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TOM TAT

Hinh thai hat 1a mét trong nhimg yéu té anh huéng dén viéc san xuét lia gao. Hinh thai hat con déng vai
trd quan trong viéc xac dinh chit lugng (ham lwgng sit va protein) va ning suit hat laa. Vi vay, nghién ciru
ndy tién hanh nham dénh gié sy phan ly tinh trang hinh thai hat va nhing thay d01 vé phan tir dya trén cac chi
thi SSR ciia quin thé F3 gbm 150 ca the cua cap lai gilta CR203 va Béc thom s 7 1am co s¢ cho 1ap ban d6
QTL. Nghlen ctru da sir dung 102 cép m01 SSR dé d4nh gla da hinh glua bd me, két qua cho t.hay ty l¢ da hmh
giita b me 14 kha cao dat 26% (28 cép mbi trén 102 c3p m01) Danh gia da hinh trén quan thé véi 22 ciip mbi
da cho da hinh ¢ bb me ciing cho thiy trong quin thé F3 su bién dong v& mat phan tir & cic locus chi thi SSR 13
rit cao. P4i véi tinh trang chidu dai hat, cdc dong c6 xu huéng giir nguyen hinh dang nhur glong lam me
(CR203), trong khi tinh trang chleu réng hat c6 sy phin bb ddng déu hon va ty 1€ dai hat/rong hat 0 xu huéng
nim & trung gian giita hai giéng b6 va me. Buéc diu x4c dinh duge chi thj RM229 lién quan dén ty 18 dai

hat/rong hat.

Tir khéa: chi thi phén tir, lia, QTL, SSR, tinh trang hinh thdi hat

MO PAU

Chét luong gao la mot dac diém rét phl’rc tap, chu
yéu dugc xac dinh béi bén thanh phan: chat luong xay
( xat, dang vé bén ngoai, chit luong ndu va an, chat
 lugng dinh dudng (Li er al, 2003). Trong s6 nay chét
lugng nau chat luong in va vé bé ngoai ciia hat tao
thanh yeu t6 kinh té quan trong anh hudéng dén vigc
san xudt lia & nhiu ving san xudt lua gao trén thé
gioi. Vé bé ngoai cia hat gao chu yeu duoc dinh boi
cac tinh trang nhu d6 dai, d6 rong, ty 1€ dai/rong va dd
duc cia ndi nhil (Zbang, 2007). Thém vao do, 40 rong
va d¢ dai hat c6 thé anh hudng rat 16n dén nhitng tinh
trang chit lwgng quan trong khac cta Iga nhu d§ duc
cua hat, hiéu qua xay xat, chit lugng ndu va in. Déng
théri d6 rong va hinh dang hat ciing doéng vai tro quan
trong trong x4c dinh chét lwgng va ning suit hat (Wan
et al., 2008). Pic diém hinh thal hat ciing dugc xem 1a
déng vai tro dang ké trong bién déi di truyén v& ham
lwgng Fe trong hat gao trang. Promuthai va cs (2007)
d4 nghién ciru m01 quan h¢ gitra hinh thai hat, mirc d¢
Xay xat va sy méat Fe trong sudt qua trinh danh béng
hat cuia 17 gidng lia dai dién cho 6 loai hinh thai hat
khac nhau. Mtrc 49 hao hyt Fe thap nhét & loai gao hat
tron ngan s0 véi cdc loai hinh dang hat khac. Piéu nay
£0i ¥ rang hai dic diém nay & hat c6 thé xem nhu mot
chi tiéu sang loc diu tién khi chon loc gidng cho ham
lugng sit cao trong san xuiit gao. Pay la c4c tinh trang

so luong dugc kiém soat béi nhiéu gen (QTLs), vi vay
rit khé khin cho cac nha chon glong trong viéc sur
dung céc bién phap truyén théng dé cai tién hay chon
loc.

Tuy nhién, cidc nghién ciru vé tinh trang hinh
théi hat (46 dai hat, d0 rong hat . ..) con rét han ché.
Kang va ddng tac gia (1999) di xac dmh 15 QTLs
cho kich thuéc hat va hinh dang hat ciia quan thé 164
dong thé hé F11 tir cip lai gitta Milyang 23 va
Gihobyeo: 5 QTLs cho chiu dai hat trén nhiém sic
thé (NST) 1, 3, 5, 10, 12; 3 QTLs cho d6 rong hat
trén NST s6 2, 8, 12, 3 QTLs cho ty 1¢ dai/rong trén
NST s6 2, 10, 12 va 2 QTLs cho d6 day hat trén NST
s6 2, 10. Yoshida va cs (2002) d3 1ap ban dé lién Két
& laa véi 145 chi thi (RAPD, AFLP, SSR). Két qua
cho thdy mét s6 QTLs ddng thoi anh huéng 1én trong
luong hat, chiéu rong hat va 6 day hat, trong khi
QTLs cho d9 dai hat anh huéng doc lép 1én kich
thuéc hat. Mot QTL trén NST s6 4 1am giam ham
lwong protein trong gao duoc danh béng c6 mét mbi
twong quan thuan véi d6 dai hat. Nhu vay, QTL 46
dai hat trén NST sb 4 <o thé kiém soat khong chi
hinh dang hat ma con ca cAu tric bén trong lién quan
dén hiéu qua xay xat hay vi tri tich luy protein.

Vi viy, nghién ciru nay dua ra nhimg danh gia
vé su da hinh vé hinh thai cua mdt s tinh trang hinh
thai hat cling nhu nhimg thay d6i vé phan tir trong
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quin thé F3 gdm 150 dong cia cap loa lai giira
CR203 va Bac thom sb 7.1am co s& cho viéc 14ap ban
d6 QTL.

VAT LIEU VA PHUONG PHAP

Vit liéu

Quén thé F3 gom 150 ca thé cua cip lai gitra
CR203 va Bic thom s6 7 dé danh gia sy phan ly vé
tinh trang dai hat. Trong do glong me CR203 la
glong lua thuong co thé gieo cly duoc ca hai vu, hat
hoi béu, chiéu dai hat trung binh 5,84 mm, ty 1¢ dai
trén rong 2,5, it bac bung, ham lugng amylose 25%.
Lua CR203 co nhidu gen quy nhu tinh chéng chiu
ray néu Biotip 1 va 2, tinh thich img rong, ndng suit
on dinh va khd ning chong dé trung _binh
(http\\www.vaas.org.vn). Gibng b6 Bic thom s671a
giong nhap ndi cod chat lwong, co thé gieo cdy ca hai
vu, hat thon dai, chiéu dai hat trung binh 7,17, ty 1&
dai trén réng 3,2, gao va com rat thom, com mém,
suc khang bénh tét di voi mot sb bénh nhu bac 14,
sau cubn 14 va sau duc than
(http\\www.haiduongdost.gov. vn). Pdy la mjt quin
thé mdi x8y dung va dap img dugc cac yéu cau cua
mét quin thé cho viéc 1ap ban d6 QTL sau niy vé
mirc 4 da dang di truyén déi véi tinh trang quan tim
nhu: d6 dai hat, tinh thom, ham lugng amylose...

Céc cap moi SSR (102 cip mbi) trong d6 c6 mot
s6 cap mdi lién quan dén chiéu dai hat nhu RM21,
RM131, RM204, RM229, RM246, RM255, RM259,
RM332 va hai cap mdi STS RZ284, RZ452 di duoc
mot sé tac gia cong bd (Redona, Mackill, 1998;
Yoshida et al., 2002), dugc mua tir hing Alpha DNA
(Montreal, Quebec, Canada),

Céc hoa chit sir dung trong nghién ciru dugc
mua tir cac hing Sigma va Fermentas.

Phwong phap

Tich chiét DNA h¢ gen: ti‘én hanh theo phuong
phap cua Saghai - Maroof va dong tac gia (1984).

Phén tich SSR: Thanh phéin phan tmg PCR bao
gbm: 13,5 pl nuéce, 2 pl dém 10XPCR, 1 pl MgCl,
(50 mM), 1 pl dNTP (2,5 mM), 0,5 ul mdi xudi (50
ng/ml), 0,5 ul mdi ngwoc (50 ng/ml), 0,5 pl Taq
polymerase (5 U/ pl), 1 pl DNA (25 ng/ml).

Chu ky nhi€t cho phan {rg: 94°C trong 5 phut, 35
chu k (94°C trong 1 phut, bit cip & nhiét d tir 55°C -
61°C trong 1 phut, 72°C trong 2 phit), 72°C trong 5
phut.
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San phim PCR dugc dién di trén gel agarose 2%
hoic trén gel polyacrylamide 5% va nhudm bac dé
phat hién bing tién hanh theo phuong phip ciia
Panaud va ddng tac gia (1996).

Pinh gi4 sy da hinh vé hinh thai hat

Dénh gia sy da hinh vé hinh thai hat cua cic
dong trong quén thé bing phuong phap do d6 dai, d6
rong cia hat gao di duoc tach vé triu. Chiéu dai va
chiéu rong hat clia mot céy dugc xéc dinh bing trung
binh cta nim hat tr moéi nhanh cia mdt bong dai
dién cho cdy nay (Kato, 1998).

MGoi lién quan giira tinh trang hinh thai va chi thi
phén tir SSR

Su dung Qhuong phap phén tich timg chi thj
bing phin mém vi tinh SAS (Stastitic Analysis
System) (SAS Institute, North California) dé phan
tich moi lién quan giita cac tinh trang hinh thai hat
vdi chi thi phan tir.

KET QUA VA THAO LUAN

Panh gia sy da hinh cia b6 me véi cic cip mdi
SSR

Dé danh gia sy da hinh cua quén thé véi cac chi
thj SSR trudc hét ching t6i danh gia sy da hinh cia
b6 me véi 102 cip mdi dé chon ra nhimg cip moi
SSR cho sur sai khéc giira bb me.

Két qua thu dugc cho thay su da hinh giira bb va
me dat ty 1€ 26% (28 cdp moi trén tong s6 102 cip
mbi di sir dung. Pay 1a ty 1é da hinh tirong déi cao
chimg t6 ¢6 sy khac biét rd rét vé phéan tir giira hai
giéng bd me va quin thé 14 thich hop cho viée lap
ban d6 QTL. Vi theo tac gia Ping Quy Nhin va cs
(2009) da st dung 2000 chi thi SSR chi thu dugc 154
chi thi (10%) c6 su da hinh giita b6 me cia cip lua
lai Koshihikari va Sensho. Tuy nhién, trong so céc
cip mdi da cong bb c6 lién quan dén tinh trang hinh
thai hat, thi ¢ day chi cé cap modi RM21, RM229 va
RM259 14 cho da hinh giita b6 va me. Hai muoi hai
trong sb cap mdi di cho da hinh giita bé me (RM,
RM17, RM19, RM21, RM38, RM72, RMI102,
RM153, RM159, RM161, RM169, RM190, RM206,
RM211, RM229, RM241, RM259, RM270, RM276,
RM277, RM310, RM311) dugc ding dé danh gi# da
hinh cho quén thé.
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Dénh gi4 sir da hinh ciia quan thé véi cac cip mdi
SSR

Dua trén nhimg két qua danh gia sy da hinh v6i
bb me & trén, cic cap m01 SSR dd cho da hinh duoc
dung dé danh gi4 trén quén thé. San phim PCR dugc
dién di trén gel agarose 2% hoidc gel polyacrylamide
5% de phat hién bing da hinh. Két qua dién di cua
mot s6 mdi SSR trén quin thé dugc thé hién trén

hinh 3.

Két qua danh gié da hinh coa hai muoi hai cap
mdi véi quén thé F3 cho thay mirc d6 da hinh & cac
locus chi thi trong quén thé 14 kha cao thé hién qua
bang 1. Qua bang 1 cho thiy, & thé hé F3 su bién
dong vé mit phan tir trong quin thé 1a rit 1on. S5 ca
thé mang chi thi giéng bé hodc me giao dong tir 14%
dén 60% va sb c4 thé mang chi thi giéng ca b va me
dao dong tir 0% dén 52% iy theo timg chi thi SSR.

Bang 1. Mirc o da hinh cla cac c3p mdi SSR trong quan thé cay F3.

T Mbi $6 ca thé mang chi thj $6 ca thé mang chi thi $6 c4 thé mang chi thj gidng
gidng cay me (%) gidng cay b6 (%) ca bé va me (%)
1 RM1 35 (23,33) 52 (34,67) 62 (41,33)
2 RM17 41 (27,33) 35 (23,33) 74 (49,33)
3 RM19 51 (34,00) 34 (22,67) 65 (43,33)
4 RM21 40 (26,67) 32(21,33) 78 (52,00)
5 RM38 37 (24,67) 78 (52,00) 35(23,33)
6 RM72 22 (14,67) 55 (36,67) 73 (48,67)
7 RM102 55 (36,67) 69 (46,00) 26 (17,33)
8 RM153 49 (32,67) 51 (34,00) 50 (33,33)
9 RM159 38 (25,33) 34 (22,67) 78 (52,00)
10 RM161 60 (40,00) 27 (18,00) 63 (42,00)
11 RM169 21 (14,00) 88 (58,67) 41(27,33)
12 RM190 59 (39,33) 62 (41,33) 29(19,33)
13 RM206 39 (26,00) 43 (28,67) 68 (45,33)
14 RM211 90 (60,00) 26 (17,33) 34 (22,67)
15 RM229 42 (28,00) 33 (22,00) 75 (50,00)
16 RM241 101(67,33) 46 (30,67) 0
17 RM259 53 (35,33) 62 (41,33) 30 (20,00)
18 RM270 110 (73,33) 40 (26,66) 0
19 RM276 39 (26,00) 56 (37,33) 55 (36,67)
20 RM277 30 (20,00) 33(22,00) 78 (52,00)
21 RM310 58 (38,67) 86 (57,33) 4(2,67)
22 RM311 57 (38,00) 71 (47,33) 21 (14,00)

Danh gid sy da dang vé hinh thai hat céa cac
dong trong quin thé

Mt s6 dic diém hinh thai hat nh: chiéu dai, chleu
ong va ty 18 da1/rong hat duoc danh gja trén quan the
cdy F3 Déi voi quén thé F3 tir cip lai CR203 x Bic
thom s6 7 c6 thé chia ra thanh 5 loai hinh théi hat: hat
ngén nho, hat ngén bau, hat trung binh, hat dai nho va
hat dai bau (Hinh 2) xuéit phat tir hai loai hinh thai hat
ciia bé me 1 ngan nho va dai nho.

Sy da dang vé céc dic diém hinh thai hat ciia céc
dong trong quéan thé duoc thé hién qua hinh 3, 4, 5.
Qua bidu db cia sy bién dong ¢ thé nhan thay tt ca
c4c chi tiéu hinh thai hat déu thé hién phan bd chuin
lién tuc theo dang hinh chuéng mét dinh. Tuy nhién,
d6i véi tinh trang chiéu dai hat, cic dong c6 xu
huéng gilt nguyén hinh dang nhu giong lam me
(CR203). Trong khi tinh trang chiéu rong hat c6 sy
phén b dong déu hon va ty 1& dairong hat c6 xu
huéng nam & trung gian gilra hai giong b6 va me.
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Két qua nay ciing phu hop véi két qua thu duoc cia
cac tac gia Wan va ddng tac gia (2008).

MGdi lién quan giira tinh trang hinh th4i hat va cdc
chi thi phin tir SSR

S6 li¢u da hinh véi céc chi thi SSR va s liéu vé
hinh thai hat cia quan thé cay F3 dugc xur ly thong
ké bing chuong trinh phin mém may tinh SAS dé

Nguyén Thi Kim Lién et al.

tim mdi lién quan giira chi thi phan tir va hinh thai.
Theo tinh toan cac chi thi cé chi sé R? dat tir 0,1 tro
1én va cé p < 0,005 dugc xem la c6 su lién quan dén
mdt tinh trang hinh thai dugc nghién ctru. Trong sb
chi thi SSR nghién ciru x4c dinh dugc chi thi RM229
c6 lién quan dén ty 18 dai hat/rong hat vai R’ = 0,76
va dg tin cdy p < 0,001. Két qua nay cung phu hop
v6i két qua nghién clru cia Yoshida va dong tac gia
(2002).

Hinh 1. K&t qua dién di san phim PCR trén gel polyacrylamide 5% ctia mét sb dong trong quan thé véi cap mdi RM229: M —

Marker 100 bp, 1 — BTS7, 2 — CR203, 3 - 32: mét s6 dong.

Hinh 2. Hinh thai 5 loai hat trong quén thé F3. Tir trai sang phai: hat ngan nhé, hat ngén bau, hat trung binh, hat dai nho va

hat dai bau
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Hinh 3. Bidu d sv bién déng v& chidu dai hat ciia cac dong trong quén thé.
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Hinh 5. Bidu db sir bién dgng vé ty 1& dai hat/rong hat clia cac dong clia quan thé.

KET LUAN VA DE NGHI

. Qua cic két qua thu dugc trong nghién ciru c6
thé it ra mot s6 két ludn sau:

Mirc 45 da hinh ctia ciy b6 me v0i céc cdp moi
SSR Ié kha cao dat 26% (28 cap mdi cho da hinh
trén tdng s6 102 ciip mdi dugc kiém tra).

D4i véi tinh trang chidu dai hat, cac dong cO Xu
huéng gitr nguyén hinh dang nhu giéng lam me
(CR203), trong khi tinh trang chiéu rong hat c6 sy
phan b dong déu hon va ty 1€ dai hat/rfng hat c6 xu
huéng nim & trung gian giita hai giéng bd va me.

(o] quan thé F3 cho thay )4 blen dong vé mat
phan tir (’J chc locus chi thi SSR 1a rét cao, trong sb
22 cjip méi nghién ciru xac dinh dugc chi thi RM229
lién quan dén ty 1¢ dai hat/rong hat.

Loi cam on: Cong trinh ndy dugc hodn thanh nho
kinh phi cua dé tai co so Vién Cong nghé sinh hoc.
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MOLECULAR

POLYMORPHISM IN F3 POPULATION DERIVED FROM A CROSS BETWEEN CR203

AND BAC THOM N° 7 RICE CULTIVARS

Nguyen Thi Kim Lien" ", Phan Thi Bay’, Dang Thi Minh Lua’, Tran Thi Luongz, Nguyen Duc Thanh'

!Institute of Biotechnology, Vietnam Academy of Science and Technology

Thai Nguyen University of Agriculture and Forestry

SUMMARY

Grain morphology is the one of factors affected the production of rice. It have an important role in
determination of the quality (Fe and protein content) and yield. The purpose of this research is to assess the
variation of grain morphology traits and molecular polymorphism using SSR markers in a F3 population that
derived from a cross between CR203 and Bac Thom N° 7 rice cultivars. 102 SSR primer pairs were used to
determine polymorphism and 28 (26%) SSR primer pairs gave polymorphism between parents. 22 primer pairs
were used to screen with the population. The results showed that the variation of the SSR loci in the
investigated population was rather high. Grain morphology analysis showed that the grain length of the most of
lines was similar to that of CR203, while the grain width was segregated evenly and the grain length to width
ratio was in between CR203 and Bac Thom N° 7. Among the polymorphic SSR markers, RM229 was found to

be linked to the grain length to width ratio.

Keywords: molecular marker, rice, QTL, SSR, grain morphology trait
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