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Development of Eco-friendly Rice Varieties and Their
Industrialization Using The Traditional Landrace Waxy Rice
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SUMMARY

In Korea, various rice germplasm having useful traits were available but most of
them also shows drawbacks in yield because of their unfavorable morphological traits.
The main goal of this project was to explore the useful traits of waxy germplasms
indigenous to Korea and develop new varieties having superior traits of modern elite
cultivars as well as the useful traits from the indigenous germplasm. To reach this goals,
various indigenous waxy germplasms from private sectors were cultivated and evaluated
their physiochemical properties to select new breeding materials. The current available
various unique grain traits were combined with the trait of indigenous waxy germplasm
through breeding methods to develop breeding lines showing new grain quality. The
genetic analysis and proteomics analysis were conducted to explore the molecular property
of waxy from the indigenous germplasm. Finally, we processed new business with the
selected breeding lines showing superior properties in physicochemical grain traits, eating
quality, yield potential, adaptation to local areas, stable yield potential for the sustainable

agricultural cultivation, and food process.

From this project, the genetic diversities were investigated with various indigenous
rice germplasms. In addition the agronomic traits for the indigenous rice germplasm were
evaluated to select candidate germplsm for the future breeding programs. the variation of

.

nucleotide sequences in the candidate genes for the unique waxy traits of Donna
(Dwaejichal-byeo)’ was revealed and the populations for the genetic analysis were
constructed. Through RYT (replicated yield trial) and LAT (ocal adaptability test) in 4
areas during three vyears, we developed 3 new waxy varieties ‘Hyowon No. 2’ ,
‘Hyowon No. 3’ , and ‘Hyowon No. 4>  which showing the unique waxy traits from
‘Donna’ and suitable traits for modern commercial traits including high yield and disease
resistance. The brown rice ‘Hyowon No. 4’ developed from a cross between
‘Donna’ and ‘Dongjin chal’ were compared to detect specifically expressed proteins in
‘Hyowon No. 4’ . Technical Assistance agreement were contracted with a private sector
for ‘Hyowon No. 2> and ‘Hyowon No. 4’ . The developed varieties were cultivated in

sustainable fields by organic cultivation method.



The main product from this research project was developing new rice varieties.
These new varieties were released to farmers under the contract to prompt seed supply
to increase the cultivated areas. in the near future, the selected rice germplasms can be
used in the developing new rice varieties in other breeding programs. The candidate
genes and proteins detected in this project can be applied in developing the DNA

markers for those genes. Finally, the developed varieties can be cultivated for the food

process to produce new food by future cooperation with expert in food production.
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a9 2-1-2. 3 AE ¥ AFEE o8& SA/EFT

2. = shotgun protoemicsA T3 3}

wHAASe 27w Aol EAFE Bde BHL e JRolth F 44

Aol NsATE TN FEHAAE FASE SGRolth WAL FHAe HF 4
ofm, AA AelA HHH 7]
ATE AE WA Dol 2y

AT AT P Aol Belsh fAASY fAANY BE, T4, % wHo| T
A & glor, E4% B0l ¥l tte] SolxoE w@s uNdSe] 429
A%, B4 W] Polsls T A ARHo FEHATE T KFmeade] AT
4 5 9ok

U ¥ @A AFE tiFEE 2D-PAGE 71<d 7Hks & AF7He] E853 Sl=d,
Z T shotgun protoemics 7|H-S U3t WA &l EAFS AT A3y} I FHUch
o] SQ01DE HolA B F7F ZHE& RCN EdwolAle e dA Ao, 1,3537) 2
A A3 9,17%1 st dAES B FASA o5 WEYS REF nHuFTOoZH,

o] EAWolAe] BYE 4= sucrosed 243 FHo] IS RSP THI™HE2-1-3).

MITOCHONDRION =
Eea T Nwus

| - k|

b s gt

Branched smine acid synihesia Arginine synthesis

19 2-1-3. shotgun protoemics WS o83 Mo B Tl 24

_17_



A 14 ARE 2E FAALY

1L AT 2 A9 € E4FHE Y
7 A#E W fAAEY g Hr € JAadgE B4

- APE 2 AR FRAR03, & 3-1-Dell 2971 SSR ® STS vpAZR FZFsle] dojzl {3

Y ANE Bedtel AobF B HUAAY FRH DS Wk ol5e YuTR

< T (& 3-1-2.

® 3-1-1. 4% 93/ AT A 2 7N 54 2 55

n001 EUZ(REU) n036 Py n071 gt}
n002 AU (1LY n037 =4t n072 )2

n003 AEr ORI n0338 EA S =) PEFR) n073 JAFAUYE
n004 QL L) n039 FEECEER) n074 LA
n005 ul 3t} n040 TAXNT n075 SLZCIAHD
n006 =4 n041 HAFE O n076 =4

n007 w3 (g8 ) n042 T4 n077 A Z(EH)
n008 =9 n043 Qb Z () n078 TESEOLER)
n009 719 2 n044 o) g = (444 ) n079 3}l = (v EH)
n010 A n045 T EEGRIHER) n080 A

n011 =9 n046 R ICIRED) n081 SUZ(CEVHD
n012 o1 H7Y Z n047 HZHOcgdh) n082 A=z

n013 = (F i) n048 ZFA L n083 7FEZ A
n014 Z A () n049 = =CRE D n084 A=
n015 Sro] 2 n050 ZH n085 =] 2
n016 RaR n051 o=z n086 Sy (R
n017 =1 n052 S E @R n087 T
n018 AdU= n053 ZEELHR106 n0s8 A5
n019 Z A v n054 ] 73 T (HERR) n089 =5 =Rk ZAR)
n020 Z A v 2 n055 <) 2 n090 S}
n021 pARSRE (Pl ) n056 Z (M) n091 Tolx
n022 ALY n057 U= n092 | AF-AYZ(EEALFE)
n023 7 =LA n058 A n093 +u

n024 o U CRER YD) n059 FF =0 AR n094 FAE (548
n025 t}o] =} n060 I = (FLfE) n095 w22 (&A1)
n026 A = ER) n061 SR gV n096 A (4%
n027 = (FE ) n062 T (KT (7 ) n097 olgeka (4%
n028 ANEA] = (BEAHIE) n063 A A L} n098 4z (543
n029 2zt n064 S n099 SHE (543
n030 AU =) n065 Zolx| n100 st (A%
n031 Zht g n066 T5F

n032 <> n067 Z SH(EA)

n033 of o] & n068 A4

n034 o) R ER Y n069 UL

no3s5 A 2 1t n070 ==k 46
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F 3-1-2. 2970 viAR 48 93 AT AR 73 g8 A

Major.

Marker FrAqlllleelrelz.cy GenotyPe | No. of obs. Diggﬁseity PIC
RM021 0.25 8 88 0.79 0.76
RMO044 0.51 10 87 0.70 0.68
RM048 0.46 19 90 0.77 0.76
RM206 0.12 2% 90 0.93 0.93
RM214 0.35 19 68 0.84 0.83
RM228 0.60 6 84 0.59 0.54
RM231 0.77 4 87 0.39 0.37
RM232 0.18 16 87 0.89 0.88
RM235 0.84 4 13 0.29 0.27
RM241 0.27 11 85 0.83 0.81
RM246 0.44 6 86 0.67 0.61
RM247 0.42 10 91 0.68 0.62
RM249 0.17 15 88 0.89 0.88
RM253 0.36 7 87 0.73 0.68
RM257 0.36 7 85 0.72 0.67
SBE 0.54 4 89 0.58 0.50
5SS 0.99 9 90 0.02 0.02
WxOligo 0.86 3 92 0.25 0.22
RM310 0.34 12 76 0.81 0.80
RM3322 0.80 3 91 0.33 0.29
RM3718 0.56 4 90 0.53 0.43
RM3857 0.30 12 82 0.82 0.80
RM6144 0.86 2 91 0.24 0.21
RM6165 0.99 9 91 0.02 0.02
RM6629 0.90 3 91 0.18 0.17
RM12676 0.58 2 91 0.49 0.37
RM16427 0.88 3 91 0.22 0.20
RM19159 0.46 9 84 0.70 0.66
RM23455 0.82 3 79 0.31 0.29
Mean 0.55 8 85 0.56 0.53

- F7HE o2 Fy §4 2 7HEZEZEBE(M094), W--28(n095), 21442 (n096), oFFaFE
(n097), L&MW 1098), FHZZH1099), 3HZEH{N100)s EFste] o598 FATAS

BEAsH(1d 3-1-D).

_19_



[
o
3%
W
-
2
)
o\
i
=
Jo
=
D)
e
lo
do
re
rJ
o

n034
n013
n014
n00g
nO11
n010
n012
n044
n017
n018
n058
n052
n053
n097
n094
n096
n080
n001
n033
n090
n003
no16
n002
no42
n055
n043
n037
n100
n045
n004
n007
no74
n076
no75
no92
n0s7
n085
no78
n079
n068
n067
n066
no81
n08g
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- AS 9332 80% FEAA A N Adem FEHALH, poplell= 377 Ao,

pop2ll= 871 A, 181
A9 3-1-2).

pop3ell= 4170 Aol &ekla, 7 AdE 4" FHE

Delta K=L"(K)/STD LnP(D)

=== Delta K=L"(K)/STD
LnP(D)

I
A /
A /
[N A ]

| N/

2 3 4 5 6 7 8 9 10

L Wi mnoom o

A

AeNE 2ol FHATYA
8% Y& Adste] 3570
tf & SSR markerE

el
=
=
S I

ol g3l HEH BYH W ANTFE B

3-1-2. 937) EEAWe| Aoz

AHE ARl Agste By 98l 3/ A2FAA ZHzt
A&, 5670 = SA 2 187 oFS Z3IF F 1324)
33+ S(F3-1-3).

= =
o o
g F

# 3-1-3. AAHF He g AEY AdS o] &3 FHH YA
Type Sample Size | MAF NG® NA® GD° He PIC
Introduced lines 35 0.43 765 | 7.46 0.70 0.05 0.66
Breeding lines 56 0.62 442 | 4.10 0.49 0.02 0.43
Landrace 23 0.58 539 | 534 0.56 0.04 0.52
Weedy 18 0.52 403 | 399 0.57 0.02 0.51

a: Major allele frequency; b: Genotype number; ¢: Number of alleles; d: Gene diversity; e: Expected heterozygosity f: Polymorphism

information content.
= 13271
A

3z

A9 =

=

5]
2

%2 A%

|
Ru

=

o Mo
L

ro
0 U )

o
A

A A2FEE 3

(19 1-24)), v7tE ArEEd B4 (UPGMA)S 53 fA=
Aoz Yehd 2745 A3 AYEo] FAF=x
A2 3-1-3).

< 10570 A2 75% A FEAA ZA I 15z

=]

BAOAE 2%

1=}
R

HolAel Aze}t 5L

g 3-1-

3. 13271 A=

2 EFFTY A 7=
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18 3-1-4. 1327 AL <¢] unrooted neighbor-joining tree

a: Temperature japonic b: Tropical japonica c¢: Wild d: Tongil-type; e: Indica

g, £32F 7 Aw4 24 % mA 549 wa

- AAE AW 93] A =4,

HIERR E #d A8 2

AH-dAE B RSt &5 he] B3t Blals sy

MRS A8E o &5

(%3-1-4, DMRT, SAS software)

F 3-1-4 2058 F8 AR, VEedEd 2 vdad A e va

= A pop1(27) pop2(6) pop3(28)

C14:0 0.61a 0.49b 0.56ab

C16:0 20.05a 18.49b 20.50a

C18:0 1.98a 1.91a 1.94a

C18:1 36.57b 40.21a 37.12b

=) ) Ak C18:2 38.04a 36.42b 37.17ab
A C20:0 0.63a 0.50b 0.61a
e C18:3 1.72a 1.62a 1.71a
C22:0 0.40a 0.36a 0.38a

SFA 23.67a 21.74b 24.00a

MUFA 36.57b 40.21a 37.12b

PUFA 39.76a 38.05b 38.89ab

squalene 47.60a 32.43a 42.18a

Campesterol 33.77a 22.71b 31.40a

phytoster Stigmasterol 58.02a 39.94b 53.45a
B-sitosterol 126.54a 80.78b 122.23a

ols Total phytosterols 218.33a 143.44b 207.08a
Mg content 29.38a 30.28a 29.90a

K content 90.34a 90.65a 93.45a

S Eol Clum length 68.24a 81.38a 56.06a
3 % Grain length 6.08b 6.92a 5.76b
1000 grain weight 25.8a 23.75a 28.90a
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T8 7994 8 vEdd Az FHEY e £33 A% (F 3-1-5a), T C20:0,
C22 9} g 2] ’\H&Jﬂlﬂl Eodi, FTA4ole C16:03 Fo A¢e Hole: Zoz vehga, tld ke Cld0des H4as
Cl6s}= 7o 4de Hols ASE Yeus

# 3-1-50 A4 2H 7R $UFA 9 nIBA FA 3] FBEH

C14:0 C16:0 C18:0 C18:1 C18:2 C20:0 C18:3 C22:0 SFA MUFA PUFA
Ty —0.28* —0.32% 0.09 0.03 0.16 0.44 % 0.19 0.42%% —0.28% 0.03 0.16
T 0.02 0.02 -0.13 -0.12 0.14 -0.06 0.01 -0.12 -0.01 -0.12 0.14
T -0.01 -0.19 —0.28% 0.01 0.14 0.16 -0.08 0.40%* -0.21 0.01 0.13
=57 -0.04 —0.28% 0.24 0.19 -0.05 0.07 -0.14 0.07 -0.24 0.19 -0.06
T o] 0.19 —0.39%x* 0.18 0.30% -0.10 0.09 -0.34* 0.32x -0.33* 0.30* -0.11
SAYH| 0.15 0.05 0.19 0.00 -0.05 -0.11 -0.19 0.11 0.09 0.00 -0.06
AHF 0.30% -0.11 0.31% 0.24 -0.22 -0.28 -0.35 -0.18 -0.06 0.24 -0.24
AR | 0.40%% | —0.30%x 0.02 0.07 0.09 0.13 -0.05 0.23%* —0.24* 0.07 0.08
opd = A%k 0.08 -0.13 0.08 0.04 0.01 0.08 0.12 0.17 -0.10 0.04 0.02
2] A 0.04 0.03 0.10 -0.06 0.05 —0.24* 0.01 -0.10 0.03 -0.06 0.05
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3 3-1-5b. 71E} 754 #d AESHFH 72 sHE A B rddd ¥4 e daEA

s
squalene Campesterol Stigmasterol B-sitosterol Total K=k Mg s
phytosterols
s -0.12 0.26 0.28% 0.25 0.27x -0.06 -0.11
S 0.07 -0.13 -0.10 -0.21 -0.17 -0.05 -0.03
T -0.23 0.25 0.35%* 0.29% 0.31% -0.19 0.05
=571 -0.13 -0.02 -0.02 -0.02 -0.02 0.17 0.02
T Aol —0.39%x 0.03 0.16 -0.05 0.01 -0.08 -0.05
SAH -0.05 -0.02 0.00 0.06 0.04 0.03 0.08
AHT -0.26 -0.16 -0.10 -0.10 -0.11 0.04 -0.01
ekl gk —0.35%x 0.07 0.20 -0.03 0.04 -0.21 0.02
opd 2 A3 -0.06 0.19 0.20 0.13 0.17 -0.11 -0.05
2 || ] 0.17 —0.24% —0.26% -0.19 —0.22x 0.10 -0.12
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ot AAF ¥ FAALY =8 APAY A =34
- =W FAA #4e AT elite ALY 2 3270 ApF B AL s 40 miAE

o] g3t =W FHAE FAIHEI-1-6).

3 3-1-6. =dW A @40 o] &8 AANF B FF

No S;);k A+ Rgene* I\TO Slt\?;k A4 Rgene*
1 IT010151 7191 & 17 1T009221 a8 HF b,ta
2 1T110944 R g 18 IT006818 T Z
3 IT010565 AA7LH 19 IT005500 =1t
4 [T010628 Z=A 20 TT008530 A=
5 1T010480 Lo b 21 17224681 A b,ta
6 1T010555 4 A 2 22 1T226487 A b,ta
7 1T010727 Ay 23 1T009060 ghF=x b
8 1T010726 & 24 17008413 Z5
9 1IT010376 s 25 1T010577 kA
10 1T010582 A= 26 1T010704 ZA
11 IT010417 A2TFE 27 17010339 LlaBi=s
12 1T009118 = b 28 17006622 4=
13 1T009128 SAE b 29 17009078 gFat
14 1T006538 AT b 30 1T229901 Z e
15 IT007559 °§w] b,ta 31 1T229903 sHv
16 1T173444 AF = 32 1T006303 LB

- 47 =8 AR FRA s 243 23 & 3270 AdH FF S P FFoA A

S sh ool A FAAT B HUT, 24 o] APY fAAE A FFNA

- 27 A AR P RS B4 AME T FE, SAE, AHFE, drl, 24
s

T I FFANA A FAATE 24 HAS (T H

- Pita-specific®t YLI155/YL87 Wil set= &43 A3, v, adAdZF, A, & Pb &
x3ete] Pita A% &4 HASF(TE 3-1-5b).
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YL155/YL87
1.042bp

1.042bp

19 3-1-5. 3270 AH:FE W] pib, pita AR A A}

- BBCC A< 7F op3H(O. minuta)oll A fel® P9 A& Fxx &4S 98] RBL

elite lines} FAIAEE NBS O/UR F3H DNA ol AldaEs Hinf & g ,
500bp, 460bp, 240bpst 220bp =712 A= oM, P9 types 570 typelZ EHHAUL
(213 3-1-6), oI5 % 157} EFL 460bpst 220bpe] BHo] EAH Pid-typed RS-

a:IRBL 9-W
b: IBRL z-Fu
C:IRBL 7t

d: IRBL 25-CA
e:LTH

a aeeas8
J g 20 30 3

el e—

% 3-1-6. 327 A:E Wl pl9 FAA TA A
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2 AF HAAL £1 L 54 W

AT ARE B FAAD G

- DFRY EFATEANA ARAGAN FHY Y 31D AFES EPWo} £
Bl Sla) TAANE QA

- b A3, B sbsel R Bad s, E471E 224 SAFH, Aete

glout AeE Beola B3 molx

- 207MA ] VN EsRdEAS Hre A dubEoe® wgo] | Zo AGEHY, AAAHE
53 APES A MALZ S 5.

- A &% FA] g8 FASHS HUteta, AdE AR S S8l A AlTS
Ak, ETEE fiAde® 55 & A

b Al EF tﬁ FAALY] wE¥EE 2 71%/‘3 AE 37t

- FUY ESAT2AM AT 28 /e AR Buste BE T FA AYE W F
ol i) 01—2—91 718 FHEAS B@rista, gAERA fdd VA A8 5& WUt
o A5

- A FFL CESERT, CZ2FAT OE AT SRR cHkE o s
2ZA ZANAN EAREYE G5 JEY

19 3-1-8.
MPEFAY EFATA
AHE ¥ BE XA
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. #4 AAAdY $99d 2 %
el sl SA9A ANE A9 BEASAE BAN] A A FAAUQE T
Fois FAAWE B o5 Fa % %4. Aol B B1E *sm

@ (b) © @ (e) ()
a9 3-1-9. 73 FRAALY gk o]t IH

- o5 9570 FHAHEY A 27~145cm=E TheFEHAl EESFRA AL, o]AFdol = 14~30cm
o= AHFTE 11-831% vFsiAl A0 AL, AFH= 0.899] Td@ oA 369 &
HEol ZAERNS. ol 2x TS %PH%(O)Q} O}QEA(SS 6%) Aol EA st A+
&3 SFT4aA7 2 F IS AeE AEE(FE 3-1-7, 19 3-1-10).

£ 317 3 RAAAe T 59d BE

= 2~ 2= > = A T4 oFEE
EU LB TR pp | IE | RRE ] 4o | 2 | ame | 2uw
7] cm cm | T g (mm) (mm) (%)

)
4

63.0 | 925 | 216 | 10.7 | 156.7 | 21.29 5.57 2.89 1.96 19.3

b
G\
ji
_>|~ld

8.9 19.0 3.1 5.0 51.2 3.35 0.78 0.26 0.42 11.7

2 o #k 92 145 30 41 295 31 7.7 3.4 3.6 33.6
FHAagk 37 27 14 3 28 11 2.9 1.9 0.89 0.0
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Histogram Histogram Histogram
30 25 35
2 » %0
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oL =] | = oL I o L |
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=571 Eiss T%
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o e o + T o
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= A} 2= A o} 2= 5] 2 =
T o4t ojAY e HEF
Histogram Histogram Histogram
50 25 40
40 20
30
30 15
2 g EE]
o o o
20 10
10
10 5
oy | Py o | | | | I 0 = | e B
3 4 5 6 8 20 22 24 26 28 30 32 34 10 15 20 25 3.0 35
Column 7 Column 8 Column 9
1 hva hva
4z 2ol Az Z AZ )
= o [e) & & S =Ry
09 3-1-10. £% fAAde] BRYY ¥4 BY
_ = o ° 5 =2 3595 A T Iy = 51 =
ol fFAAd ek 7| HAEE FESY AF U FI4 e % 3 2R
= o =] o 2Z 0] =o S J O 9Ols S 5F 2= olo. o
oo A%t F8& AUFTY At FA S AT LAE 8-S F Us A



3. EFEH(HAAEH) B4 =YL A% FUAST §4
7h 8 ESEN G 7HESAGATHE, 74 5 e AT FUAE §4

=

(20139)

a9 3-1-11. =Als 54 =344

- 7] A49 F3 % F4 A3 87 2&9 F1 AEA sl 27 AmE +3%. AdAT
of disfl AEHE 255, Fi A=A 7~107HA tis) =AAuE 3. 2012d 4€ 26
uF, 5 260 15 1, 4020 AR =2 4 o3t A (L H3-1-1D.

- 2012 ATiRAZ Fy R Fs Als(d 2723 7 239 F, A4 8 12 dxo At
wHfsty] AL By 3283} BGF 4=3¢ tisix 28 AuiE 3 (R 28, A5
s AlFE 205, Fy AEA 7-1070A s 2 AWlE S8R, BCFiE 5070 A
el s olgstdon, F, 5ol thall A= 200~300 7HA|ol thal x4 o]t AujE 43
St =. (™ 3-1-11, 9 24 49 29 vF, 54 229 ol B T 1 449 299 v,
64 1< <P
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- A EH e} Sen AT ) o) =3 (FA FFr At I )

[(=2/Sigahabutae)/ (5= /=) A & v])], [(RFFH/ 321 9)//(F 2= A 2],
[(5=/th=//Sigahabutae)//((F=2/ZW)], [(Sigahabutae/&sZ2)/(FE/Z )],
(/= A Zm)[(Fz=/ B A 2], [(F/= 2] 28/ [(CA o o) 2/ S-24 2],
(/A ZN)RN =52, (5= A Zu)//(¥F=/Sigahabutae)],

- P FAUe) A9 298 F402 A% 2 AA AR U3

o
o

W A AEZ3Y w432 MAde A% U wejzd A 2 Fo A
- aFEA AW SA4 0 [EAEELE]L [EREE AR, [HAEHEA],
- O ZE oS4 [HAE R ER

- 57154 2 A AR S]] [HAERVEH]

- A AR 2 SA(s7] 95 0 [HAEE /2%

- A AR I AGE =9 - A/ ]

- FALTE ARSI E], [FAZ/HAEH]

- Fe AMAE wuodiE A3H(DNA marker &8)3l] AAAH oz wHl®E Ao o)
MAE F&3H a1, F, Al MAE o]} 85t Ax3le dHuldi & E4& A
S AAEAE AE] [HAZ/YE] [HAEH/EEZH F, TA= A5 34 24

Qe BeAgdez &83tr] 98] SSD WS B8l A4 Ao 1ze Sk

o HAEY F B AE EUE A7 A 3.
- HAEH Y e F 54 AE =] B FAERE SA4e A8 Byl =2 T ) =
(HAZH[FA], [AAZH/ B, [HAAZH /2], [#HAZH/Es12)d ds) 72

NEFFTLE qufE T
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Al 24 AAY AlFe AE AY 8 FE 54

L At A4 AT Ay A3
7h A A F20124)

of| b A 27(5~109) Ak 2 (F 4, 109 229)

29 3-2-1 A duAg ¥4 A7

- AT - AR 6AE, BAEWHAREY 2AE, FEEY 2AE 2 dE2EToe
2 HAEH BE F3EY, I E FASE 20129 49 25€7F HFste] FA(@)
AE), Ay dEY), AT ALE) 240 247 549 269, 59 27€ 40
X 2008 15 1208 £o|ysla %4 AW S=HIHE 3-2-1, 17 3-2-D).

(@) : BAZ [ A2y w] o 2Ah A% - HEAZE AT
2000 ~ 2004 : AW 54 H7E, EFAIAE 22 @7F 2 AA
20053 A - FEH [ A EW w2
2005\ sA : A 24 AME T F2 FA FH
20061 ~ @A - AAAE A 54 B9 3 2 =99 5 =AY HUFE
T +F NT 2 A ADEATSFTH A8

(b) : SHAZH &3, H=s g As - FE9H [ SAZH w5
2000 ~ 2004 : sHAZEH FFH ALES A% AdFH 2 22 Gt
200513 &HA : HAEe [ A EH wef et 23
2005 sA : A 24 AME T F2 FA FH
20061 ~ AA - E1E =S 54 2 P BUHE 52 % lE B RA
ARATSTH 48)

ol



3F3-2-1 AAEAA AFEA] A Lk FF
A4 T of| 2k A
T TN AT TdE ks tEe ik Al
i 2012\ 4¥ 26 2012\ 44 26 2012\ 49 26
0% 2012. 5. 27 2012. 5. 26 2012. 5. 24, 5.26
ARl FFZAH] FFAH] B Z WA
Hl31 273 AN 5 )
® 3-2-2. AAHEAE FAAT
A WHl =g TEHNE of 2k 4k
1 FAEXSAFHEY | 12-J54-49 12C019 12-543-6
2 FEHXSTH= 12-J521-50 12C020 12-Z44-7
3 FEHXZEA TR = 12-J54]-51 12C021 12-544-8
4 FIuX S5 E 12-1%4-52 12C022 12-543-9
5 FHHX SR = 12-J%2]-53 12C023 12-344-10
6 FAEUXSAFHEG | 1215454 12C024 | 12-gag-11
7 RAAXSAFHEG | 12-]%2]-55 12C025 | 12-%49-12
8 RAAXSAFHEY | 12-]52]-56 12C026 | 12-343-13
9 FEHXJA-7(F ) 12-J&2)-57 12C027 12-544-14
10 T XJA-7(F ) 12-J52]-58 12C028 12-F49-15
11 FAF 12-124-10 12C039 | 12-342-16
12 2 2 12-J52]-71 12C040 -
13 313 12-J52]-72 12C041 12-F44-17*

12-FEH-1T - 4

1)
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2)
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% 32-3 ANEINT BAAT AR 93
ETE o= ) % -

1 FEHXEATFH =Y 8/18 65.0+2.1 23.2+2.8
2 FvxgdrAEY B/18

3 FEHXEA TR = 8/21 65.2+1.5 20.8+1.4
4 FamXs A A e 821

5 FEHXEATFH =Y 8121 87.4+3.7 21.6+1.3
6 FEBXEIFH = 8122 88.5+3.1 20.8+1.4
7 BAAXGZTH = 8/16 85.4+5.6 20.2£5.8
8 BAAXGTH = 8122 82.9+2.8 22.5+1.1
9 FEH XJA-7(Z ) 8/18 78.8+2.2 20.2+0.8
10 FEHXIJA-7(Z W) 8122 80.0+2.0 20.4+1.3
11 39 H 8120 78.9x2.7  22.9%3.47
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Az i
T 2o E2 FA | gz | 2O E2 A | gz
(mm) (mm) (mm) e (mm) (mm) (mm) e
T2 7.12 3.38 2.09 2.11 4.89 2.97 1.90 1.65
aU2% 6.31 3.13 2.00 2.01 4.39 2.75 1.91 1.60
- 839 239 SHHELS UERES B UL 52 93% FFola, 3L 10a & 481kg
oy, dv add e E2EFTH v 7.5% Ae.
= =408 2= A Tl 2 &)k Tl 2 &) eF
N %) (kg/10a) &v, %) (], %)
X 90 549 7.5 6.4
aH25 93 481 7.5 7.0
6) & 259 T2 ¥ 54
- 77}A phenol compounds $Hg= Blugh A3, 89 25+ tiAFoE sdE e vt ARE
B3R, BlEY] B 992 &9 259} s 25 Blo] B2 Btk H2 ZASE UEE oL,
T FEY Aole HolA &gkon HIEMR] E9] 7%, s EM A o ~tocotrienol &l
99.1 ng/gZ YeEFa, 89 25 = 1213 g/lg o2 719 2HE A=
(ng/g)
s Chloroge - p-coumari | Naringeni | Formono | Biochanin | /S -Resor
T -nic acid Vanillin ¢ acid netin A cylic acid
sy | 275439 | 87+02 | 37310 | 6513 | 433+0.2 | 726=05 | 41
a92% 29.5+£59 | 87%+0.3 | 36.3£04 | 2.5+0.8 | 42.8+0.5 | 72.7+0.6 | 6524
HIE}Y] B HIE}Y] E
B1 B2 @ -toco | A-toco | y-toco | ¢ -toco | a-tocot | y-tocot
pherol pherol pherol pherol rienol rienol
e R g 3.687 1.876 24.1 29.6 31.2 32.1 99.1 46.7
54 2% 3.657 1.855 25.8 29.7 315 324 121.3 50.7
myristic palmitic stearic acid | oleic acid | 7 -linolenic linolenic
acid acid acid acid
}d = 2.838 3.902 3.910 4.029 4.453 5.626
54 2% 2.837 3.929 3.880 4.040 4380 5.588
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TA EAQ 9 3
a9 358 du9 Zo|7} 4.48mm, F& 2.75mm=z EZEF| M LYol FAE
Hz2FFY vl 1.88mm o2 ZAEH|7F 1.63 A ©dd FFoly, 10a T
T 492kg oS Aveh A SEFe 72% FO2 UZREFF HlE Ui BkS
Az Aml
TE R A | gzm | B0 | [ A | 4my
(mm) (mm) (mm) - (mm) (mm) (mm) T
R 7.12 3.38 2.09 2.11 4.89 2.97 1.90 1.65
F3% 6.58 3.02 2.04 2.18 4.48 2.75 1.88 1.63
2 ik T4 o 2 g2k o 2 5} g
= (%) (kg/102) (dv], %) (], %)
Bz 90 549 7.5 6.4
a3=% 93 492 7.2 6.6
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T | ods | & | wsem | ssem | ) LR S
2012 8/14 | 81.2+23 | 204+11 | 143+21 | 1054+55 | 21.00+0.15
. 2013 8/13 | 80.0%14 | 20007 | 147+15 | 98.7+46 | 21.70+0.35
B 80.6 20.2 14.5 102.0 21.34
ol A4 1.05 1.39 2.00 4.66 2.25
2012 817 | 825+34 | 219408 | 13.6+13 | 112.4+45 | 20.80+0.12
) 2013 815 | 823+11 | 211410 | 13.9+11 | 100.0+45 | 21.00+0.09
4z e Ee 82.4 21.5 13.8 106.2 20.88
Wol A4 0.14 2.58 1.54 8.23 0.57

- 89 435 FAY BT BEEA &k, BER F AR 24 Bia, 457
ks 5 Axoln, WiAdS St ot ot A% AR dFe] g AdES gl o,
S=dd, ddvtEd B EFHAEC T AR AL BAF

AT BA L UES | AGT] g | BRG] Y ey g
Tl are | 8 | @xs SRR LI
s 0 s O =4 < oF of s < oF
w945 | 0 = z | 22 | = z z o

5) ¥ Fol hE AFA
= dvl do|rt 4.48mm, 2 2.8dmmela, FAE 1.98mm T2 t2FF ol
T oy FAV ok FAL WY, FEFHI} 158 o] Y

wEolH, 10a T &2 503kg o2 thE=FFol His) ta @ty dv) ol e

A=z ]
T Aol E2 FA | gma | 20 E2 A | gz
(mm) (mm) (mm) ° (mm) (mm) (mm) °T
R 7.12 3.38 2.09 211 4.89 2.97 1.90 1.65
a9 4% 6.51 3.10 2.10 2.10 4.48 2.84 1.98 1.58
) Tl g FFA R ool 3}
(%) (kg/10a) (&r], %) (], %)
0z 90 549 7.5 6.4
a9 4% 92 503 7.9 7.4
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6 T8 758 AeTF
- 7 7}A phenol compounds &S ¥ng A7, T 45E E2FEU
A3E BT
(ug/g)
= Chloroge-n g p-coumaric : : Formonone | Biochanin | A -Resorcyl
wE ic acid Vanillin acid Naringenin tin A ic acid
GUZY) | 275439 | 87402 | 373410 | 65413 | 433+02 | 726+05 | 134114
aY4% 29.2+2.2 9.6+0.4 37.9+0.1 3.4+1.4 43.3+1.0 74.4+0.3 13.4+2.3
- HEY] B &F2 89 4359 3 FEH =5 Bio] By B 2 ASE YoYU, F
FEe] Aol BolA rgkth WIER Eel A%, s@MolA «-tocotrienol FFol
99.1 ug/gZ YEGI, §9Y 45+ 52 ug/g 02 Fe FXE HYrh
(ug/g)
HElY] B HEF] E
e Bl B2 a —tocop B —tocop y —tocop 0 -tocop | «-tocotr | y -tocotr
herol herol herol herol ienol ienol
34 2y
(zEz) 3.687 1.876 24.1 29.6 31.2 32.1 99.1 46.7
a4z 3.624 1.863 24.1 29.7 31.6 32.2 52 47.2
- A s B s e vk s R
(ng/g)
myristic acid | palmitic acid | stearic acid oleic acid ayd—éinolenic linolenic acid
S Reda 2.838 3.902 3.910 4.029 4.453 5.626
54 43 2.835 3.939 3.856 4.061 4.466 5.801
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A 34154 DNAE F=3H(E 3-2-6, 11 3-2-6)
¥ 3-2-6. FTHEE AT A FT L AT 5F
A FEH A% A FEH A&
1 15z 2595 14 R Q] 2H482%
2 Ry 4F18% 15 S HAE1s
3 21 2 Q] k355 % 16 o Q) AHT75%
4 sk FU384% 17 ez HE25
5 ekt FY4425 18 ELE= T k2255
6 % Q] AH35% 19 LR Fd512%
7 ol A Fl46% 20 =g AE17%
8 TEUY1s Tad4s 21 % v 2k
9 gt Wek93%E 22 (A& FU254%
10 1Ay 92905 23 T = A = HJ-49
11 BA o] 2+466 5 24 RS RV A HJ-55
12 3l 2 34363 25 FEEY HJ-59
13 R AF194% 26 o) =) 2 A 2 =
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F 3-2-7. ZW FEWAS 9 ztoly] =
name Forward Reverse
RMO0070 gtggacttcatttcaactcg gatgtataagatagtccc
RMO0204 gtgactgacttggtcataggg gctagccatgctctcgtace
RMO0333 gtacgactacgagtgtcaccaa gtcttcgegatcactcge
RMO0336 cttacagagaaacggcatcg gctggtttgtttcaggttcg
RMO0418 tcgcegtatcgtcatgeatag gagcacatatgccacgtacg
RMO0526 cccaagcaatacgtccctag acctggtcatgacaaggagg
RMO0547 taggttggcagaccttttcg gtcaagatcatcctcgtageg
RM1388 ttcaatgaggcaaaggtaag? attgtagcttggactagggg
RM1761 acgcttaaagaacatttgat gcgattaacttttaaccatt
RM1812 cagctagtgagctcctagtg gctaacccaccaacttattc
RM2191 gataagcattttagaacaca actagaccaaggaattattg
RM3509 gtggtacatcctcaaggatcg gttgaggaagggggactagag
RM5503 gggaagaagataggagatgg ctctgggtacacttcacgag
RM6704 aatcgaatctggatatcttg cttctacctagctaccgaga
RM7285 gcggctattgtaagtgtttg tatatgagtgccacatgacg
RM7289 gaggaggctgttagaaggcc aacgtggtgtctccttttcg
RM7511 gaagccatgtcccttttctg cacagcgaacgtgatgtctc
RM7545 gtatccgctecgttttcate gaggggogogtotagaatag
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Al 3d. AY A4 B B A Al

O AW A AT AG2SH Hrhs I ALY, A, DPelA Y=, 187
A A Hhe CHELY EFATLGEE AWAA FPHAL.

LAY -4 #7t

7F H#7)&
(D 20124
- 20123 HF7)L ok £ D 249 49 sk HFr]eo] 164TC, 15C, 14.3 &0,

o
FHa 712 8¥ ATl A EL 311T, Y 286C, 482 2742 Yeht} Ex1E
2 AQsl7)o) At Go] FEA o R oF 1T AE H& AOE VERES.
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15
10
5
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7} 2012

- AR AR AdelM s J@GA A4 BULE f8 B ¥

1 QA

D 2% F4

S i 4k ALY 673

2) ¥4

3) &
4) 71€} -

: = 3,385.8m (F 1,000%)

200835 #F7105=

i}

] =
L

o
H. A&7 N-P-K% :

711524 *IsHE : 1-1-203)
Wol EEW $EAE ofof
A2, AEH B(EAY R A
2-1.5-1%), 44
F920l8 o] g3t

[0 2 Mol HNEEHUME/ZHE) B0 1/4.8), 2eHe 7/0.0), Fell4.0/1.7) ka

A3
g pH 718 | gEst A g4 ¢Fol(cmol+kg) & F A
- (1:5) (g/kg) (mg/kg) Z 5 Z ntI1vlE | (mg/kg)
Za R 5.5-6.5 25-30 80-120 0.25-0.3 5.0-6.0 1.5-2.0 157-180
24X 6.4 8.0 33.0 0.18 5.2 2.4 131.0
" @3 521
— 3] E) KT — BTN
i mm [ | - _ B
HE #7180 TR uE we a2 @ FaTF
2) 3 AvlE
Do sy
#88Hka) W = RN S
(Feh (BaE) (mNZE) WI 0 s SR AE
45 114 22
UAHB 5,424 5424 1,183 822 3700 00 0.0
{98) (114) (27)
- as 10
3 (7 (3] 111)
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- B2 Ao wet 100 327 324 27kl A (6.1/4.8ke), 914 (6.7kg), 7
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. 2013 - HAE AREAHIAS AL 673HA)

() Zasg EcEA U XEH AMHIF=AA

Tel @ (043}E16-B179
Fem @ (D43)216-2858

¥:363-683 & HET D& L B4E-6

Bel FadET
[B A 8 & 13-12-085]

o gl WA E03W a8 158 B s B R4
= B H = 043-216-8170 TE BB S
b oo e s ANE HEE sTIRII
EHT M

. fy= RIE |[FEga FIA-d lemets/ka) ST (DTS Ec

(1:5) (%) [ (mgfeg) | WE e | U® | imoked | (mgikg) | (de/m]

EHET 6.0~6.5 | 25~3.0 | 80~120 |0.26~0.30| 6.0~6.0 [ 1.5~20 [130~180 - o~2.0
G 599 | 108 | 6255 | D.OZ | B0 £.13 212 6.84 | 0.18

“ 1ha L

& HEF HESHIN RIE, BEL D0 @80 BE ERELL
- JiEl e HE ERFSE JICIE 2280 £ = U DI AEF AFRLIC
- BHlE 2F WS JBEG A AEE 28§ ATRLIC.

A H| &=

+10a 'F HE 8% @ @2017). 2aH4), ICira)
;. WHE{JIE - 'D@ B MEH

W E oEHYE 8 - s6E(20wg/E)
- BaH ME BAIE D pzEokg/E)

- BHIASE (JISMAd 28]

A E 8 1.600kQ

EESEY 1.600K3

HE®EH - s40kg

EEEEY - se0Kg

Eﬁ.‘ia
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R'H'I |-:|"_l|

3 3-3-1 I8 AMAIE L] EGEY AR

»
—Ll
°1E”

- B4 A3E 3-3-Dell whet 10aT sHshelsr]E 38 S ook shH, ALLH
FakEnige] Aa F713H8(60~80%)0] st s R} v 7)«% aHste] dAz= 1.2~2915
O FdalioF EAIRF ZAHD F A=

- f71AM e ASols 2Ry mde] tE REoR FAFE 70% FEOE Yol WP

- AN EE 9 0.6kg FEOZ A-8(180kg/102)3H S
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DE ol 8% $HEWOR AN ARe S
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- FFEE 29 | 54 25, 54 350 s AAIFS ARkl en, 1apdxol oo “(Ah
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— el”n] A28 AH2012.10)
(FY EFATD)

Green Farm Festival —
(2013. 11, F-4bohsta)

a9 3211 2 2 AAE B AR
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- 59 45 24 YA AR 8 AAE A 22014 WS AR AT A4
(2014.03.19.~2014.03.26.)

ok ety Hw

a9 3-2-12. R g AAE #E AR

JEFIS = (2014.03.26AF) : http://www.cctimes.kr/news/article View.html?idxno=368795

=
=AW (2014.03.31AF) : http://www.namdonews.com/news/articleView.html?idxno=362089

- 89 4359 AAF AFF 9 AdES)

- = - B RN SR
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(LD ANWRE NN OR BNA RaN Do 3 AN LA sauy
WENR NI BE A LI 0 LS 08 BR0R LAY §
 MQE $ANEAEY A Ve Be E,‘
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TUH‘—’-FXo/\‘])
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A 47, AAZE F B o] KA A

L 3 54 B A4 Wo] w4

- 2 AFHA A= HAEHE 23eke 1V #2507 2 SHERGN) Alsel stk

8 ARTY A FAAe] G71AL Mol GG 3-4-D)

E 3-4-1 2 AT % FF 55

A | ATHE =5IAFH -+ 543 obl 2 Ak
1 13122 T z -
2 13137 a2 5 i 9
3 13144 qhu T 10
4 13153 TEY 1% z -
5 13182 Az = -
6 13317 T Z(A =) z -
7 J528 F/sX /A4 T3 12
8 JS34 e X 74 =u z -
9 JS35 Az X &3y = z -
10 JS36 T X JA-7(Z D z -
11 RS224 srf = z -

— v

t
)

Sucrose > Sucrose ;I‘EE‘{]SIMM' anyme t%

oe TSBE (Starch branching snsene 5 E
©) o £ &
S5IIT (synchesis oflong chainaCL | = o

Gk  Frae™ UDP s Ed

glucoze g ) ¥ =
/ 3 P ELSH 1.!:5-:.1.;;.:|.nfmda.mdtm _= :

. ADD =122 [
Ghocose a ADP 51 (Zymthmis of thort chairs, CL < EE Z
- ADPglc 10BF) [= o

le-1-P F— C £
Icz6-P Ei > G,ﬂ

Phl Fruc-6-P
e \ H \ Amvloplasm J /')
— G:;.«:!ly:is — —

18 3-4-1. BolA ARTAH A=
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$77 22

Primer ID Forward primer Reverse primer Tm Gene locus (bp)
OsAGPL1 ctttactgcaaaaagcectatcaact | gttaaaggctattgactttgttace 58 | LOC_0s05g50380 552
OsAGPL2 cgttgtcaactgtgaatgaataatc | acacatgcatcttatgttggataag 58 | LOC_0s01g44220 805
OsAGPL3 cttgatttgtttttcgtggtgtts ttctagtcactgcattggctatag 58 | LOC_0s03g52460 710
OsAGPL4 caaatgcatgacgaaatgtgcgtg | accttcgeccttctagaaccttc 64 | LOC_0s07g13980 521
OsAGPS1 cctacagcatgaactgagagaag tgtactcctgttgattcactctte 64 | LOC_0s09g12660 824
OsAGPS2b | tatgttctacatgaataaggaattcc | tcacctataaattagaggatactgc | 58 | LOC_Os08g25734.2 377
OsGBSSI caaaccttaaacaattcaattcagtg 58 | LOC_0s06g04200 723
OsPUL3 tcagagtcectagetetgttgat cagttgcataaatcaagtagacag | 58 | LOC_Os04g08270 834
OsSSllaChr6 | tcgctteggttcggttecgget cgtcgegtctgggatgacgaac 64 | LOC_0Os06g12450 823
OsSSllaChr7 | tgcgtcgacgcaagggteggtaa ggtgacgacgacaaggttcttcg 64 | LOC_0s07g13880 764

- #ZAn Ao FAFE FHA F UM T8 FHAAE GBS FAAE gEA o
(19 3-4-1), GBSS I 1471¢] Exone. 2 FA==H]|, 1719 SSR¥# 3712 SNPe} & &4# %l
291 odlg=9o] 23bp Indel F917F Hud #} Q).

ICT)n

AT Exon 2 Exon 6 Exon 10
e El B B
GIT (NGTITATA) InDel AlC CIT
TATA bon 5 i F
4 bp dupicadon TyriSer SeriPro

(ACGGETTCCAGGAECTCAMBELE)

1.

3-4-2 GBSS I f+x#ke] =

- GBSS I 2z 7919 4714 Wo] &g 93 71&9] =& NCBle| 4714d JE2&
283t 570 primers A28l S(F 3-4-3).

¥ 4-3. Waxy &=+l 57) functional markers.

PrimerID Forward primer Reverse primer Reference
(CTn CTTTGTCTATCTCAAGACAC TTGCAGATGTTCTTCCTGATG Ayres et al. 1997
In1-G/T CTTTGTCTATCTCAAGACAC TTTCCAGCCCAACACCTTAC Ayres et al. 1997
Ex2-23 TGCAGAGATCTTCCACAGCA GCTGGTCGTCACGCTGAG Samart et al. 2003
Ex6-A/C GATGGTTGGAAGCATCACGAG TTGGTATGGCAAGAACAAGC Ming et al. 2008
Ex10-C/T | GCATCACCGGCATCGTC GCTCCGGCCATGATGAGATG Tran et al., 2011.
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£ FEst] dojzl @ dis) E7IA<E

- Z¥7+e] primerg ©o]&3te FAlE ZH DNAE
2Hg 58 @ A3
DNA
extraction Sequence
a
PCR Primers
amplification Design
PCR
purification
’ ligation «
Sequencing > analysis
0% 3-4-3 AERA BE FAA B9 A7ND BASAE
- AEdABE FAA ds] A HolE ©@A% A3, AGPLL, AGPL2, AGPL3, AGPSI,
PUL, SSTI A 97144 WHo] 9 InDelo] AR k(28 3-4-4).
AGPL1 AGPL2
RN RS SR SRR RN e — o e
AGPL3 AGP51

= O . U S S .- - L S . . . L . SR .
SSIChr?
SSIChre ) ) _ ) o ) ) ) )
- = = . = . - -_— _— ————————
PUL
..... - :
Bl A o] gy

09 344 DAY FAABE] ARG
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AGPS2b

I F ] & L] ] F] [ ] g ] ] b = )
s enauy ‘e e E-—— e e W R S R 0 b s e W
Esardsty | = e i ¥ o e i e S
0= MGPERRF) | ¥ L] |
I 2 AGPEI-1II2 ¥ L] ;

[nam:mn ;
thd AGPSIEHISS |

e 5 RGFS0-MIST L [ ]
'! £ a0 BEI &) 50 [=":] ' 80 o

Consénsus CCEEATTOATOT & CTTTTETTOTCATTE - FTTTTTTIC0TAC & ACTARS CTTTTETT T CTART T TIAKTTTCTTCRAMRE AT CAATE TETTEC 6

Idantity | SR e e i e X i 2L |

01, AGPSIB(RF) ECC AT AT Te T T I T T T T IO T T T T T0C TG A A TR CET TITCTT IO TAAT TCT TTRATT TET TRCARCE KICAA TE TIRT TRE-LJ
L |

O 2 AGPEIB-13122 GOCOATI AT T e T I T T T T T T TG A AT ST LT CTT TR AN T T TTAATT ICT TS AACC ATCAR TR I TEGLY
|

0% 3 AGPSIb-HJ4G :c-:u T AT T e e T T IC T TRCTTC I T T T O TG e T C LT T TT CTT TCTART TCT T TAATT TETTRCARCE ATRAR TR TRT TRECU

B d AGPSIh-HJSS GCOCCATTCATT TR ERITITEITOTRCT T TTR T T I IC TR A A e T A e eI T T T T e T ART T T T TARTT TET TECARCC ATCAA TR TRT TRET)
L

Oe 5 AGPSEIb-HURT ACCCaTICale e eor I T T I T I T I T A A T T T T T T TAAT T T TTRATT TETTEC AR ATEAATE DT TER L)
| L

% 3-4-5 AGPS2b EAUY @A E ol

- AGPS2b dlM= SAASANAT 53 UTRE] 55™A @71olA  ‘T° 2A7F S = A,
93A 4717k AIG SNP7} TS & A7 opn|iedt oA Tyre] Cysz Wol&
do7l= Hd7IME Wold(LE 3-4-5).

- GBSSI-Exon2ol| 4 23bp =& wH e} =
3-4-6).

i

TAHEH A BEHE Holz FEAHAHLH

GBSSI-Exon 2

23 bp duplication in exon 2
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Ak Wl

Tk ek
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SEER
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22
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FFPVYVVFVFY
A 0l G Yl D

ety
42

% 3-4-6. GBSSI-Exon20 A 9] €714 d ®ol(FH)
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- GBSSI- In1-G/T, GBSSHTAAT)no|A= ®Ho|7F & EA] ¢

k11, GBSSI-Exonl0Qol| A+ T}l

F&k

oA SNP7F &A= it GBSSI-Exon 6|4 &% A/C ®ol= TAT->TCT, Tyr->Ser 2]
HolE Hole o= Hixdy 3l A EE S AFolA o BAFIITHIH

3-4-7).

GBSSI- In1-G/T

W G-oT mmartang

ik AT Lis

£E

GBSS-(TAAT)n

[TALT}A med

EEEEE

GAATTITCTE Tkt kb I TATC R T TR AL YT CT Dk G T I LT

GBSSI-Exon6 A/C

k-1

LA 14

[=3 L) bk

[ (1] S i 1 A A TAT A Gk

Fo 4 Ewph 10 o i T L P A, T vk O

[ a0 e B B BCCGHE AL e Y o D

o % et Pl e

=7 0 dadd A n ol o T ok (el

P T-Rumn 1 3.0 8 PrAs s Ly g py

P B 13 & AT i Rl Tk

e §0, Eson 10 FH08 T b e kel T B s T ik [tk

A 3 Pt e TS e

e £ 7 Esnn V007 ) P i A o i ket T
Bl

CONEENEUE

Elafty

i ExS-i3127 TCAMCRACAMTCUAT

2 ExXB-VI 3T TEANC AR AMOTCAT

3 ERS-BXTA4 TCAM RRCARCLA

4 Exd-§ 3183 IO AR ANCATA

w8 Exd-t TR T RAC AL A A

o Exg-aNT TR AT R A

T EXA-JEH TORAT AL AN A

B Ed e TCRAMCALC ARTOCAT

2, B R as T T A

10 Exe-J%i0 TCAACAACAMICCA

= 11, EXERE33 TCAMCAMCARICCA

i3 ExiR T} TEARC AT ARTITAT

2. 19 ¥A 23 () ¥ &4 54
- bRl A FAY SAS B AR 240 Thestth sHAT A 2 9
542 AR o) Fo FAHE sfof stz EYste A Af 235 o] %
S4<& € o probe’t ¢H= 7 Stoll meEkA, S gkel Heolvk dAs= A
A3t F3olA #4S & & gloke A8 =Z3A L, F 135404 53 &
A4S ARske Wl FEIH

- F, 19 242 33AAA
Z%9) 71%HQ o gl Uk
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- #=8]" tube £ PCR thermal cycler T-100 (BIO-RAD)S o] &3} Z3slAith &3 =4
100C oA 25 &, 60C 10 & A3t TS =U0.

- 23kd W2 24 54 A7A &3 @7 PCRol| Radh.

H =4 54 v
He

53} A% Texture analyzer(Brookfield Texture Pro CT3®& ZA}3ith,

<EA =700

> Test type : Compression mode

> Target Type : 5.0/strain(% of deformation)

> Trigger Load : 1.0 g

> Test Speed : 0.50 mm/s

> Probe : Cylinderd diameter 25.4 mm, Length 35.0 mm (TA11/1000)

a9 3-4-11. 19 T &4 H7HE 913 Texture analyzer probe
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AEsk 74 YA AR Argo] F1F Auel mste] Amlo] QoA Fe
E4e Bat A= Aolrt it FRAAY A9 sxEHe HAEy =
ZRA7} 00] Uk, o]t BT NI} BWe] BRI WE A§S i
277 Q7] WE S8 AARIHIE 3-4-12).
Hardness(g) Gumminess(g)
250 50
45
200 40
150 :2
LE= bak 25 mofX|E
100 nERE 20 = SHE
15
50 10
5
o o
1 1
Chewiness(mj) Cohesiveness
035 03
0.3 025
025 o3
a2 mZfRE 015 mERE
015 mEAE mSAE
o1 0t
0.05 0.05
0 o]
i i

O 3-4-12. A Z v

_88_




A 54, ﬂm%m ZA Sold vl 5—*—1

- iHj 23 = l%ﬂ#fﬂw ﬁ%‘%@ﬂ M IR S 5 10 € 2 oldte FEste] FAblA
iAo =23l3 1D-LDS PAGEZ Reld wiide] 549 798 2 g2 (N 8) ¥

75 %3t Ingel-digestion T}
-7 270 g2 ZY A7 272 of Imm A= ASHAE ZA o] 1.5ml tubeo] &

st Hkoh (¥ 3-5-1)

Z
i

[ [ [
/1|
e e e =

.

L

19 3-5-1. Shotgun proteomics #2412 $]3+ gel slicing WH

- Z+Zye] tubeol destaining buffer(50% acetonitril(ACN) in 50mM ammonium bicabonate
(ABC) pH 7.8) & A &l3sle] Coomassie blue A& A AdFaL. ZF gelo] E3hd wwfz e

reduction (10mM DTT in 25mM ABC), alkylation (55mM iodoacetamide) #}3S AZ 3
trypsin digestion (trypsin 12.5ng/ #1 in 50mM ABC)-S 3$tt}. digestion ¥ peptide & 3]

st A7 = E43.

- LC MS/MS Z#EA7] LTQ- ion trape AF&3F T}

- Nanoflow HPLC instrument += Q Exactive mass spectrometer®} on-line &2 $1ZA3s}e] £
stk EA o) 20]& column < PepMap® RSLC, C18, 2.m, 100A ©]th.
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- peptide E8ZE 93 LC =1& dS3 2t}
0.1% Formic acid (buffer A), acetonitrile in 0.1% Formic acid (buffer B)
linear gradient of 3-50% buffer B at a flow rate of 270nL/min.
run time for an LC MS/MS is 120min.

- MS/MS spectra =3 Z71& oS3 2o

data-dependent top8 method dynamically choosing the most abundant precursor ions

Dynamic exclusion duration was 15s HCD fragmentation Survey scans were acquired

at a resolution of 70,000 at m/z 200 Resolution for HCD spectra was set to 17,500
m/z 200.

at

- @A FAHS LTQ-ion trap 4oz Ao MS/MS spectraZ A&E Proteome

Discoverer(version 1. 3) softwareE ©]-&3sto] A th. Nipponbare genome database &
Rice Genome Pseudomolecules Release 7.09] ©@¥& databaseE AF&3tH 3. 19

3-5-2.&= AF&-3 Rice genome T} databasee] ¢F-Eo|t}.

L

=

>LOC_0s01g01010.1 proteiniTBC domain containing protein, expressed
MSSAAGQDNGDTAGDYIKWMCGAGGRAGGAMANLQRGVGSLVRDIGDPCLNPSPVK GSKMLKPEK WHTCFDNDGKVIGFRKALKFIVLGGVDPTIRAEVWEF
LLGCYALSSTSEYRRKLRAVRREKYQILVRQCQSMHPSIGTGELAYAVGSKLMDVRTMSKETHIAEEVSTSQQTSQNTAGSLVEDSDY GPGGAQQSQKRESCSKS
AELVGFNVHNDTSLYDSSNFIVSSTEVNNCSKDSQDYNDMGEPR YDTETFDDYPSLPYTNFFSTDGVGSNGYDKNHCSFSVPEDRLRHR DERMHSFQINNNIDLII
ESNSCSSDVFRASNSDSAIFHSDAYKQDRWLDDNGYNREVIDSLRISDAPEADFVDGTKSNSVVASKDRVSEWLW TLHRIVVDVVRTDSHLDFY GESRNMARMS
DILAVYAWVDPSTGYCQGMSDLLSPFVVLYEDDADAFW CFEMLLRRMRENFQMEGPTGVMKQLQALWKIMEITDVELFEHLSTIGAESLHFAFRMLLVLFRRE
LSFEESLSMWEMMW AADFNEDVILHLEENCLEPLLVDMRNDLSCEVKEEHRVNSY TRRKSKSRKPHHRNGEMRV ACNLGMKPNTRNPLCGLSGATIWARHQQ
MPHISTNVLAKNGDDDLPIFCVAAILVINRHKIRETRSIDDAIKMFNDNMLKINVKRCVRMAIKLRKK YIYKLLKGGSE*

>LOC_0s01g01010.2 proteiniTBC domain containing protein, expressed
MSSAAGQDNGDTAGDYIKWMCGAGGRAGGAMANLQRGVGSLVRDIGDPCLNPSPVK GSKMLKPEKWHTCFDNDGKVIGFRKALKFIVLGGVDPTIRAEVWEF
LLGCYALSSTSEYRRKLRAVRREKYQILVRQCQSMHPSIGTGELAYAVGSKLMDVRTMSKETHIAEEVSTSQQTSQNTAGSLVEDSDY GPGGAQQSQKRESCSKS
AELVGFNVHNDTSLYDSSNFIVSSTEVNNCSKDSQDYNDMGEPRYDTETFDDY PSLPVTNFESTDGVGSNGYDKNHCSFSVPEDRLRHR DERMHSFQINNNIDLII
ESNSCSSDVFRASNSDSAIFHSDAYKQDRWLDDNGYNREVIDSLRISDAPEADFVDGTKSNSVVASKDRVSEWLW TLHRIVVDVVRTDSHLDFY GESRNMARMS
DILAVYAWVDPSTGYCQGMSDLLSPFVVLYEDDADAFW CFEMLLRRMRENFQMEGPTGYMKQLQALWKIMEITDVELFEHLSTIGAESLHFAFRMLLVLFRRE
LSFEESLSMWEMMW AADFNEDVILHLEENCLEPLLVDMRNDLSCEMFNDNMLKINVKR CVRMAIKLRKKYIYKVYLQGNLYICTVYLKTRDEAVEG*

>LOC_0s01g01019.1 proteiniexpressed protein
MEEAGERDADETHAWSGTASPAALWKTVASSAAMLKLALAMISAAFR TTPESMSMQLCPNATMSLHSPSIFDVVSSITPIMSCINNRLYVAEKAGATMQRWRAHS
SPSAMTRPLPNMGMRLSSYDIVCQLAHLHFSHVCCLV*

1% 3-5-2. Rice genome database

- shadane] E2 G AAd A 1,0697]9] T zlo]
=459tk FAE wud F /by ol wasta gl

Agumdel Zeeus STl g gol EAsy dAw, AEHA B Nx v

stEAbell Z8-5F+= glyceraldehyde-3-phosphate dehydrogenase®} fructose-bisphospate

aldolase isozyme = B2 oFo] w3}t
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# 3-5-1L A FE =7 F 109 FANA 549 @id F 7P ol A5k vld

No. Accession Description # AAS | (Do C%IIC‘ NSpC
LOC_0s05g26377.1 | PROLM9 - Prolamin precursor,

1 protein expressed 150 16.9 |8.7 0.030442

2 | LOCs018556%0-1 | giutelin, putative, expressed 499 562 |89 0023884
LOC_0s02g38920.1 | glyceraldehyde-3-phosphate

3 protein dehydrogenase, putative, expressed 356 39.0 6.9 0.021333

4 ]51%%191 502g15178.1 glutelin, putative, expressed 499 56.5 |9.1 0.021097

5 ]51%%518 510g26060.1 glutelin, putative, expressed 499 56.3 | 8.7 0.019521
LOC_0s02g10800.3 | mitochondrial carrier protein,

6 protein putative, expressed 425 45.3 9.5 0.01914

7 ]52)%11? 502g15150.1 glutelin, putative, expressed 495 56.0 9.0 0.018332
LOC_0s04g40950.1 | glyceraldehyde-3-phosphate

8 protein dehydrogenase, putative, expressed 337 36.7 6.8 0.016913
LOC_0s03g46100.1 | cupin domain containing protein,

9 protein expressed 562 63.4 |8.1 0.015554
LOC_0Os01g67860.1 | fructose-bisphospate aldolase

10 protein isozyme, putative, expressed 358 38.8 8.2 0.014859

2. A&} FXEH dv] G AA v

- HAEY, Y, FEEU, BEAZEY e s TAA ad S FE38ke] 1D-SDS

PAGEZ ©l A v g},
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=] o)
LR

proteomics

% poll A
1D-SDS PAGE=Z &

= 3L
L

[}

471 9]
70 =

s

NAENA  Fol
Aghade) A

)

=13 el

=
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it

- HAFEE 2APo R §A4% FF 5U459 AW Pv dWAAE AL ©
TAHE ¥l wskAth. Ms/Ms spectra dataZ Proteome Discoverer 1.3 o]&3af thild =
Ay F 1,812719] non-redundant proteine] &% FAT. ZFT 29HE R LHE
SC gko] 2014 zro=Ewt Aedte] = 417709 @ild g ~EES A3 o] S t-TestS
5% freaEolA Aol 7t A== 327709 whild o FASAT

- 32770 e] @ilE FoA &Y 45 o] diAE 9577F S HAL X EE So] dmze
2322 Ueta 1% 3% 9Wde 17707 4 HAHZE 3-5-3).

78

P ®) - = e b
Q43 o EHE || SR So|u ol

- 29 43 Bo] Y uiASF 7P dde]l AA S @iE e LOC_0s03g21790.1
protein (cupin domain containing protein, expressed)Z 581,371.3 v} ZF7}slH L, X &
H Eo] ¥y g zE= LOC_0s05¢38530.1 protein (DnaK family protein, putative,
expressed = 41.58] F7F 3T &F EdEHEH 9wd 17 5 54 45 Solid
" 2 0C_0s03g46100.1 protein (cupin domain containing protein, expressed)”} 7}
A 7Vl 17249 S7F AL 7R e ghe Bl @E e LOC_0s05¢33570.1 protein
(pyruvate, phosphate dikinase, chloroplast precursor, putative, expressed)® 34.48] <7}
ATt BA4T A EolFom & FEE EAS:E EWAEASY J|e 2 tiyrE @i
o) chgsel elsls Dudolith o5 Solid wuldEe] HAF B4t
AHH AV L ok WEA RYo} AF BANESH A7 L FAAF AT A

gaor & FEoIH
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® 3-5-2. 8¢ 43 So] ¥y v 55
Accession Description # AAs MW [kDa] calc. pl Ratio
Igglc_p?(s)?esi%lzn g‘;gi%sggé“am containing protein, 565 61.40016  7.532715 5813713
]g(?lc _p?(s)(t)éi%mg %ghcy?é?(l)gg%gg,_ ?E)_lﬁgct)isv%},lag(pressed 337 36.7499 6.814941 4205204
%&C-p?f)?g’i%ogo elongation factor Tu, putative, expressed 447 49.26168 9.056152 390946.9
]g(())lc _p?(S)(t)gi%OSZ gleyhc%?cl)gg?l};gg,_ ?i)_uptg?isvpe}}agpressed 337 36.38981 7.10791 303669.1
]?j(%c—p?g?ezi%%o elongation factor, putative, expressed 843 93.96054 6.163574 269767.8
Iggf—p?gtleli%‘m DnaK family protein, putative, expressed 649 7114019 5211426  221440.4
%gf—p?(s)?é%om catalase isozyme A, putative, expressed 492 56.66215 7.005371 212063.5
LOG-Osagaa1 - destocationrelated proten PCI62 g3 gyzeme  sosa 174060
%glc_pggggi%%s ?&teat?\%?rgggfgsesseia abundant group 1, 59 1515435 9.129395  168785.2
F 3-5-3. FXEH Fo] ¥d v £5
Accession Description # AAs MW [kDa] calc. pl Ratio(D/H)
Hogﬁ)?eS%SgSSSBO DnaK family protein, putative, expressed 646 70.79091 5.211426 41.5
LOCCu00g3800 . UTE glucose LENOSDIE,  reseq 169 SLG0ZL 5o 313
o e T sy PrOtei™ 200 2050195  6.252441 289
HOS@?:&SgZZ%O g)c(g%ls—sce%/% carboxylase, putative, 2414 2676158 6.480957 273
ot B osbay” aldolase fsozyme, 35 3883915 7327637 257
Hogr_o(?gg?gM%O enolase, putative, expressed 445 47.94241 5.465332 25.0
Hog%?§%8g43190 dehydrogenase, putative, expressed 394 4218035  6.328613 24.2
O ea2g20300 - fetfofransposon protelr, putative, 1564 1735042 9437012 227
.Llogr_o?esgf;gozszo elongation factor, putative, expressed 843 9391256  6.163574 21.4
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£ 3-5-4. 5o] 4 vy F FELIY Sy
Accession Description # AAs MW [kDa] calc. pl Ratio(H/D)
%%%%gggmloo. cupin domain containing protein, expressed 562 63.3891 8.133301 1724
LOC_0Os07g41810. stress responsive A/B Barrel domain containing

3 protein protein, expressed 270 27.4026 7.635254 144.6
LOC_0s03g61600. phosphoribosylformylglycinamidine synthase,

1 protein putative, expressed 398 41.7235 6.036621 119.3
IIOP%%I?ZgIBQO. g;gggggggacyl—COA dehydrogenase, putative, 796 78.41032 8.98291 117.6
LOC_0s08g03520. retrotransposon protein, putative, Tyl-copia

1 protein subclass, expressed 197 18.68228 6.756348 117.1
%%%%282232870' aldehyde dehydrogenase, putative, expressed 503 54.64786 5.452637 115.9
LOC_0s06g02144.  6-phosphogluconate dehydrogenase,

2 protein decarboxylating, putative, expressed 480 52.68781 6.17627 112.9
%%%g?glgnzgo‘ SOUL heme-hinding protein, putative, expressed 218 23.58154 4.881348 107.2
LOC_0s04g55720. D-3-phosphoglycerate dehydrogenase, chloroplast

1 protein precursor, putative, expressed 613 63.92513 7.312988 97.9
]i%cr6t%?l(1)lg67860. g(%crg)ssscé—(})isphospate aldolase isozyme, putative, 358 38.79919 8.162598 94.0
Ig%%t%?SZglOSOO. mitochondrial carrier protein, putative, expressed 425 45.33479 9.45166 92.7
LOC_0s05g39690. oxidoreductase, aldo/keto reductase family

1 protein protein, putative, expressed 318 35.56714 6.800293 86.8
5%?5%31%08560- DnaK family protein, putative, expressed 845 93.04887  5.274902 86.1
IiOp(i(_)%glg48420. peroxiredoxin, putative, expressed 162 17.28009 5.884277 80.7
LOC_0s02g38920. glyceraldehyde-3-phosphate dehydrogenase,

1 protein putative, expressed 356 39.007 6.946777 74.3
%%258}?355344340‘ heat shock protein 101, putative, expressed 912 100.8343 6.252441 71.6
LOC_0s05g33570. pyruvate, phosphate dikinase, chloroplast 947 102.7222 6.366699 34.4

1 protein

precursor, putative, expressed
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A8
8 3 oW 7 wesA @t EAE zen 7E AT
ADP-

- HAEHY T EAH F =
A= AEAAFE F1A F -glucose pyrophosphorylases:= A &3HAdo] a3
ALE st Zo® B HoUoh o] ke SdWo] A= shrunken §4= i‘?&t—tﬂ,
Woll A OsAGPL4 +3# 7152 HAE @ Ho] fled o] A& knock-out AlA =

EAMo WHEE d9lsty HAFY FEAFO AFAAFE v w7 93+ Knock-out A
HABAZS SAs7] YA GATEWAY Cloning SystemS 83t vector designe A Al
sk, 1 #F o= LOC_0s07g13980= DBSI http://www.gramene.orgoll Al 73 23}
sequence datags 218l 3l exone] YFE(310bp)S E3sl= FHHIE Vectorg A2
S =
Xbal (1)

Aatil (12943) Aaf.l'.l’ (17
Hyy : s 1355

\ " aftBl
Ase] (14771) il \
S _d o "_——————__attBE

LE N -
LN / _ Xbal (1464)
- " e ™ S .IerI'I

EcoRI(1853)

Sm/SpR ———______ . , b CcmR
i~ intron
fl { attB2
; L pHTGWIWG2(1l)

% LR reaction |
HTGWIWG2(1I ! ;
P (m [ mc:
+ = attB1

target sequence A
(about 12300bp) yo

p35s

. Saci[d785)

R
) Hindili] (4757)
Clzi (8041) RB

13 3-5-4. GATEWAY System-= o] &3} A5 OsAGPL4 Knock-out T-DNA vector

- 71Ee AREIFJANTS FHAA FT (LOC_0s07g13980, OsAGPL4)-S ADP-glucose pyro-
phosphorylase(AGP) large subunit& +43}= ADP gene familyoll 4 27]¢] small subunit3}
471 2] large subunit gene % AGPL42}xl "™ geneolty. AGP+= starch Ao 7|d=
AHE-5 = ADP-glucoseE @Ast= & aolt). target gene2 AGPE| isoforme T4 3h=
subunite] 12, AGP= W FA} ¥Sof starch F3d =& F+= &40|t.
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7}

w3 AGPE leave-seedoll Al source-sink #Ao] 83 S nx=dH ol AGPY
isoformel] g W= AoT dHA U

HAHZH e F8% B4 F st & o 7t g A e 5L 7129 AREA
FAFHAAELY Aol ofyth 7|E AF Fol AEFHARAE FAAZF OsAGPLA-F-Z A}
75e HE HZF o] g o] FHAE knock-out AlA HEEALSY WEE sty

#AS vwstr] 93 Knock-out FAAES 35 HTh

Agrobacterium ol A|&+E vector ¥E A3

LBA4404 agrobacterium c.cell-S A&

freeze-thaw methodZ Expression vector& Agrobacteriumel insertion

Expression vectore} LBA4404 agro c.cellS 3}}2] tubeol B

HA) A4 30 sec, water bath 5 min(2~33] k&),

LB media 1ml-& ¥ ¥ 28ColAl 4 h, 180 rpm ujj &

HjoFo]l Et tubeE <F 30 sec spin down g H HA5HE AA3] WA,

tubeoll ol = -85S LB+spectinomycin plateol] A% spreading.

28C, 34zt vk

Single colony culture, plasmid purification, Al th =l &F

v ko] 1t plateol A single colonyS A &H(3~4 7).

LB+spectinomycin plate(Al thu] &8), £ Z49 round tube(LB 5m+SmR)el 4
single colony &< 27t A%

Z+zy 253 plate®} round tube(180rpm)E 28°C ol 4] 3 <

HjoFo] &4 round tube: single colony ¥ E 2 ml tubeoll 744 13,000 rpm, 1 min

centrifuge. (& WHOZ round tubedl] ol A= wiF samleS 2L 2 ml tubeo] =

I
)
rot

.

o

% spin down A7)
Plasmid DNA KitE A3l 2+z+9] single colony sample®] plasmidE FZ3}] vector §
ARE RS F2l

plasmid DNAE Xbal 3 HindllZ 1At ®¥H3AA plasmidZ7t HAGE Hdolg &<l
(electrophoresis, 1% agar gel, 30min)

~900bp & Tl 3t vectorr} FEAAS HE&

Jﬂ

gl

_96_



19 3-5-5. LBA4404 cell¥} Expression vector®] 4 &S $3 A

Al FrRAA FAAFS HF Callus induction

- &) Al 53 seedE 50ml tubedll 20ml 7}sF &4,

- 95~100% ethannolZ 1 min shaking.

- tween-20AA A ADE = AU FRTE F 2 min w2t

- Ak g5 jho g 3Mste] @2 % roter mix 30 rpm, 10

- EvE YAl 10~208] A= invert stal, WE|7]E wHERITH(E

>
2
Z

2N6 media(callus induction media)el 16~2171 A= X4+
- 23~254 A& 28C, A H A vt

I3 3-5-6. callus X & 25¥¢ 0] X callus

_97_
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min =<t

o
T

M A% FA o] Bd+E Y3l 10~20 min &<t shakingsle] washing.

55

' shaking.
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t}. agrobacterium % <F

- LBl spectinomycing 333 LB plate) transformation¥®
8T ol A wfj ¥

Agrobacterium-2 393t

QLY

13 3-5-7. =9 Agrobacterium o] ¥jgd A
- colonyZ u}A AB(+spectinomycin)ol] 343t 28C ol A Hj 23} T}
=¥ conical tubedl calluss B

ABuj Aol A &g+ Agrobacterium-g tubeol] i
0.1~0.2ABS A= v 2A 3t}

bo & AAM ¥R 23 600nmol A

callus7} =o}A tubeo] AAM(+Agrobacterium)E ¥ % 10min %<+ shaking

19 3-5-8. filter paper 9ol HFH callusE &%

1

21 g B

O~
B2

- 2N6 mediadl callusE XA Al SHES H TLZ WA 24T, 39 < vk =
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Al 64, 714 =4 234 B =4

o,

7}

L HREH 9 7154 &2 &4

7}

Phenolic compounds 33 &4
Zr 7y vl 3k Al5E 2g4 FH|5Far ACN 10 mL¥} 0.IN HCI 2 mLel] o] A4 241

3 7} 3259 o3 9@ %380% methanol2 &3 L oJ3} 3o syringe filter &
el

J
J

- =

oft
2

L

filtering ¥ 2 mL vialel &7 @o} &4& FHlstia, ©]% HPLC &4 =& 4]

Thermo UHPLC system(ACCELA PDA detector, ACCELA Autosampler, ACCELA Pump)
ARE-319 a7, columne HALO Cig Column (2.1x100 mm, 2.7um), &wj(solvent)Ae} B= Z+2}

L
=
=

0.1% glacial acetic acid in distilled water, 0.1% glacial acetic acid in ACN A}&-3}%3 -
a8 flow rateE 500ul/minZ 3la] injection volumeg 2ul, &34 23S 280 nmE

=43,

22

24 - ] 2

I M m
o

1% 3-6-1. 277} Phenolic compounds F=2 ¢ HPLC ZZrlE1H

1; Gallic acid, 2; Homogentisic acid, 3; Protocatechuic acid, 4; Gentisic acid, 5;
p-Hydroxybenzoic acid, 6; £ -Resorcylic acid, 7; Chlorogenic acid, 8; Vanillic acid, 9;
Caffeic acid, 10; Syringic acid, 11; Vanillin, 12; p-Coumaric aicd, 13; Ferulic acid, 14;
Veratric acid, 15; m-Coumaric acid, 16; Rutin, 17; o-Coumaric acid, 18; Naringin, 19;

Hesperedin, 20; Myricetin, 21; Resveratrol, 22; t-Cinnamic acid, 23; Quercetin, 24;

- HAEE S} dxEFoR RS AGIen HXEHE FEuiel Bl ol

SAG et s EATFS vt vHef siA @ o FFsEdo] FE YT
o] Edo] §FHAHANA BHRH o2 FAT(FH/E e T4 (RAFE /=Pl Hol= 3]

A el
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- 3 3-6-10A4 tr2 7" FE2 SrFdelzt Ao V1% Ae yEhiH S48 774
240 Hd B xFUAE XU, 22 E2 BEY dAHeR ZH4E Tl
HAAEH, st de, FEeEy, BHEEUCA vl skt
- Eo|@de wA 2uo A Biochanin AZFol ThE WEHTH B/ Lhghont wolst 2
5t H A ZH o Al Biochanin AgtEo] folstA B2A= AAE sHolof & 7,i°
¥ 3-6-1. Phenol compounds $+&F #24 A}
= A = sld 2 T /= B Az =
e (ng/g) (ng/g) (ng/g) (ug/g)
Gallic acid tr tr tr tr
Homogentisic acid tr tr tr tr
Protocatechuic acid tr tr tr tr
Chlorogenic acid 27.0+3.9 27.5%+3.9 29.5+5.9 29.2+2.2
Vanillic acid tr tr tr tr
Syringic acid tr tr tr tr
Caffeic acid tr tr tr tr
Vanillin 9.1+0.8 8.7£0.2 8.7+0.3 9.6+04
p-Coumaric acid 36.4+0.6 37.3+1.0 36.3+0.4 37.9+0.1
Ferulic acid tr tr tr tr
m-Coumaric acid tr tr tr tr
Hesperedin tr tr tr tr
Myricetin tr tr tr tr
Resveratrol tr tr tr tr
Quercetin tr tr tr tr
Naringenin 8.8+£3.2 6.5+1.3 25%0.8 34+14
Hesperetin tr tr tr tr
Formononetin 459+1.8 43.3+0.2 42.8+0.5 43.3+1.0
Biochanin A 87.3£9.9 72.6£0.5 72.7£0.6 74.4+0.3
£ -Resorcylic acid 9.0£6.0 13.4+11.4 6.5+24 13.4+2.3
Naringin tr tr tr tr
Veratric acid tr tr tr tr
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. BB S 24

- A5 1g°l 4 mL ¢ F=&v] (0.01% TFA : MeOH= 50:50)5 ¥ % 15 #-& Shaking 3
Zt} o]& 4T oA 158 F<¢F 4000rpmoll A centrifuge d1F Foll A& LS  syringe

filtero] A& % EX4& vialdl &7 Fol &vlstx, HlEY] E4¥|= Y Vitamin
analyzer2 3st3a, =4 332 280nm, columna YMC ODS AM-303 (5um, 250 X 4.6 mm
ID.), &ull(solvent)A2} B= Z+2zF 0.01% TFA (pH 3.9) (J.T. Baker, HPLC grade)¢} MeOH
(Pure methanol) (J.T. Baker, HPLC grade)E AF&3t3th. HIEIY B4 A] o] #A
3 21 ® 3-6-29F ot

3 3-6-2. HIERl 24 o]FH

Time (min) Solvent A (%) Solvent B (%)
0 95 5
4 95 5
10 2 98
30 2 98
35 98 2
45 95 )

- A ZH oA BEMRIE
Az BTl HIER B2 ¢

FFS =T

® 3-6-3 vlESE B

S}

=

ol shd @} mmste] x|z} LA
Rk Blo] daFo] WOHS(E 3-6-3).

Bl(ug/g) B2(ug/g)
=) 2] = 3.758 1.867
s F 3.687 1.876
FeEU 3.657 1.855
BAZEU 3.624 1.863
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o). Tocopherols and Tocotrienols(vitamin E)2] ¥ £

5 05gol L (H)-Ascorbic acidg 0.1g¥ol& ¥ &S 10 mLE Yo+ U
o] AlEE& 80C water bathol|A4] 10& &<t Shaking dtt}. 91¢] A& 44% KOHE 300ul

22 254 gAl 107 5 RESAF. HEE AIREE deel 0% ¢ Ad &
Hexane ¢} Z=F<2 10 mL ©3tad, 4000 rpmoll A 48 =<k AA RIS f&E}. o] % —‘?—lfll
10 mL¥ oz D}/\l A sAE. o] ABE
HEESE & 28 HexaneZ ol & 10 mL HslF 3, 4000 rpmol A oAl ¥4 & 0}04 o}
ol Jd= ES AAS, o #AFS 29 wrEST. o] F, Sodium sulfate anhydrousel]
Hexane5 & HojF % oitd AL 53 AEE 2 mLe Iso-Octaned] A&k & £
Alg2 AFESHE Y o]% B4 AH]= GC sytem: SHIMADZU GC 20102 3} column<
VARIAN CP-SIL 8CB Capillary (50 m X 0.32 mmlLD.)E A}&3laL split ratio= 1:20,
injector %% 290C, injection volume& 2.0 x«L, detect(FID)= 320C, pressure &7
21 psi 59 2o E EAS F3sP (3 3-6-4). &
o =, 19 3-6-2+= Vitamin E £FE2 9] HPLC A Z2vlE13 =79,

oo

& Hexane$

% 3-6-5%= Tocopherols¢} Tocotrienols

3% 3-6-4. Oven temperature

Rate Temp Hold time

- 220C 2.0 min

5C /min 290C 14.0 min

10°C /min 310C 18.0 min

¥ 3-6-5. Tocopherols®} Tocotrienols®] E&=7 &4
Vitamin E Equation r

a -tocopherol y = 3057.9X - 28978 0.999
B -tocopherol y = 2788.3x - 20325 0.999
y -tocopherol y = 2807.3x - 21501 0.999
0 -tocopherol y = 2929.6x - 22957 0.999
a —tocotrienol y = 1423.1x + 4387.2 0.999
B —tocotrienol y = 2249.2x - 54612 0.999
y —tocotrienol y = 986.16x - 8585 0.999
0 -tocotrienol y = 2052.7x - 16504 0.999
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138 3-6-2. Vitamin E & &2 ¢ HPLC A ZrlEI1H
1, J-tocopherol, 2; &-tocopherol, 3; -tocopherol, 4; -tocotrienol, 5; «-tocopherol,

6; &-tocotrienol, 7; »-tocotrienol, 8; «-tocotrienol.

- 3 3-6-6°]4 ndi= not detectiono.2 = FH A kS-S YERA. o -tocopherol, B -tocopherol,
y -tocopherol, ¢ -tocopherolol A= 4719 FAIAE EFoA H=3 S HA L.

o« -tocotrienol®] 7 A ZW 7} shd Aol vlwste] B S FHFS & 7 AU
HAZHE EdE SA4AY TH23(FE/=he E43 (B /=Y A 59 43
o A F}eFo] s o Hlmste] @o] Ao, a9 25(Fd/EWhe A= =HA
ol PlasiA = kol ZAFANE s FAu o HlwsiA = Tl SIS+

S Az o] o -tocotrienol FEFo] W2 AL o SAHFT AlFoA BRAE/EL 9
A 18 ¢ -tocotrienol EA LS AR, FE =V A= 8 o -tocotrienol &
Aol dF {FAHAS(E 3-6-7).

¥ 3-6-7. Tocopherols and Tocotrienols(vitamin E)¢] &+aF £ A3}

AR (lg) | SHAM (efp) | FRHEY Gelp) | (G5
a -tocopherol 27.4 24.1 25.8 24.1
B -tocopherol 29.8 29.6 29.7 29.7
y -tocopherol 31.9 31.2 31.5 31.6
0 -tocopherol 32.7 32.1 32.4 32.2
a -tocotrienol 143.6 99.1 121.3 52
S —tocotrienol nd nd nd nd
y —tocotrienol 04.8 46.7 50.7 47.2
0 -tocotrienol nd nd nd nd
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z}.

- A} dxEFoR A

A F

A4t FE22 BHE Als 0.5g9 HE3A|eF (methanol : heptane : benzene : 2,2-di
methoxypropane : H,S04=36:36:20:5:2 (v/v)) 2mLS ¥ i1, 80C = X%+ heating block
A 208-7F BFSA| A&

HEgol 2d AlE2 Wi Hadt £43 o dSde sty £4F vialel &7

ttlo rL

o} B4

o

T3
WA e GCE ol &3] E48lon B2 a3 £
GC sytem: SHIMADZU GC 2010
Column: HP-lonwax capillary (30 m X 0.25mm X 0.25um)
Split ratio: 1 : 50

Injector temp : 250C

A

AN

Injection volume: 2.0 «L
Detect (FID): 290°C

3 3-6-8. oven temperature

Rate Temp Hold time
- 130C 2.0 min
4°C /min 270C 13.0 min

43 Aggon shAZHE Fduist ny e Hold
S A E ol thstd = AGabghEES Hlwskith ARG A4S myristic acid, palmitic
acid, stearic acid, oleic acid, 7y -linolenic acid, linolenic acid <U©l, 47}A FA| A 50l A

EE Aol gel Aozt I=(& 3-6-9).

F® 3-6-9. A AR I A A
ERET ERE FHEG  BAFEY

(ng/g) (ngl/®) (nglg) (ng/g)
myristic acid 2.844 2.838 2.837 2.835
palmitic acid 3.895 3.902 3.929 3.939
stearic acid 3.855 3.910 3.880 3.856
oleic acid 4.053 4.029 4.040 4.061
y -linolenic acid 4.353 4.453 4.380 4.466
linolenic acid 5.603 5.626 5.588 5.801
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4 A% A 4 4

7k dm 538 & E49 B4 &4 2 =354 &4

- HAFH Y FREALE 33 & =3} o] dnt FHo) wlste] =9 Zolty HAEHE
nHo=Z sl B Ageo] §A4% a9 28+ 2004d wHf o]F Gl o)k Ayt o]
Aol st B AFoNAeE HAF SA49 FFo TAVF T3¢ =9 3EA

& &
AL QA FAs7] Sistel AR AN I} SAFT WHEA 5F F

- 201395 AEFot A FY Aue A 2uet 5 25
- 2o T 2HA EAHE AAHLE M2 wEojA ALY T

© 4.8 mm, =°] : 6.7mm)°] F=t}.
%—’F‘ﬂ] F=HA 3 ‘?iﬁ! Al A& S}

- Zzhe] Alge] e F15 mhe] BL Ui 20 ¥ F AAE AN w

o
1o
)
sy
fij
—
o
oQ
X
[\
=
ofN Lo
>
=
0
E
>4
A
N
i

a9 3-6-3. 10g & =3 A= HA AA

- e FAke] AFL A/PHEEFA, WM-042008 AgEta e B
3, 2 EFO AR 9 2 AYs P 7o) e Yt

- AN MES B8 SHM DS AL,

o
K
m
rlo
n{m
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AR 20 B Folx A2 % B5Y 25 wF wwe] NHE wre A4S oW
F9% + Atk =3} T EHS 2A] skl BIA e 20 B 3k thy] FoA
49 % 24 4890

Ao o] ARE Agstel w3} W AAHEE, 1~2 £ Holol® =Y w7}
W 5 QonE HY 54 masty] AANE A B4E 23 oH°1= st A
EF9 B SA 538 4 glonE, AR B9 259 FHCP AF 58
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1% 3-6-5. Texture analyzer(Brookfield Texture Pro CT3®

A =27
HAZHE 7|F0 2 129 texture analyzer 271S H3FATH
> Test type : Texture Profile Analysis(TPA)
> Target Type : 20.0/strain(% of deformation)
> Trigger Load : 5.0 g
> Test Speed : 1.00 mm/s
> Probe : Cylinder®d diameter 25.4 mm, Length 35.0 mm (TA11/1000)

- texture analyzer ©] probe & &3}d Wl F Wl hgE 7ista o] W <9fgo WHIE

EYHs 24S SAHIH.

1% 3-6-6-. Texture analyzer probeZ ¥ -S 7}38h= A
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M6 & AFIHEHOM &St dleastr = S
1. Plant & Animal Genome ¢%}3] 4] (2012. 1€ San Diego, USA)
- Third generation DNA sequencing 71& &&d FH4 HAH 3
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(Third—generation DNA—sequencing technologies work)

First generation Second generation® Third generation®
Fundamental technology Size-separation of specifically end- Wash-and-scan SBS SBS, by degradation, or direct physical
labeled DNA fragments, produced by inspection of the DNA molecule
SBS or degradation
Resolution Averaged across many copies of the Averaged across many copies of the Single-molecule resolution
DNA molecule being sequenced DNA molecule being sequenced
Current raw read accuracy High High Moderate
Current read length Moderate (8001000 bp) Short, generally much shorter than Long, 1000 bp and longer in
Sanger sequencing commercial systems
Current throughput Low High Moderate
Current cost High cost per base Low cost per base Low-to-moderate cost per base
Low cost per run High cost per run Low cost per run
RNA-sequencing method cDNA sequencing cDNA sequencing Direct RNA sequencing and cDNA
sequencing
Time from start of sequencing  Hours Days Hours
reaction to result
Sample preparation Moderately complex, PCR amplification Complex, PCR amplification Ranges fram complex to very simple
not required required dependipg on technology
Data analysis Routine Complex because of large data Complex because of large data volumes
volumes and because short reads and because technologies yield new
complicate assembly and types of information and new signal
alignment algorithms processing challenges
Primary results Base calls with quality values Base calls with quality values Base calls with quality values,

potentially other base information
such as kinetics

( Eric E et al. 2010. Human Molecular Genetics 19 )
- Nartural variation in rice : 150 rice genome re-sequencing 23 ¥ A3 &8 #H AR

+3

el eREE AT Aol dd FARE 1 R AAE A4 g Ba
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Germplasms of Myanmar
Local Rice

Dr. Mar Mar Kyu
Professor and Head
Department of Agronomy
Yezin Agricultural University
Myanmar

1. Basic Country Data of Myanmar (2010-11)

Land Area 676577 Square Kilometer
Population - Whole country 59.78 million

- Population growth | 1.1 %

- Urban population 18.343 million

- Rural population 41.437 million

- Population density |88 per square kilometer
GDP - at constant price 5291.143 (kyats billion)

- at current price 9957.062 (kyats billion)
Contribution of Agriculture sector |30% of GDP
Source : MOAI (2012) 5

Rice varieties grown in agroecosystems of

Myanmar

Irrigated 21
Rain-fed 32
Deep water 8

Salt tolerance 4

Cold tolerance i}

Upland rice 2

Drought 9

Source: DAP, MOAI
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Contents

= 1. Basic Country data of Myanmar (2010-11)

» 2. Myanmar and Rice Crop

= 3, Morphological Characterization and
Photoperiod Sensitivity of Meedon Group
Rice Germplasm

= 4, Myanmar glutinous rice

2. Myanmar and Rice Crop

= Rice is the daily staple food for Myanmar people
= Cultivated since Pagan Era (AD-1044-1300)

= Rice suits to the ecological conditions of
Myanmar

= Grown traditionally and continuously

= Stable food of the whole nations and source of
foreign exchange

= Classified as the “National Priority Crop” in 1994

Deep water rice




Cultivation of Indigenous Rice Varieties

During the years of the first period- only local varieties were
grown in Myanmar
At present sown acreage - < 40 % for local varieties
- > B60% for HYVs & Hybrids

Their heredity features are:

- responsive to day length

- only single cropping is possible

- tall plant stature and soft stalks are liable to bend

- presence of few effective tillers per plant

- lesser response to fertilizers

- low yield (2 -3t ha)

Seed Bank in Myanmar

= Founded in 1990 at Yezin,
under Dept. of Agricultural
Research

* To preserve the local strains
from disappearance and to
study their features

* Seed Bank can supply infor-
mation and facts for further
researches

* Up to now total 7168 gene-
tically different varieties are
conserved (Rice-6984 + wild
rice-184)

Characterization, Multiplication and Establishment
of Cole Collection of Rice Germplasm

Cultivation of High Yielding Varieties

= Before 1968, Myanmar relied on indigenous varieties

= After green revolution, contacts were made with IRRI,
HYVs were procured and experimental Farms were
nurtured

= In 1966, IR-8 variety from IRRI were first introduced for
experimental purpose and known as “Yarkyaw-1"

= |n 1967, the IR-5 was infroduced and known as
“Yarkyaw-2"

= By now new modern varieties have introduced and
grown throughout the country

= Enough time for the double or multiple cropping at end of
the rainy season

- 121

= Good characteristics of local varieties
- resistance to drought and flood
- resistance to pests and diseases
- competitive with weeds
- high milling and cooking quality
- ability to produce sustained yield

= The present conditions of local varieties

- mutual exchange of varieties among farmers
- emergence of new varieties by natural mutation
- locally different naming for the genetically same

varieties

Accessions of rice germplasms conserved in Seed Bank

Siates and No. of States and No. of
Regions accessions Regions accessions

Ayeyarwaddy 263 Man 187
Bago 363 May Pyi Taw 125
Chin 267 Rakhine 395
Kachin 304 Sagaing 248
Kayah 88 Yangon 206
Kayin 223 Tanintharyi a8
Magwe 128 Shan 902
Mandalay 149 Orgnaization 3010

Total 7168
Source: DAR

Cultivation of high quality indigenous

® |ndigenous varieties of high consumption

varieties

quality are:

Pawsun, Nga-kywe, Hnan-kar, Mee-
kauk, Emata-amagyi, Hnan-war-meekauk,
Yebaw-yin, Yebaw-lat, Shwe-dinger (famous in

the world market)

» Sown in Ayarwaddy, Bago and Yangon Regions
» Needs to preservation of pure generic quality

seeds

Rice groups of Myanmar

Length
{mm) {mm)
A Emata 9.41 and = 33and = TOand= | 30and=
B Letywesin 854-938 28-33 60-70 24-30
c MNgasein 7.75-50 24-28 56-64 20-24
D Meedon 7.35—88 20-24 50-60 1.6-20
= Byat 9.0 and = 225-3.10 6.4-7.35 21-25

Source: Beale (1927)




Paw San Rice (Meedon group)

“World's Best Rice Premium” Awarded at World
Rice Conference 2011 held in Ho Chi Minh, Vietnam

Paw San can be cultivated only in two regions,
Ayarwaddy Delta and Sagaing Regions (Shwe Bo)

Harvested once per year from Nov. to Jan.
Excellent in eating quality

Soft texture

Very delightful fragrance

Double and even triple its length after cooking
Also known as “Pearl Paw San”

- Life span — 186 -192 days
- Flowering date — Nov. last

= Amylose content —21.0 %

= L/B ratio—2.26
= Yield—2to3tha?!

Paw San and it's characteristics

week
Grain appearance — Opague

Eating quality — Good/
Palatable

- Flowering date — Nov. i
- Grain appearance — Opaque |
= Amylose content — 21.8%

- Eating quality — Good

« Yield

Nga Kywe
Life span— 179 -185 days

third week

L/B ratio —2.49

—2to3tha’

3. Morphological Characterization and
Photoperiod Sensitivity in Meedon
Rice Germplasm

Min San Thein, Thaung Kyi and
MarMar Kyu
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World Best Rice “Paw San”

Paw San Baykyar

- Life span — 179 -185 days
+ Flowering date — Nov.

third week
= Grain appearance — Opague
+ Amylose content —21.0 %

« Eating quality — Good/
Palatable

+ L/Bratio — 2.53
« Yield—2to3tha'

Nga Kywe Taungpyan

- Life span — 152 -158 days

= Flowering date — Oct.
third week

- (Grain appearance —

Opaque

= Amylose content — 27.7%

- Eating quality - Hard

- L/Bratio -224

= Yield -2to3that

Characterization and classification help the management of
germplasm and increase the efficiency use of germplasm
(Crossa et al., 1995).

Traditionally assessment of morphological characterization is
still used by many researchers.

Photoperiod sensitive cultivar is important in hydrological
problem area. It is both agriculturally important and
scientifically interesting to understand the flowering time and
photoperiod sensitivity.

Limited information on the study of genetic variation and
photopericd sensitivity in Meedon group rice germplasm.




Objectives

= To characterize genetic variation, and
* To determine photoperiod sensitivity in

Meedon rice germplasm

= Data collection ‘Data were recorded according to Descriptor of IRRI-
IBPGR {1280)
= Data analysis -
1. Cluster dendrogram was generated by NTSYS-pc V2.0,
(Rohif, 1998)
using qualitative and quantitative {standardized) data
{Mchammadi and asanna,2003)
2. Frequency distribution of qualitative characters was calculated.
3. Descriptive stafistics were computed.
4. Esfimation of degree of association (correlation coefficients)
among characters was analyzed using XLSTAT V4.3, 1993,
5. Photoperiod sensitivity (PS) and basic vegetative growth (BVG)
were determined according to Vergara and Chang (1985).

Results and Discussion

* Classification
Based an mobecular and morphelogical characterization,

non-Meedon rice accessions were separated, and the rest were Meedon
accessions which could be further classified into 5 subgroups,

nila

Ll

PR FSER FTP M TP
Mieci fangeap

EEEE

Frequancy (%)
5

Five subgroups of Meedon rice

Results and Discussion
Frequency distribution

- Some characters possessed high variation and
some showed no variation.

- Lemma and palea color and sterile lemma
length revealed as important characters for
classification of Meedon rice group.

123

Materials and Methods

= Materials : 154 accessions of Meedon group rice germplas were
used
* Sjte : The experiment was conducted at Sesd Bank Field, DAR,
Yezin (19°49' 33" N; 96°16' 44" E; 102 masl)
* Sowing dates : 15 Jun 20082 for characterization
7 Jan, 7 Mar, 15 Aug, 2003 for photoperiod sensitivity study
= Experimental design : The accessions were amranged by 25cm x

20cm spacing with unreplicated single row
of 10 hills / accession.

Results and Discussion

o Cluster analysis

Cluster |

TN H H‘l'

L AR, el ul.u« it l S

NTSYS 154 ac of Meedon group rice germplasm
by UPGMA based on 33 i+ gical characters

Results and Discussion

Morphological (grain) characteristics among 5 subgroups are distinguishable so that
they could be as different morphatypes

Seed samples of 5 different subgroups of Meedon

Frequency distribution of 2 (example) characters

Character Class Frequency (%)
Lemma and palea |0 = straw 375
color (10 classes) | 4=brown 38.4
T=purple furrows 241
Sterile lemma 1=short 705
length (5 classes)
T=extra long 29.5
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Gr wtfhill {g) 21.5 46.6 323 @_2_1)
Grwtipan {g) 23 53 35 19.4
Culm number 8.2 19.5 145 17.6
Effective tiller 6.2 124 9.5 133
Grainpanicle 70.0 129.2 108.7 13.5
Filled grain (%) 60.6 931 83.8

1000-grain wt.{g) 28.0 37.0 327

Straw wthill {g) 18.7 1633 748
Biomassill (g) 472 219.3 125.4

Harvest index 0.24 0.68 0.43

Heading (day) 1005 1545 130.8 13.2
Culm length {cm) 66.7 157.7 105.9 17.5
Pan length {cm) 220 30.3 263 7.2
Gr length (mm) 7.0 103 7.8 54
Grwidth (mm) 29 33 3.4 6.0
SPAD-value 255 4.9 33.6 12.4 =

® Photoperiod sensitivity

Meedon rice group showed high variation in photoperiod sensitivity

n=ii1
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Figure 5. d In112 of Meedone ree :

'm |usi il

= Morphological characters supparted for classification of Meedon group.

= In 1927, R. A. Beale had classifled Myanmar rice varieties into 5 groups, and here
Meedon could be further classified into 5 subgroups.

= Morphological vartation of the germplasm was relatively high, and
for classification of Meedon rice, lemma and palea color and sterile lemma length
appeared to be reliable characters.

= Some characters were highly assocliated with grain weight/hill.

= Variation In agronomic traits indicates the existing of elite ganotypes In Meadan rice
group.

= Under different sowing dates, most accessions flowered in November indicating the
existing of strong photoperiod-sensitive accesstons in the germplasm, and
phatoperiod sensitivity among accessions was variable.

Characteristics of some glutinous rice

Wet Thasi 169 - 164 Opaque 45 15t025
Wetsi Phyu 165 -171 Cpague 578 171025
Mwe Swe 165-171 Opague 125 2103

Mga Cheik 155 - 164 Opaque 72 15t025
Kyet Thwa 165-171 Opague 58 151025
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® Character association
Corredation coefficients between some traits smong 112 Meedon rice accesshons

WH WiP ETL FG STR BIO PLH
WiP 0.732 1.000
ETL 0.517 -0.038 1.000
FG 0.696 0.799 0.034 1.000
STR 0.644 0.446 0.264 0.514 1.000
BIO 0.791 0.560 0.355 0.599 0.976 1.000

PLH 0.660 0.698 -0.003 0.707 0.583 0.645 1.000
50%F 0.602 0.536 0.079 0.567 0.657 0.692 0.705

Correlation coeflichent 0.254 and 0.195 are significant at 1% and 5%, respectively.

Dos T dan 7 Mar. 15.Jun 15 Aug.

Flowe | Apr. | Sep. | Nov. | Aug. | Nov. | Oct. | Nov. | Nov. | Dec.
ring | May | Oct Sep.

PS 2 = 3o - 3z = 32 " 21
PSBK| 17 = 10 16 " 13 L 10 17
PSTP| 1 3 6 - 10 3 T 5 5

NK 4 = 16 ) 19 = 20 6 14

NKTP| & 12 3 15 8 21 2 17 i

Total | 32 15 65 32 a0 42 70 49 63

4. Myanmar glutinous rice

+ Local glutinous rice (784 acc.) were collected
from throughout the country and conserved in
Seed Bank

= High quality glutinous rice are:
- Wet Thasi
- Wetsi Phyu
- Mwe Swe
- Nga Cheik
- Kyet Thwa

Glutinous Rice Evaluation Trial in DAR
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