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Danh gi sw khac biét kiéu hinh va thong so di truyén
trén cac giong/dong lia mau de cai thién chat lwgng hat gao chirc niing
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Tom tit:

Liia mau dwgc xem la loai gao dic sin, cé6 chira hoat tinh chéng oxy h6a manh va cé lgi cho sirc khoe con nguoi.
Nghién ciru nay dwogc thye hién nhim danh gia cac tinh trang nong hoc, chit lrgng va chit chdng oxy hoa trén 45
gidng/dong lia mau va chi sé khoang cach kiéu gen - kiéu hinh da tinh trang (MGIDI) dé tuyén chon ra giéng/dong
Ita mau tiém niing nhét. Két qua cho thiy, cac tinh trang c6 sy khac biét 16n vé kiéu hinh va di truyén. Ham lwong
anthocyanin dao dong 5,3-315,3 mg/g. Hé s6 di truyén theo nghia rong (H?,) dao djng tir 44 dén 87% cho cac tinh
trang. Phan tich thanh phin chinh 1 (PCA1) déng gép 22,5% vao tong bién thé trong khi PCA2 déng gép 14,3%.
Bay gidng/dong lia mau wu ti dwoc chon dya trén chi s6 MGIDI gom: Nép dé, Phudre ly, Séc niu 2, Lirt tim 2, Blau
sang, Lt tim 1 va NT Pak Ha. Cac gidng/dong lia mau dwgc chon nay sé 13 ngudn vit liéu quy cho viéc lai tao lia
chirc ning trong twong lai, nhim muc dich phat trién cac giéng ¢6 gia tri dinh duwdng cao, gop phs‘?ln nang cao sirc
khée cho nguwoi tiéu dung.
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Abstract:

Coloured rice is considered a specialty rice variety, has significant antioxidant properties, and beneficial effects for
human health. This study was conducted to evaluate the agronomic traits, quality, and antioxidant capacity on 45
coloured rice varieties/lines and the multi-trait genotype-ideotype distance index (MGIDI) to select the most potential
coloured rice varieties/lines. The results showed substantial genetic and phenotypic variation. The anthocyanin
content varied widely, spanning from 5.3 to 315.3 mg/g. The broad-sense heritability (H? ) coefficient ranged from
44 to 87% for the traits. The first principal component analysis (PCA1) contributed 22.5% of the total variance,
while the second principal component (PCA2) contributed 14.3%. Based on the MGIDI, seven elite coloured rice
varieties/lines including Nep do, Phuoc Ly, Soc nau 2, Lut tim 2, Blau Sang, Lut tim 1, and NT Dak Ha were chosen.
Therefore, these selected coloured rice lines/varieties will be a valuable resource for future functional rice breeding
programmes aimed at developing nutrient-rich varieties that contribute to improved consumer health.
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1. Ddt van de

Cay lha (Oryza sativa L.) 1a mt trong nam loai ngt cdc chinh
cung cap nang luong va dinh du’ong quan trong cho phan 16n déan
s6 chau A [1]. O Viét Nam, gao trang duoc tiéu thyu chu yeu trong
khau phan an hang ngay, nhung lai ¢6 gi4 tri dinh dudng va cac
chat chdng oxy hoa thap hon so v6i viée sir dung gao it hodc gao
mau. Hién nay, nguoi dan noéi chung da nhan thire 1 hon vé loi
ich strc khoe va gia tri dinh dudng cua gao It hodc gao mau mang
lai. Do d6, nhu cau vé gao mau va cac san phém cua nd phuc vu
cho cdc nganh cong nghiép thyc phim, y té va my pham d3 tang
1én, tao co hoi xudt khau cho céc nudc trong lta 16n & chau A [2].

Anthocyanin d dugc tim thay ¢ nhiéu bo phan khac nhau trén
cay lua, gop phan tao ra mau sic hip din, dic biét 1a mau sic cua
hat gao [3]. Mau sic hat c6 mau tir ndu, do, tim va den do thanh
phin va ndng do sic to khac nhau [4]. Sic t0 tang lén clng voi
su phét trién cua hat va nhing thay doi dugc quan sat thiy & céc
giai doan phat trién khac nhau [5]. Cac sic t khac nhau 14 két qua
cia sy két hop mot s hop chat trong 16p vo ngoai hat (pericarp)
hodc 16p vo cam (aleurone). Sic to anthocyanin gitip giam mirc
cholesterol trén ngudi, c6 loi cho viéc phong ngira bénh tiéu duong
va ung thu do hoat dong trc ché men aldose reductase [6]. Su tich
lity anthocyanin trong hat lta rt khac nhau giita céc giéng/dong
loa hay noi canh tac [7]. Hfiu hét cac giéng lua mua truyén théng,
lua ray vung cao va cac glong lua hoang déu ¢6 chira sic to mau,
nhimg giong lia nay chiém ty 1¢ dang ké trong ngan hang gen ltia.
Ng0a1 ra, céc giong lua voi hat gao mau do, tim, den, nau va vang,
van duoc trong 6 mot s6 khu vue tai Viét Nam vi gia tri dinh dlr(mg
va duoc tinh ciia ching, hodc c6 thé 1 do tap quan van hoa truyén
thong canh tic lua 6 mdi ving mién. Mot s6 nghién ctru cho thiy,
ham luong cac hop chét chdng oxy hoa, vitamin va khodng chat
cao gip 3 dén 4 lan so v6i cac giéng lta hién dai [8]. Cac gidng
lha truyén thdng thudng so hiru cac ving gen quy vé gi tri dinh
dudng va khoang chét co loi, do d6, viéc dua chuong trinh cai tién
céc gidng lua didc san nhdm huéng dén nén ndng nghiép xanh, an
toan va bén vitng 1a nhu cau cép thiét.

Cac phuong phap thim do da bién nhu phan tich thanh phin
chinh (PCA), phan tich phan biét tuyén tinh (LDA) da duogc sir
dung rong rai dé giam khoang cach va xap xi truc quan hai chiéu,
lién quan dén cac nghiém thL'rc va tinh trang s lugng trén thuc
vat [9]. Méc du nhiing cach tiép can nay dé dang cung cip cai
nhin tong quan vé moi quan h¢ gilta cac tinh trang phuc tap,
nhung viéc xép hang cac phuong phap nghiém thuc xt ly dua
trén gid tri tinh trang phirc tap van 1a mot thach thirc khong nho
trong chon gidng cdy trong. Dé khic phuc nhugc diém nay, chi sb
khoang cach MGIDI di dugc dé xuat va thiét ké dé chon loc kiéu
gen trong chon gidng cdy trong, dua trén thong tin ctia nhiéu tinh
trang s luong va di dugc sir dung thanh cong dé chon kiéu gen
tot [10]. Phan tich mdi quan hé giira cac tinh trang s6 luong 1 rét
quan trong dé danh gia tinh kha thi ciia viéc chon loc chung hai
hodc nhiéu tinh trang, anh hudng cua viéc chon lgc céc tinh trang
thtr cip dén muc ting di truyén cho tinh trang chinh.
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Mot bo gidng/dong lua da dang vé& mau duoc lwu trit tir ngén
hang gen, Truong Pai hoc Can Tho dugc d4nh gia. Muc tiéu chinh
la st dung chi s6 MGIDI dé khai thac thong tin ciia nhiéu tinh
trang nong hoc, sinh hod va chét luong nham xéc dinh lya chon
cac giéng/dong lua mau tiém nang phuc vu cho chuong trinh chon
tao giong lua chirc nang.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Vit liéu cho nghién ctru nim trong chuong trinh chon giéng/
dong lia mau chtc nang cua Truong Nong nghiép, Truong Dai
hoc Can Tho. Bo gom 43 giéng/dong lta va 2 ddi chimg (IR64 -
gao khong mau va loa tim Long An - gao mau) tir ngan hang gen,
Truong Dai hoc Can Tho, duge danh gia trong vy dong xuan 2022-
2023 tai Can Tho (bang 1). Thi nghiém dugc bé tri theo kiéu khdi
hoan toan ngau nhién véi 3 lan lap lai. Dién tich mdi khdi 1a 10
m?, khoang cach cdy 20x20 cm. Cay ma sau 2 tuan tudi dugc ciy
sang rudng va cong thuc phan bon duge st dung cho vu dong xuan
1a 100 kg/ha N - 40 kg/ha K O - 30 kg/ha K O. Ky thuat canh tic
va quan 1y sau bénh hai chlnh cho thi nghlem danh gia ngoai dong
duoc thuc hién theo quy trinh canh tac cac gidng lua [11].

Bang 1. Danh sach 45 gidng/dong lta mau va déi chirng dwoc
danh gia trong vu déng xuan 2022-2023.

STT  Gibng/dong Nhém STT  Gibng/dong Nhom
1 Bléu sang LR 24 Lit tim 3 S
2 Nép cdm LR 25 Lit tim 4 (o
3 Péo du day LR 26 Litt tim 6 Cs
4 Plu sang riu LR 27 Lit tim 10 (o
5 Xién pan LR 28 Lt tim 11 Cs
6 NT Pik Ha LR 29 Litdo VL 1 (o
7 NTTuMoRéng LR 30 Lit do VL2 Cs
8 NT Sa Thy LR 31 Litt do VL 3 S
9 NT Dik Glei LR 3 Lit do VL 4 Cs
10 Nang co do LM 33 Jasmine 85 CS
11 Nang co dot LM 34 KorKhor57 CS
12 Ngv IM 35 NV24 Cs
13 Phudc ly IM 36 TC26 Cs
14 Soc IM 37 Nép tim thom s
15 Soc su 2 IM 38 SH38 Cs
16 Song doi IM 3 SH44 Cs
17 Nho do IM 40 SH47 cs
18 Miic cu 1 IM 4 HNOE cs
19 Ni voi dang 1 Cs ) Nép do cs
20 Lutdo 1 CS 43 Ngoc do huong dita CS
A Litds2 s M (L};';‘C“n‘?éi;’“g A g
b)) Litt tim 1 s 45 IR64 (B/C khong g
mau)
23 Litt tim 2 Cs

D/C: dbi chirng; LR: lta rdy; LM: lta mau; CS: Ita cao san.
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2.2. Pdnh gid kiéu hinh

Dir liéu cac tinh trang: 14 tinh trang néng hoc gdm chiéu dai
thia 14 (CDTL), dudng kinh 16ng (DKL), chiéu dai 14 (CDL), chiéu
rong 14 (CRL), chiéu cao cay (CCC), chidu dai bong (CDB), s6
bong/bui (SBB), tong s6 hat (TSH), sé hat chic (SHC), s hat
1ép (SHL), khdi luong 1000 hat (KL1000), khéi lwong gam/
bui (KLGB), chiéu dai hat gao (CDH), chiéu rong hat (CRH); 2
tinh trang chat luong hat gdm ham luvong amylose va do bén gel
(DBG); 4 tinh trang dinh dudng hat gbm ham luong anthocyanin,
flavonoid, phenolic va ABTS. Quy trinh va tiéu chuan danh gi4
céc tinh trang nong hoc, hinh thai va sau, bénh thuc hién theo tiéu
chuén cua Vién Nghién ctru laa qudc té (IRRI) [12] nhu sau:

- CDTL: Ghi nhan sé do thyc té tinh bang cm va duoc do tir
goc thia la dén dinh thia.

- DKL: Ghi nhan $6 do thuc té b?mg cm va dugc do vi tri ngay
gilta cua long thr 3 tinh tir goc than lia.

- CDL: Ghi nhan s6 do thyc té tinh bang cm ctia 14 ngay dudi la
¢0, ¢ giai doan phat trién thlr 6 cua cdy Ita. Nam khom/khoi duge
xac dinh ngau nhién.

- CRL: Ghi nhan s6 do thuc té tinh bang cm cia phan rong nhat
cua phién 1a ngay bén du6i 14 o, & giai doan phat trién thir 6 cua
cay lta. 5 khom/khdi dugce xéc dinh ngéu nhién.

- CCC: Xé4c dinh tir mat dat dén dinh bong cao nhit, ¢ giai
doan It truong thanh >80%. Nim khom/khéi dugc xac dinh ngéu
nhién.

- CDB: 5 bong/khoi dugc chon ngéu nhién dé xac dinh chiéu
dai bong tinh tir gbc dén dinh bong.

- SBB: 5 khom/khéi duge chon ngau nhién dé xac dinh sb
bong/khom.

- TSH: 5 bong/tong s hat dém duogc trén ndm bong va tinh
trung binh.

- SHC: Hat chac/bong dugc xéc bing cach dung ngon tay an lén
hat va ghi nhan c6 hat hoan chinh. 5 bong/khdi dugc chon ngau nhién.

- SHL: Hat 1ép/bong dugc xac bang cach dung ngon tay an Ién
hat va ghi nhan khong c6 hat. 5 bong/khoi dugc chon ngau nhién.

- KL1000: Sau khj hat dugc thu hoach va phoi kho yc’yi d6 4m
(MC) khodng 14%, dém 1.000 hat va dung can di¢n tr dé xac dinh
khoi lugng.

- KLGB: Sau khi hat dqu thu hoach va phoi ‘k}}("), can khf)i
luong hat cia mot bui lta, do am d9. Sau d6 quy vé am do chuan
14%.

- CDH: Ghi nhén do thyc té cta chidu rong hat tinh bé“mg mm
le} khoang cach giita 2 dinh ciia hat. 10 hat dugc xac dinh trén mdi
lan 13p lai.

- CRH: Ghi nhan do thyc té cua chidu rong hat tinh béng mm la
khodng cach gilta va ving tai diém rong nhat cta hat. 10 hat dugc
xdc dinh trén moi lan lap lai.
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- Phan tich ham luong amylose: Pugc xac dinh dua trén
phuong phdp sinh hoa [13]. Amylose duogc phén tich trén may
quang phé theo phuong phép ciia G. Graham (2002) [14]. Thang
diém danh gia ham lugng amylose thyc hién theo IRRI [12].

- Panh gia DBG: Thyc hién theo phuong phap cua G.B.
Cagampang va cs (1973) [15], cac mau gao dugc tach vo triu, sau
do nghlen min va do dm d¢ hat gao. Poc va ghi nhén két qua bing
cach dé ong nghiém nim ngang trén bé mit phang ctia glay ké o ly,
sau 60 phit thi do chidu dai thé gel, don vi mm. Panh gia két qua
0 bén thé gel theo thang diém ctia IRRI [14].

- Phan tich ham lwgng anthocyanin: Thyc hién theo A.
Ghasemzadeh va cs (2018) [16] va c6 hiéu chinh. Mau bot cua
45 gidng/dong duoc chiét xudt bfmg cach can 50 mg véi 5 ml
methanol chtra 1% HCI (99 1), dé qua dém & nhiét d6 1a 4°C. Hon
hop duoc ly tim va phan ndi trén mat dugc thu thap dé phan tich
ham luong anthocyanin.

- Phan tich ham lugng flavonoid: Thyc hi¢n theo H.I. Jun va cs
(2012) [17]. Méu bot cua giéng gao lit dugce chiét xudt bang cach
cén 90 mg véi 1,8 ml ethanol 85%. Hon hop duoc ly tim 1.000
vong/phut trong 15 phut, phan ndi trén mit dugc thu thap va trix
& -20°C dé phan tich ham lugng polyphenol, flavonoid tong s6 va
cac kha nang khang oxy hoa.

- Phan tich ham lugng phenolic: Thyc hién theo H.I. Jun va cs
(2012) [17]. Mu bot cua gidng gao It duogc chiét xudt bang cach
can 90 mg véi 1,8 ml ethanol 85%. Hon hop duge ly tim 1.000
vong/phut trong 15 phit, phan ndi trén mat duoc thu thap va trir ¢
-20°C dé lam phan tich ham luong polyphenol, flavonoid tong s6
va cac kha nang khang oxy hoa. Dinh lugng ham lugng polyphenol
tong s (TPC) bing thudc thir Folin-Ciocalteu, theo quy trinh dwogc
mo ta boi A.C. Mella va cs (2014) [18] ¢6 hiéu chinh.

- Phan tich ham lugng ABTS: Thyc hién theo H.I. Jun va cs
(2012) [17]. Mu bot cua gidng gao It duge chiét xudt bang cich
can 90 mg véi 1,8 ml ethanol 85%. Hon hop duge ly tim 1.000
vong/phut trong 15 phut, phan ndi trén mit dugc thu thap va trix
& -20°C dé lam phan tich ham luong polyphenol, flavonoid tong
sO va kha niang khang oxy hoa. Kha ning bit goc tw do ABTS*
dugc xac dinh theo phuong phép ctia R. Re va cs (1999) [19], N
Nenadis va cs (2004) [20] ¢6 hiéu chinh.

2.3. Phéin tich dit li¢u

Tom tit cac thong sé thong ké co ban, phan tich ANOVA mot
chiéu va hé s6 di truyén theo nghia rong (H?,) cho 20 tinh trang
danh gia dugc tinh dya trén goi phan tich [21]. Biéu b hop cho 20
tinh trang dugc xdy dyng dya trén g6i phan tich [22]. Trong d6, mo
hinh phan tich phuong sai (ANOVA) thi nghiém m¢t nhan to xay
dyng theo khoi ngau nhién du theo cong thirc sau:

Yi' = IJ+ B] + (.l)i]'
trong do: YJ 1a quan sat thir j & lan xir Iy thit i; j 1a s6 lan quan
sat; 1 1a s6 giong/dong; p 14 gia tri anh huong chung cho toan thi

nghiém; B, 1a anh huong cua nghiém thi i; o, 14 10i ngdu nhién
xuat hién trong quan sat thtr j & lan xtr 1y thi i.
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Hé s di truyén theo nghia rong (H?,) cho mbi tinh trang dugc
tinh theo cong thiic sau:
82 52
HZ, = 5 va sy = &+ —
trong d6: 0 ? 1a phuong sai do kiéu gen, d,’ 1a phuong sai do kiéu
hinh, 67 1a phuong sai do mdi truong va r la 50 lan Iap lai.

Bang d6 nhiét thé hién phan nhom di truyén 20 tinh trang cia
cac gidng/dong st dung phuong phap Ward dé phan nhom céc
gidng/dong va tinh trang danh gi thong qua goi phan tich [23].
Phén nhom dugc thyc hién theo thir bac nhat dinh, cho phép xac
dinh cac cu trac phan nhém manh hay yéu, gitp giam thleu tong
phuong sai trong nhom. Dong thoi, phén nhom di truyen gitip
nhan biét sy da dang di truyén cao hay thap trong s6 cic gidng/
dong lua danh gia.

Phan tich PCA dugc thyc hién dua trén chiic ning cua hai
phuong thire tinh toan b sung chinh nhu: preomp() va princomp()
nhim giam tinh hai chiéu cua dit liéu d& phuong sai it bi anh
hudng [24]. Muc dich chinh cta phan tich PCA 1a giam kich
thude cua ngudn dit liéu 16n, ting kha nang giai thich nhung df”)ng
thoi giam thiéu mét thong tin. Phan tich PCA duoc st dung dé
trich xut thong tin quan trong tir ngudn dit liéu da bién va hién thi
thong tin nay dudi dang mot tap hop cac bién méi. Cac bién méi
ndy twong tng véi su két hop tuyén tinh so véi céc bién ban dau.

Chi sb chon loc khodng céach gitta MGIDI dya trén dir liéu
cua 20 tinh trang ddnh gid va thong qua hai budc tinh todn: phan
tich nhan t6 [25, 26] va chi s0 khoang cich MGIDI [10]. Chi s6
MGIDI ding dé phan tich cac thi nghiém thyc vét véi thong tin
vé nhiu tinh trang, xac dinh cc phuong phap xir 1y mang lai
hi¢u qué thuén lgi cho hau hét cac tinh trang dang dugc nghién
ctru, da duoc sir dung thanh cong dé chon loc cac gidng/dong uu
viét. Cuong do chon loc céc giong/dong lia mau duoc danh gia &
mirc ¥ nghia 10%. Xép hang céc gidng/dong lia mau duoc thuc
hién nhu mgt chirc néng cua céc gia tri chi s6 chon loc dugc ude
do4n. Phép tinh cac hé sb bién thién kleu gen (CVg) va gid tri 56
du (CVr) ciing dugc tinh todn, cung cap trong két qua khi phan
tich chi so MGIDL.

Tét c4 cc gbi phan tich di liéu néu trén dugce xir Iy va phan
tich trén nén tang ngdn ngit R [27].

3. Két qua va ban luan
3.1. Khdc biét kiéu hinh ciia 20 tinh trang trong b liia mau

Két qua danh gia cho thy, sy khac biét di truyén y nghia
(p<0,1%) cia cac tinh trang giita cac gibng/dong lua mau dugc
danh gia (hinh 1, bang 2). Phan 16n c4c tinh trang cho thiy tan
sudt phan phdi binh thuong, nhung mét vai tinh trang cho thay
tAn suAt phén phéi bi sai 1¢éch so voi trung binh chung nhu: CRL,
amylose, DBG va ham lugng anthocyanin cho thdy ¢6 d6 sai léch
16n (hinh 1). Céc tinh trang dao dong va trung binh dugc ghi nhan
cho 20 tinh trang nhu sau: CDTL (0,5-3; 1,76 cm), DKL (0,2
-1; 0,54 cm), CDL (21,5-81; 57,1 cm), CRL (0,6-2,3; 1,59 cm),
CCC (71,5-166; 115,76 cm), CDB (16,6-35,7; 25,85 cm), SBB
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(3-24; 9,93 bong), TSS (93-333; 178,1 hat), SHC (72-329; 151,51
hat), SHL (2-108; 26,57 hat), KL1000 (15-36,5; 24,74 g), KLGB
(2,49-67,1; 23,89 g), CDH (5,19-8,61; 6,78 cm), CRH (1,65-3,01;
2,4 cm), ham lwong amylose (3,23-29,8; 13,09%), DBG (22-100;
70,32 mm), anthocyanin (5,3-315,3; 39,29 mg/g), flavonoid (242-
1252; 623,02 mg GAE/ml), phenolic (3,4-194,3; 77,67 mg GAE/
ml) va ABTS (17,3-97,7; 51,31%). C6 3/20 tinh trang khong co
khac biét gitra lta mua, riy va cao san, gdbm DKL, KL1000 va
CDB. C6 7/20 tinh trang cho thay su khac biét y nghia gitra 2/3
nhém (lia mua, rdy va cao san). Diéu nay chimg t6 yéu to moi
truong c6 tac dong dén cac giong/dong lua mau.

Hé s bién thién (CVr va CVg) dao dong trong khoang 1,04-
44,63 va 11,4-157,35% theo thir ty (bang 2). Dbi voi CVr cao
nhit 1a SHL, diu nay cho biét do chinh xéc thi nghiém tot. Nguge
lai, d6i voi CVr, thap nhat quan sat trén CDH, diéu nay cho thdy
do chinh xéc thi nghiém bi gidm di. D6i voi CVg, tim thay cao
nhét trén anthocyanin, cho biét khac biét di truyén 16n. Nguoc lai,
CVg thip nhat trén CDH, cho thdy it c6 sy khac biét di truyén.
Hé s6 di truyén theo nghia rong (H? ) ctia 20 tinh trang dugc
Bang 2. Hé sé di truyén (H? ), cac thanh phan phwong sai wéc
tinh va cac thong sé di truyén cho 20 tinh trang néng hoc dwoc
danh gia & 45 giéng/dong lta mau.

Tinh trang H? (%) CVr(%) CVg(%) P-value
CDTL 0,71 14,74 26,61 10,76 LA
DKL 0,46 13,43 26,89 12,88 RS
CDL 0,46 5,83 20,82 36,63 R
CRL 0,82 9,26 20,58 15,88 RS
CCC 0,66 4,02 19,61 69,04 XS
CDB 0,51 4,03 11,67 26,7 LEE
SBB 0,47 24,21 30,2 5,69 R
TSH 0,41 11,65 27,82 18,32 RS
SHC 0,53 13,5 31,6 17,41 ltd
SHL 0,51 44,63 72,81 9,06 R
KL1000 0,61 2,49 18,16 163,3 R
KLGB 0,65 14,02 41,16 27,37 RS
CDH 0,52 1,04 11,4 362 R
CRH 0,56 2,53 12,42 70,59 LEA
Amylose 0,87 2,6 59,47 1578 R
DBG 0,76 3,49 36,42 325 RS
Anthocyanin 0,7 2,35 157,35 13412 WL
Flavonoid 0,47 2,89 39,70 571,2 S
Phenolic 0,84 2,53 67,87 2081 oot
ABTS 0,44 1,11 42,1 4266 il
Ghi chu: *: ¢ y nghia thdng ké & mirc 5%; **: ¢ y nghia & muc 1%; ***: ¢ y

nghia théng ké & murc 0,1%. ns: khong y nghia. H2, : hé sé di truyén theo nghfa
rong. CVg: hé sé bién thién kidu gen; CVr: hé sb bién thién gia tri du.
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Hinh 1. Biéu dd hép cua 20 tinh trang danh gia trong bo 45 gidéng/dong Ita mau va ddi chirng. (A) Chiéu dai thia 14, dwdng kinh 16ng, chidu
dai 14 va chidu réng 1a; (B) Chiéu cao cay, chidu dai bong, sb bong/bui va tdng s hat; (C) Sb hat chic, sé hat 1&p, khéi lwong 1000 hat va khéi
lwgng gam/bui; (D) Chiéu dai hat gao, chiéu rong hat gao, ham lugng amylose va dd bén gel; (E) Anthocyanin, flavonoid, phenolic va ABTS.

ude lugng dao dong 0,44-0,87 trong vu (bang 2). CRL, amylose
va phel}olic co H2bs>0,8 cho the‘iy, vé loi ich chon loc ¢6 thé dat
dugc doi voi nhiing tinh trang nay. CDTL, CCC, CDB, SBB, SHC,
SHL, KL1000, KLGB, CDH, CRH, anthocyanin c6 szs dao dong
0,§-0,79. DKI:, CDL, flavonoid, ABTS ¢6 H’, thap (<,0,5) cho
thay, viéc tuyén chon tinh trang c¢6 H*_ tir trung binh dén cao s&
phu hop trong du doén. Riéng cac tlnh trang c6 H?, thap (<0,5)
can duoc xem xet danh g1a trong vu tlep theo, déc blet can ting
dién tich lay mau va ting s6 lan lap lai dé nghién ctru céi thién cac
tinh trang t6t hon.

3.2. Phén tich cdc thanh phan dnh huéng chinh (PCA)

Hai thanh phan chinh dau tién (PCA1 va PCA2) chiém 36,8%
trén tong s6 khac biét di truyén (hinh 2), giai thich cho sw phan
bo va su da dang tu nhién cho giong/dong va bien s6. PCAI

&éla?\f‘e NGHE 67(11) 11.2025

dong gop 22,5% tong bién thé trong khi PCA2 dong gop 14,3%.
PCA1l, CRL, DBG, CDH, CDL, CDB, KL1000, CRH, CCC, SHL,
DKL, flavonoid, anthocyanin, phenolic va ABTS cho thiy huéng
tai trong duong trong s6 cac dic diém nong hoc dwoc phan tich,
con KLGB, SHC, TSH, CDTL, SBB va amylose thé hién huong
tai trong am. i véi PCA2, CDTL, TSH, SHC, KLGB, CDH,
CRL, DBG, CDL, CDB, anthocyanin va flavonoid hudng tai trong
duong, ngugc lai, SBB, KL1000, CRH, CCC, DKL, SHL, ABTS,
phenolic va amylose theo hudng tii trong am. Két qua nay cho
théy, da xac dinh dugc mot s6 tinh trang chiu trach nhiém cho sy
bién doi kiéu gen quan sat duoc trong b 45 gidng/dong, tir d6
xéc dinh cac tinh trang c6 tic dong 16n nhat dén kiéu hinh ciia cac
gidng/dong, cung cap thong tin hitu ich cho viéc lya chon gidng/
dong trong cac chuong trinh chon gidng lua huéng dén dinh dudng
va khoang chit.
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Hinh 2. Phan tich thanh phan chinh (PCA) cho 45 giéng/dong

lta mau va déi chieng. Biéu dd chdm diém clia PCA1 va PCA2 voi

khoang tin cay 95% bi che mo:.

3.3. Phin nhém di truyén

Két qua phan nhom di truyén ciia 45 giéng/dong lia mau va
20 tinh trang thanh 4 phan nhém chinh trong vu (hinh 3), thé
hién dugc su da dang di truyén bén trong bd lta mau. Nhom
I gom 2/45 giéng/dong; nhém II gdm 34/45 nam cing phan
nhom véi giéng d6i chimg mau Lua tim Long An, nhom III
g0m 3/45 giéng/dong, va nhom IV g0m 6/45 gidng/dong ndm
cung phan nhém véi giéng ddi chimg khong mau IR64. Két
qua niy c6 thé s& trg gitp cho nha chon giéng nhan biét dwoc
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Hinh 3. Bang dé nhiét thé hién phan nhom di truyén ctia 20 tinh trang trén
bo 45 giéng/dong Ia mau va déi chirng. Mau dé twong trung cho céc gibng/
dong c6 nhiéu hon trong mau twong (rng. Mau xanh 14 cay twong trung cho
cac giéng/dong it phong pha hon.
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Khoa hoc Néng nghiép | Cong nghé sinh hoc trong néng nghiép, thiy sén

LMo LM38 LM23 | \uo

(MGIDI)

o Khong dwgc chon
e Dugc chon

Chi s6 khoang cdch kiéu gen - kiéu hinh da tinh trang

M3
LM32 s Lt M3

122
M7

Hinh 4. Két qua tép 7 gidng/dong lGa mau trién vong dwoc tuyén chon
bang phwong phap chon loc da bién kiéu gen - kiéu hinh da tinh trang véi
cwong do chon loc 10%. Cham tron mau dé va xam cho thay ca thé duoc
chon va khéng dugc chon.

cac gidng/dong laa mau wu th, c6 dic tinh di truyén twong tu va
cling 1a cac thong tin quan trong gitp xay dung chién lugc phat
trién dong Iua mau ti€ém nang giup cai thién chat lugng bita an
hang ngay.

3.4. Chi s6 chon loc kiéu gen - kiéu hinh da tinh trang
trén bj 45 giong/dong liia mau

Viéce st dung chi s6 chon loc tuyén tinh dugc su dung dé
chon tao gidng lua co kiéu gen - kiéu hinh da tinh trang van
con han ché [28]. Do d6, viéc tinh toan chi s6 khodng cach kiéu
gen - kiéu hinh da tinh trang (MGIDI) dugc su dung dé chon
kiéu gen trong cac chuong trinh chon giéng cay tréng dua trén
nhiéu tinh trang [29]. Két qua nghién ctru di tuyén chon dugc
7 dong lta wu ti (Nép do, Phude ly, Soc ndu 2, Lut tim 2, Blau
sang, Lut tim 1 va NT Dak Ha) v6i ham luong anthocyanin
(12-276,8 mg/g) dwoc xép hang tir 1 toi 7, cuong do chon loc &
muc 10% (bang 3, hinh 4). Trong do, chi s6 MGIDI dao dong
tir 5,48 dén cao nhét 7,19 cing voi muc xép hang tir 1 dén 7.

Bang 3. Chi sb khoang cach kiéu gen - kiéu hinh da tinh trang cta
cac giéng/dong lGa mau dwec chon, véi cuwng do chon loc 10%.

STT  Gibng/dong MGIDI  Anthocyanin (mg/g)  Xép hang
LM38 Népdo 548 147 1
LM9  Phudc ly 6,66 1 2
LM11  Séc ndu 2 6,66 123 3
LM19  Lit tim 2 676 749 4
LMl  Bléu sang 716 2768 5
LMI8  Littim 1 718 618 6
LM42 NT Dik Ha 7,19 149,1 7

Lua tim Long An (D/C mau) - 23,6 -

IR64 (B/C khong mau) - 54 :
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4. Két luan

Nghién ciru nay cung cap cac giong/dong liia mau dua trén cac
tinh trang nong hoc, sinh hoa va chat lugng bang cach sir dung chi
s chon loc MGIDI trong b da dang lta mau. Céc giong/dong lua
mau c6 gia tri dinh dudng cao hon so vé6i cac giéng lua khong co
sdc t0, vi ching chira ham lugng vi chét dinh dudng va cic hop
chat chong oxy hoa cao. Két qua cho thdy, gao mau cé chira cic
khoang chat chong oxy héa cao. Bay giéng/dong lia mau co gia tri
dinh dudng va chat chéng oxy hoa cao dugce xéc dinh trong nghién
ciru nay ¢6 thé dugc sir dung dé phat trién cac gidng lga ning sudt
cao va chuc nang.
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