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TOM TAT

Gao cAdm dang duoc st dung nhw mot loai thwe phdm chirc ndng gitup céi thién strc khoé con ngudi.
Chon tao gidng Ita cdm cé thdi gian sinh trwdng ngén, ndng suét cao, chat lwong tét, ham lwgng anthocyanin
cao va nhiém nhe sau bénh |a hét strc can thiét. Thi nghiém dwoc tién hanh dé danh gia dic diém noéng sinh
hoc, nang suét va chat lwong ciia mot sé dong lGa cAm mai tai Vien Nghién ctru va Phat trién cay trong, Hoc
vién Néng nghiép Viét Nam. Png dung chi thi phan t&r SSR dé& xac dinh gen kiém soat ham lwong anthocyanin
trong mau gao lta cdm. Két qua danh gia 25 dong da lwa chon dugc 7 dong Iia cdm coé trién vong 14 C1, C12,
C14, C18, C19, C21 va C25. Cac dong trién vong c6 thdi gian sinh trwdng 109-117 ngay trong vu mua, ndng
suét thwe thu tir 6,15-8,05 tAn/ha, ty 1& gao xay 74-80%, chidu dai hat gao ti 6,4-6,7mm, vé cam mau den.
Trong 7 dong trién vong da chon dwoc dong lta nép cdm wu td C1 c6 ham lwong amylose dat 3,88%, ham
lwgng anthocyanin dat 619 mg/100g chét kho va mang ca 3 gen Kala1, Kala3, Kala4. Nhuw vay, chon tao gidng
lGa cdm c6 ham lwgng anthocyanin cao can st dung chi thi phan tir SSR dé kiém tra sy c6 mat cla 3 gen
Kala1, Kala3 va Kala4.

T khéa: Lua cdm, lta nép cdm, ham lwong anthocyanin, gen Kala1, Kala3 va Kala4.

Evaluation of the Agronomic Traits, Quality and the Presence
of Genes Linked to Anthocyanin of Newly Developed Black Rice Lines

ABSTRACT

In Vietnam, black rice varieties are being used as functional food for the improvement of human health.
Breeding and selection of black rice varieties with early maturity, high yield, good quality, high anthocyanin
content and low susceptibility to pests are of necessity. The present experiments were conducted to evaluate
agronomical characteristics, yield and quality of some newly developed black rice lines at Crop Research and
Development Institute, Vietnam National University of Agriculture. The SSR molecular markers were used to
identifyied genes controlling anthocyanin content in black rice lines. Out of 25 inbred lines, there are seven
promising lines havwere been selected, viz.as C1, C12, C14, C18, C19, C21 and C25 with a desirable desired
growth duration of 109-117 days, yield of 6.15-8.05 tons ha-1 in the summer season, head rice ratio in the
range of 74-80%, and grain length of 6.4-6.7mm. Out of 7 promising lines, only one elite line C1 was been
selected. The new black rice line C1 that carries markers of Kala1, Kala3, and Kala4 genes has an amylose
content of 3.88% and, anthocyanin content of 619mg/100g on dry matter basis. This suggested that SSR
markers of Kala1, Kala3 and Kala4 genes could be used for making decision for selection of black rice
genotypes with high anthocyanin content.

Keywords: Black rice, black glutinous rice, anthocyanin content, Kala1, Kala3 and Kala4 genes.
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Banh gia dac diém nong hoc, chét lvgng va xac dinh sw co mat cla gen lién két véi tong hop anthocyanin clia mot

sb dong lta cdm méi

1. DAT VAN DE

Gao cAm dang dudc st dung nhu mét loai
thuc phdm chtic ning, giip cai thién stc khoé
con ngudi. Gao cAm chiia cac chdt dinh dudng
trung ludng, vi luong, khoang chat
carbohydrate, lipid va protein cao hon so véi gao
trang (Pratiwi & Purwestri, 2017). Goufo &
Trindade (2014) cho ring gao cAm chtia nhiéu
axit amin, dic biét vo cam c6 chta lugng 16n
anthocyanin c6 kha ning chéng oxi hoa, han ché
viém nhidm va su phat trién caa t& bao ung thu.
Com nép cdm két hop véi mét s6 thic &n nhu
rau xanh, hoa qua, thit nac c¢6 thé ting su hap
thu sit cho co thé (Maeda & cs., 2014).

Nghién ctiu cia Maeda & cs. (2014) cho
ring mau sic vo cam gao (dd, nau, tim, den) la
do 3 cip gen nidm trén nhidm sic thé (NST) s6 1
(Kalal), NST3 (Kala3) va NST4 (Kala4) quy
dinh. Cac gen nay c6 tuong tac v6i nhau va
quyét dinh mau sic cta hat gao.

O Viét Nam, lda cAm gieo ciy tap trung &
cac tinh mién nui phia Bic, Bic Trung bo va
dong bing séng Ctiu Long. Mt s6 gidng lda cAm
trong & cac tinh phia Bic nhu: giéhg dia phuong
(Né&p cdm hoa, Nép cAm nuong, Nép thom, Khiu
nua nuong, Thao dudc Vinh Hoa 1), gidng cai
tién (DT128, DT190, DHS6)..., c6 thoi gian sinh
truéng 135-145 ngay (vu xuén), 110-120 ngay
(vu mua), nang sudt 40-45 ta/ha, nhiém bénh
dao 6n trong vu xuin, bac 14 trong vu mua
(Doan Thanh Quynh & cs., 2014; Ngé Thi Hong
Tuoi & cs., 2014). Hon niia, cac giéng lia cAm
dia phuong chu yéu la giéng phan tGng quang
chu ky, ning suat thap, nhiém ning sau bénh,
dic biét 1a bénh dao 6n, bac 14 (Cuc Trong trot,
2019). Chinh vi vay, viéc chon tao gidng lia cAm
c6 thoi gian sinh trudng ngéin, niang suit cao,
chat lugng t6t, ham lugng anthocyanin cao va
nhiém nhe sau bénh 1a hét stic can thiét.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Thi nghiém st dung 25 dong lda cAm méi
do Vién Nghién ctiu va Phat trién cay trdng,
Hoc vién No6ng nghiép Viét Nam chon tao,
trong d6: cac dong C1, C17, C18, C19, C20,
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C21, C22, C23, C24, C28 dudc chon loc tit quan
thé phan ly thong qua dot bién phéng xa (liéu
luong 20 Krad) giong lia dia phuong Nép Cam
pe & thé hé M,; cac dong C2, C3, C5, C8, C9,
C12, C13, C14, C27 dudc chon loc tit quan thé
phan ly t6 hop lai hitu tinh PH11/DH6 & thé hé
Fg; cac dong C25, €26, C31 chon loc tit quan
thé phan ly t8 hop lai hitu tinh E23S/DH6 & thé
hé Fy; dong C30 chon loc tit quan thé phan ly t8
hop lai hitu tinh D62-2/DH6 & thé hé Fy; dong
C29 va C32 dudge chon loc tit quan thé phan ly
thong qua dot bién phéng xa (liéu lugng 20
Krad) giong lda dia phuong Khau Chim Chudi
GLT & thé hé M,. Giéng nép cAm DH6 do Vién
Nghién ctiu va Phat trién Cay tréng chon tao
va cong nhan san xuit thi nam 2014 (Poan
Thanh Quynh & cs., 2014) dugc st dung lam
giong doi chiing.

St dung 3 chi thi phan ti SSR 1a RM3400,
RM7210 va RM7405 cho thi nghiém xac dinh
gen lién quan dén sinh téng hgp anthocyanin
Kalal, Kala3 va Kala4 cta cac dong lda ciAm
méi. Tén, trinh tu va kich ¢3 ctia c4c chi thi SSR
dugc cu thé tai bang 1.

2.2. Phuong phap nghién cttu

Thi nghiém dudc thuyc hién trong vu mua
2019 tai khu thi nghiém déng rudong Vién
Nghién ctu va Phat trién Cay trong, Hoc vién
Néng nghiép Viét Nam, Gia Lam, Ha Néi. Cac
dong lda cAm méi dudc bd tri gieo cdy tuln tu
khong nhéc lai (Gomez & Gomez, 1984), mdi
dong cdy v6i dién tich 10m?, mat d6 35 khém/m?,
1 danh/khém, bén phan véi lugng 80kg N: 80kg
P,0;: 80kg K,0O/ha.

Panh gia dic diém nong sinh hoc, mic do
nhiém sau bénh trén déng rudng cliia cac dong
lda cAm méi theo phuong phéap ctia IRRI (2002).
Nang sudt tich lity dugce tinh bing viéc 14y ning
sudt thuc thu chia cho thoi gian sinh trudng.
DPanh gia mu thom trén néi nha theo phuong
phap cua Kibria & cs. (2008). Danh gia chat
lugng gao, com theo cac tiéu chuén sau: Phéan
tich ti 1é gao lat, ti 1é gao nguyén, kich thuéc hat
gao theo TCVN1643:2008; xac dinh ham lugng
amylose theo TCVN5716-2:2008; danh gia chat
lugng com theo TCVN8373:2010.
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Bang 1. Tén va trinh tu ctia cac chi thi st dung trong phan ttng PCR

Tén

Nhiém

Kinh c&

chi thi Trinh tw mdi xudi (5'-3') Trinh tw mdi nguoc (5'-3') sic thé (bp) Gene  Trich dan
RM7405 TTGGCTCGCCCATATATAGG CAGTCAGTCATCACTGGTAGTCG 1 109 Kalal Maeda &
RM3400 GGGTGCACCTTTGTATCTGTGC TGACAGAGGTAAAGCAGCAGTAGTCG 3 184 Kala3 (2?)51'4)
RM7210 CGTGGTGCCTTCTTTCAAAG AAACAGGCGTAGCAGCAAAG 4 158 Kala4

Bang 2. Mot s6 diac diém néng sinh hoc
ctiia cac dong cAm méi trong vu mua 2019 tai Gia Lam, Ha Noi
Thoi gian Chidu cao ca Chiéu dai Chidu 16 Sé 13 Chiéu dai  Chiéu dai Mat do hat
Dong sinh try’c’yng (cm) Y la dong 14 dloer:jgr((?:rg) trén thgnachl'nh béng cbbdng  trén bdng
(ngay) (cm) (cm) (cm) (hat/cm)

DH6 (d/c) 117 96,5+ 2,6 349+24 2,0 14,8 22,2 2,1 6,7
C1 121 114,2+29 31,0+34 1,9 15,0 22,4 -1,2 6,4
Cc2 119 141,6 £3,9 40,6 +8,2 2,2 14,3 23,0 3,6 71
C3 118 122,6 £3,6 42,1+3,3 21 14,6 241 1,7 6,6
C5 109 106,0 £2,6 41,459 1,5 14,3 242 -1,5 6,0
C8 122 109,1£4,0 34,1+ 4,0 2,0 14,5 25,6 0,8 6,3
C9 116 117,0 £3,7 31,3+3,8 2,2 14,6 23,5 34 6,8
C12 127 1146 £2,6 41672 2,1 14,8 24,8 2,3 5,5
C13 122 120,8 £ 3,2 429+55 2,0 14,6 243 2,6 5,8
C14 115 103,5+3,9 30,0+3,9 1,9 14,2 23,4 5,3 6,7
c17 112 102,0+2,8 440+ 3,4 17 14,3 243 32 5,6
c18 125 123,8+1,5 36,3+4,3 1,9 15,2 24,9 3.1 7,8
C19 113 112,1£29 40,0+7,9 1,9 14,1 21,9 2,1 8,0
Cc20 120 114,0£3,3 329+57 1,9 14,4 252 34 6,1
Cc21 122 114,0+2,8 31,9+26 1,8 14,6 22,4 0,5 6,1
Cc22 114 101,7£3,9 31,9+3,.2 1,9 14,0 23,3 4,2 71
C23 120 117,3+3,9 32,8145 1,9 14,5 23,7 5,0 7,7
C24 121 113,1+14 359+4,1 1,9 14,6 24,7 5,1 6,8
C25 118 110,9 £ 3,1 32,8+34 1,9 14,7 24,0 35 6,6
C26 117 107,0 £ 3,7 29,1+4,0 1,9 14,8 23,5 1,9 5,8
c27 112 109,2 £ 3,1 29,8 +4,6 1,8 13,9 24,0 5,0 6,4
C28 121 106,2+2,5 29,1+6,2 1,8 14,6 243 2,2 5,8
C29 121 109,8 £ 3,7 31,8+6,3 2,0 14,8 22,8 1,8 6,1
C30 122 106,5 + 3,3 36,2+ 3,5 2,0 14,6 25,8 8,1 6,4
C31 124 117,1£1,9 339+54 2,0 15,5 23,6 6,0 5,6
C32 122 109,6 + 3,6 344157 2,2 15,0 247 2,9 4,9

Qui trinh PCR xéac dinh gen Kalal, Kala3
va Kala4: Téach chiét ADN theo qui trinh CTAB
rut gon (De la Cruz, 1997). Chu trinh nhiét cho
PCR: 94°C trong 2’ va 30 chu ky: 94°C trong 57,

33-55°C trong 307, 72°C trong 30” va 72°C trong
7. Dién di: san phdm chay PCR duge dién di
trén gel agarose 4%, 100V trong 60’ va nhuém

v61 Ethilium Bromide 0,5 pg/ml sau dé quan sat
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bing may soi gel UV. Sti dung chi thi ADN theo
Maeda & cs. (2014) gém: RM3400, RM7210,
RM7405 (Bang 1).

S6 lidu gia tri trung binh va hé s6 bién dong
(CV%) dugc tinh bang phan mém Excel.

3. KET QUA VA THAO LUAN

3.1. Mot s6 dac diém nong sinh hoc cta cac
dong lta cAm méi

Céac dong lda cAm méi c6 thdi gian sinh
truéng thudc nhém trung binh trong vu mua tai
dong bing séng Hoéng (B6 NN&PTNT, 2011),
bién dong tit 109 dén 127 ngay, gidng doi chiing
DH6 12 117 ngay; dong c6 thdi gian sinh trudng
ngan nhét 1a C5 (109 ngay), dong cé thoi gian
sinh trudng dai nhat 1a C12 (127 ngay).

D61 véi tinh trang chiéu cao cay, c6 3 dong
thuéc nhém cao ciay la C2 (141,6cm), C3
(122,6cm), C13 (120,8cm) va C18 (123,8cm). Cac
dong con lai va d6i chiing DH6 thudc nhém cb
chiéu cao cdy trung binh (90-120cm); gidong d6i
chting DH6 c6 chiéu cao ciay thap nhat, dat
96,5cm. Cac dong lda cAm c6 chiéu dai 14 dong
bién dong tiu 29,1 dén 44,0cm, trong d6, doi
ching DH6 1a 34,9cm, dai hon dong C1, C8, C9,
C14, C20, C21, C22, C23, C25, C26, C27, C29,
C31 va C32. Dong C17 c6 1a dong dai nhat 1a
44,0cm. Chiéu réng la dong cua cac dong giong
lda cAm bién dong tit 1,5-2,2cm; d6i chtiing PH6
c6 14 dong rong hon so véi hau hét cac dong tru
dong C2, C3, C9, C12 va C32. S6 14 cta cac dong
lda cAm bién dong tit 13,9 dén 15,5 14, trong d6
d6i chting DH6 c6 14,8 14. Chiéu dai béng cua
cac dong lda cdm thudc loai trung binh, bién
dong tu 21,9 dén 25,8cm va gidng doi chiing
DH6 1a 22,2cm

Qua két qua danh gia 6 bang 2 cho thay
chiéu dai c6 béng ctia cac dong khao sat bién
dong tu -1,5 dén 8,1cm, trong d6 dong C2 va C5
trd khong thoat, cac dong con lai va doi chiing
trd thoat. Mat do hat trén bong 1a chi tiéu phan
anh mic do xép hat trén béng. Gia tri mat do
xép hat cang 16n, hat cang xé&p xit, tao ra ciu
triac bong dang compact (Panda & cs., 2015).
Két qua danh gid cho thay: Mat do6 hat trén
bong ctia d6i chiing DH6 va dong Cl14 dat la
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6,7 hat/cm, thap hon so v6i cac dong C2, C9,
C18, C19, C22, €23 va C24. Dong C32 c6 mat do
hat trén bong thap nhat. Dong C19 (8 hat/cm) c6
mat d6 hat trén béng cao nhat.

3.2. Miic d6 nhiém sau bénh trong diéu
on on Y - n” A‘,
kién ty nhién va kha nang chéong do cua
’ < o n” ’ ’\"
cua cac dong, giong lia cam

Trong vu mia 2019, cac dong lda cdm va
giéng d6i ching PH6 déu nhiém rat nhe (diém
1) dén nhe (diém 3) cac loai sadu bénh nhu rau
nau, duc than, cuén 14, kho van, bénh dao 6n va
bénh bac 14. Sau cuén 14 xu4t hién trong giai
doan tit dé nhanh dén trd, gy hai nhe (diém 3)
cac dong C5, C9, C26, C27, C28, C29 va C32.
Sau duc than va rdy nau xuit hién giai doan
truée va trong khi trd nhung hau nhu khong gay
hai cho cic dong lda cAm. D6i v6i bénh bac 14
(bénh nguy hiém cho lda trong diéu kién vu
miia § cac tinh phia Béc), hau hét cac dong
nhidm ¢ mic d6 nhe (diém 3). Nhin chung, céc
dong lda cAm méi c6 mitc d6 nhiém sdu bénh
tuong duong véi gidbng doi chting DH6. Kha
ning chong d6 cta cac dong, giéng thé hiéu qua
chi tiéu do ciing cay. K&t qua danh gia cho thay
6/25 dong c6 do cing cdy trung binh (diém 5),
cac dong con lai déu c6 d6 cling cay t6t (diém 1)
(Bang 3).

Két qua danh gia cac yéu t6 cdu thanh ning
sudt va niang sudt cta cac dong lda cdm dudc
trinh bay tai bang 4 cho thiy: s6 bong trén
khém cta cac dong bién dong kha 16n tu 7,3
boéng (dong C1) dén 11,7 bong (dong C8), trong
dé6 giong do6i chiing DH6 14 7,6 béng. S6 hat trén
boéng clia cac dong bién dong tit 122,0 hat (dong
C22) dén 195,2 hat (dong C18), gidng ddi chiing
DHG6 c6 s6 hat trén bong 1a 149,0 hat. Muoi ba
(13) dong 1a C1, C5, C12, C13, C17, C21, C20,
C26, C26, C28, C29, C31 va C32 cb6 so hat trén
bong cao hon déi chitng DPH6. Ti 1é hat chic trén
béng ctia cac dong bién dong 1én ti 55,8% (dong
C30) dén 97,2% (dong C28), trong d6 giong doi
ching DH6 c6 ti 1é hat chic 1a 86,9%, thap hon
so véi cac dong C1, C5, C19, C21, va C29. Khoi
lugng 1.000 hat ctia cac dong bién dong ti 19,0
gam (dong C23) dén 31,9 gam (dong C30); gidng
do61 ching DH6 c6 khoi lugng 1.000 hat 14 23,6g,
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thudc nhém thap, thap hon so véi cac dong C1,
C2, C3, C12, C13, C14, C28, C29, C30, C31 va
C32. Phan loai khoi lugng 1.000 hat theo IRRI
(2002), dong C30 thudc nhém cé khéi luong
1.000 hat 16n; dong C1, C3, C12, C13, C14, C29,
C30, C31 va C32 thuéc nhém trung binh; dong
C20 va C23 thudc nhém rat thap; cac dong con
lai thudc nhém thap. Niang suit 1y thuyét cua
cac dong bién dong tit 5,94 tdn/ha (dong C17)
dén 10,69 tan/ha (dong C18). Gidng do6i chiing
DHG6 c6 nang suat ly thuyét 1a 8,13 tAn/ha, thap
hon cac dong C17, C19, C20, C22, C23, C24,
C26 va C27. Ning suit thuyc thu ctia cac dong

bién dong tu 3,78 tan/ha (dong C17) dén
8,05 tan/ha (dong C18), trong d6 giong doi
chiing DH6 c6 nang sudt thuc thu la 6,11
tdn/ha. Cac dong C1, C12, C14, C18, C19, C21
va C25 cb ning suit thuc thu cao hon d6i chiing.
Ning suat tich lity 1a t1 s gitia néng suit thuc
thu va thoi gian sinh truéng. Nha chon giéng
cin cd vao ning sudt tich luy dé so sanh cac
gidng c6 thoi gian sinh trudng khic nhau. Nang
sudt tich luy cha cac dong bién dong tu
33,8 kg/ha/ngay (dong C17) dén 64,4 kg/ha/ngay
(dong C18). Gidng doi chiing DH6 c6 ning suat
1y tich luy 1a 52,2 kg/ha/ngay.

Bang 3. Miic d6 nhiém sau bénh va kha nang chéng d6

’ ~ o’ e ;\9 ~ 3 . ~ ~ ne
cua cac dong, giong lia cam trong vu mua 2019 tai Gia Lam, Ha Noi

Sau hai (diém)

Dong/giéng - - - 2
Cubnla Ducthan Ry nau Bac la Dao 6n Kho van (diem

DH6 (D/C) 1 1 1 3 1 1 1
C1 1 1 1 1 1 1 1
c2 1 1 1 3 1 1 1
c3 1 1 1 3 1 1 1
c5 3 1 1 3 1 1 1
c8 1 1 1 3 1 1 5
co 3 1 1 3 1 1 1
c12 1 1 1 1 1 1 1
c13 1 1 1 3 1 1 1
c14 1 1 1 1 1 1 1
c17 1 1 1 3 1 1 5
c18 1 1 1 1 1 1 1
c19 1 1 1 1 1 1 1
C20 1 1 1 3 1 1 5
Cc21 1 1 1 1 1 1 1
c22 1 1 1 3 1 1 1
c23 1 1 1 3 1 1 1
C24 1 1 1 3 1 1 1
C25 1 1 1 1 1 1 1
C26 3 1 1 3 1 1 1
c27 3 1 1 3 1 1 1
c28 3 1 1 3 1 1 1
C29 3 1 1 3 1 1 1
C30 1 1 1 3 1 1 5
C31 1 1 1 3 1 1 5
C32 1 1 1 3 1 1 5
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Bang 4. Cac yéu t6 cAu thanh ning suat va ning suat

’ ~ o’ e ;\9 ~ 3 . ~ ~ ne
cua cac dong, giong lia cam trong vu mua 2019 tai Gia Lam, Ha Noi

‘ y L ] ) . sé Tile, Khéi lwong Néng SLiét Nang suét Néng su~ét
Dong/Giong SO bdng/khém  So hat/bong hat chéc/bong hat chac 1.000 hat Iy}huyet thgc thu tich Iuy‘
(%) (gam) (tén/ha) (tan/ha) (kg/ha/ngay)
DH6 (d/c) 7,6 149,0 129,5 86,9 23,6 8,13 6,11 52,2
C1 7,3 143,0 131,0 91,6 26,9 9,00 6,88 56,9
Cc2 7,6 164,0 124,0 75,6 24,9 8,21 6,13 51,5
C3 8,0 159,0 129,0 81,1 254 9,17 6,73 57,0
C5 8,8 146,0 132,0 90,4 23,3 9,47 6,92 63,5
C8 1,7 161,0 119,0 73,9 21,9 10,67 7,39 60,6
Cc9 9,6 160,0 113,0 70,6 23,1 8,77 6,01 51,8
C12 9,5 136,0 118,0 86,8 25,7 10,08 7,39 58,2
C13 8,8 142,0 123,0 86,6 26,1 9,89 5,54 45,4
C14 8,2 157,0 128,4 81,8 27,2 10,02 6,76 58,8
c17 8,0 136,0 102,0 75,0 20,8 5,94 3,78 33,8
c18 8,3 195,2 165,7 84,9 22,2 10,69 8,05 64,4
Cc19 8,0 175,0 156,0 89,1 21,5 9,39 6,28 55,6
Cc20 7,5 153,0 124,0 81,0 19,9 6,48 5,98 49,8
Cc21 9,0 137,0 128,0 93,4 20,3 8,18 6,15 50,4
Cc22 7,3 166,0 131,0 78,9 21,5 7,20 6,19 54,3
C23 8,6 183,0 142,0 77,6 19,0 8,12 6,20 51,7
C24 9,0 167,0 125,0 74,9 20,3 7,99 6,26 51,7
C25 11,4 158,0 131,0 82,9 20,1 10,51 6,31 53,5
C26 7,9 136,0 106,0 77,9 22,3 6,54 6,42 54,9
c27 7,9 153,0 117,0 76,5 20,8 6,73 6,51 58,1
Cc28 8,5 142,0 138,0 97,2 23,8 9,77 6,64 54,9
C29 8,2 140,0 125,0 89,3 25,9 9,29 6,71 55,5
C30 8,0 165,0 92,0 55,8 31,9 8,22 6,77 55,5
C31 8,1 133,0 105,0 78,9 28,4 8,45 6,80 54,8
C32 9,6 122,0 98,0 80,3 29,8 9,81 6,89 52,2

3.3. Mot s6 chi tiéu chat lugng cta cac dong
laa cAm méi

Két qua danh gia mot s chi tiéu chat lugng
gao cua cac dong, giong lda cAm dudc trinh bay &
bang 5 cho thay: Chiéu dai hat gao ctia cac dong
lda cAm bién déng tit 6,lmm (dong C18) dén
7,4mm (dong C17), déu thudc nhém cé hat gao
trung binh dén dai (IRRI, 2002). Giéng ddi chiing
DHS6 c6 hat gao dai 6,0mm, ngin nhét so véi cac
dong trong thi nghiém. Cac dong C1, C8, C9,
C18, C19, C25, C29, C31 va C32 cb chiéu dai hat
gao thuoc nhém trung binh; cac dong con lai
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thudc nhém hat gao dai. Ti 1& chiéu dai/chiéu
rong cua cac dong bién dong ti 2,5 (dong C1) dén
4,0 (dong C26), thuéc nhém trung binh dén thon
dai. Cac dong C8, C17, C20, C21, C22, C23, C24,
C25, C26, C27, C28, C29, C30 va C31 thudc
nhém hat gao thon dai; giong d6i chiing DH6 va
cac dong con lai ¢6 hinh dang hat gao thudéc nhém
trung binh. Cac dong lda cAm thudc nhém mau
sdc vo hat tit khoang tim dén tim. D6i véi cac
giong lda cAm, ngudi san xuit quan tAm dén ti 1é
gao xay (gao lat) vi gia tri st dung lién quan dén
v6 cam mau tim (chtia chit anthocyanin). Ti 1&
gao xay cua cac dong, giong bién dong ti 72-80%.
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Dong C2, C14 va ddi chiing DH6 c6 ty 1é gao xay
cao nhat (80%); dong C13, C27 va C30 c6 ti 1é gao
xay thap nhat (72%). Cac dong C1, C2, C12 va
C13 ¢6 né1 nhit thom; dong C5, C9 va C14 thom
nhe; cac dong con lai va déi chiing DH6 khong c6
mui thom trén néi nhi.

Can ci vao két qua danh gia nang suat, mot
s6 chi tiéu chat lugng gao da chon dude 07 dong
¢6 trién vong nhit 1la C1, C12, C14, C18, C19,
C21 va C25. Cac dong nay dude 18y mau gao dé
phan tich ham lugng amylose va anthocyanin.
Két qua phan tich ham lugng amylose dudc
trinh bay tai bang 6 cho thay ham lugng amylose

cua cac dong, gidng bién dong tu 3,79% dén
13,93%. Theo phan loai cia IRRI (2002) c6 dong
C1 va giong d6i ching PH6 1a nép cam (ham
lugng amylose < 5%), cic dong con lai déu la té
cdm (ham lugng > 5%). Ham luong anthocyanin
cua cac dong, giong bién dong kha lén tu 106
dén 619 mg/100g chat kho, gidng ddi chiing DH6
la 271mg. Hai dong C18 va C25 ¢6 ham lugng
anthocyanin thap hon d6i chtng. Cac dong con
lai c6 ham lugng anthocyanin cao hon so véi déi
chting, dic biét hai dong C1 va C12 c¢6 ham
lugng anthocyanin cao nhat, dat lan lugt 1a 619
va 506mg.

Bang 5. Mot s chi tiéu chat lugng gao cia cac dong, giéng lia cAm

trong vu mua 2019 tai Gia Lam, Ha Noi

Dong/ging ) Chiéu dai Ti 1& dai/réng Xép loai Tile %ao xay Mau §éc _Mui thom
at gao (mm) (D/R) dang hat (%) vo cam ndi nhi (diém)
DH6 (d/c) 6,0 2,6 Trung binh 80 Tim 1
C1 6,6 2,5 Trung binh 76 Tim 3
Cc2 7,1 2,6 Trung binh 80 Tim 3
C3 6,7 2,7 Trung binh 78 Khoang tim 1
C5 6,7 3,0 Trung binh 78 Nau tim 2
C8 6,6 3,5 Thon dai 78 Khoang tim 1
C9 6,4 29 Trung binh 77 Nau tim 2
C12 6,8 2,7 Trung binh 76 Tim 3
C13 6,7 2,8 Trung binh 72 Tim 3
C14 6,7 3,0 Trung binh 80 Tim 2
c17 7,4 3,9 Thon dai 74 Khoang tim 1
Cc18 6,1 2,8 Trung binh 76 Tim 1
C19 6,5 3,0 Trung binh 76 Tim 1
C20 7,0 3,9 Thon dai 74 Khoang tim 1
Cc21 6,7 3,5 Thon dai 76 Tim 1
C22 6,7 3,5 Thon dai 76 Tim 1
C23 6,7 3,5 Thon dai 77 Tim 1
C24 6,7 3,5 Thon dai 74 Tim 1
C25 6,4 3,6 Thon dai 74 Tim 1
C26 6,8 4,0 Thon dai 73 Nau tim 1
c27 6,8 3,8 Thon dai 72 Nau tim 1
Cc28 6,7 3,7 Thon dai 73 Khoang tim 1
C29 6,5 3,6 Thon dai 74 Khoang tim 1
C30 6,7 3,5 Thon dai 72 Tim 1
C31 6,5 3,6 Thon dai 73 Tim 1
C32 6,4 2,8 Trung binh 78 Nau tim 1

Ghi chud: Mui thom ndi nhii: diém 1: Khong thom; diém 2: Thom nhe; diém 3: Thom.
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Bang 6. Ham lugng amylose va anthocyanin cua cac cac dong,
giéng laa cAm trién vong trong vu mua 2019 tai Gia Lam, Ha Noi

Dong/ging D6 am (%) Ham 'U(’%ng ;)mylose Hém(‘:q‘-;;‘foggtg‘zya”i”
C1 10,98 3,88 619
C12 9,98 10,08 506
C14 9,18 12,93 383
c18 8,38 10,21 208
C19 10,18 13,93 273
c21 10,60 9,56 298
C25 10,00 8,64 106
DH6 (d/c) 8,80 3,79 271

Ghi chi: Két qua phan tich tai bang 6 dugc thuc hién tai Phong thi nghiém Trung tim
KH&CNTP, Hoc vién Nong nghiép Viét Nam.

—» 200bp
— 100bp

Hinh 1. Pién di san phd&m PCR phat hién gen Kalal bang chi thi RM7405

200bp

100bp

Hinh 2. Pién di san phAm PCR phat hién gen Kala3 bing chi thi RM3400

200bp

100bp

Ghi chi: Giéng 1: C18; Giéng 2: DH6 (d/c); Giéng 3: C1; Giéng 4: C14; Giéng 5: C19; Giéng 6: C12; Giéng 7: C21;
Giéng 8: C25; Giéng LD: DNA ladder 100bp.

Hinh 3. Pién di san phaAm PCR phat hién gen Kala4 bang chi thi RM7210
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3.3. K&t qua xac dinh gen lién quan dén ham
lugng anthocyanin cta cac dong lta cAm

St dung chi thi RM7405 dac hiéu cho gen
Kalal, kich ¢6 1a 109bp. Tuy nhién khi chay dién
di sdn phdm PCR tao ra khoang 200bp (Hinh 1)
va cho thédy tit ca 8 dong, gidng lia cAm déu
mang gen Kalal. St dung chi thi RM3400 dic
hiéu cho gen Kala3, kich thuéc 184bp. Khi chay
dién di san phdm PCR cho thdy 4 dong, gidng
mang gen Kala3 la DH6, C1, C12, C14 c6 bang
ADN kich thudc khoang 184 bp (Hinh 2), cac
dong con lai déu khong mang gen Kala3 vi khong
xuédt hién bing ADN. St dung chi thi RM7210
dac hiéu cho gen Kala4, kich c¢6 1a 158bp. Khi
chay dién di san phdm PCR (Hinh 3) cho th&y tat
ca 8 dong, giong lda cAm déu mang gen Kala4. So
sanh v6i k&t quad phan tich ham luong
anthocyanin (Bang 6) cho thdy cac dong C1, C12,
C14 va d6i chiing DH6 c6 méat cha cd 3 gen
Kalal, Kala3, Kala4 déu cho ham luong
anthocyanin cao, lan lugt 1a 619mg, 506mg,
383mg va 271mg. Tuy nhién, su c6 méit ciia gen
Kala3 quyét dinh dén viéc sinh téng hdp
anthocyanin trong cic dong c6 ham lugng chat
nay cao. Két qua nghién ctiu nay phu hop véi
cong bo cia Maeda & cs. (2014) cho réng giéng c6
mat 3 gen Kalal, Kala3 va Kala4 gao c6 mau
den; c6 2 gen Kala3 va Kala4 (thi€u Kalal) gao
c6 mau do; c6 2 gen Kalal va Kala4 (thiéu Kala)
gao mau nau; chi c6 gen Kala4 gao mau nau
nhat; ¢6 mot trong hai kiéu gen Kalal/Kala3
hoéc ca hai va thiéu Kala4 gao mau tring.

4. KET LUAN

Trong vu mua 2019 tai ving déng bing
song Hong, cac dong lda cAm mdéi chon tao c6
thoi gian sinh trudéng 109-127 ngay, chiéu cao
cdy 102,0-141,6cm, than xanh tim, nhiém nhe
sdu bénh, ciing cdy, ning suidt thuc thu
3,78-8,05 tan/ha, chiéu dai hat gao 6,1-7,4mm,
t1 1&¢ gao xay 72-80%, vO caAm mau tim den.
Thong qua danh gia diac diém noéng sinh hoc,
ning suit va mot s6 chi tiéu chit lugng gao ctua
25 dong lda cAm da chon duge 07 dong trién
vong la C1, C12, C14, C18, C19, C21 va C25.

Cac dong lda cAm trién vong c6 ham lugng
amylose 3,79-13,93%, ham lugng anthocyanin
106-619mg va déu mang gen Kalal, Kala4. Da
xac dinh duge dong C1 1a nép cdm c6 ham
lugng amylose 3,88%, ham lugng anthocyanin
619mg. Dong C1 da dudc gii khio nghiém quéc
gia va san xudt thU nghiém 6 mot s6 dia
phuong phia Béc.

C6 su tuong quan thuin gitta ham lugng
anthocyanin va su c6é miét cua cac gen Kalal,
Kala3, Kala4. Cac dong C1, C12, C14 ngoai
mang Kalal, Kala4 cin c6 su xuat hién cia gen
Kala3 da cho ham lugng anthocyanin cao, 1lan
lugt 12 619, 506 va 383 mg/100g chit kho.
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