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TOM TAT

Mui thom la mét trong nhitng déc tinh chat lwong quan trong ctia lia, lién quan dén s hién dién
ctia hop chat 2-acetyl-1-pyrroline (2AP). Mot gen lan nam trén nhiém sac thé so 8 duoc xac dinh
lien két chit voi tinh trang nay. Nghién ctu stt dung giong ia OM1490 lai véi hai giong b6 Loc
Troi 28 va Huong Com 16 c6 dic tinh thom dé tao giong moi qua chon loc pha hé. Panh gia kiéu
hinh mui thom 14 bang KOH 1,7% va kiéu gen bing chi thi phan tir ASA (Allele specific
amplication) ctia BADHZ cho 100 ca thé ngau nhién & quan thé F2 ctia hai t6 hop OM1490/Léc
Troi 28, OM1490/Huong Com 16. So lieu phan tich két qua thi nghiém cho thay tinh trang mui
thom Ita & hai quin thé F2 phan li theo dinh luat di truyén Mendel (véi ti 1&é 3 khong thom: 1
thom). Kiéu gen mui thom cta 100 ca thé doi voi hai t6 hop OMI1490/Loc Troi 28,
OM1490/Huong Cém 16 phan biét cac ca thé thom déng hop tit chinh x4c cao (>90%). Tan suit
kiéu gen thom & hai quan thé F2 & trang thai can bing Hardy-Weinberg, khong co su bién dai
qua cac hé phan ly. Tir két qua nghién cttu cho thay, chon tinh trang mui thom giéng laa sé hiéu
qua hon & céc thé hé sau, khi quéin thé lia thuan.

T khoa: Liia thom, di truyén, ASA, BADHZ, quén thé F2,

1. DAT VAN BE

Nhu cau gao thom trén thi truong ngay cang
duoc nhiéu nguoi tiéu dung wa chuong do huong
thom dac biét ctia no. Poi voi nhom gao thom, gia
ban trén thi truong co khi lén dén 768 - 1.180
USD/tan, trong khi gao trang thong thuong dao
dong 386 - 518 USD/tin [1]. O ving déng bing
song Ciru Long, co ciu nhom giong lta (Oryza
satival)) thom trong san xuat dich chuyén tang tir
nam 2015 - 2019, ty 1é giong lia thom nam 2015 1a
15,6% va 32,3% nam 2019 [2]. Vi vay, ap luc nhu cau
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vé giong ltia moi c6 huong thom phat trién kip thoi
voi diéu kién san xuat kha cao. Tinh trang thom
ctia giong lta chiu tac dong lon bai tuong tac kiéu
gen va moi truong [3]. Gen mui thom duoc kiém
soat boi don gen lan (gr) nam trén nhiém sac thé
s6 8 [4], gen fer c6 lién quan dén mat mot allen
cia gen mad hoa enzym betaine aldehyde
dehydrogenase (BADHZ) [5], [6]. Cac doan mdi
rat chuyén biét (ESP, IFAP, INSP va EAP) cila
BADHZ2 phan biét chinh xac gitra cdc ca thé thom
dong hop ta [5], [7].

Trong qua trinh chon giéng lua, & F2 - thé hé
con lai thit 2, quyét dinh lon dén su thanh cong
ctia giobng mai vi co hoi tim thay cac thé tai t6 hop
vuot troi ctia cac thé phan ly mong muén. Kiéu
gen mui thom duoc xac dinh nhe chi thi phan ta
dung dé phan tich bién di di truyén tinh trang
thom lia & quan thé F2 phan ly, gitp chinh x4c va
rit ngin thoi gian hon trong viéc du doan kha
nang chon loc tinh trang muc tiéu.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

- Giong lta bo, me: OM1490, Huong Com 16,
Loc Troi 28.

- Quan thé F2 cia t6 hop lai OM1490/Lac Troi
28, OM1490/Huong Com 16.

- Chi thi phan tir ASA ctia BADHZx4c dinh su
hién dién kiéu gen mui thom trén nhom laa Indica

Bang 1. Thong tin vé nguén géc va mot so dic tinh chinh ctia giong lta bé, me

o Huong R S s
TT Tén giong thom Dac tinh Nguon goc
" Ngin ngay, dang hinh dep, nang suat Vién Lua dong bang
1 OM1430 Khing cao, gao dep, khong thom song Ctru Long
2 Loc Troi 28 Thom Thom bt gao q?p’ :Ehon, rakdd; com Tap doan Loc Troi
nd theo chiéu dai, yéu ra
Thom, hat gao dep, thon, rat dai, com o iy
" 2 s it . . Hoc vién Nong nghiép
3 Huong Com 16 Thom | nétheo chiéu dai, nang suat cao, cay o
Viét Nam
cao
Bang 2. Trinh ti 4 doan moéi danh gia gen thom (BADHZ) [4]
Tef Trinh ty (5-3) Su bat cap Kich thisfc
moi (bp)
ESP TTGTTTGGAGCTTGCTGATG
ESP-EAP (bdang chung) 585
EAP AGTGCTTTACAAAGTCCCGC
INSP CTGGTAAAAAGATTATGGCTTCA INSP-EAP (bang khong thom) 355
IFAP | CATAGGAGCAGCTGAAATATATACC IFAP-ESP (bang thom) 257

Ghi chi: ESP: External sense primer, INSP: Internal non-fragrant sense primer, FAP: External
antisense primer, IFAP: Internal fragrant antisense primer.

2.2. Phuong phap nghién ctu
2.21. Bo tr{ thi nghiém

Quan thé F2 (tai ruong thi nghiém Vién
Nghién ctru Nong nghiép Loc Troi) trong khoang
1.500 ca thé/t6 hop dé chon loc pha hé, méi ca thé
trong (cdy) riéng 1é (khoang cach cay 25 cm x 25
cm). Tuong tmg mdi quan thé trong 30 ca thé bo,
me dé so sanh su khac biét cac tinh trang véi con
lai. Mdi quin thé F2 danh gia tinh thom (kiéu gen
va kiéu hinh) ctia 100 ca thé ngau nhién.

Nghién ctru duge thie hién tir thang 8 nam
2022 dén thang 01 nam 2023 tai Viéen Nghién ctu
Nong nghiép Loc Troi va Phong thi nghiém
Truong Pai hoc An Giang.

Quan thé F2 tréng 1.500 ca thé/t6 hop dé
chon loc pha hé, tréng méi ca thé riéng 1é, khoang
cach céay 25 cm x 25 cm, cdy ma 10 - 12 ngay tudi,
khdo sat 2 quan thé. Tuong ung mdi quin thé
trong 30 ca thé bé, me dé so sanh su khac biét cac
tinh trang véi con lai.

Khi cay Iua 50 ngay tudi, moi quin thé F2 thu
100 ca thé ngau nhién dé danh gia ca kiéu gen va
kiéu hinh danh gia tinh thom cua.

2.2.2 Pdnh gii kieu hinh mui thom

Danh gia mui thom trén la Ita [8]: can 1 g 14
dong tuoi & giai doan lta vira trd, cat nhé vao dia
petri hay éng nghiém cé dung tich 50 ml, cho vao
5 mL KOH 1,7% day nap va dé 30 phuat & nhiét do
phong, 5 ngudi ngtri kiém tra két qua huong thom

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 3/2023



KHOA HOC CONG NGHE

14 phin nhom thom theo hai mic d6: khong thom
() vathom (+).

2.2.3 Pdnh gii kiéu gen mui thom

- Ly trich ADN [9]: nghién méau 14, thém 500
uL dich trich ADN, tron mau va G & nhiét do 65°C
trong khoang tir 30 phat dén 1 gid. Sau dé mau
duoc thém 400 pL dung dich chloroform: isoamyl
alcohol (24 : 1), tron déu mau, ly tAm voi 13.000
vong trong 5 phtit. Mau duogc phén chia thanh hai
16p dung dich, hut 1ay 400 uL lép trén, thém 800
uL isopropanol (100%), tron déu, G khoang 30 phut
dén 1 gio. Ly tam ¢ 13.000 vong trong 3 - 5 phuit,
giit ADN két tia va rira bang coén ethanol 70%.
Phoi kho ADN (30 phut - 1 git). Hoa tan ADN vai
50 ul TE 1 X. Trir lanh mau.

- Khuéch dai doan ADN véi 4 moi ESP, INSP,
IFAP, EAP, dugc thyc hién thong qua ba budc
bién tinh & 95°C, gan mai & 57°C va kéo dai & 72°C,
lap lai 35 - 40 chu ky [5], [6]. Pién di va chup hinh
san phdm PCR trén gel agrarose 2% trén hé thong
chup anh dién di voi phan mém Quantum ST4.

2.24. Phan tich di truyén tinh trang nuii thoem
ctia quan thé F2

- Phan tich kiéu hinh mui thom: stt dung phép
kiém dinh chi binh phuong (x?, kiém dinh gia
thuyét vé su phan li tinh trang mui thom trén quan
thé F2. Voi gia thuyét di truyén Mendel, phan ly
theo tilé 3 : 1 (khong thom: thom).

Cach tinh chi binh phuong [10]:

, (O-EY
=)y

OM1490/Loc Troi 28

Trong do: O la gia tri quan sat; E la gia tri
mong doi.

- Phan tich kiéu gen mui thom ctia quan thé
F2 [5]: x4c dinh s6 luong ca thé mang alen thom
dong hop t, di hop t& va khong thom tir hinh
chup dién di sdn phdm PCR voi chi thi phan tir dic
hiéu danh gia gen thom (BADHZ). Ca thé mang
vach bang & vi tri tuong tng 257bp dugc xac dinh
c6 kiéu gen mti thom, vi tri 355bp cho ca thé
khong hién dién kiéu gen thom, ca thé cé 2 vach
bang 355bp va 257bp la kiéu gen di hop tir.

- So sanh su chinh xac giita kiéu gen thom va
kiéu hinh déi véi quan thé F2 cta t6 hop lai
OM1490/Loc Troi 28, OM1490/Huong Com 16.

- Phan tich bién di di truyén tinh trang thom
cua quan thé F2: xac dinh tin so allele va tan s6
kiéu gen mui thom trong quan thé F2 theo
phuong trinh can bang Hardy-Weinberg. St dung
phép kiém dinh y* kiém dinh quan thé F2 déi voi
gen qui dinh tinh trang mui thom & trang thai can
bang Hardy-Weinberg. Quén thé & trang thai can
bang dugc mé ta von gen cta tinh trang trong
quén thé khong c6 xuit hién dot bién, cac kiéu
gen ¢o stc song va kha nang di truyén nhu nhau
[11].

2.2.5. Phuong phap xut Iy so'liéu

Cac so lieu duwoc nhap va xtt ly bing phin
mém Excel, stt dung phép kiém dinh %* kiém dinh
quan thé F2.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kiéu hinh tinh trang mui thom lda trén
quan thé F2

OM1490/Huong Com 16

Hinh 1. T¥ 1& mui thom trén 14 lia bing KOH 1,7% ctia 100 ca thé & quén thé F2
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banh gia mui thom trén 14 lda 100 ca thé ngau
nhién trong quin thé F2 cta t6 hop OM1490/Loc
Troi 28 va OM1490/Hurong Com 16 vai KOH 1,7%,
cho két qua thom lan luot 1a 30% va 24%, khong
thom 14n luot 1a 70% va 76% (Hinh 1). Péi voi cay
ltia mui thom ctia Iia c6 thé dugce xac dinh trén ca
hat, than va mé la [12], biéu hién manh nhit & 14

e . o

non khoe [6], danh gia kiéu hinh mui thom cho
két qua khong khac biét giita hat va 1a [13]. Nhu
vay, tinh trang mui thom trong cac ca thé F2 duoc
di truyén tir giong boé Loc Troi 28 chiém ti lé 30%
va Huong Com 16 chiém ti 1é 24%.

3.2. Kiéu gen mui thom lia trén quéin thé F2

- -
LR LRl

Hinh 2. Phé dién di san phdm PCR véi chi thi ASA ctia BADHZ trén gel agarose 2% nhan dién cac ca thé
F2 c6 kiéu gen thom ciia t6 hop OM1490/Loc Troi 28

Ghi chu: Giéng M: thang chuin 100 - 1.000 bp; giéng so 1-10: OM1490; giéng s¢ 11-20: Loc Troi 28

giéng s0 21-70: con lai F2,

Hinh 3. Phé dién di san phdm PCR véi chi thi ASA cta BADHZ trén gel agarose 2% nhéan dién cac ca thé
F2 ¢6 kiéu gen thom ctia t6 hop OM1490/Huong C6m 16

Ghi chii: Giéng M: thang chudn 100 - 1.000 bp; giéng sé 1-10: OM1490: giéng sé 11-20: Huong Com

16; giéng s6 21-70: con lai F2.

Ttr 100 ca thé da danh gia kiéu hinh tinh trang
mui thom, tiép tuc danh gia kiéu gen mui thom lda
thong qua 4 doan moéi diac hiéu cho san pham
khuéch dai PCR mang ba vach bang da hinh, co
kich thuoc 585 bp, 355 bp, 257 bp. Cip moi ESP-
EAP khuéch dai mét doan ADN khoang 585 bp
cho ca kiéu gen thom va khong thom. Cap moi
ESP-IFAP khuéch dai doan ADN c6 kich thuoc

257 bp gitip nhan dién duoc kiéu gen thom va cap
moi INSP-EAP khuéch dai doan ADN c6 kich
thueoe 355 bp gitip nhan dién kiéu gen khong
thom. Néu san pham PCR c¢6 clng lic hai kich
thuoc bang 257 bp va 355 bp thi dong lia d6 mang
kiéu gen thom di hop [5]. Két qua dién di san
phdm PCR trén gel agarose 2% cho thay, giong bo
Loc Troi 28 va Huong Cém 16 ¢6 mang kiéu gen
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thom (co kich thuoc bang 257 bp) va giéng me
0OM1490 khong co mang kiéu gen thom (cé kich
thude bang 355 bp). Két qua phan tich san pham
PCR & quan thé F2 cta té hop OM1490/Loc Troi
28 ¢6 27/100 ca thé mang kiéu gen thom déng
hop, 41/100 c4 thé mang kiéu gen thom di hop va
32/100 ca thé khong mang kiéu gen thom (Hinh
2). Tuong tu, quan thé F2 ctia t6 hop OM1490/
Huong Com 16 c6 24/100 ca thé mang kiéu gen
thom ddng hop, 45/100 ca thé mang kiéu gen
thom di hop va 31/100 ca thé khong mang kiéu
gen thom (Hinh 3).

Theo Duong Xuin Tu va cs (2014) [14] phan
tich gen thom fgr két hop voi danh gia mui thom
trén quan thé phan ly F2 cta t6 hop lai gitta giong
lua thom va khong thom BT7 x Q5; HT1 x KD18,
két qua cho thay chi thi BADH2 dua ra duoc ty 1é
phan ly kiéu gen thom gan ding véity e 1:2: 1.
Chi thi BADH2 ¢6 do chinh xéac cao va én dinh véi
92 - 95% c4 thé c6 mui thom dugc phat hién mang
gen thom fer dong hop tir d6i voi quan thé F2 cia
BT7 x Q5; HT1 x KD18.

3.3. Mitc do6 chinh xac giira kiéu gen va kiéu
hinh mui thom lta trén quan thé F2

Két qua kiéu gen thom lan déng hop tir duoc
xac dinh nho chi thi ASA cta BADH?2 so sanh véi

kiéu hinh mui thom la bang KOH 1,7% cho thay
mirc do chinh xac cao giira kiéu gen thom (frefro)
va kiéu hinh véi quan thé F2 1an luot 12 90%, 100%
tir t6 hop OM1490/Loc Troi 28, OM1490/Huong
Com 16 (Bang 3). Tuy nhién, & quan thé F2 caa t6
hop OM1490/Loc Troi 28 giai thich cho két qua
chénh léch gira kiéu gen va kiéu hinh mui thom
c6 thé khong phén biét ro rang trén mot so ca thé
kiéu gen di hop tir. Nhin chung, chi thi phan t
ASA cua BADH? danh gia tinh trang thom trong
quan thé F2 cda hai t6 hop trén c6 tinh chinh xac
cao, khong bi tic dong thay ddi boi yéu moi
truong.
Bang 3. So sanh mitc d6 chinh x4c gitra kiéu gen
thom (#gfrg) va kiéu hinh d6i voi quan thé F2
Kiéu Kiéu | Muc do
F2 gen | hinh | chinh
(cay) | (cay) | xac (%)

OM1490/
27 30 90
Loc Troi 28
OM14?0/Hu0ng o4 o4 100
Com 16

3.4. Kiém dinh ti 1& phan li kiéu gen va kiéu
hinh mui thom lda trén quin thé F2

Béng 4. St phén ly kiéu hinh va kiéu gen trong 2 quéin thé F2

OM1490/Loc Troi 28 OM1490/Huong Com 16
BADH?2
Ty le kiéu hinh | Ty lé kiéugen | Tylékiéuhinh | Tvlé kiéu gen
Ty 1é ky vong 3:1 1:2:1 i | 15251
Gia tri quan sat 70:30 32:41:27 76:24 31:45:24
Gia tri y2 1,333 2,573 0,053 0,646

Ghi chi: Allele BADHZ duoc lai tir 2 giong liia Loc Troi 28 va Huong Com 16, gid tri y2 bang voi
kiéu hinh va kiéu gen lan lwot 14 y2 (1, 0,05)=3,841 va y2 (2, 0,05)=5,991.

Xu huong diac diém di truyén cta cac ca thé
trong quan thé thay ddi nhau do su bién déi hoic
sai lech cha kiéu gen tiép xuc cic véu té moi
treong hodc di truyén. Theo Ahn va cs (1992) [4]
gen thom dugc xac dinh 1a don gen lin. Xem xét
sur phén li caa tinh trang mui thom & thé hé F2
duge kiém dinh ¥* cho 100 ca thé mau véi gia
thuyét phan ly theo dinh luat di truyén Mendel, ti

NONG NGHIEP VA PHAT TRIEN NONG THON

lé 3 : 1, trong do tinh trang thom tinh trang lan.
Két qua & bang 4 cho thay, ¥* tinh ctia 2 quan thé
déu nho hon y* bang & muc y nghia 0,05 nén gia
thuyét phéan ly vai ti 1é 3 : 1 theo dinh luat di truyén
Mendel dugc chap nhan. Vi vay, kiéu hinh mui
thom ctia hai quan thé F2 khao sat phan ly theo ti
1é 3 : 1 (khong thom: thom). Piéu nay ching to
tinh trang mui thom trong quin thé do don gen
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qui dinh, trong qua trinh chon loc & thé hé F2 co
thé dua vao kiéu hinh mui thom phan ly két hop
v4i cac dac tinh noéng hoc khac dé chon loc nhimg
ca thé mong muon. Mat khac, nghién ctu cia
Nguyén Loc Hién va cs (2006) [15] trén quan thé
F2 cia t6 hop Jasmine 85/Tep Hanh dot bién va
Khao Dawk Mali 105/IR64 phan ly khong thom:
thom theo ti & 3 : 1, tuy nhién, giong c6 dac tinh
thom & hai t6 hop lai sir dung 1a vat liéu me [13].

Véi méi quan thé F2, voi 100 ca thé mau duoc
chon ngau nhién va sir di truyén Mendel duogc biéu
hién qua phan tich kiéu hinh voi ti 1é phan ly 3 : 1
ca quan thé F2 biéu hién phan ly theo tile 1:2: 1
qua su tong két quan sat san pham dién di ¢ hinh 2
(12 < %%, 005)- Hon nira, két qua phan tich kiéu
hinh lién két chit ché voi dir liéu phan tich kiéu
gen cho tat ca cac ca thé & hai quan thé F2 (Bang
4).

Tom lai, két qua kiéu gen va kiéu hinh 14 co s&
cho thdy rang di truyén tinh trang mui thom trén
lta duoc qui dinh béi mét gen ldn va phan ly theo
ti1é 3 : 1(kiéu hinh) va 1: 2 : 1(kiéu gen) cta dinh
luat di truyén Mendel.

3.5. Phan tich mitc d6 bién di di truyén tinh
trang thom ctia quén thé F2

Tan so alelle va tan suat gen hién dién trong
quan thé F2 duoc tinh toan dua theo s6 kifu gen
thom duoc danh gia nho chi thi phan tt danh gia
allele BADHZ2 Tan s6 allele troi Frg la 0,525 va
0,535 & quan thé OMI1490/Loc Troi 28,
OM1490/Huong Com 16 (Bang 5). Phan tich von
gen thom hién dién trong quan thé danh gia co su
bién d6i gen qua phuong trinh cin bing Hardy-
Weinberg. Can bing Hardy-Weinberg (HWE) 1a
mot nguyén tic co ban quan trong cua di truyén
quan thé, trong do noéi rang “tan s6 kiéu gen trong
quan thé khong ddi gitta cac thé hé khi khong co
sur xao tron bdi cac yéu té bén ngoai” [16]. Quan
thé & trang thai can bing Hardy-Weinberg sé
khong c6 xuat hién dét bién, cac kiéu gen hién
dién nhu nhau, di truyén tuan theo quy dinh. Qua
kiém dinh y® vé tAn suat kiéu gen thom voi gia
thuyét quan thé & trang thai can bang Hardy-
Weinberg, két qua y*tinh cta t6 hop OM1490/Loc
Troi 28, OM1490/Huwong Com 16 1a 2,573 va 0,646
nhé hon so véi ¥* bang (5,991) & df =2 va mic y
nghia 0,05.

Béng 5. Kiém dinh x* vé kiéu gen thom ctia 100 c4 thé & quén thé F2
theo phuong trinh can bing Hardy-Weinberg

Kiéu gen thom | OM1490/Loc Troi 28 | OM1490/Huong Cém 16
1. S6 kiéu gen quan sat
Frofre 32 31
Frofrg 41 45
frafig 27 24
2.Tan so alelle
Fre 0,53 0,54
frig 0,48 0,47
3. So kiéu gen ki vong
FroFreg 28 29
Frofio 49 49
frofig 23 22
4. y* tinh 2,573 0,646
5. % bang* 5,991 5,991

Ghi chii: Frg (Fragrance): alelle tréi cia gen thom; frg: alelle Iin cta gen thom. “: Chi binh phuong
bdng ¢ do tir do df = 2, mutc y nghia p = 0,05.
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Nhu vay, kiéu gen thom trong quin thé F2 cia
2 t6 hop khao sat khong tao ra dot bién, tinh bién
déi di truyén rat thap cho tinh trang thom qua cac
thé hé nén chon loc ti nhién, tinh trang thom tuan
theo su phén ly va tai t6 hop gen. Theo Bui Chi
Biru va Nguyén Thi Lang (2007) chon loc cho tinh
trang & thé hé phan ly khong c6 su thay déi bién di
di truyén kha ning tim kiém siur khéc biét ciia tinh
trang do qua cac thé hé sé khong co [11]. Vi vay,
chon giéng mui thom két hop dic tinh néng hoc
tot khac voi diéu kién chon loc nhéan tao cho hai td
hop dang khao sat can chon tinh thom cta cac ca
thé & thé heé thudn.

4. KET LUAN VA BE NGHI

4.1. Két luan

Tinh trang mui thom lua & quan thé F2 ctaa 2
t6 hop OM1490/Loc Troi 28, OM1490/Huong
Com 16 tuan theo dinh luat Mendel (ti 1&: 3 khong
thom : 1 thom).

Ung dung chi thi phan t& ASA véi bén méi
chuyén biét xac dinh kiéu gen mui thom chia ca
thé déi voi hai t6 hop OM1490/Loc Troi 28,
OM1490/Huong Com 16 chinh xic cao (>90%).

Tan suat kiéu gen thom & quan thé F2 cta hai
t6 hop OM1490/Loc Troi 28, OM1490/Huong
Com 16 & trang thai can bang Hardy-Weinberg,
khéng c6 su bién déi qua cac hé phan ly.

4.2. Dé nghi

Tiép tuc chon loc ca thé cac tinh trang néng
hoc tét & cac thé hé sau, chon va danh gia tinh
trang mui thom & thé hé thuan.

LOI CAM ON

Kinh phi nghién ciru duoc cap tir Triong Pai
hoc An Giang theo dé tai Nghién ciu Khoa hoc va
Cong nghé cip Truomg so 135/HPNC-PHAG:
nguon lua vat liéu nghién cuu, khu rudng bé'tri thi
nghiém duoc Tip dodn Loc Troi tao diéu kién sir
dung.

TAI LIEU THAM KHAO

1. FAO (2018). Rice market monitor. XXI (1):
April 2018.

2. Bo Nong nghiép va PTNT (2020). 74/ liéu
hoi thao dinh gid két qua thuc hién co cau nganh
hang Iia gao. Ha Noi 12/2020.

3. Custodio MC, RP Cuevas, ] Ynion, AG
Laborte, ML Velasco, M Demont (2019). Rice
quality: How is it defined by consumers, industry,
food scientists, and geneticists. 7rends in Food
Science & Technology  92: 122-137.
https://doi.org/10.1016/j.tifs.2019.07.039.

4. Ahn SN, CN Bollich, & SD Tanksley (1992).
RFLP tagging of a gene for aroma in rice. Theor
Appl Genet 84:825-828. https://doi.org/ 10.1007/
BF0022.

5. Bradbury LMT, TL Fitzgerald, R] Henry,
QS Jin, and DLE Waters (2005). The gene for
fragrance in rice. Plant Biotechnol J 3:363-370.
http://dx.doi.org/10.1111/j.1467-7652.2005.
00131.x.

6. Chen SH, Y Yang, WW Shi, Q Ji, F He, ZD
Zhang, ZK Cheng, XN Liu, and ML Xu (2008).
Badh2, encoding betaine aldehyde dehydrogenase,
inhibits the biosynthesis of 2-Acetyl-1-Pyrroline, a
major component in rice fragrance. Plant Cell
20:1850-1861. https://10.1105/tpc.108.058917.

7. Li W, X Zeng, S Li, F Chen, and J Gao
(2020). Development and application of two novel
functional molecular markers of BADHZ2 in rice.
FElectron J Biotechnol https://doi.org/10.1016/
j.ejbt.2020.04.004.

8. Sood BC and EA Siddiq (1978). A rapid
technique for scent determination in rice. Genet.
Plant Breed 38: 268-271.

9. Kim SR, J Yang, G An, KK Jena (2016). A
Simple DNA preparation method for high quality
polymerase chain reaction in rice. FPlant Breed
Biotech 4(1):99-106. http://dx.doi.org/10.9787/
PBB.2016.4.1.99.

10. Greenwood C, MS Nikulin (1996). A guide
to chi-squared testing. New York: Wiley. ISBN (-
471-55779-X.

11. Bui Chi Btru va Nguyén Thi Lang (2007).
Chon giong ciy trong phuong phép truyén théng
va phin tir Nxb Nong nghiép, thanh pho Hé Chi
Minh.

12. Jenning PR, WR Coffman and HE
Kauffman (1979). Rice improvement. International
Rice Research Institute, Los Barios, Philippines.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 3/2023 9



KHOA HOC CONG NGHE

13. Lorieux M, M Petrov, N Huang, E
Guiderdoni, A Ghesquiere (1996). Aroma in rice:
genetic analysis of a quantitative trait. TAG. Vol 93
(7): 1145-1151.

14. Duong Xuan T, Nguyén Van Khai, Lé Thi
Thanh, Nguyén Thi Huong, Nguyén Thé Duong,
Tran Thi Diéu va Phan Htu Ton (2014). St dung
ddu phan tir ADN xac dinh gen mui thom trong
chon tao giong lua thom. Tap chi Khoa hoc vd
Phit trién, 12(4): 539-548.

15. Nguyen Loc Hien, Tadashi Yoshihashi,
Wakil Ahmad Sahadi, Vo Cong Thanh, Yosei
Oikawa and Yutaka Hirata (2006). Evaluation of
Aroma in rice (Oryza sativa L) using KOH
method, molecular markers, and measurement of
2-Acetyl-1-Pyrroline concentration. Jpn. J Trop.
Agr. 50(4): 190-198.

16. Edwards AWF (2008). GH Hardy (1908)
and Hardy - Weinberg Equilibrium. Genetics 179,
1143-1150. doi:10.1534/genetics.104.92940.

GENETIC ANALYSIS FOR THE FRAGRANT TRAIT IN F2 POPULATIONS
OF RICE THROUGH THE ASA MARKER BADH2

Bui Thi Duong Khuyeu, Nguyen Kim Khanh,

La Ngoc Tuong Vi, Nguyen Thi Quynh Nhu, Nguyen Thi Thanh Xuan

Summary
The fragrance, related to the presence of the compound 2-acetyl-1-pyrroline (2AP), which is one
of the most important quality traits in rice. A recessive gene located on chromosome 8 has been
identified that is strongly associated with this trait. In the study, the rice variety OM1490 was
used as a female parent to cross with the aromatic varieties, Loc Troi 28 and Huong Com 16 in
order to develop new aromatic rice by breeding pedigree selection. The fragrance in rice was
identified by KOH 1.7% and the aroma gene (fgr) was tested by ASA marker BADHZ on 100
random individuals in the F2 populations of OM1490/Loc Troi 28 and OM1490/Huong Com 16.
The data were analyzed with Chi-square. The results showed that the aroma trait in two F2
populations segregated following Mendelian inheritance (the ratio of non-aroma: aroma in a 3 :
1 ratio). The aroma genotype of 100 individuals in the OM1490/Loc Troi 28 and OM1490/Huong
Com 16 populations was identified as homozygous recessive individuals with high accuracy
(>90%). The frequencies of aromatic alleles in two F2 populations got in Hardy-Weinberg
equilibrium. There is no variation across the cleavage systems. This was considered no variation
in the separating generations. Therefore, pure rice breeding for the aromatic trait of the above

two populations will be more effective.

Keywords: Fragrant rice, genetics, ASA marker, BADHZ, F2 population.
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