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Abstract: [ Objective ] Aroma is one of the important quality traits of rice, which directly affects consumers’
evaluation on cooking and eating quality of rice. The selection of aromatic rice resources and the identification and utilization
of aroma genes has practical significance for the genetic breeding and the development of aromatic rice. The aroma gene,

Badh2, is a major gene that has been cloned to control the aroma of rice. Clarifying the distribution and utilization frequency
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of different alleles of Badh2 in main aromatic rice varieties planted in South China will better serve the breeding practice of
aromatic rice in this area. [ Method ] Genotypic analysis was conducted on Badh2 in 30 rice cultivars collected from different
areas in South China with the KASP functional molecular marker. The aroma of all the cultivars were tested with different
evaluation methods including chewing method, KOH soaking method and HS-SPME/GC-MS. Meanwhile, the aroma ancestries
of the ahove aromatic rice cultivars were traced, and their genetic backgrounds of aroma origins were analysed. [ Result ] KASP
molecular markers could accurately genotype the aroma gene Badh2. The Badh?2 allele variations of 30 aromatic rice varieties
planted in South China were all Badh2-E7 type. The results of the aroma test showed that all Badh2-E7 type varieties possessed
aroma. The aroma source parent tracing analysis of the aromatic rice varieties revealed that the aroma source parents of aromatic
rice varieties were relatively simple and mainly included Xiangyaxiangzhan, Basmati 370, and etc. Xiangyaxiangzhan accounted
for about 30% of the aroma source parents, and Basmati 370 accounted for about 13% of the aroma source parents. [ Conclusion ]
Large scale and rapid identification of aromatic rice can be achieved through KASP genotyping technology. The Badh?2 alleles
of 30 aromatic rice varieties collected in South China are all the genotype of Badh2-E7, and the simplicity of the genetic
background of the aroma gene may result from the single source of the aroma parent. In future aromatic rice breeding, new aroma
genes can be introduced to enrich the genetic background of rice aroma.

Key words: aromatic rice; Badh2; KASP molecular marker; genotyping; aroma source parent; southern rice area
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HHIELIE, SR SR B s, A A
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*& 1 KASP o FHricsI ¥ 5

Table1 KASP molecular marker primer sequence

EIEYERN Jefafk (A SFEAEER 2]
Primer name Chromosome Location Allele Sequence (5'-3")
Badh2-E7 8 20382857 AAAAGATTATGGC TAACCATAGGAGCAGCTGAAG

TATAT

ACCTTAACCATAGGAGCAGCTGAAA
TGCATTTACTGGGAGTTATGAAACTGGTA

1.2.6 38 KM K Badh2-E7 58780 k3
M FFIAIE, Badh2 519752 I8 Shi &5 (200 48 1)
Badh2-P6 51975, P35I M AE T AY THRA
RN w1 G e 048 2R ph At R A R A BR
Av et IS A BIAEERE H AT OsBadh2 1)k
s ORI FEZKFEESE 0, www.ricedata.
com ) NZH%, FIH Snap Gene BRAFXHIN P45 SRt
TP LT 5317

2 H#R59MH
2.1 Badh2-E7 EEFEBIHSRIZER

F| I KASP 73 F-Fric B R 47 & Fg i Fh 5
AEEFGXT A B T RE R 0 0, 455 (1) &
B, e IR o il 2 25, 30 1 F RS Y

s SO G %o

o
°% .
8o
..O oo °
o0 s *
° ° .

216870 Badh2-E7 s WA Badh2-E7 I, 6025 U HE
Red represents the Badh2-E7 type; Blue represents non Badh2-E7 type;

Black represents blank control
Bl 1 Badh2 BERSEGNER
Fig. 1 Genotyping results of Badh2
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2.2 ¥ Badh2-E7 EREEH)KTE RS R MER

& ==

&E
FIH KOH ¥ AL X KASP 43FFric
Y5 NHEHT Badh2-E7 3L ALY 30 103 K FE S At
TrKRERWHR e Y, 4558 (£2) £ 30
1y KA BT AT R

R 2 W Badh2-E7 BERESRMEENEREREEER

Table 2 Information of varieties with genotype Badh2-E7 and identification results of aroma traits

A B SE 43 KOH J2{0i% LELERTS A RN E S Rl X

Variety name Genotyping KOH soaking method Chewing method Provincial approval code Country or region
F75 15 2 5 Meixiangzhan 2 E7 7 7 BT 2006009 5 ThE AR
WRbHE 221 15 £7 7 7 AR 20210071 5 TR
Zengkexinxuansimiao 1
% 475 5 Xiangyaxiangzhan E7 i i HTRE 2006044 5 PET AR
19 % 19 Xiang 17 7 7 AR 20200065 5 TR AR
EL K7 5 Bataixiangzhan 17 7 T AR 2005001 5 7R
27 i Meibaxiangzhan E7 7 i B RE 20200064 5 TP AR
B47% 430 Yuexiang 430 17 7 i A FF 20200063 5 HPETAR
77515 Xiangxiuzhan k7 7 & A FF 20210073 5 PR
GFL E7 7 7 BT 20210036 5 PR
Xiangzhuxiangsimiao
5% 812 Taixiang 812 E7 # w MR 20210033 5 R AR
RAFLLI Juxiangsimiao E7 & 7 13 % 20210030 £ AR
B bt Nanjinxiangzhan E7 # & B G 20200071 5 E AR
FH L 033 Qingxiangyou 033 E7 ﬁ‘ 7 JIHH RS 20222025 5 E AR
A3 E7 S 7 BHRE 20200069 5 PR
Erguangxiangzhan 3
F7F 5 Lixiangzhan E7 # 7 BT 20200066 FE AR
SATIH A Jinhangyouzhan E7 * %& HATRE 2014028 5 IR
AT E7 i 7 HATRE 20220081 5 PE) AR
Huahangxiangyinzhen
M RZA Yueliangzhenhe E7 i i A 20200039 5 AR
47 42 Nongxiang 42 E7 i 7w W AT 20200011 % LR Eshiiea)
47 32 Nnongxiang 32 E7 i 7w W AT 2015009 5 P R
F 47 Yuzhenxiang E7 * % WIH RS 2009038 5 o [ W
fERI A 1 Jiafuxiangzhan £7 i i i) 7 A 20200044 5 o [
% 15 Fuxiangzhan E7 F ?ﬁr‘ i) # i 20200011 5 hE R
HiAF 18 Guixiang 18 E7 i i FEHTRT 2020183 5 RV
TR LS E7 & " FEHTRE 2010025 5 Y
Zhongguangxiang 1
T #F 139 Baixiang 139 E7 ¥ ¥ FEH ARG 2007041 5 hIE )T
75 1 5 Ganxiangzhan 1 E7 + 7 R 20190061 2 S [ETF
JUEHS Jiuxiangzhan E7 7 & A 2016001 5 TRy
FEWIAEFRT (HEmhl 40 5 ) E7 7 i HE G 2015048 5 T
Erhuxiangdao (Ganwanxian 40)
Basmati 370 E7 7 i - LRI

T SIEEANHRI - R

Note: The introduction of foreign varieties is represented by “~" .
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2.3 2-AP EERNLER

Ryt IR RS Th AR 2-AP Y i, BEHR
HREMAER Y 25, L. Basmati 370 17
FRYI T 2-AP SEwEAG I, 4550000 & 2-AP
130, 156, 144 pg/kg,
24 ERESBIGERIGE

Biti HL Al B 19 153 Badh2-E7 K& D RY () Fh i %
PSR 2 Oy A X B AL R H A R4S 48 5, ¢

14 Badh2 %5 7 S8 F P HI AT Sanger MY, )T
Fexdasit (|2) SR, 19F., BREFEL. 0F
139, RGWIAFE (x40 5 ) | fEEF L. BE
di 15 WA S S&0umb . LR, RE4
LRI ERS . RE3R2.B/HLH. RAF
b, S ELH . BEE. BEREBR. MRk
22 1 S RS R KASP Jr BUZE R —3, %
B KASP J A0 RI4h B HERR K35 100% .

H A% Hi§ Nipponbare
1Ef)ji485 Huahang 48

1945 19Xiang

KA (5 Bataixiangzhan
HHF139 Baixiang 139 §

# W AT Ehuxiangdao

# & i Fuxiangzhan

A A1 Canxiangzhan 1 §
4R Y Jiafuxiangzhan
MU Jinhangyouzhan
JUEAY Jiuxiangzhan

BAF 221 Juxiangsimiao [

H 7 & Lixiagnzhan

F75 1 Meixiangzhan
47532 Nongxiang 32

75 i Xiangxiuzhan [
%54 4 Xiangyaxiangzhan [
BT Xiangzhuxiangsimiao
T4 Yuzhenxiang
PR Yueliangzhenhe [
HARLHr 221 Zengkexinxuansimiao

B 2 Badh2-E7 BiRF BINFRIELR
Fig. 2 Sequencing verification result of target fragment Badh2-E7
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Table 3 Utilization frequency of aroma source parents

AIRRA

Aroma source parent

Wit Badh2-E7 J PR R KR b il
Rice varieties with Badh2-E7 genotype

TR/

Utilization frequency

R4 # 5 Xiangyaxiangzhan
Basmati 370

47 16 Nongxiang 16
5 Yuexiangzhan

FAF H 2 5 Meixiangzhan 2

EE. REF32. KEF4R

NLEHRE . R 18

JLE% & Jiugixiangzhan RELLH
FAF M (5 Yuxiangyouzhan S
“F47” Guodongging JOWIERE CGERIGND 40 5
7 A Qingxiang A HE 033
FL4% 18 Zaoxiang 18 A 139
WA A4 K Hangxiangyinzhenmi R RET

G MEELS & GF 812, IELE. BRBAR. 19&. EHES
FOAEL BRES. BRHELE1 S, B F 1S

A ) 35 B 430

8
4
3
3
2
1
1
1
1
1
1




SR N A BCEAR A . Hoh 828 3 5 wid
N VESEAR IR v, AWFFE 2 30% (1)
M8 Al B LA 3 o5 O & RS 13% 1 5 Fb
Pl Basmati 370 H AW EA; LIRAE 16, AL
P WCEAR A 5 10%; HAWFFEAS & L
21 37%.

3 hie

HAT, FRE0YEE Tk F e e e e
R 2 Ay dee Hop, e PRI AT LA 3 A 0 O
KOH 5 AT AR S A, T e A 32 DU 40 4%
SAAIE - TG (GC-MS) | AR — B3
FE (GC-0) M F 5 (E-nose) %, &M
TRAE L IR A 25 5 X R SR R A 17
PR, SEERAMRIELR, sk A
GC-MS KA ZRAGIMRE 5 3 5% 120 o Bl 0y 4
RIKRIE, o3 Fhric B AR 17 Hoph v FH 2
TE B RSLeh, BEE KESKRE™ &, PR,
i JAH DG B T REJE R B LT ve b, o ThRic fEfE
Pyl KRR 5 R O 2 Ao R P R U A AR
A 20 KASPAER S AR HTRZ A8 ME(SNP)
Ahrid, JSEETMTFHE RN E@EERC, BT
HAEABEE R, NAMG 2. BiEfaeEs
B, VAR AE R IE PR 230 5 Fh S e R 4 o
i i v 2 $5 2E BOROBR B MR L2 L AR SR
FH KASP DI REYE S FAric 3L 2 LB AR 7 e
X 30 13 A R 4l | B B 9 U E 47 R 2L K Badh2
(LR AL AT, RSO, L5 SRR P T s )
100% 7 bR LRI 25 AL IGUE T i%bnic 5 A bk
FAUE] A B — B, Xt R KASP 43 Fhric il
DA v R0 HL o b 1 21 #5 A Badh2-E7 3 K] 53 7Y
IR . BEH TRk e, 18
NIRRT BRI 2 SR, R 2 T-FRid
o7 FHAE A e e S 5 ) 7 e AN B AL

T 75 A8 A T IR ik i AR R, BT AN TR
Badh2 7SRRI RS 2 B, £ T H
PTG IR A AL TS 5. BT R XA N FE K R B 22
FEIX, ERG SRR A AR T A R E AR AR A
WA 2 R L T Badh2 175 S S5 i = 45 4
TS o ASBIF 53 rb BT8R () 7 A 1 D BT 4854 1)
Badh2 KR Ky Badh2-E7 250, TR I 5
WON—, HAET, 7EKREAM R B 2% HA
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) “FARE” R, “REERE” RPN LR
Badh2-E2.1 (S _ANBTFH Thp ), “FHHE”
ZANEANT BB Badh2-E2.2 (55 4N T
75 bp) 5 WA VEHIX A “FkERE" S0 EA
RI% Badh2-E4-5 (%5 4. 5 AMNEF 806 bp 4% ) ;
TREA Y “— 3 RN Badh2-E10.4( 5
10 SAMEF G/A %728 ) 5 hEBEMER 725,
FE 1 S RN K Badh2-E13.2 (55 13 54k
T O/ gAr ) AEDe] | (R Se AR JE N AU TR
TR X AR B A R R AN S . FER R AR S
T, FREZBAAEAE KR G,
el BRI, SECER A e AR
AR, A R T I o PR R ™ i Y ) e S
PRUEFEA S BT Pk %, 30l B 22 K 1 e
L o B IR D 2 A B MR AR, SR
FEIERFEAGIL, NE L R AR AP
AIREME . AL XA ST T A A 3R A e A Y 2R
AHAUSE, FRATT A BRI LA A ot b ) A R SR AR Ry
M FEPRAEF L. Basmati 370 ZE N FIFE
FACEB MK HIL, FIEEAMR R
—EFERE b5 B0 A X R A A A A R
R A . EDR AR R 2 A
DZ—, KREEWEEREEA MM 2. £ 5
B IR R AT e AR, B R TR R AR R
&I oA iz e FERRE Mol AR A
M)A ARFN BT FIRAT IR, Kam A OB 5557 FE A AR
SERPEIRA T, FEst L TR AP 7850 20
FRE L B PO T ZERG U L= s B R PRIk 4
ERAR, WHNTE ORI R R
EAKER AR, AT G A E Z 148
A, F& TSRS EE S, J
456 oy iR ic i Bh iR £ T A AR B R R A
B, WEERIGE S EERCR, IR
RHETAE,

4 #ig

AHHFE A KASP 20 FARIC/aHT T 30 143 Fd Jy
T X AR AR A AP B R IE N Badh2 BYSERRY, Jf
SE A A R R AR &5 R LR P E AR, BuE T
KASP 43 Hr i AT e R4 5 4 M2k 17 & R Badh2
B RURAF AR FP BT 5 WIS, AffF5R & 81 30
Uy 75 e i b B R JE K Badh2 ¥4}y Badh2-E7 R,
FAE TR BT SRR —, TEARRERE M
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