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TOM TAT

Nghién ctru nham danh gia dac diém nong sinh hoc va xac dinh sy hién dién cia mot s gen lign két sinh téng
hop anthocyanln (Kala1 Kala3, Kala4 va Rc) d& phuc vu cong tac phat trién gibng IGa nép cdm cé thoi gian sinh
trwéng ngan, nang suét cao, kha nang chéng chiu tét va giau anthocyanin. Thi nghiém danh gia d&c diém néng sinh
hoc, ndng suét cta 20 dong lta cAm dwoc bd tri theo phwong phap khao sat tap doan, tudn tw khoéng nhéc lai,
phwong phap danh gia cac chi tiéu theo thang diém cla Vién nghién ciu Lua québc té - IRRI (2013). Xac dinh sw c6
mat clia 4 gen Kala1, Kala3, Kala4 va Rc dwoc thwe hién bang phan trng PCR véi 4 marker SSR theo phwong phap
ctia Gu & cs. (2011) va McCouch & cs. (2002). Két qué danh gia 20 dong da lwa chon duoc 7 dong lGa nép cdm c6
trién vong la LC1-01; LC7-12; LC8-14; LC2-18; LC2-19; LC2-21 va LC9-25. Bay dong lta nép cam trién vong cé thoi
gian sinh trwdng 115-124 ngay (vu mua 2022), ndng sudt thuc thu tir 6,11-7,48 tdn/ha, chidéu dai hat gao
6,0-7,4mm, ty & gao xay 73,4-80,9%, ham lwong anthocyanin 252,3 mg/100g dén 653,1 mg/100g gao, vé cam mau
tim va d&u mang ca 4 gen (Kala1, kala3, kala4 va Rc).

Tl khoa: Lua cdm, déc diém ndéng sinh hoc, gen Kala1, Kala3, Kala4, Rc, anthocyanin.

Agronomic Characteristics of and the Presence of the Anthocyanin Biosynthesis Genes
in Newly Developed Black Rice Lines

ABSTRACT

The study aimed to evaluate the agronomic characteristics and detection of the anthocyanin biosynthesis genes
(Kala1, Kala3, Kala4, Rc) of newly developed blavk rice lines. Agro-biological characteristics and yield were
evaluated in a non-replicated experiment. The determination of the presence of four genes Kala1, Kala3, Kala4 and
Rc was performed by PCR with four SSR markers. Out of 20 lines investigated, there were seven promising black
rice lines, viz. LC1-01, LC7-12, LC8-14, LC2-18; LC2-19; LC2-21 and LC9-25 selected for good agronomic
characters with growth duration ranged from 115-124 days (2022 Summer season), light infection of the main pests
and diseases, actual yield from 6,11-7,48 tons/ha, grain length 6.0-7.4mm, milled rice ratio 73.4-80.9%, and black
bran. These black rice lines carry anthocyanin biosynthesis genes Kala1, Kala3, kala4 and Rc genes.

Keywords: Black rice, agronomic characteristics, gene Kala1, Kala3, Kala4, Rc, anthocyanin.

mau den, tim, niu, dé thudng c6 ham lugng cac

1. DAT VAN bE chat hiiu co dic thu nhu chit khang oxy héa

Hién nay, chit lugng cudc séng cta con
nguoi ngay mot cai thién, di cung véi diéu dé 1a
nhu ciu vé cac thuc phdm chtic nang giup lam
giam quéa trinh 130 héa, giam cholesterol, kéo
dai tudi tho ngay mot nhiéu. Cac gidng lda cAm
c6 mau sic khac nhau & vo trdu va vé cam nhu
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anthocyanin, vitamin, vi lugng c6 1gi cho stc
khoée con ngudi (Ghasemzadeh & cs., 2018;
Veni, 2020).

Anthocyanin 1a chit c6 kha n#ng khang
oxy héa cao va ham lugng cao trong lda cim,
hién nay dang dudc nghién cttu 6 nhiéu nuéc



trong lia (Kristamtini & cs., 2012). Yéu t& quan
trong nhéit va tao nén thuong hiéu cho lda cdm
bdi gia tri dinh dudng ctia né cé chita khoang
70% tinh bot, v61 ham lugng chat khoang co ti 1é
dong chtia 24ppm, kém 23,6ppm va sit
16,2ppm. Ngoai ra trong gao cAm chtia nhiéu
axit amin ma dac biét trong vé nép cAm cé chia
lugng 16n axit amin anthocyanin c6 kha ning
choéng oxy hoa va cac nhan td c6 lgi cho stc
khéde, chéng viém nhiém, han ché su phat trién
cta t&€ bao ung thu (Maeda & cs., 2014). Gao nép
cam két hgp v6i mot s6 thiic an nhu rau xanh,
hoa qua, thit nac sé c6 thé tang su hdp thu sit
cho co thé (Maeda & cs., 2014). Hon nita, gao
cam 1a ngudn giau chét st tu nhién, thich hgp
cho ngudi 4n kiéng (Madhurima, 2024).

Nghién ctiu cia Maeda & cs. (2014), chi ra
mau séc vo cam (d6, nau, tim, den) 1a do 3 cip
gen ndm trén nhiém sic thé s6 1 (Kalal), nhiém
séc thé s6 3 (Kala3), va nhiém sic thé s§ 4
(Kala4) quy dinh. Cac gen nay c6 tac dong tuong
tac v6i nhau da dudec xac dinh 1 yé&u t& chinh
quyét dinh mau sic cia vé hat lia.

O Viet Nam, lda cAm duge gieo cdy tap
trung & cac tinh mién ndi phia Béc, hon niia cac
giong lia cAm dia phuong cht yéu 1a giéng phan
ing quang chu ky, ning suit thap, nhiém ning
sdu bénh, dac biét 1a bénh dao 6n, bac 14 (Cuc

Nguyén Thi Hwéng, Nguyén Thanh Tuén, Tran Van Quang

Tréng trot, 2019). Chinh vi vay, muc tiéu cua
nghién ctu nay 1a chon loc ciac dong lda cidm
trién vong c6 thoi gian sinh trudng ngin, nang
sudt cao, chat lugng t6t bang viéc danh gia céac
d#c diém néng sinh hoc, chit lugng két hop véi
viéc ting dung chi thi phan ti dé sang loc va xac
dinh sy hién dién ctia cic gen lién quan dén
sinh téng hop anthocyanin 6 lia cAm.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Thi nghiém st dung hai muoi (20) dong lua
cdm do Vién Nghién ctu va Phat trién cay
tréong, Hoc vién Néng nghiép Viét Nam chon tao
nhu bang 1.

Gidng nép caAm DH6 do Vién Nghién ctu va
Phét trién Cay trong chon tao, cong nhan san
xuat thi nidm 2014 (Poan Thanh Quynh & cs.,
2014) dugc st dung lam gidng doi ching.

St dung 4 chi thi phan ti SSR 1a RM7405;
RM7210; RM3400 va qPC7 cho thi nghiém xéac
dinh gen lién quan dén sinh téng hgp
anthocyanin (Kalal, Kala3, Kala4 va Rc) cua
cac dong lda nép cAm méi. Tén, trinh tu va kich
¢d cua cac chi thi SSR dugc dude trinh bay tai
bang 2.

Bang 1. Danh sach cac dong laa cAm tham gia thi nghiém

Tén mauvgl?g%;gllayi doét bién digggﬂgn Tén dong 'I;]hée
Dot bién phéng xa Co60
Nép Cam nwong G472 dang 1 02 LC1-01, LC1-17 Ms
Nép Cam nwong G472 dang 2 04 LC2-18, LC2-19, LC2-20, LC2-21 Ms
Khau Cham Chudi G420 dang 1 02 LC3-22, LC3-24 Ms
Nép Cam (QCK) 02 LC4-28, LC4-32 Ms
Téng sb 10
Lai hiru tinh
Khau Cham Chudi G420 dang 2/DH6 02 LC5-02, LC5-03 Fe
Lua léc nép cdm/BH6 02 LC6-08, LC6-09 Fe
Bach hgp dang 2/BDH6 02 LC7-12, LC7-13 Fe
Nép Cam Pe/DH6 01 LC8-14 Fs
Lua lbc nép cdm/ Khdu Cham Chudi G472 dang 2 02 LC9-25, LC9-26 Fs
Bach hop dang 2/ Khdu Chdm Chubi G420 dang 2 01 LC10-30 Feo
Téng sé 10
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Déc diém ndng sinh hoc va kiém tra sw hién dién gen sinh tdng hop anthocyanin ctia mét sé dong 1ta nép cAdm méi

Bang 2. Tén va trinh tu cua cac chi thi st dung trong phan ttng PCR

Gene Chi thi Trinh tw moi xudi Trinh tw mdi nguwoc Kich thwéc (bp)
Kala1 RM7405 TTGGCTCGCCCATATATAGG CAGTCAGTCATCACTGGTAGTCG 109
Kala3 RM3400 TCTCTCTCCTCTCTCGCTCG TAAAACCGAAGTGCTCTCGC 184
Kala4 RM7210 CGTGGTGCCTTCTTTCAAAG AAACAGGCGTAGCAGCAAAG 158
Rc qPC7 GTGGACCTACAGCCTCCT CTGCATCACCGTCGACTT 431

2.2. Phuong phap nghién cttu

Thi nghiém khao sat cac dong lda cAm méi
dugc tién hanh trong vu mua 2022 tai Khu thi
nghiém déng rudng ctia Vién Nghién citu va Phat
trién Cay trong, Hoc vién Néng nghiép Viét
Nam, Gia Lam, Ha No6i. Thi nghiém dudc bd tri
theo phuong phap khao sat tap doan, tuan tu
khong nhéc lai (Gomez & Gomez, 1984) méi dong
cay véi dién tich 6 10m? Mat do cdy 35 khém/m?,
cdy 1 danh/khém, bén phéan véi lugng 80kg N +
80kg P,0; + 80kg K,O cho 1ha. Cac chi tiéu theo
déi va phuong phap danh gia theo thang diém
ctia Vién nghién cttu Lia quéc t& (IRRI, 2013).

- Pac diém néng sinh hoc: Thoi gian sinh
trudng, chiéu cao cay, chiéu dai 14 dong, chiéu
rong 14 dong, s6 14 trén than chinh, chiéu dai
bong, chiéu dai c6 béng, mat do hat trén béng.

- Kha ning chong chiu: Miic d§ nhiém bénh
sau hai: cudn 14, duc than, rdy nau; mic do
nhiéu bénh hai: bac 14, dao 6n, khé vin; kha
nang chéng d6: do cling cay.

Panh gia mui thom trén noi nhi bing KOH
1,7% & nhiét do phong theo phuong phap cua
Kibria & cs. (2008). Danh gia chat lugng gao,
com: Phan tich ty 1& gao lat, ty 1& gao nguyén,
kich thudc hat gao theo TCVN11888:2017; xac
dinh ham lugng amylose theo TCVN5716-2:2008;
danh gia chat lugng com theo TCVN8373:2010.
Do ham lugng anthocyanin theo phuong phap pH
vi sai (Giusti & Wrolstad, 2001).

Xac dinh bon gen: Kalal, Kala3, Kala4 va Rc

- Tach chiét ADN dudgc thuc hién theo quy
trinh CTAB c6 cai tién (De la Cruz, 1997)

- Phan tng PCR: Cac mau dudc thuc hién
v6i 4 marker SSR (McCouch & cs., 2002; Gu &
cs., 2011) (Bang 2). Thanh phan phan tng PCR
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(t6ng thé tich/1 phan tng 25u] bao gbm: 10mM
tris-HC1 véi pH 8,2 ¢ 25°C; 50mM KCl; 1,5mM
MgCl,; 0,01% gelatin; 200ul dNTPs, 60 ng/pl
primer, va 1 unit Taq ADN.

- Chu trinh nhiét cho PCR: Bién tinh 6
95°C trong 5 phut; sau dé 35 chu ky & 95°C
trong 30 gidy; & 55°C trong 1 phut; 6 72°C trong
7 phut.

- Pién di: san phdm PCR dugc dién di trén
gel agarose 2%, 100V trong 60 phut va nhudém
Ethilium Bromide 0,5 pg/ml sau dé6 quan sat
bang may soi gel UV.

2.3. X1t Iy s6 lidu

S6 liéu dugc tinh toan va xi 1y théng ké mo
ta bang chuong trinh Excel 2021.

3. KET QUA VA THAO LUAN

~ n* ~ o« A ~ . ra
3.1. Mot s6 dac diém nong sinh hoc cta cac

- » )\‘, rae
dong lia cam méi

Két qua danh gia trong vu mua 2022
cho thay:

Céc dong lda cdm c6 thdi gian sinh trudng
(TGST) bién dong tir 112 ngay (dong LC2-19)
dén 128 ngay (dong LC7-12) thuéc nhém ngén
va trung ngay trong vu mua. Déi ching DH6 c6
TGST 118 ngay.

Déi vé6i tinh trang chiéu cao cay, c6 7 dong
lda cAm va déi chiing DH6 (98,2cm) thudéc nhém
thap cdy, 12 dong lda cAm thudc nhém cé chiéu
cao cay trung binh (110,3-125,8cm) va 1 dong
thudc nhém cao cady LC5-02 (142,5¢m).

Chiéu dai 14 dong bién dong tu 24,7cm
(LC4-28) dén 53,3 cm (LC5-03), trong d6 10
dong: LC4-28; LC9-26; LC8-14; LC6-08;
LC1-01; LC2-21; LC6-09; LC3-22; LC9-25;
LC10-30 c6 14 dong dai hon 1a dong giong doi



ching DH6 (35,5cm). Chiéu rong la dong cua
cac dong lda cAm bién doéng tir 1,8cm (LC4-28)
dén 2,7cm (LC5-02), trong dé c6 13 dong chiéu
rong 14 dong rong hon giéng ddi chiing DH6
chiém 65%. S6 1a cua cac dong lda cAm bién
dong tix 12,1 14 (LC2-19) dén 16,1 1a (LC4-28)
trong d6 doi ching DH6 c6 14,7 14. Chiéu dai
bong ctia cac dong lda nép cdm thude loai trung
binh, bién dong tit 22,7cm (LC2-21) dén 26,5cm
(LC7-12) va giong d6i chiing DH6 c6 chiéu dai
bong ngin nhat chi c6 22,3cm.

Chiéu dai c6 bong cta cac dong lda cAm bién
dong tir 0,6cm (LC2-21) dén 8,2cm (LC10-30).
Mat d6 hat trén bong 1a chi tiéu phan anh miic
d6 xép hat trén bong. Gia tri mat d6 xép hat
cang 16n, hat x&p cang xit, tao ra ciu tric bong
lda to, hat chic 14 gon - (cAu tric béng

Ng
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compact) (Panda & cs., 2015). Két qua danh gia
cho thay: Mat d0 hat trén béng cua cac dong
LC5-02; LC6-09; LC2-18; LC2-19; LC3-22;
LC3-24; LC9-25; LC10-30 déu cao hon so véi
giéng do6i chiing DH6 (6,9 hat/cm).

3.2. Mtic do0 nhiém sau bénh trong diéu
kién ty nhién va dé cliing cAy cua cac dong

» . ’\‘) ry0
lha nép cam méi

Trong vu mua 2022, cic dong lia nép cdm
va giéng d6i ching PH6 déu nhiém rit nhe
(diém 1) dén nhe (diém 3) c4c loai sdu bénh nhu
ray nau, duc than, cuén 1a, khé van, bénh dao
on va bénh bac 1a. Sau cudn 14 xuat hién trong
giai doan tu dé nhanh dén trd, gay hai nhe
(diém 3) & cac dong LC6-09; LC9-26; 1.C4-28.

Bang 3. M6t s6 dic diém néng sinh hoc

cua cac dong laa cAm méi trong vu Mua 2022 tai Gia Lam, Ha Ni

o Thc‘yi gi:an Chidu cao cay Chiég dai Ch’iéu‘ rong Sé la Q_hi[f?u Ct:iéuﬂ dai Mefjt dc}nhat
ong sinh tr‘u’ong (cm) la dong la dong Atren’ dai béng c0 bdng trén bdng
(ngay) (cm) (cm) than chinh (cm) (cm) (hat/cm)
LC1-01 116 114,9 32,5 2,2 14,5 22,9 1,1 6,3
LC5-02 119 142,5 46,6 2,7 12,3 25,0 3,7 7,5
LC5-03 119 1231 53,3 2,3 14,2 24,5 1,8 6,8
LC6-08 122 109,6 32,1 1,9 15,2 24,9 0,9 6,4
LC6-09 117 117,7 32,9 2,5 14,1 24,0 3,5 7,2
LC7-12 118 115,3 46,7 1,9 13,1 26,5 24 58
LC7-13 121 121,4 39,4 1,9 15,8 23,1 2,7 6,1
LC8-14 115 102,8 32,0 2,3 13,5 241 54 7.3
LC1-17 113 102,7 45,7 2,0 13,7 24,9 3,3 6,0
LC2-18 124 125,8 38,7 2,4 14,4 257 3,2 8,0
LC2-19 112 112,8 46,0 2,1 12,1 23,9 2,2 7,9
LC2-20 121 113,5 36,7 2,2 13,1 26,5 3,5 6,5
LC2-21 123 114,7 32,7 2,0 14,3 22,7 0,6 6,2
LC3-22 114 102,4 33,2 2,2 13,6 23,7 43 7,6
LC3-24 122 112,5 38,1 2,0 13,9 25,4 5,2 7.4
LC9-25 119 111,4 343 2,1 14,2 24,5 3,6 7,2
LC9-26 117 106,0 31,2 2,1 14,1 24,2 2,0 6,0
LC4-28 122 106,8 247 1,8 16,1 22,8 2,3 6,0
LC10-30 123 107,1 347 2,1 15,1 25,3 8,2 7,3
LC4-32 124 110,3 37,9 2,1 13,8 24,9 3,0 4,9
bH6 (b/c) 118 98,2 35,3 2,1 14,7 22,3 2,2 6,9
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Déc diém ndng sinh hoc va kiém tra sw hién dién gen sinh tdng hop anthocyanin ctia mét sé dong 1ta nép cAdm méi

Sau duc than va rdy nau xuét hién giai doan
trudc va trong khi tré6 nhung hau nhu khong gay
hai cho cac dong lda nép cadm. Déi véi bénh bac
la (bénh nguy hiém cho lda trong diéu kién vu
muia § cac tinh phia Béc), hau hét cac dong
nhiém & mitc nhe (diém 3). Nhin chung, céc
dong lda nép cAm méi c6 mic do nhiém sau
bénh tuong duong véi gidng ddi chiing DH6.
Kha ning chéng dé clia cac dong, giong thé hién
qua chi tiéu dd ciing cay, két qua danh gia cho
théy 5/20 dong c6 d6 cting cdy trung binh (diém
5), cac dong con lai déu c6 d6 cling cay tot (diém
1), thé hién cu thé tai bang 4.

Két qua danh gia cac yéu td cau thanh ning
sudt va nang sudt cla cac dong lda cAm dudc
trinh bay tai bang 4 cho thaiy: S6 bong/khém cta
cac dong bién dong kha 16n tir 7,1 bong/khém
(LC1-01) dén 11,8 bong/khém (LLC6-08), trong d6
gibng d6i chting DH6 1a 8,0 bong/khém. S&
hat/béng ctia cac dong bién dong tit 123 hat/bong
(LC4-32) dén 198,4 hat/bong (LC2-18), giong ddi

chiing DH6 c6 s6 hat trén béng 14 151,2 hat/bong.
Ty 1é hat chic cac cac dong bién dong 16n tir
55,0% (LC10-30) dén 96,7% (L.C4-28), trong d6
giong doi chiing DH6 c6 ty 1é hat chic 1a 86,5%,
thdp hon so v6i cac dong LC1-01; LC2-19;
LC2-21; LC4-28. Khéi lugng 1.000 hat cta cac
dong bién dong tu 19,8g (LC2-20) dén 31,8g
(LC10-30), giong DH6 c6 khoi lugng 1.000 hat 1&
23,5g. Ning suit 1y thuyét ctia cac dong bién dong
tu 5,6 tdn/ha (LC1-17) dén 10,6 tdn/ha (CL6-08).
Gidng d6i chiing DH6 c6 ning suit 1y thuyét 1a
7,9 tan/ha, thap hon cac dong LC1-02; LC5-03;
LC6-08; LC6-09; LC7-12; LC7-13; LC8-14;
LC2-18; LC2-19; LC2-21; CL9-25; 1.C4-28;
LC4-32. Nang suat thuc thu ctia cac dong bién
dong tit 3,56 tan/ha (LC1-17) dén 7,84 tan/ha
(LC2-18), trong d6 gidng d61 chiing DH6 c6 ning
suat thyc thu 14 5,96 tdn/ha. Cac dong c6 ning suit
thuc thu cao hon déi chiing 1a LC1-01; LC5-03;
LC6-08; LC7-12; LC8-14; LC2-18; LC2-19; LC2-
21; LC9-25; LC9-26; L.C4-28; LC10-30; LC4-32.

Bang 4. Miic d6 nhiém sau bénh va dé ciing cay

cuia cac dong lia cAm méi trong vu mua 2022 tai Gia Lam, Ha N6i

Sau hai (diém)

Bénh hai (diém) Do clrng cay

Dong/giébng

Buc than Ray nau

Bac la

Pao 6n Khé van (diém)

LC1-01 1
LC5-02 1
LC5-03 1
LC6-08 1
LC6-09 3
LC7-12 1
LC7-13 1
LC8-14 1
LC1-17 1
LC2-18 1
LC2-19 1
LC2-20 1
LC2-21 1
LC3-22 1
LC3-24 1
LC9-25 1
LC9-26 3
LC4-28 3
LC10-30 1
LC4-32 1
PH6 (B/C) 1
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Bang 5. Yéu t6 cau thanh nang suit va ning suit
cua cac dong, giong laa cAm trong vu Mua 2022 tai Gia Lam, Ha Noi

Dong/Gibng . . Sé , Sc‘JA Sf‘) . Ty Jé . Khéi lwong ~ Nang su{ét Nang Sl:(lét
béng/khém hat/bdng hat chac/béng hat chac (%)  1.000 hat (g) ly thuyét (tan/ha) thwe thu (tan/ha)
LC1-01 71 153,0 131 91,4 26,9 8,9 6,81
LC5-02 8,3 167,7 124 74,9 24,8 7,8 5,88
LC5-03 8,4 160,8 129 80,7 25,3 9,0 6,61
LC6-08 11,8 161,6 119 73,8 21,9 10,6 7,35
LC6-09 10,3 163,5 113 69,9 23,0 8,4 5,78
LC7-12 10,0 1384 118 86,3 25,6 9,8 7,23
LC7-13 9,3 144,7 123 86,1 26,0 9,6 5,36
LC8-14 9,3 162,4 128,4 80,7 27,0 9,4 6,40
LC1-17 8,7 139,3 102 74,3 20,7 5,6 3,56
LC2-18 8,9 198,4 165,7 84,3 221 10,3 7,84
LC2-19 8,4 177,2 156 88,7 21,4 9,1 6,13
LC2-20 8,2 156,5 124 80,3 19,8 6,1 5,75
LC2-21 9,1 137,6 128 93,3 20,3 8,1 6,11
LC3-22 8,2 170,3 131 78,0 21,4 6,7 5,90
LC3-24 10,0 172,2 125 73,9 20,1 7,4 5,91
LC9-25 11,6 159,2 131 82,7 20,1 10,4 6,23
LC9-26 8,3 138,0 106 77,5 22,2 6,3 6,29
LC4-28 9,0 1443 138 96,7 23,7 9,5 6,49
LC10-30 8,8 169,1 92 55,0 31,8 7,8 6,50
LC4-32 9,8 123,0 98 80,1 29,8 9,7 6,82
DH6 (d/c) 8,0 151,2 129,5 86,5 23,5 7,9 5,96

dang hat gao thudc nhém thon. Mau sic vo cdm
cia cac dong lda cdm trién vong trong thi
nghiém duge danh gia trong vu mua 2022 thudc

3.3. Mot s6 chi tiéu chait lugng ctia cac dong
laa cAm méi

Két qua danh gia méot s6 chi tiéu chat lugng
gao cua cac dong lda cAm méi duge trinh bay &
bang 6: Chiéu dai hat gao cta cic dong lia cAm
bién doéng tu 6,0mm (LC2-19) dén 7,4mm
(LC1-17), gidng d6i chting DH6 c6 hat gao dai
6,0mm, ngin nhit so v6i cac dong trong thi
nghiém. Cac dong LC1-01; LC6-09; LC2-18;
LC7-12; LC2-18; LC2-19; LC9-25; LC2-21;
LC9-25 va LC4-32 c6 chiéu dai hat gao thudc
nhom trung binh; cac dong con lai thudéc nhém
hat gao dai. Ty 1& chiéu dai/chiéu rong cta cac
dong bién déng tu 2,2 (LC9-25) dén 4,0
(LC9-26), thuéc nhém c6 hinh dan hat gao thon
dén thon dai (IRRI, 2013). Cac dong LC6-08;
LC1-17; LC2-20; LC3-22; LC3-24; LC9-26:
LC4-28; LC10-30 thudéc nhém hat gao thon dai;
giéng dd1 chiing DH6 va cic dong con lai ¢6 hinh

3 nhém: nhém vdé cAm mau tim nhat (LC5-03;
LC6-08; LC1-17; LC2-20; LC4-28); nhém vo
cam mau tim (LC1-01; LC5-02; LC7-12;
LC7-13; LC8-14; LC2-18; LC2-19; LC2-21;
LC3-22; LC3-24; LC9-25; LC10-30); nhém vo
cam mau nau nhat (LC6-09; LC9-26 va L.C4-32).

Dé6i véi cac gidng lda cAm, ngudi san xudt
quan tdm dén ty 1é gao xay (gao lat) vi gia tri st
dung lién quan dén vé cidm mau tim (chta
anthocyanin). Ty 1é gao xay cua cac dong, giong
bién dong tu 73,4% (LC7-13) dén 80,9%
(LC2-21), gidng d6i chiing DH6 c6 ty 1é gao xay
79,0%, cac dong LC1-01; LC5-02; LC6-08;
LC6-09; LC7-12; LC8-14; LC2-18; LC2-19;
LC2-21; LC9-25; LLC4-32 déu cb ty 1&é gao xay
cao hon giéng doi chiing.
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Bang 6. Mot s6 chi tiéu chat lugng gao
ctia dong lia cAm méi trong vu mua 2022 tai Gia Lam, Ha Noi

Dona/aién Chiéu dai Ti lé dai/réng Xép loai Ty lé Mausdc  Mui thom ndi nhi
g/giong hat gao xay (mm) (D/R) dang hat gao xay (%) vé cam (diém)
LC1-01 6,6 2,5 Trung binh 80,3 Tim 3
LC5-02 7,1 2,6 Trung binh 80,0 Tim 3
LC5-03 6,7 2,7 Trung binh 79,4 Tim nhat 1
LC6-08 6,6 3,5 Thon dai 79,8 Tim nhat 1
LC6-09 6,4 29 Trung binh 78,5 Nau nhat 2
LC7-12 6,8 2,7 Trung binh 80,4 Tim 3
LC7-13 6,7 2,8 Trung binh 73,4 Tim 3
LC8-14 6,7 3,0 Trung binh 80,0 Tim 2
LC1-17 7.4 3,9 Thon dai 76,0 Tim nhat 1
LC2-18 6,1 2,8 Trung binh 80,5 Tim 1
LC2-19 6,5 3,0 Trung binh 80,0 Tim 1
LC2-20 7,0 3,9 Thon dai 76,0 Tim nhat 1
LC2-21 6,7 3,5 Thon dai 80,9 Tim 1
LC3-22 6,7 3,5 Thon dai 77,8 Tim 1
LC3-24 6,7 3,5 Thon dai 75,8 Tim 1
LC9-25 6,4 3,6 Thon dai 80,7 Tim 1
LC9-26 6,8 4,0 Thon dai 75,1 Nau nhat 1
LC4-28 6,7 3,6 Thon dai 74,9 Tim nhat 1
LC10-30 6,7 3,5 Thon dai 73,8 Tim 1
LC4-32 6,4 2,8 Trung binh 79,5 Nau nhat 1
PH6 (d/c) 6,0 2,6 Trung binh 80,0 Tim 1

Ghi chii: Mui thom néi nhii: diém 1: Khéng thom; diém 2: Thom nhe; diém 3: Thom.

Bang 7. Ham lugng anlylose va anthocyanin
ctia cac dong, giong laa cAm trong vy Mua 2022 tai Gia Lam, Ha Noi

Dong/giéng D(@O/Oé)m Ham Iugoo/’onggmylose Hém(lggﬂ%oAgg\:g)yanin
LC1-01 10,45 3,96 653,1
LC7-12 10,74 3,72 528,9
LC8-14 10,87 4,77 632,5
LC2-18 11,02 4,22 252,3
LC2-19 10,80 4,16 4551
LC2-21 11,00 4,53 438,3
LC9-25 11,08 4,42 284,7
DH6 (B/C) 10,97 4,28 305,4

Ghi chi: Phan tich tai Phong Phan tich kiém dinh chat Iugng sdn pham cdy luong thuc
va cdy thuc pham (ISO/IEC 17025:2017).

Dua trén két qua danh gia cac dic diém LC1-01; LC7-12; LC8-14; LC2-18; LC2-19;
néng sinh hoc, kha n#ng chéng chiu va chat LC2-21; LC9-12. Cac dong c6 thoi gian sinh
luong gao da chon dudc 07 (bay) dong lda cdm: truéng 115-124 ngay (vu mua 2022), ning suit
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thuc thu tir 6,11-7,48 tan/ha, chiéu dai hat gao
6,0-7,4mm, ty 1é gao xay 73,4-80,9% déng thoi
cac dong ham lugng anthocyanin 252,3 mg/100g
dén 653,1 mg/100g gao, vé cAm mau tim. Cac
dong trién vong dugc chon 1a cac dong c6 nang
suat déu cao hon so véi giong doi chiing DH6,
day la cac dong dy trién vong dé dua vao tiép
tuc danh gid nho nang suit thuyc thu vugt troi,
kha ning chéng chiu té6t va c¢6 ham lugng
anthocyanin § mtc tit trung binh dén cao.

3.4. K&t qua xac dinh gen lién quan dén ham
lugng anthocyanin cta cac dong lua cAm

St dung chi thi RM7405 dac hiéu cho gen
Kalal, kich thuéc du doan la 109bp. Sau khi
chay dién di kich thuéc san pham PCR tao ra
khoang 109bp cac dai rd rang va sang, tuong
dong véi kich thic du kién. Cac bang déu xuit
hién rd rang trén bang dién di & tat ca cac giéng
mau giong PH6 (d6i chtng) va 7 dong lda cdm
trién vong (Hinh 1).

Po6i véi gen Kala4, st dung moi RM7210 tao
ra doan kich thuéc du kién 158bp. Trong hinh 3,
dién di san phdm PCR cho thdy: miu giong d6i

Nguyén Thi Hwong, Nguyé&n Thanh Tuén, TrAn Van Quang

ching c6 3 dai quan sat trong d6 c6 1 dai kich
thuée tuong ting 158bp; Cac mau LC1-01, LC7-
12; LC8-14; LC2-18; LC2-19; LC2-21; LC9-25
cho mdt dai sang rd rang véi kich thuée tuong ting
158bp. Nhu vay, tat ca 7 dong lda cAm trién vong
va gidng doi chiing DH6 déu mang gen Kala4.

St dung chi thi RM3400 dac hiéu cho gen
Kala3, doan mo6i RM3400 tao ra mdt doan kich
thuédc 14 184bp. K&t qua thu dudgc cho thay giéng
d6i ching PH6 va 7 dong lia cdm trién vong
déu c6 duy nhat moét dai quan sat kich thuée
tuong ting 184bp (Hinh 2). Nhu vay cho thay tat
ca 7 dong lda cAm trién vong va giéng ddi ching
DH6 déu mang gen Kala3.

St dung chi thi Qpc7 xac dinh su cé mét cta
gen Rec tai kich thudc band 431bp. Khi chay dién
di san phdm PCR xuét hién mot dai band séng, 1o
rang kich thuéc ndm trong khoang xung quang ti
430bp dén 500bp trén miu gidng d6i ching DPH6
va 7 dong lda cAm trién vong (Hinh 4).

Tu két qua danh gid mot s6 dic diém nong
sinh hoc, két qua phan tich mot s6 chi tiéu chat
Iugng cho thay: 20 dong danh gi4 trong thi nghiém
vo hat déu c6 mau tim, tim nhat va nau nhat.

Hinh 1. Anh dién di san phf{m PCR phat hién gen Kalal
bang chi thi RM7405 trén cac dong laa cAm nghién citu

DHG Lc1o1 LC712

1LCR 14

1L.C218 LC219 LC2-21 LC925 M

Hinh 2. Anh dién di san pham PCR phat hién gen Kala3
biang chi thi RM3400 trén cac dong laa cam nghién citu
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M DH6 LC101 LC712 LC814 1C2148 16219 1LC2-21 1092

500bp »

200hp — 3
100hp "

Hinh 3. Anh dién di san pham PCR phat hién gen Kala4
bang chi thi RM7210 trén cac dong laa cam nghién cttu

LCL-on

1000bp ——p- IS
=

00hp —— i

1.C7-12

1C8-1:4 LC218 1L.C219 L2

Hinh 4. Anh dién di san pham PCR phat hién gen Re
bang chi thi qPC7 trén cac dong laa cam nghién cttu

Céac loai sic t6 ctia vo hat nay 1a két qua su
tong hop anthocyanin, trong khi vé dé 1a do
proanthocyanindin (Gunaratne & cs., 2013;
Samyyor & cs., 2017). Bing cach do
anthocyanin bang phuong phap phan tich pH vi
sai ctia 7 dong trién vong dudc lua chon trong 20
dong danh gia, ham lugng anthocyanin cao nhat
1a dong LC1-01 dat 653,1 mg/100g chat kho.
Anthocyanin chiu trach nhiém cho séc t§ tim,
chiém phan 16n flavonoid cé trong gao tim.

K&t qua nghién ctiu cho thdy, 7 dong lda cAm
trién vong c6 vé cam mau tim déu mang da 3 gen
Kalal, Kala3 va Kala4 phut hop véi két qua cong
b6 trong nghién ciiu cia Maeda & cs. (2014).

4. KET LUAN

Hai muoi dong lda cAm méi trong vu mua
2022 tai Ha No6i c6 thoi gian sinh trudng
115-124 ngay; ning suit thuc thu 3,56-7,84
tan/ha; chiéu cao cay 98,2-142,5cm; nhiém nhe
sdu bénh; cting cay; chiéu dai hat gao
6,1-7,4mm; ty 1& gao xay 73,4-80,9%.

Tu két qua danh gia dic diém sinh trudng
phéat trién, nang sudt va mot s chi tiéu chat lugng
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cta 20 dong lda cAm nghién ctu da chon duge 07
dong lda nép cdm trién vong LC1-01; LC7-12;
LC8-14; LC2-18; LC2-19; LC2-21 va LC9-25 cb
thoi gian sinh trudng 115-124 ngay (vu mua 2022),
nang sudt thuc thu ti 6,11-7,48 tan/ha, chiéu dai
hat gao 6,0-7,4mm, ty 1é gao xay 73,4-80,9%, ham
lugng anthocyanin 252,3 mg/100g dén 653,1
mg/100g gao, vo cAm mau tim va déu mang ca 4
gen (Kalal, Kala3, Kala4 va Rc).
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