2.10 29.00
KNUM-41 White core y-ray 8/27 80.0 23.0 5.94 3.10 1.92 2.05 26.33
KNUM-42 White core MNU 8/25 82.7 217 5.96 3.23 1.85 2.08 29.33
KNUM-43 White core y-ray 8/26 87.0 17.7 591 3.21 1.84 2.08 29.33
KNUM-44 White belly y-ray 8/26 83.0 21.0 5.74 3.09 1.86 2.03 25.67
KNUM-45 White belly y-ray 8/24 5.8 5.8 5.84 3.11 1.88 213 28.33
KNUM-46 White belly y-ray 8/25 90.3 22.0 5.95 3.07 1.94 2.04 27.67
KNUM-47 Large grain MNU 81.7 21.3 6.34 3.34 1.90 215 35.00
B Round grain . = o
KNUM-48 (white core) y-ray 8/17 88.0 22.0 5.34 3.39 1.57 222 28.67
_ Round grain _ _
KNUM-49 (white belly) y-ray 8/24 82.3 18.3 541 3.35 1.62 2.28 30.00
KNUM-50 High Amylose y-ray 8/26 83.0 20.3 5.54 2.91 1.90 1.57 17.33
KNUM-51 High Amylose y-ray 8/26 79.7 20.3 5.64 2.93 1.93 1.64 18.67
KNUM-52 Small grain y-ray 8/25 89.0 21.0 5.39 2.91 1.85 2.14 24.00
KNUM-53 Small grain y-ray 8/22 86.3 20.0 5.10 2.98 1.72 2.02 22.00
KNUM-54 Small grain y-ray 8/24 82.0 22.0 515 297 1.73 2.19 24.00
KNUM-55 Immature grain MNU 8/27 72.3 25.0 5.94 2.78 2.14 1.62 19.00
KNUM-56 Long grain y-ray 8/25 85.0 19.0 6.33 2.74 2.31 1.99 26.67
= O~ : = =
O &9 7](heading date)oll thsll YE & vlus] HH AsH e 89 21dely djf-i
=57] 159 WelA &3, waxy, dull, floury, white belly® #+F¥H A& o
=] = O~ = e =
& WHolREHT A A E53te AEE YERWY 53] flourye] KNUM-297
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KNUM-48+= 434 1572 A9 A3 77t 545 B 53 myue di
oF =42 (Winkled) 3+ Fef9] T2 7] (sugary)?l KNUM-31+2
AHFolA 1.01mm, 14.1ge = 25312 ¢F 50% HE% 1, KNUM-26%
< Bt AU 49 §d FFor 71" SAA RS KNUM-569]
144g~34.1go &2 2uf o]te] Wo] &3} &/3% ¥ 157~2319 vgs &+
Ho| A S-S FE Wolnlug FAEA YA
AL 5SS YEET 3 S i R F4Y
A BEEE AL FAAY ARl AA vdHdd
. 279 opague-2Y% foury-2 (Mertz et al., 1964)o| A= a1g}o]
RAA T dofgk AFEEHoR W ot ko] W
af AA Aujstrt = A A 7F vk webA A A

53 %
a7 e SEAe a7 A ATE A S}

= o
o,

ol

i3

ﬂC>L

N,

I0

K

-

(o4

2 o o

> O N

oL = ;I.,_: Jlm
\
g

o ofN M off ox X ¥O I X do & v
1

MRS mEow F4 wF L 4P ABNA TFE awd wolE R
AN, o5 Wolt P Wolsh BMFH o8] hrelAE FAWMAL peptide
7 owolAl W ARG wAE nEAFe] WolAE Atk 53 wfel S4wo]
of ost Wol Aol mEAE Wol AF ARFHe] B FAA YA, A
duAEA dAE 78 5o F8d ARE olgd Aolgt A, FulFEol
WE T4 wNa] st Wol At vy WA o Ao mE §Esh 7%
2 FYsE 5 9= FA-5F0 F88 A8 @ Aoln

o i, pus -
Al FASA R AAF frlE VIES ol8dt Auistli, FERIEUS 45

Hol Ale vie 540°] waxy(wx,
Zh), dull(dy, F3t#), giant embryo(ge, Adiwioln]), shrunken(sh), sugary(sw),

opaque(op) FHZ o529 i SAS thdd 7he el 482 & Ut

¥ 26914 waxy, dull, high amylose, floury, shrunken, sugary¢} o] wlf & W]
AEe] RVA #4243 FI3AS&EE REo]l 684927 KNUM-01, KNUM-02,
KNUM-03, KNUM-04, KNUM-05°4+% =ZE3 §AF 3 A7,  KNUM-29,
KNUM-31, KNUM-50, KNUM-51°A= 856, 824% vul$- =9k, KNUM-22,
KNUM-23, KNUM-24, KNUM-260l A& R wo ohh = H3S v Hud
=& KNUM-04, KNUM-05°1A =2 AdS HJi, KNUM-29, KNUM-3I,
KNUM-50, KNUM-51olA = & 4 &S vedon, o

sk At s KNUM-04, KNUM-05914 REHT =

Age nL,
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KNUM-26, KNUM-29, KNUM*BL KNUM-50, KNUM-51¢4+= AFo]l7F A€ 1A

o e A4S nth AR =4 Bu8 QNHEE ofuR g v
2 A&<2 KNUM-01, KNUM—OZ, KNUM-03, KNUM-04, KNUM—OSOHH*‘: e 7
F2 molWA wipt mgA AYHE AWAL Wuk 43 A, 71 el A
FolME EEHT =2 AES UEdo w3irb we gEs o 91911?}.
¥ 26 HifEAH] AT RVA E4247
Rapic Visco Analysis
A &8 Hl - 54 Poak | Pasti Tl
ea asting ma .
time temp. Peak Through vise Breakdown | Setback | Corsistercy
R Normal 547 68.4 167.8 65.4 1475 102.4 -20.3 37
KNUM-01M Waxy 3.00 68.3 142.4 34.6 479 107.8 -945 73.3
KNUM-02M Waxy 3.00 68.2 134.8 35.2 52.6 99.6 -82.2 64.4
KNUM-03M Waxy 3.00 68.3 132.4 32.3 44.8 100.2 -87.7 67.9
KNUM-04?* Dull 4.07 68.3 2187 41.3 66.7 177.3 -1520 136
KNUM-05* Dull 5.33 68.2 188.9 72.0 110.3 116.9 -78.6 449
_ High _
KNUM-50° | 8 | 593 | 824 255 23.8 58.9 1.8 334 22
_ High _
KNUM-51% | Mh | 600 | 823 309 30.7 63.4 0.3 325 30.4
KNUM-21* Floury 5.53 68.1 158.3 83.8 170.3 74.6 119 -9.2
KNUM-22¢¥ Floury 5.67 75.2 1715 81.3 200.3 90.3 28.8 9
KNUM-23" | [Bowy | 597 | 720 | 1219 | 605 | 1345 614 126 0.9
_ Floury
KNUM-24?* (winkled) 5.40 71.2 141.3 68.3 164.4 73.1 23.1 48
KNUM-26% | Shrunken 5.73 70.5 154.3 82.3 157.3 72.1 3 -10.2
KNUM-29¥ Sugary 5.47 85.6 44.3 31.7 82.7 12.6 384 -19.1
KNUM-31° Sugary 6.40 85.6 32.6 30.8 69.0 1.8 36.4 -28.9
O ¥ 2794 peak time< opaque, white core, white belly® wFH AlEoA EEHT}H
AAHoR o £ JEE BP0V, FheEE AAHCR of e AYE B
GA R opaque® EFE KNUM-9, KNUM-13, KNUM-27, KNUM-282] A% A +=
T Ei}%E% et opaque® EFH AT At e+ EE(1024 RVU)H T}
EAY B 7S YEe w9 gad 54935671273 RVU)E KA1, white
core(53.9~147.9 RVU), white belly(92.47128.4 RVU)o| A= FAFSE AgS HYT &
sk A HEH = FA] opaque® w8 AlFolA -45.7757.8 RVU, white core -0.87-54.5
RVU, white belly -1.97-37.5 RVU9] tv}okat 4 skS ey
¥ 27. i< AF9 RVA EAZ T
) Rapic Visco Analysis
A4 = Peak | Pasting Final L
=78 time temp. Peak Through vise Breakdown | Setback | Consistency
AER Normal | 547 68.4 167.8 65.4 1475 102.4 -20.3 37
KNUM-09* Opaque 5.8 75.2 140.3 71.8 157.1 68.4 16.8 -3.4
KNUM-10M Opaque 5.73 68.1 172.1 71.3 134.2 100.8 -37.9 29.4
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KNUM-14* | Opaque | 573 68 2084 | 943 2222 | 1142 138 199
KNUM-15' | Opaque | 567 | 681 134 80.4 176.6 536 42,6 268
KNUM-17* | Opaue | 593 | 682 | 2077 | 1062 | 2111 | 1025 34 -2.7
KNUM-18' | Opaue | 573 | 682 | 2163 | 963 2174 | 1201 11 238
KNUM-19* | Opaque | 567 | 682 | 1992 | 879 2083 | 1113 9.1 23.3
KNUM-20° | Opaue | 573 | 683 | 2411 | 1273 | 2278 | 1138 | -133 | -136
KNUM-25' | Opaque | 567 68 170.3 71 161.6 99.3 -8.7 28.3
KNUM-27 | Opaque | 553 | 744 | 1094 | 591 149.5 50.3 40.1 88
KNUM-28 | Opaque | 513 | 745 | 494 118 46.2 37.6 -33 25.8
KNUM-36* | Opaue | 553 | 682 | 1798 | 864 173.6 93.4 -6.3 7
KNUM-37* | Opaue | 573 | 681 | 1305 | 949 188.3 356 57.8 -59.3
KNUM-06" m 553 68.1 170 76.8 185.8 932 15.8 16.3
KNUM-07' | (RO | 573 | 682 | 1917 | 882 197.7 | 1035 6 15.3
KNUM-08"* %“ﬁ 5.67 682 192.6 923 2103 100.3 17.7 79

_ Opaque -
KNUM-11* | Qmae’ | 553 | 683 | 206.3 79 1606 | 127.3 45.7 433

_19¥ Opaque -
KNUM-12¢ | Qe | 553 | 681 | 1918 | 7938 1729 | 1121 189 32.3

- Opaque .
KNUM-13* | Qmaes | 56 776 | 1474 | 757 180.4 718 33 39

- Opaque -
KNUM-16* | e’ | 573 | 682 | 2146 | 995 1948 | 1151 19.8 156
KNUM-35* | White | 56 631 | 2063 | 929 1781 | 1134 | -283 20.5
KNUM-38* | White | 553 | 681 | 2148 | 845 160.3 | 1303 | -545 | 458
KNUM-39* | White | 567 | 681 | 2703 | 1224 | 2342 | 1479 | -362 25.5
KNUM-41* | White | 547 1 682 | 1902 | 798 1624 | 1103 | -2738 305
KNUM-42" | White | 54 68.1 92 38.1 91.2 53.9 -0.8 1538
KNUM-43* | White | 5731 682 | 2178 | 1046 | 2036 | 1132 | -142 86
KNUM-40* | PRt | 547 | 682 | 2175 | 891 180 1284 | -375 39.3
KNUM-44 | WHte | 553 682 | 1665 | 74l 159.7 92.4 6.8 183
KNUM-45M | WRte | 553 681 | 1703 | 778 168.4 92.5 -19 147
KNUM-46" | hte | 58 633 | 2038 | 969 1955 | 1069 -83 10

O Rapid viscosity analysisollA AAE 59 A3 ¥ 289149 o] peak

viscosity ¥} peak time, trough viscosity®} setbacksS A 93t 2+ AAAAE e

Wl peak viscosity™= breakdown®} E=e] Ao ¥ (r=0913)S E o1, setback

= Fol A#(r=10410)2 YEFHY. Trough viscosity+= final viscosity$} 1% 2]

9]

& (r=0.950)=

nglo

consistency ¢+=
Setback¥} consistency 2}+= J_+«] o)A (r=-0913)S e T

¥ 28. RVA 24 59 FAA 2 @A
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PV TV FV BD SB C PT
Average 167.68 74.41 155.29 93.28 -12.40 18.87 5.44
Range 244.83 11550 189.42 177.08 209.83 195.33 3.40
Maximum 270.33 127.33 23417 177.33 57.83 136.00 6.40
Minimum 25.50 11.83 44.75 0.25 -152.00 -59.33 3.00
Std. Dev. .14 25.88 52.13 35.90 38.95 31.39 0.65
Correlations
TV 0.825:
FV 0.732: 0.950::
BD 0.913 0.524x 0.419x
SB —0.410sx 0.124 0.321 —0.708x
C 0.364: —0.226% —0.304: 0.71 2 —0.91 3
PT 0.048 0.452x 0.562xx —0.254: 0686 —0.663#
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E 36 HFE 1AY AFY NEFAER

ATHS A =57 Ed's T

HJ-16 | 59/ F3 / Fr5741 / 2714 8.21 774+32  21.945.3
H]-17 | 9/ F3 // Fo574 / 2714 8.21 74640  20.4+2.4
HJ-20 | &9/ 3/ 5721/ 2714 8.25 65.0+1.6  19.7£1.0
HJ-27 | &9/ F3 / F95FA / 2714 8.26 86.7+3.7  20.1+1.0
HJ-33 | &9/ F4 / Fo5FA / 2714 8.14 71.3¢21  20.8+1.1
H]-36 | 5%/ 53 / Fo5741 / 2714 8.25 827425  20.6+2.4

A o
-89

=
T

el

-90

¥ 38. ¥ AT JE2FdIA
AsHE L) =35t 7] 7FA) 2= EES
AY o] -89 T / Sigahabutae 8/30 104.1+3.3 | 21.7+£1.2 | 22.3£1.
A ol =92 212 Sigahabutae 8/28 - - -

O Adinjoln] AFe] Bate dnAd

- dAE A AS T LA =FIECE o] VIR E el tE 2ARE Al 4

As T XA B dAe] AP 97 99U EejA 7| 27 AlSS A
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a9 42. 42" A3 ANEEAZH]-8)

£ 42 HJ-8 A% 71E54¥3

22 | oas | 24 | a%em | FFem | e | AT ar
oA (No) | M25(No) | 9 E (g)
2012 8/19 77.90£2.33 | 20.70£2.70 | 14.90+£1.80 | 110.10£3.89 | 20.70+0.17
H-8 2013 &/20 76.9£2.04 20.6+1.01 14.3+1.60 105.4+4.29 21.2+0.28
ot 77.38 20.66 14.58 107.77 20.97
ol Al 0394 0.29 3.07 3.06 1.85
- HJ-432 H]-8¥ £ WHoz HAAS AA 391, 57 8920¢ AT ot
FETITF(]AF)E 4R BEolw o2 el 209cm=z (1 #Holvp, RS ¢
Agolv, Ar] ARFLE 26.30g0] T
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¥ 43. HJ-43 ATY 712543832

22| oaE | 247 ddem) | FRem) | e | oEE o @
oA (No.) | Hed<=(No.) | A HF(g)
2012 | 824 | 8550:1.94 | 2160+0.63 | 1380130 | 109404445 | 210024
2013 | 820 | 856:142 | 209:104 | 141:116 | 1016:298 | 213030
R 8556 21.23 1395 105.48 21.17
ol A4 0.10 250 152 5% 111
U - AsA #d 29 fFAEY
(1) BHAe] BE gAY B faAEe 3 dud B4
O WAslAd F A" (Seed Longevity)e] #dE FA3 FHAXTHe] A3Ad 4
Celd Faw 54 Bl sel EA4eHe B4 44 2 F4TG0) qdold Fa
Qa0 Aesped, BASEANA W) FAE AFEEL AN A2E EES F
£ Awakee 85 AR Aol
- RHAEEY A5 B FHAE disiA Haplotype ¥41S sk, o1 5

A AE A A

Azl Lox 1, Lox 2, Lox 3° W3k

b £ S Tt

x 1, Lox 2 Haplotypeol thafs ¥4 2z}

7)
S X3 9370, 27709 variation F-91E S

o
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TR
oo |3 Mo of aces B
=2inn
6 G4 F
G 5|6 | F I 5 .

| 2 1
I | | — N
| A l[ﬂ- T b b T RBE MREE OREATRS0E
Alalo 1 Saed Longaty related genas

19 45. Lox 34| Haplotype®t TATH I d&E Al 71X F349 ®o] 7

O

Lox 3 AR tsid &4 A 217 4719 haplotype®t SNP$ InDels ¥ 3FH3F 8
R o

7R @] variation F+9 = 2+

A= 7)|Ed BHuEA 2SS exon £ NEE

W oEdy A4 fA% B

YL 155, 183 / YL 87 w}# set=® Ev%?l s oo Qg A 120 A
Al el Pita 2= YL 155/YL 87 A olAl= 3%FF°] 1024bp =S F At
YL ISIYL 87 BAGAE 15E0l Mg 249t ohgHaA Fa8 Pio
Agy FA% gAe 98 BAE A49e YAoR NBS O/UR $%¥ DNA @

Hol| AggE A Hinfl AFEALE 22 d A3 500bp, 460bp, 240bp, 220bp =7 & A
@ HAQom 571 typel 2 WF HATE o] F 15%F Fol A 460bpe}t 220bp W=7} &
‘d ¥ o] Pi9-typel = W3z th

(NIRRT

ot
—_—

I9E 46. =4 AZAH #A4A vA HA(F: Pita, % Pi-9)

W =9y AeA 542 Pi-b, Pi-9) Haplotype ¥4
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- =AY S o2 haplotype A4S o]l&% ¥ =dHW @ FHA2] haplotype

variation 215 =33} ¢t}

I - . !

I e O e P e e S e TR e e TR
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WGaaTh |
3 4 D TATTT (34/34]
evoval (1778 || "M ETERI Dl GAATCTAARKCTAIS 4]

el AGCTEGAATLACIGTCTGETGRAGTTC
(LI

a3 47. Pi-b #A A9 haplotype ¥41(39 type)

R,

¥y ¢
=

- ¥

B T = T i - e e TR T
e OIF 2673 9 s acid

‘ I s

& L o ool

e i oo 4
Fe YO0 RN UL

§ g

&

9 48. Pi-9 79 haplotype #4](195 type)

FA A Pi-b, Pi-9€ o]&3te] 7}z 39 type, 195 type®] haplotype
] Th3t variations EYPALAA A Fo STt FF SEHAT
pzs

stel wiAZ AA F HHF AAES Qo £dY A
= )

o
op

|
Attt 3 4= Add 33 AgE FF ¥HEgY (17
AH) ¢} Bacterial leaf light(K1, K2, K3)o] 3t A A==
EFEo dEiAeE 1271 T8 =49 FAA gk §AS

s
of AbEHE mAE 7]Eo] R =7 oA BERE T35}

ot

R 4. ARF AL 2ZFE=EY E Bacterial leaf light A &4 54

= ol = - A BLB
Asas Aune A% =44 Kl K2 K3
11-JA-086 1T010151 718 Z 7 - _ i
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11-JA-087
11-JA-089
11-JA-091
11-JA-092
11-JA-100
11-JA-102
11-JA-103
11-JA-104
11-JA-109
11-JA-111
11-JA-122
11-JA-127
11-JA-160
11-JA-161
11-JA-162
11-JA-163
11-JA-167
11-JA-179
11-JA-180
11-JA-182
11-JA-184
11-JA-185
11-JA-187
11-JA-258
11-JA-262
11-JA-263
11-JA-265
11-JA-266
11-JA-330
11-JA-360
11-JA-368
11-JA-389

IT110944
IT010565
IT010628
IT010480
IT010555
IT010727
IT010728
IT010726
IT010376
IT010582
IT010417
IT009118
IT009128
IT006538
IT007559
IT173444
IT009221
IT006818
IT005500
IT008530
1T224681
17226487
IT009060
IT008413
IT010577
IT010704
IT010339
IT006622
IT009078
1T229901
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E 45. =99 AZA /AR FA AHLE vA AR
S S eeim WY aiR ks
Pi-b 2 NShb 57 629
Pi-5 9 JJ817 60 1450 Cho et al. 2007
Pi-a 11 Yca72+* 60 870/635
pB8 55 700 .
) Liu et al. 2002
Pi-9 6 pBA14 55 400
NBS-0O/Ux 60 928 Qu et al. 2006
JJ80 56 442
Pi-i 9 JJ81 56 343 Yi et al. 2004
JJ113 56 484
YL155/87 58 1042
Pi-ta, ta2 12 YL183/87 55 1042 Jia et al. 2004
YL100/102 55 403
Pit 1 t256 60 322
Pies 6 24792 60 340
260510 60 356
. 7t4792 60 340 .
Pi-zt 6 Hayashi et al 2006
7t6057 60 360
Pi-k 11 k6415 60 140
Pi-km 11 k6441 60 404
Pi-kp 11 k39575 60 158

* A A Hinf I A g
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A : Pi—b (marker : Nsb)

li=dA | H=dA | l=dA | H-dA | J=04 | DdA | D38 ) D-dA I]-I.k!ll-J.ll I]-JJ-E

A
-85 | 87 | & | -8 | -8 | -0 | - -8 | -l | -E2 | T | 160 | b | DR | -3

I “ f-dA | Hi=dk II-J.'.i:I]-J.l. h-da | i-
|

-1
é
E

| M | =44 II'.H.:II'JA W=d | 11=d& | 11=JA II'JAEII'JA T [ 10=da ] 0i=28 | i=da | 10=da | ni=ap | 1i=dn | B=an
-IET | -I® |-BO |2 |14 |- |-07 |-DSE | -gR | -DE3 |- | 366 | -3 |-360 |-3G8 | -89

B : Pi—ta, ta2 (marker : YL183/YL8Y)

M l=JA II-J.*.!II-JA =8 | Db | D=8 | =4 | 1A | D06 IE-J.i.i“-.lﬁ. li-JA I-J.I".|1I-
= |

' 04| K08 | -l | -2 | -

fi=aa | 1-04 | -an
<86 | -87 | -B8 | - | -9} | W0 | -M2 | -3 -

A
=160 | -l | -162 | 163

1024bp

e

[-aa n-aal n-aa =g fo-aa - [ e-2a ] i-an | -aa ] u-aa o-oa [ n-0a Tn-oal n-0a | n-da | o-a |
|67 -W0 |- |4 |- |7 |58 |0 |6 | -365 | D66 |-30 |30 | -36B -w__|

M

1024bp |

a9 48 £F A2 AAE F3) =99 A% #AF 94

- Pi~ta= Jia & (2004)° 93] 7/l vpAE A&t Pi-tas SAAFHAAZA £
Aol YLI55/87(Pi-ta 5°lvk71), YLI83/87(Pi-ta 5olvtA) + 7He] vi7& Abgs}
Atk S WS Picta #RAAE A FAT 5 Qs wACIY Pictast Pi-taZs
s FRetAs X oohe AR Busodv dwdE AAE 3370 FAA FolA

), A, de ALt Be FFoAM AZAY FdA EAE A
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(a) (b)
K401
E w
‘_=l’="”'“'u=_°‘= = ; it ﬂq*nlmu:‘:.‘ugn:“q:;:llmmll-m ™
s pesnt 3 HEEIEER  Powde D iT¥eiw
F R - darding S i lich Rooes
I 49 3234 F 4 A3} (a: PLINK, b: GAPIT)

- W A4 BAAYe} A8 E A4S A 7S Baw 2719 SoftwareE ]
St A A Ay a9 499 22 AdE Ry, O F FH PP o] &3k
PLINK SoftwareE ©]-&3lo] 4712] NBS-LRR(Nucleotide-Binding Site Leucine-Rich
Repeat) R FZAE gQls}3] ],

O Anaerobic Germination ¥# % 2}2] Haplotype 4]

- Anaerobic germination ¥# 3719 FAAE2] haplotype &4 °] 43 = At} Subl,
Sub2, Ramdy3Dell Al 2tz 4670, 187, 1978 H-#o A variationo] &2l ¥ At}

_— , !

LY~ L L ]

e

FITRIRs TR IR NIEAERER RO eSS s I

-'-'.-:“- :-':..'."-- + M hicd
REEEBat FEENEREr PN WAE| 1
hWELRG CRRRREEY PRWlE! | | 1 ! H
MRELEUEFEFRERCr NG | | I !
TR I T IR | J/ \ 3
4 e L L L e | ! b \ -
Ll SIS I TIAI I TITN | I ! L /f
WL ERC R GE RS D CHUE PR OERAR Wl | o I ; ] :
P T S A S A I B 0 ¢ ] 1 lhuml T
R OR G At GE e W EEAE P b e RNk 51 1 T 1 1 0 ¥ W ires6 G il
FATE TR I T S T 11 R T i
FAFI T TS TS . i1 T A ¢ ! : - :
AT A R TSI AT TR E 4 § 4 p_l B }
CEECRGEEGENIGH LY E@a CrIBEER) i mr s J"’ v ¥ & 11" 1 " r i
WEOMGEE CE AT TIEE o Iy =
I T T T E 13 F I T : g\ T T hbhhnk i
HEROEE-FDETRhLE aTEEERT ] b 1 T & [’ koI i
T NTEE Nk 1 - i |
__f .E_ 15? --E'._, :‘—.'": L1 H [ T ih kI i\

a9 50. =¢Y¥F Zb anaerobic germination¥ #HE 3709 FHAHSub2, Ramdy3D
(0s08t0473900-01) and Ramdy3D (Os08t0473800-01)]¢] haplotype.
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O ™ 9] Pre-harvest Sprouting(5=%to}) #& 742} Haplotype w49
- ol I FH2 4709 Haplotypes w48 A3, OsVPIS 2771+, Osabal> 29

1%, Alpha-amylase 3D 671%, OsGAZ20oxIS 1471502 o] Ft}h S2ole}
AHE FA122] exonF-i2o] A2 SNP9 InDel nonsynonymous® Q1% il
o] A¥E Fa Fol AYAHAS 7l FFES LT F Ui, foA AdESd A
Aol 71 xste] ol FAo] i A4 A4E 36, haplotypings &%
SNP wtANE & 4 Q&= 7|2AEE ©] &7l ASR
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o . 2ol | em) | 2 em) EG o] At & n
= © e o] 41 (No) | B S5No) | H 8E(g)
2009 8.20 85.8+1.13 | 19.3+0.57 10.9+£1.40 88.5+3.40 20.3£0.20
= 2010 8.23 84.920.72 | 19.0£0.59 10.5+1.57 87.1+2.96 20.2+0.30
e at 85.34 19.16 10.69 87.78 20.25
o] Al 4= 0.75 0.89 2.05 1.10 0.52
2009 8.11 76.2+£0.60 | 19.6x00.64 11.2£1.47 90.2+3.38 21.1+£0.22
223 2010 812 75.2+10.62 | 19.3+0.64 10.9+1.52 89.0+£3.70 20.9+0.29
e Bt 75.70 19.44 11.03 89.58 21.00
Ho| A4 0.85 1.06 1.60 0.98 0.61
¥ 48 NFgEde JAd g AN dEFST(FH)Y sF8d 932
e kil A& )8 =2k A]
TR | 4ol Z FA | &S | Aol =z A | gE | E| T
0,
(mm) | (mm) | (mm) H] (mm) | (mm) | (mm) H] (%) (kg/102)
F3 6.82 3.18 2.25 2.14 4.83 2.86 2.02 1.69 82.5 453
A 6.94 3.3 2.28 2.10 4.86 291 2.04 1.67 81.2 457
¥ 49 A9ed= A gy A4 d2E23(FH)Y A EA
am FHE A/ Ate] 5= | opd Zaskek | chul Z g} ek oA
(1-9) (0-9) (1-7) (%) (%)
+4 1 1 6.3 19.1 7.0 72
Ak 5 > Az 6.4 119 6.8 1)
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O SAAEY AdANEY Woh 2 ABA A 84 P}
-2z 29 An(dE 15, o% 23)
® 50 % 139 /125492
. = 9 | oA+ A
T e el @Rlem) | R o) | Bt | A9 ()
2011 8.20 94.7+2.3 25.0+t1.5 11.6£2.1 103+6.7 27.93+0.18
- 2012 8.21 93.7+19 24.3+0.9 12.4+15 92455 27.73+0.10
o3t 94.2 247 12.0 975 27.83
o] 7| 5 0.75 2.01 477 7.98 0.51
2011 8.23 86.1£3.1 22.2%1.0 13615 110+4.1 26.31+0.18
a1 2012 8.25 85.2+1.9 21.8+14 12.6+1.3 08+3.2 26.0+0.11
= At 85.7 22.0 131 104 26.86
o] Al 0.74 1.29 540 8.16 0.84
¥ 51. dF 239 7|[EF5HEA
. N g | oA+ A
T | oaw el ) | Eem) | o) | et | # 8% (@)
2011 8.20 94.7+2.3 25.0+£1.5 11.6£2.1 103+6.7 27.93+0.18
- 2012 8.21 93.7£19 24.3£09 12.4+1.5 92455 27.73+0.10
1t 94.2 247 12.0 975 27.83
ol A4 0.75 2.01 477 7.98 0.51
2011 8.17 88.1+0.7 22.3+t1.3 12.6£0.6 108+4.7 23.80£0.11
o 52 2012 8.18 &7.1£1.8 21.3+1.1 13.0+1.1 98+4.5 23.44+0.18
= Ayt 87.6 22.8 12.8 103 23.62
ol A4 0.81 3.24 2.21 6.87 1.08
- ool AR Az A% b iAol AEHe AA EENEE B
O SAEZY o, AW 2 Ad g B}
o~3dstel Al WAk £ So ZATAA At BAve] $5AE
Y AHold 22~ du “dFla’el Adiujoln] “dF257e tidt FAEsA 2 EA
$71%5 71%S ot Aue ATE nPoz FUE FEUASE 27, EXA
AbElamala 24, FFREEY 24 BT SR
S i AREAA dElE, 525 dEEE NEA @, AuergA
2 Aol BAE AAG Ad FEA/NS P Adwe] g AAHow
257) 2~39 A Sw, FS AP UREe EA4d QolA Wolst A
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F 56. TYA AF VNG €2 V2 R A5F

e ]

g7 2011 2010 | .

g e e e Az | 20119 | 20109
A | 205 30.6 108 19.1 0.6 2292 97.9
A | 268 36.3 19.9 26.1 2 715 1445
Az | 118 205 0 9.7 0.8 0 58.5
49 118 205 55 9.7 2 166 585
59 185 31 0 17.3 1.2 81.5 103
64 225 32.8 136 23.3 0.8 3895 8.5
74 26 36.3 195 26.1 -0.1 715 1445
8¢ 263 36 19.9 - 219 -
99 224 335 105 - 335 -
109 | 154 24.1 6.5 - - - -

FE, AEY 52 u2d FRow ZAHATHILY

oy
kT

a9 55 FATH AT 72, g5, F5E ¥l
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¥ 57. BAE, AE € 999 20119 U4 v
o N wE R
= dibt GRT FUA Gkt GRe FUA Gkt 9Re YA

H#t 10 57 15

49 AW 164 156 139 89 93 92 185 56 133
A4 65 56 82 39 50 35 0 0 0
At 177 62 44

59 HW 213 215 232 92 97 9%5 455 59 38
AA 145 126 135 45 50 47 0 0 0
P 21 73 10.4

69 Ad 25 2% 261 92 9% 9%5 90 1065 1555
Ax 171 171 187 55 65 51 0 0 0
Wit 244 81 19.4

79 HW 277 285 304 91 97 9% 90 83 167
A4 203 21 22 62 63 30 0 0 0
W3+ 245 80 71

84  Hu 28 281 304 91 96 92 675 68 70
A4 207 215 236 67 78 48 0 0 0
H 193 74 33

99  Ho 244 25 281 9 94 93 51 295 19
A4 159 158 163 60 64 52 0 0 0
A& 134 69 0

102 AW 147 158 17 76 85 81 0 0 0
A4 114 111 13 63 69 44 0 0 0

O BEREAN BA(FAL, oib)

- 2AAQ FAEH FIEFS BEZ 9ol F A BE FEIL grEe 44
(FRT- 64%, dAibat 51%)S AR AL, oz XS uAESET 25% A%
Qovt dabie] Aol AYEsL 34% AR vehdth 1 9] AE, FEE o
2 HEZ FESFATHIHE 56).

=EIINE =EIINE

SHi: SHus

) asmae Sk Sk
-t% i ] EE;E*—:@; EE;E{:H

|||'
R o] 2k
9] (ha, %)
TOw e A R
AE ANE AR 9E PE APE

a2 19 0 1591 3751 39732 1593 866 0 62104

e 0.2 - 26 60 641 57 14 -

o 0 19 23 827 1782 26626 3978 24% 429 52180

s 00 00 16 342 510 76 47 08
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I 56. I, AiTY BE X4

- BT EYGAY #Ex= FEAVE 29 ha® 325%F AAsEA A, A=A 7L

239% 5 AR o, 53] s|tH kA7 A A 62,106hae] 28.2%%) 17,529has =HA]
st G FFo uist Aol Algeitt. oibate] A FEA7F 275%= 7F
A W, A/RA} 236% ArEArh 123 AebA st 249% A% A4
4 57)

=EE =TT

=t =T

=i =i

=330 = F0

= = YA

= 5T gaun

=t = gj;n EY

S ifae S

= §3R0T =1l

e -

St of 4k

¢ (ha, %)
- 3l o} = s Ak AL E _
vew I8 08 B S A e wem awe

o

133 17529 1,128 123 14842 207 20,178 7,965 4,313 62,105

T
0.2 28.2 1.8 0.2 239 0.3 325 128 6.9 100
Sk 1,094 2,634 4606 2232 12315 1948 14,350 12997 2,157 52,176
A 5.0 3.8 4.3 23.6 3.7 2715 249 4.1 100
©oeW A, stalR e A, FAA, A, A5A T

a9 57 I, AT EYAEYE £X
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s : 5% o | o
el . -1 - A =
= e = Es
| o — - ki
it | 1

oo || W

120004 1L

| : I

g | L

gout | e

wanf | w

] | ] o] |

N i ANEHR i ] YT ¥
o] &3 EX] o]&FH
9] (ha)
= Hk ZADAA] /LA A

g2 T 27,073 6,890 Z A 118455, YA 9,688 62,106
TR T 27,072 10,842 012,819, A 1 10,895, A - 477 62,105

O9 58 BT EXOE A R LAY

1[3]]. i . | oz
i ' Igﬂ!
sl
jH ] A mil
T
1
0
w
m
£ K ANELA i ) T i
o] &3k EX] o]&FH
@2l (ha)
= Ll ZAEAA] /LA A
g2 17,107 7,721 ZA 1 8595, YA : 18,755 52,178
T2 17,059 9,827 I 1 5306, A 11,299, LA - 8,687 52,178

a9 59. AT EAolE AF R AR

- G Gkt = WA Zb7y 27,073ha, 17,107ha® Flato]l 169

Folglo.
o, gRlee] A9 dalwel vigol 32.1%8 AAFAL, e dalge glalon
Abd o] Abdo] 382%¢] 6.530ha® EAHEO] ol e AuwlH zAsF Aewd A
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o7 FtHAH (1Y 60).

s E% [ ™ mif
nm |

m ) i
il 1500 | .Gig
0 mll CHEH
£ 50 |

0 3m I

i i

" 150 |

o |

i all

: 952 WHE  IER §E 8 ipeE * T 438 disg ¥ 1 [T T
SR of Akt
@29l (ha)
REg AL n] < e = Al A

IR 11,230 3,638 1,156 2,371 8,678 27,073
o Ak 6,321 6,530 3,176 1,048 32 17,107

a9 60. BT, AT = EF AMEA

2 3 BEHE AFIE AT FT8E AA AL
(1) DNA 77 & o] &3 F#FdEAA +=
O 7t Bal=o] AAY Aas A F34E AA 7= ARy
1l vHAset WS A 2 Aol 7]E
807F = EFol ek 15770 mhr o] FFudd J=(PIC gHE =
AbsEATE olE Zhedl FFUGE AE7F =3, @Y dHs BHole nrlE AL
0}04 307H SSR U}ﬂa skl 01"% < heterog o] @Weol TAs= nire} A
« Adsk AT 57).

“
]
SN
“©
fru
)
_\&

Ll
rx
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£ 57. 8 FFHES AT 1A AL ASF

No. w#AH ZAESST WHFAA 4 Heterozygosity  PIC H] a1
1 RM204 80 15 0.0625 0.8280 279
2 RM3509 69 8 0.0000 0.8270 14
3 RM?2191 80 17 0.1125 0.8234 A <]
4 RM1388 80 14 0.0125 0.8067 27
5 RM1812 78 9 0.0128 0.7622 1+=4
6 RM3476 49 10 0.0000 0.7600 A <
7 RM5503 79 6 0.0000 0.74770 19
8 RM1359 69 8 0.0000 0.74770 14
9 RM1306 79 10 0.0000 0.7160 279

10 RM3766 80 8 0.0250 0.7018 279
11 RM418 81 8 0.0123 0.7009 274
12 RM229 74 5 0.0000 0.7003 19
13 RM335 78 7 0.0000 0.6941 179
14 RMb580 80 7 0.0125 0.6717 14
15 RM1387 76 10 0.0000 0.6660 279
16 RM3482 74 6 0.0000 0.6469 14
17 RM1067 76 8 0.0000 0.6277 279
18  RM3808 79 6 0.0759 0.6261 274
19  RM3288 78 6 0.0000 0.6260 279
20 RM29 77 4 0.5065 0.5916 A <]
21 RMZ202 79 6 0.0000 0.5904 279
22 RMb517 79 3 0.0000 0.5716 14
23 RMb5647 79 4 0.0000 0.5710 279
24 RM1313 77 6 0.0000 0.5692 279
25 RMb5471 78 4 0.0128 0.5683 279
26 RM?250 79 5 0.0000 0.5635 279
27 RM4 73 5 0.8630 0.5496 A <]
28  MRG2392 78 5 0.0000 0.5470 279
29 RM3183 71 3 0.0000 0.5378 279
30 RM1003 80 3 0.0000 0.5254 29
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# 58 AE AHE&HE wA =} E

nlA set npA =%
marker set 1 RM204 + RM3509 + RM1388 + RM1812 + RM5503
marker set 2 RM3766 + RM418 + RM580 + RM1387 + RM3482
marker set 3 RMZ204 + RM1388 + RM1812 + RM3808 + RM335

- o]lZ 722 39 57107 W9 wAE TEEE vlA setS M Fo] dow, )
3] wtAsetS AA(E 58)3te] DNA Ao k€ (7] gdx A¥) 15071 FF9

el FFdE o5 ATsATH(LE 6.

I
| —
- . =
Marker Set 1. Marker Set 2, Marker Sat 3,
RM204 - RM3S00 + RMI138E - RM3ITER + RM418 + RMS30 RM204 - RM1388 + RM1B12 -
BMIEL? = RMS503 BEMIZEY +« AWM 3982 BMIBEDE + AMI35

39 61 Add 3709 mtA setE o] &7 IS B 150FFS Bd
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ALEFE) FESFE A8 JIEe] FE 7T + Qe DNA v AAE TEe
T A Ao FHASH XA gFset @4 Fad nAY dAgoew oy st
EFTO AQise] wEA Pad PRtk B AP AT ALE FEe FEl
sl 2 7FA DNA wAE ol &3ate] FFES Fag v vk = RM21, RM 48,
RM 246 & Al 71 mtAE o]l &3te] 7|&Ed FEss THEY 55 DNAE <
Z3tg e w FEAEE Zolo] Aol MolBE o] kX AR 2T A @Y
of AFZTS 71ES FHEHY F2T 7 AAJTHH 62)
R WE ol NES
Marker A:
RM2Z1
Marker B;
RM48
Marker C;
RM206
Marker
RM246
a4 62. &YW A EFF S DNA profile
- Multi-plex PCRS &3] Bt} A npAAE /MES FH387] ¢ ol vt F
87 mAE AEste] o529 PCR Hbg=% % PCR @9l Zolo digh A T

oA 59).

59 £F FEE 1A =X
HD u}A PCR HF$-&2& PCR w37 o]
1 RM204 58 102 ~ 194
2 RM3509 58 138 ~ 176
3 RM1388 58 187 ~ 243
4 RM1812 58 126 ~ 160
5 RM5503 58 175 ~ 209
6 RM2191 58 151 ~ 291
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7 RM526 53 237 ~ 263
8 RM418 53 254 ~ 320
- olze) ztzte] wAe] 77t HBBAS Delsty, wHe] Aot T LehtA
G 3 A9 ABI ¥ E Z83 fragment analysisE &3] 3 Wl 87 wlAd
3t AALS S = dS AoRE FGdte], PCR A& wH o7l =HE# &
= 59 FRMew wASUHE 3-5).
F 60 EF TEE vl 2§¢F
&3 W n} 7] PCR w21 PCR w317 0]
Creen 5 RM5503 53 175 ~ 209
ce 3 RM418 53 254 ~ 320
Blue 2 RM3509 53 138 ~ 176
3 RMI388 53 187 ~ 243
el 1 RM204 53 102 ~ 194
clow 7 RM526 58 237 ~ 263
Red 4 RMISI2 58 126 ~ 160
6 RM2191 55 151 ~ 291
- = F 603 Zo] ¥FEAS IYs= A4S RM55033 RM418S 1507) FEEo| A &
Mg PCR ©dl o] Aoz} zH7zt 1757209bp, 2547320bpe. A A+ gonz 9 &3
Aoy} E3ste] gk Hol| BAJo] rhgeltl, Tek RM35099F RM13882 s 3=
Az B P%ﬁ}ﬂﬂ RM2049F RM5262] 4% T3t F34S ALg7bs3sh Aoz o
elyttl. thvk RM18129F RM2191S © ] Zol7h FZ 5 7] uffto] &3 REAjo] &
7Ved Aow UrE‘r T3 PCR W% EEff} zFol7F 9lo] A% multi-plex per
488 fAE Teelnlel 2qo] Wag Aoz vepkeh o BAE @25t
7] S19 RM21919] vh7] 4ug Nﬁw%ﬂi%% SRS EHe1uAl PCR wael 2

AL =

°]& 50bp

o X o E
o] 2 93] RM21919] A7 ARl wrEA7Ad
AHE & H(www.gramene.org)ste] PCR %9 i+
ZetolwE 50bp el FH$= Aoz 1507
- o2 2007340bp W YEIYEE zegloln A

YA S Zebo]
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o= SEA torwand - 4 71 MY reverse- 4 7IMY

FM2H [&ra2a gataugotibogomacn actogocvaoggoaiialig

[ Agmonens doc st i Kamytrs icich s i facie?

i

TCATCAATTCAATA
ATAGL LR

eSS FEL LT E I B

19 63. ol g7IAd ZAEE o]£3 PCR 9#H 9 37| =& % primer A4 A

- AR Zehele] PCR 3R 82 B/kE F, 47 v e 27 S 47) vHA
4Pe FY5]

Ll
offt
>
=2
ol\
e
et
-
¥2
Ir o
=
=5
g
@]
M
o)
a
=
N
Yy
o
=
o
o
N
N
ro
112
u |
i

- e 8ol wiAE AFEske]l F 27H¢] Marker setS T8 dkal, UPGMA tree 244

2 F9 Ba A=2 B,

# 6l & A7 ALEdE vA =7 E

7] set n} 7] %3t
marker set 1 RM204 + RM1388 + RM1306 +RM1387
marker set 2 RM2191 + RM3509+ RM1812 + RMO022
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HFHom 1409 B FFS AT 138091%)¢ FF=

4 S F5 T FFES BED 5 = v set - kit T wEUAST R ALH

O MASE o] &3 ¥ Asd 5487}

- Anaerobic stresse]l g ## SSR vFA(RM24161, RM3769)=¢] 16673 thgh
genotypingS #4333tk RM2416191 = 18719 E9o]4 variationo] 27 o,
RM376991 4= 2701¢] target 5% Ale]=E Tt} 30bp & amplicon¥ 57 20bp 2F>
ampliconE°] &2l % A}t A A genotyping 232} phenotyping® #AES 4 Fol

A
anasnobic RMIATHD= Khao ra=34% for Angaji e al
germination s 5 RMZ4161 (L) Hilan On sundwal Tzuiﬂrj
a¥ 65. B Mol vtA(RM241619F RM3769)E ©] &3} anaerobic stress 54l

a9 %
e oadg g

—
D
[@p}

- K46-1% nutritional uptake % early vigorel ## ¥ allele specific 77 & A
dArLel genotypingAl 87H€] amplicon®] w7 F#FE <] kasalath®F 722
Bom 35704  non-amplicon, 27H¢] double band E5A4S HAT. A

nutritional uptake % early vigorel] th3gt &2 ZAlgk Aol

)
o
S to
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trit KZ20-2Bsp, 30% highe
i Pup1 12 S Kasalath : : i Chin et af. (2011)
uplakel/early vigor Kd6-1 (G) grain yield

— - - — — —— —-— —

Kasalath

a8 66, " F 9 "A(K20-2Bspt K46-1)2 ] €3}l nutritional uptake /
early vigor 4 s oA &<

- oA 4 AA 4719 drought tolerance THE Zhzhe] QTLel AT 27]9
SSR vtAES] =AY S 3] screening ¥ ATk

- gDTY»ol <1 "¥" RM236, RM279° A= z+zF 2709 10bp deletion ¥ amplicons ©]
kA FHlar 8709 10bp insertion pattern®] RM2790] 4 @A At} qDTY4 00+
RM335, RM5189l 4= 4070 ¢] absence pattern©] 1667 2] = x}o] A shol ¢l o,
070 ¢ °F 80bp & variation®] RM335 m}# o]& A] &M ¥ At qDTY 0l thal A
= RM28048¥ RM281997F AFg¥Aom, 67019 small amplicon 20712] large
amplicon®] Z}7+e] mpA oA standard size®t thEA AT gDTYs:9 RM520,
RM16030¢] genotype &<l Al z+zF 97), 2571¢] large size amplicono] w7 = ¢t}
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qOTY 2 2

RMZ36-RM27TS
L)

Aday sel

13% additive

Swamy & al.
(Z012)

w

effect

Swamy et al.
{(2012)

RM28048-
RM28199 (L)

Way

0.5 ton ha-1
higher yield

Bemier et al.
(2007)
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Rh Z2RBOAE

RN 28199

a8 69, " F /9 uARM28048¢F RM28199)E A3l drought 3 A4 O3t

By 2l
Drought 4
gDT Y g 3 RMSZ20- Apo r2=30% for yield Venuprasad ef
RM18030 (L) al. (2009)
RM 520

R 16030

a9 70. Rud F Y #ARM5209 RM16030)E AH&3to] drought 4 54 oi& o
T4
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¥ 63. AW AMujHF, AAF L FUAE FHEHFH L7 F)

CRAE
Al kA il G A A B A AL 2 (71 AWEF B} 10%
25 F7H
FAAA 5 1093 (330,580m?) 100t ¢l 3000%H o)A
by 3 =3 RPC | 809+ (2,644,640m?) 800t A 29 40005+ o]
ZEs g 809+ (2,644,640m”?) 800t A 29 40005HY o] 4+
()73 A v 7} 609+ (1,983,480m>) 600t 4 19 80007+ o] 4+
3 7 2309+ (7,603,340m?) 2,300t A 69 90005+ o] A4+

LAl o S FEowg wuste FiEAE A& —?, SENNE B
3k7] <13 FZTEi 17Hxﬂ 1741% o2 FA7EA A 7H 0}1, 01? G A, B84
44 5 HESS !

o]
Tlr
o HI 6 ABHE Yol sl AEAHAAE ﬁ%@, Avjerg g, vde) o

o= o
44, e, WESAY $E40 AgE

X 64. ‘24 235’9 DNA 54

_ = ) Milky 432
w7 3t 49 WRE] | WA A Z
Queen | (HJ6)
RM21 151 155 155 151 151 155 151 147 155 151

RMA48 216 232 232 216 216 232 216 212 232 212
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A
0.13
0.15

0.02
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0.03
(20.0)

0.04
(30.8)
0.05
(33.3)

0.04
(30.8)
0.04
(26.7)
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O ‘dF 13= Al52 ¥ ¥ fructose, glucose, sucrose 5 A 213 sFako] 1.154)
Aez Yehyga, AlEd do Hla] AZoR glucosed HIFo] ZAHA

[e)
sucrose] 1%‘01 7 Ao YESTHEE 70).

£ 70 dF 139 F33F =4 2 FF 54
IR —
=z A
e Fructose Glucose Sucrose ]
0.18 0.29 10.92
X=
AEEA) (1.58%) (2.55%) (95.96%) 11.38
= 0.21 0.15 12.75
=
e 12(B) (1.60%) (1.149%) (97.95%) 13.11

O & AL gt AR AZHA glyceroldl oleic acid(Cig1), linoleic acid(Cigz) 52 2+
2H 2 A3 triglyceride Felol™, vyl XA 2L
linoleic acid 50%, oleic acid 25730% % WH& E¥3} Ao 2 A Eo] glomn,
3 ¥3} x| HaEel palmitic acid(Cig), stearic acid(Crg) S°] 2% X I o] <l
(Godber & Juliano, 2003; Lee, 1987; Choudhury & Juliano, 1980; Fujino, 1978). 3k#
HguWe] A AEL 53) Ao ofdEm 28 3 HE ellA EEEH FEYE
0 AEe Fv FAm e adola, ¥Rk ofy gt gE ] oleic acid, linoleic acid,
linolenic acid ¢ X3 A4t 5 ZH2HEY S A o2 o

# A H(Choudhury & Juliano, 1980; Juliano, 1985b).

Apu

O 3 TlolA sk o] AlExl ¥t ‘os 1379 At E¥8|F2
acid > palmitic acid > stearic acid > linolenic acid =02 F X3 on A Ao
2 oy 137 AlsR W] 138 o2 =4 JEsth

linoleic acid > oleic

E 71 dF 139 AU =24 € 3HF 54
3 52 2k (mg/g, %) & X 34 ng/g, %) a3
2z [ BUEA [ ZERlEAE | Sdat | dmda | dmaar |
(mg/g)
(Cyp) (Cyg) (Cig1) (Cis2) (Cis:3)
7.36 0.56 11.84 15.18 0.58
A=A 35.51
(20.7) (1.6) (33.4) (42.7) (1.6)
9.94 0.83 15.79 19.53 0.74
JdEFls 46.87
(21.2) (1.9) (33.7) (41.7) (1.6)
O ‘dF 13+ WHolrkRol AlFxuel njZ=3h ‘:]'“)Fﬁ] THH T2 EAS MR e
L obd 2 askako] Alex W] 18%9 Hu w2 89% o= YEyal, &7k
FIE oA 337t & HE S Heow, *Jﬁ—?@E EAAY WHo|EEQ AlE
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A
Lo

F T e Wzt A wde A AL WAAEA Hw Aol Avd A

EE 4% £494 B7A A% ME boemE vERkou ol 25
ol ¢} W23k 6.2cm=E WEMRTE @A RS AlsR HoA = 79%9] A A
e UEon i 25 A e 83%% MET SRR JETHE TA).
3E 74, ols 259 o]slE A 54
ce | OFEEZ BF | guy us 5394 EEEEE:
w %) FEE el (cm) (%)
21521 H (A) 18.87 6.0 5.93 7.9
o 25(B) 20.36 4.8 6.20 8.3
W 25t BREEE BITE AW MEsgo, AndE, AFHE 247
2028, 18762 AFAY Bk wA ek, AARE £F 8502 AFA Aol e
A ek 78RR, QuAE, $AHE 5L Sl deeiE 75)
£ 75. dF 259 old2OYE 54
¥3 | TUST | gmas | A4E | A3ds | saE | Auds
s 63.4 167.8 65.4 1475 1024 -20.3
o F 23 68.0 202.8 89.0 187.6 117.8 -15.2

‘A 239 V)T AE EAS BHE % 7690492 o] a-tocopherol¥} y-tocopherol
oA AlEA HiE= 0.03mg/g, 0.04mg/g, AA EFIHZ st 0.13mg/gl & LERE =,
dF 23 % a-tocopherolo] 254 =& dtES HY L AA EFE FdHdAxE 2E
2 8] 28] A2 Yeluth vy AFEIHES FAkst gl o] a<B<ly<S
AR ded oM (Niki ef al, 1986), =9k 7]1d o] FRFol W A y-,

—tocopherol<> a-tocopherolol] H|]&to] 5-=3F ikslAdo] gl s =l (Koskas et
al, 1984; Ikeda & Fukuzumi, 1977), o5 235.9] &§- tocopherol% Azl e 658

o2 YEhyth meta 2F ds 259 75 A AT U AEHo o Ao
A2t 3 |y dE SXA] o ]/‘1% ‘MaxLife Rice Tocotrienols’, 'NutriRice’ % "]

Lo

7 % EasEs EaEddss 9439 4 £9 OUd ARRzAE 2L 34E
A N ARE D gom, o] FRAE AR & b FR9 BTl 5
Quol BolE T ol we] AFol P /s AFow BE AT Aow 4
7y,

F 76. 6% 259 HEYE #d HE g =4
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- EadE I (ng/g) A
Tz
° CEFANE | BEFNE |y EIAE | 6 EZH0E | (ng/e)
A5 7 H 0.03 0.04 0.04 0.02 0.13
o F23 0.07 0.04 0.03 0.13 0.27
O dvle FEd stF BAZA ‘dF 23+ AlE W] Hld] fructose, glucose,
sucrose 5 AA FEld ko] 15M AEE VeI, AEx B Hlg AuHow
glucose®] H|Fo] 7FAE AL, sucrosed] H|Fo] Z7td Ao & eERTHE 77).
X 77.4% 2359 9 ¥F 54
. 9 2 (ng/g, %) A
BN
Fructose Glucose Sucrose (mg/g)
0.18 0.29 10.92
21521 11.38
(1.58) (2.55) (95.96)
0.26 0.18 16.77
o525 17.21
(1.51) (1.05) (97.44)

O Are] AW 4]

o

T

AEX Blof folEm 2578 B A

> oleic acid > palmitic acid > stearic acid > linolenic acid <o & X3

WA R

T

© linoleic acid

Rovl, 5
3] ‘ol x 2379 ¥ EE3F X HMEQD linoleic acid, oleic acid, linolenic acide 41
1 HHY 28741 v @kal palmitic acid, stearic acid= 4.675.258] A= H=&
< YEFATHE 78).
E 78 dF 2359 AW dHF E =4 5A
EsEA A el DR
= palmitic stearic oleic linoleic linolenic &7
acid acid acid acid acid
(Cyp) (Cig) (Cig1) (Cig2) (Cig:3)
7.36 0.56 11.84 15.18 0.58
Al %A
TEAMA 1 on700 | 6% | @334%) | 427%) | (16%) 3501
- 37.88 2.60 38.63 43.05 2.40
=
M 25M | o) | 1% | G102 | Ga6%) | 90 | 12496
(B)/(A) 515 4.64 3.26 2.84 414 3.51
O ‘d& 2%’e] "z s Alsz ¥ By tga = FAES HAa A g =4
EFHEoAE 28] o] Wol Fgfsta Qo By utile] RERTE oF 3ujR
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]—J94 DNAd Agaih A2l & F3 1571 FH4xLdA Pi-9 AdAd #d =
Aok ¥ =99 A3A FHAAHPi-b, Pi-9)¢] Haplotype ¥4 A3, &=
7} 39, 19570 haplotypee] 1= Ak ¥ =W ®HAF(KJ401)ol o gt
g 2P AP AAAY FAE TS A dAFAHN FH4F
A FEA o o] &=+ PLINK  SoftwareZ °]-& s} 47) 9]
NBS-LRR(Nucleotide-Binding Site Leucine-Rich Repeat) T&E. xS 3HelslS
Asl 548 F A5 (Seed Longevity) @&l A#ELox 1, Lox 2 FHAol A 5Y3
A 11719 haplotypea B, Zbzy 937, 27709 variation 9= S 5 YU =
3t Lox 3 AR tsiA A Ay 27 4709] haplotyped 87H9] variation H9 &
2k 5 Atk W9 Anaerobic Germination TH 7 2Fe] Haplotype ¥4 2}
Subl, Sub2, Ramdy3DelA z+z} 4678, 187K, 1970¢] variationo] el =il B¢
Pre-harvest Sprouting(F&o}) ## fF2F 4719 Haplotypes 4% 23, OsVPIZ
27 haplotype, Osabal 29 haplotype, Alpha-amylase 3D 6 haplotype, OsGAZ20oxI<2-
14 haplotype®] variationS YElWth X A3E F3] <oz DNA w7 S Molecular
Designed BreedingS ©]-&3le] 1% ¥ AEE /A7HE 5 7S Ao=2 ®Hojxioh
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A2 ZFH A4

] e [E O T
- % % wl= 7 % = 24 B
T = | 5 vl < E N or | 71}
= E 3}
| 9 48| A
Hxmy 2 1| 3 2 4
] s
A= | 5
wx 1 9
2 )
PEREE 1114 4 5
(5D
] =y 1 1
A= 3 5 3
22
( %P%
47 2 1|31 2 2 E:::%‘D
(AR
A=y
s | | ] !
A7 > |1
ww | 2 EE 2 4
2 A -
Aaxl 2 22395 4 4 0] 8
3t 7 2 212 3|95 4 4 0] 8
=1(SCD 2A(FEAAE 054 2744)

O XA AA4E

- A AAAEEY 58 274, 24 274

O o=~ FFE I =
= AlFE

@ A= 2

24 (5ERdH 100% 24)
] %.(10-2012-0119627)
-2012-0119627)

4o
011'1

I

o l‘E

- AAARAEES A4 24 24 (FRERAE QoY 2H3SHD)

@O otz ks ¥ AEFT B, SFHUE(A 10-1464828%)
@ AdmE zt= AEF B, sE5H (A 10-1464829%)

o

rir

- SCl=® 5% 14, 44 114 294 (FxdY] 100% 24)

(@D Natural variations in OsyTMT contribute to diversity of the a_tocopherol content in
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rice (F=AAF 0.5%)

@ Discovery of a novel fragrant allele and development of functional markers for
fragrance in rice (FEAAF 0.55)

- H|SCI=% 53X 37, 43 3714 g4 (F&d4 100% 24)

O AedH SdolAEe =4 S Agduld 4o

@ W=s Aoz v AEFF WA

@ Genetic Diversity Analysis of Rice Accessions Collected from South and Southeast
Asia Using SSR Markers

o e
- 474 97 w4 (FEEEAE FUou 2AIHY)

D9 FA wAN FAE AEF A1 d%&%w FA S ES)
@ S 0 FFBUL A A seUNTQOLL, FHAETI FA LT R

@ Genome-wide Association Mapping of Salt Tolerance in Rice Seedlings(2012, Plant
& Animal Genomes XX Conference

@ Haplotype analysis of preharvest sprouting (PHS) related genes in rice; OsVPI,
Osabal, Alpha—amylase 3D and OsGA20ox1 (2013, 3=&-£3}3])

(® Haplotype analysis of major blast resistance (R) genes in rice; Pi9, Pia, and Pib
(2013, gt=r5F3}3])

©® Haplotype variation in Subl, Sub2 and Ramy3D contributing to the anaerobic
germination (AG) in rice (2013, 3+=+5%73}3])

(D Variation and haplotypes in LOX1, LOX2, and LOX3 genes related to the seed
longevity in rice (2014, 3t=8-%3}3])

Genome Wide Association Study on the Preharvest Sprouting Resistance in Rice
(2014, 3= 5F3%3])

@ Haplotype variation in Submergence 1(SUBI) contributing to the anaerobic
germination (AG) in rice (2014, 3=%73}3))

o 71eAd

- A" 54 g4 (FxEHNE Aoy 24EA3H

O A s zb= AFES ¥ (20149 A, 14 @ AdlE 2t A5 ¥ (New
giant embryonic rice) ‘9§25’ (53 &Y A110-2012-0119627%)

@ @ztg o] An S4o] JidE ¥ AEFT WEAE WA x=sk¢ (2012, 09. 05) 471
(7189 @ Hdsdr =349

@ ©HrFe] Awm 5ol JiAdE v AEE HEAE Y9 x=35k% (2012 09. 05) 471
(3714 - @784 77H

@ @ty o] An SAo] JdE ¥ AEET WITAE A =35kF (2012, 09. 05) 471
(NE718% - ZebsPn 3 A7)

©® @2ty o] Au] 5ol JjdE ¥ AEFT WITAE A =3HF (2012, 09. 05) 471
(7371389 - FaAsFr S EE)
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o At 3
- A 2E 24, 44 40 94 (2AF2HD)
D AR VFFFADY, AED G AF (R E 3009w
@ &) A, AED 9gv] DA E ] 3,000 74
FEANG, AEY Sk AP (hE] 25009 w9)

H h H
@ Zebsd, AEH v 7= 500 RE)

O AHFA

- A7 47 24 (F2EEAE goU 2324

D 7, 20139 89 2390 o] ShuAb 91 Fof : 22 E=(20124)e] S AT B (waxy)
a3 il Fo AUAd 2 FUEQISY) F4 8498 gados JREARd
B7b, AREY B v AEHGE SR
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No. TRy uf} ] g A -
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2 2012.09.10 TEF = of Fof B AET M
3 2012.09.25 SBS Ak Fo o
4 2012.11.29 221 AT, AFTH A23] dof
5 2012.11.30 O} Al O} 22 oA, AEETH A4 3 7HA
6 2013.01.09 TR A FAES A AW
7 2013.10.07 787123 Ao A FHa A
8 2013.10.09 NEdR of F& AFE FAA AP
9 2014.12.15 KBS1 6A] W aLgk
<HAAF Z7H>
No. | AA 3] A2 | AAIg] TE5Y YAty = o] 5
1 2014.03.19 2014.03.26 2014 =U&A AEFF g H
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5 RM5503 58 175 ~ 209

6 RMZ2191 58 151 7 291

7 RMb526 58 237 = 263

3 RMA418 o8 204~ 320
O ols} & ANFFAE nAAAS } =4

Wol S5 FulY Aoknzs 3
YEHNEE, FEAE550] ofn Hof
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o] #FT= ¢RI o5 T FIFS

A v %?Ei%%% ﬁO}Oi SR <
=5 71 T4
- ¢-51% (Yenong 1ho), ¥ % &Y 5(2014-498)
- o523 (Yenong 2ho), ¥ &= H 5(2014-499)

O SCI =3 17, °ISCI =% 371& v o] L xss 2.
- Natural variations in OsyTMT contribute to diversity of the a_tocopherol content
in rice (F&5AF 0.54)
- Discovery of a novel fragrant allele and development of functional markers for
fragrance in rice (F&AFA} 05%4)
- AEAY EAMCAES] B S4I AFERL 2ol
- Y EE AHopd @A B AEE AP

- Genetic Diversity Analysis of Rice Accessions Collected from South and Southeast
Asia Using SSR Markers

O Thed Re 949 SHWEE FHA0R 7] B,
- A A SO NFF AU BRABAH FAGEEE)
W EBBAL AW oA serW Q011 HFAEIE FATETE)

- Genome-wide Association Mapping of Salt Tolerance in Rice Seedlings(2012, Plant &

Animal Genomes XX Conference

Haplotype analysis of preharvest sprouting (PHS) related genes in rice; OsVP1,
Osabal, Alpha—amylase 3D and OsGA20ox1 (2013, 3+ &-%35}3)])

Haplotype analysis of major blast resistance (R) genes in rice; Pi9, Pia, and Pib
(2013, gt=r5&3}3])

Haplotype variation in Subl, Sub2 and Ramy3D contributing to the anaerobic

germination (AG) in rice (2013, 3+=+5%38}3])

- Variation and haplotypes in LOXI1, LOX2, and LOX3 genes related to the seed
longevity in rice (2014, 3t=8-%3}3])

- Genome Wide Association Study on the Preharvest Sprouting Resistance in Rice
(2014, st=5F3%+3])

- Haplotype variation in Submergence 1(SUB1) contributing to the anaerobic
germination (AG) in rice (2014, 3= S8-%3}3))
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Ao & Aol sEet sfAAsr=d-

ol

1. 71% W3t g 93 W Fdol/IAFA4 #d I+ %
O 20101 PNASel AR A7tollA 2+ Group<  Japonica(Nipponbare) ¢} Indica(Kasalath) & ©]
4% map based cloning .2 o} 28 FAQ1 Sdrd (Seed dormancy 45 I3E. GAA TH
o YIAIe Sdr4] 716 FHE skl FA § WolE
o143} seed dormancy o damestcon of e
O Japorica AFEE FHe) ZolE AviHow ekl s
Nipponbare & Sdr4-n ¥ A= (Sdrd-n) 7HAW, ©]
ulol] Flolol] Atido® wizks| H. whHel| Kasalath
Sdrd NHFFAAR] Sdrd-ie= 7Fdos 21 FHs %
3 ool A S Fofstal Sdrdk°] Vabpllew’t
ol A3k FNP (Functional Nuleotide Polymorphism)2}al

E__'ﬂ_fau ':..:__".'::"._" ..':_"

O oA 284 3A = TAPHSIES- MOTHER OF FLOWERING D. S E T3

TIME (T2MEFD2) honologelal S} Ajabde: sl Bar ' |l
O—]o -....l‘ | . .._r-._._-..

o Ea Uejow ol A 9 FRAHAN B 7 o g1 pnasel AAE H o
1, FHE dovl= ABA TR R3] w& W ) Z=atel #aE A}
ZAol A= Flolo] tigh AAo] ol ke A7 (Sdrd) £33 A
B} HEEQS. o] o|ejo] Ftoli= GA TEE, Fu]A)

2e pathwayZH-EH &S Hh=

Tq_v]_ (??]_-Eq X% O] O o BT PR TR fuiun
O SublA= W34 (flood resistance)
o] #osteE FAAEA Indica 2

_ SublA is an ethylene-response-factor-like gene that
&) o °
Aus AEIE (Ecotype) el ® Al confers suhmergen:e tolerance to rice

AR DRSS, Japonica A g s e v e ooz’ s
ol FAAAATE AAE). o] x

SHAE W7 B 25 ok #Ad s

o{ﬂ

’i

= = ﬁ
W F w2l ois) 4% 94% 9 82 Naturexol A4
ERH. 20069 SublAfHAA7E 5 AR SublA A AHd
AWM flood resistanceo] i3k
zz o 40] 7hEsE HAa, 1 Ad 201090l & HE s Azbek e, lE vl Alof
2o WZed Aol Al SublA7]1%F mega variety 7} &A1 5 2
O olFe] Fdtole}l ulggAel ARl iRk 77t U FxIEI20L 2010130 PNASe] s S
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S} 2006191 “Nature "ol WIEE SublA 1916l oFA7HA] ] FAEelA B $Fo] B oR B8

g 5 gl ST Al A Bl fRle) SAlEE ATE A9

2. ¥9 FAAAEY H GWASEF

@)

0139704 AAACZ W 5 XIAAE 14F, WHElol 17728, At 1205 oo 7144
Aol ARQUMEH) NI, 11275 A7IMYE Aol I8 (P ¢5) Foll As

H= Arabidopsis ©12jell A18Y A7) 7K Bol | Am2A 1A AREA RolellAe AR o=
7L -

2010 F=2] Bin Han group®] 517 ¥ landraceZ o=z F4A A4S A28 o8, 2012
W 108339 O. sativa, 446%¢] O. rufipogon 2 1589 Oryzad A4S o ® 44100 SNP
arrary S ©]-835}o] genotypeitAlS Fxsle] 1 43S 20124 10€0l] Nature communication®]]
AR

[l S A e L X P S L

Ar A S o R o], A E?tmghnulugy

A 7 Z7 A 2" 4137019 B 8 Resequencing 50 accessions of cultivated and wild

- rice yiglds markers for identifying agronomically
ﬁx}‘%% /\‘jﬁeka]'o% 44,100 SNP arr. ay%— impartant ;:1(,::1(_--3 !
o] g3le] genotypingS AAlska, 3470 . i e
Fud B4 2AEIYS. 413709 M . —
RS 7o) Aoz A P E
o] indi AN EN S ] o X . = 4 | T
Eﬂ, 8713-/] ll’ldlca gﬂ] Oy 571:!'/] AUS g : -rjl - _

B3, 9674 ¢] Temperate japonica AJENE, e
977 2] Tropical japonica AE S, 147 2]
Aromatic JHIE, 6279 == gy 19 83 thde W A 4083 oFAFE 10

Admixture FEIZ 5= ol o 3 15X 9] depth =
20124 7] Wen Wang groupS  thsh resequencing ¥ A AL
vl Yl 4052} oFAE 1070l disl 15X

9] Depth® resequencingdF3a 1 Al = genctics
o] 71 % gl gk A4 Nature Genome-wide association studies of 14 agronomic traits

in rice landraces

Biotechnologyell Al 312 =

wm

AEo] ¥ FHAY ATES YanoHA} ' kil il s | | i
Frestal e, #A 320 Aeie FF | Bl A

7} 2709] ofAHE HdAste] >36X depth i e "'"I:
0% whole genome resequencing<
FHA g 2 T 201490 ¥ Aus

Ae)E HEEEQ Kasalath FE0] B hsetbokesbisitd | i e

genome sequences A HAEGITE I
g 187wk fEAkde A78st]
RILs (Recombinant Inbred Lines) %
CSSLs (Chromosome Segment Substitution Lines)?] 48 FZsta <. 7 A9 F4=

7)
ARATS $3te], Multiple Genome ViewerE 7Hitate] 7+ zklo] HA-38F=  sequence

13 84. Bin Han groupollA] 233k B 7|yt
GWAS aA-7AH]
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variationS #|3-5to], Forward 2 Reverse GeneticsE F3J8t= = 7|9FHS =381 92
0143 AR 7A (RRL, Intemational Rice Research Institute, BA(Beijin Genone  Institute), CAS
(China Acadenmy of Science)®] 71402 ZAAIIA =89 oF 300089] 02k 2 Eg2] 714 A
‘T/H o 911”_0 93\?

Matnrial 0 morrssine from workd wids

Average Depth 514X
Genome coverage LT
| Total SNPs

a9 85. IRRI, CAS ¥ BGIel AxAlwol o&] 24w 3000 genome

project®] 8 A3} a. 7] Sequencing FA. b. ¥ 30004

9] Phylogenetic tree
St A=rES] ¥ A Aol digk A54<0 FAkel m8e W fdRlde] fR; el A9
st tigk T84S AAo= YRl a1 s
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ol
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U F(species)Hell A WA 7+ GAo] Apol7) v A {1912 JIAIE 7He] genome variation
o2, vt IS Hole fdfdel 54 3t genome variation®] ki S 8t
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association study (GWAS)e} 3t

GWASY] o] 5 shi= 2o FdE o o] gl F8734= ekew wasl 4 o];}w A
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12.

9 & FuEd
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