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ABSTRACT

In this study, the morphologic and genetic diversity of barnyard grass (Echinochloa
spp.), their susceptibility and resistance to quinclorac was examined. The results
showed that nine out of fifteen barnyard grass samples were resistant to
recommended dose (250 g a.i/ha) of quinclorac. The EC4 sample was highly
resistant to quinclorac, with an effective dose of 50% inhibition response (EDso) of
416.5 g a.i/ha, giving a resistance index of 3. 1. Basing on morphological and growth
characteristics such as stem morphology, basal stem color, leaf blade margin color,
leaf midrib color, spikelet color and spikelet awn types, barnyard grass samples
were divided into 3 groups. Random amplified polymorphic DNA method (RAPD)
was used to analyze genetic diversity of barnyard grasses using 9 primers. The
amplification of the samples was showed a total of 62 repeatable fragments of which
36 bands were polymorphic (51.2% average). The genetic similarity of the samples
was analyzed and revealed 3 distinct clusters with an average between-cluster and
within-cluster similarity of 86 and 96%, respectively. Each cluster contained at least
one resistant population without the correlation between genetic similarity and
resistance level. Further research should be continuously performed to determine
the gene of conferring resistance, to develop molecular analysis for rapid
identification of quinclorac-resistance in Echinochloa.

TOM TAT

Nghién ciru ndy di danh gid sw da dang di truyén ciia ¢é long vuee (Echinochloa
spp.), mike g man cam va mire d¢ khdng ciia chiing véi thuée trir c6 quinclorac. Thi
nghiém cho thay 9 trong 15 mdu cé long vuee thé hién tinh khdng & liéu khuyén cdo
(250 g a.i/ha). Pdc biét, mau cé EC4 khing thubc cé manh nhat voi gid tri EDs
(liéu hwong thudc can kiém sodt dirge 50% co) lén dén 416,5 g a.i/ha, chi so khing
la 3,1. Dua vdo dic tinh hinh thai va sinh trudmg nhu kiéu than, mau sdc goc thén,
mau scc bia lé va gén la, mau sdc hat va kiéu rau hat da chia cdc mau c6 thanh 3
nhom. Phuong phap random ampllf ed polymorphlsm DNA (RAPD) duoc sur dung
dé phan tich da dang di truyén ciia cé long vue véi 9 doan moi. Ket qua da khuech
dai dwoc 62 bang voi 36 bang da hinh (chiém 1y 1¢ 51,2%). Pé twong dong di tmyen
diroe phén tich va cde mdu cé long vuc dicge phan thanh 3 nhom véi dg twong d‘ong
trong cting nhém la 96%, gitka 2 nhém la 86%. Moi nhém c6 it nhat mét mau cé
khéng manh véi thudce quinclorac, tuy nhién khong c6 sw tiwong quan ré rét giita
mite dp khang thuéc va dg twong dong di truyén & cé long vuee. Pinh hieéng nghién
ciiu tiép theo sé xdc dinh gene quy dinh tinh khang va phat trién ky thudt phat hién
nhanh tinh khang quinclorac ciia lodi ¢6 long viee.

Trich dan: Nguyén Minh Chon, Thai Pttc Anh va Lé Thi Nhién, 2019. Pa dang di truyén va tinh min cam
v6i quinclorac cua ¢6 1ong vuc (Echinochloa spp.) trén rugng lua. Tap chi Khoa hoc Truong bai
hoc Can Tho. 55(S6 chuyén dé: Cong nghé Sinh hoc)(1): 151-159.
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1 GIOI THIEU

Co 16ng vuc (Echinochloa spp.) 13 mot trong
nhiing loai ¢6 dai gdy hai quan trong dén san xuat
néng nghiép va dic biét 1a dbi v6i canh tac lta trén
toan thé gidi. Trong nhitng nim gan day, c6 16ng
vuc tré thanh van dé nghiém trong trén cac ving
canh tac lua. Loai co nay c6 kha nang canh tranh
dinh dudng va anh sang manh m¢ véi cay laa, gay
anh hudng ning né dén ning suat laa. Cung vé&i kha
nang thich nghi cao 1a mot yéu t§ quan trong giup
¢ 16ng vuc phan bd rong rdi trén toan thé gidi
(Vengris et al., 1966). Hién nay, viéc ti€u diét va
khdng ché co 16ng vuc phan 16n phu thude vao thude
héa hoc. Quinclorac 1a hoat chat di duoc st dung
rong rdi dé phong trir ¢6 16ng vuc trén ruong lta
trong thoi gian qua. Viéc su dung thudc trir co lién
tuc da 1am phat trién cac quan thé co 16ng vuc khang
quinclorac (Li et al., 2003). Hién twong khang thubc
quinclorac cua co 16ng vuc da duoc ghi nhan vao
nam 1997 & Brazil, Tay Bang Nha va My. Tai
Arkansas, viéc st dung li€n tuc thudc quinclorac da
dan dén sy gia ting cic quan thé khang thudc
quinclorac bao gdm Echinochloa crus-pavonis, E.
crus-galli, E. colona, E. phyllopogon, E. hispidula
va E. oryzicola (Heap, 1999). Cong tac phong trir ¢
dai trén rudng lta ngay cang tr¢ nén kho khan hon
do sy phat trién cua cac dong c6 16ng vuc khang
thudc quinclorac. Ngay nay, nhiéu cong trinh nghién
ctru vé nhitng quan thé co khang thudc quinclorac
trén rudng lua da dugc thuc hién (Rutledge et al.,
2000; Li et al., 2003; Xu et al., 2013). Nhimg hiéu
biét vé ngudn gbc tinh khang, hodc su khac biét Vé
hinh thai cling nhu sy da dang di truyen giita quan
thé co 10ng vuc khang va quan thé man cam véi
thudc trir co quinclorac van con han ché.

Echinochloa spp. 14 c¢6 16ng vuc bao gdm nhiéu
loai phu. Méc du, dac diém hinh thai cta chung kha
gléng nhau nhung lai phan tng lai tic dung cua
thudc trir c6 khac nhau. Mirc d6 khang hodc man
cam khac nhau véi thude hoa hoc trong cung quan
thé cua loai da dit ra yéu cau cap thiét dé hinh thanh
phuong phép thich hop trong viéc xac dinh mbi quan
hé di truyén va hinh thai ciia chung. Nhiing bién ddi
vé hinh thai c6 thé 1am thay d6i sy thich ng ctia cay
dbi v6i hoa chat, moi truong va kha nang canh tranh
cua loai. Vi thé, viéc xac dinh mutrc d6 da dang trong
cung loi 1a nhan t6 can quan tdm cho viéc nghién
ctru phong trir ¢6 dai. Dau hinh thai dwoc str dung
dé nghién ctru quan hé phat sinh loai va sy da dang
di truyén trong cing loai. Tasrif et al. (2004) da
nghién ciru s da dang vé chiéu cao cdy, chiéu dai
bong, s6 hat trén bong, chiéu dai ru hat va cac dic
diém hinh thai khac cua E. cruss-galli anh huéng
boi vi tri dia 1y cta quan thé. Tuy nhién, phuong
phap dau hinh thai gap kho khan dbi voi phan tich
¢6 16ng vuc vi lodi co nay c6 kiéu hinh phirc tap va
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da dang cao & cac dac tinh hinh thai (Lopez-
Martinez et al., 1999). Sy phat trién cua sinh hoc
phan tir va ky thuat phan tir dong vai tro quan trong
trong cac nghién ctru sinh thai hoc. Sy ra doi cua ddu
phan tir cho phép cac nha nghién ciru co thé danh
gia va phan biét thyc vat dua trén cac dic tinh ma
khong bi anh huéng boi yéu t méi trudng. Tuy
nhién, mot vai k¥ thuat da gap phai han ché. Vi du
ky thuat isozyme khong danh gia dugc day du sy da
dang cua quan thé va gidi han & sd lugng locus
(Nissen et al., 1995). Mot k¥ thuat khac 1a RFLP
(restriction fragment length polymorphism) thi can
lugng 16n DNA, thoi gian thyc hién kéo dai va can
thiét ké probe riéng biét. Sy phat trién cua ky thuét
PCR (polymerase chain reaction) va RAPD (radom
amplified polymorphic DNA) da khic phuc dugc
nhitng han ché nay. Phéan tich RAPD la mot k¥ thuat
nhanh va don gian, chi cin mot lwong nhé DNA,
khong can hiéu biét trudc vé di truyén cia loai dé
thiét ké probe (Williams etal., 1993). Nhirng nghién
clru sy da dang di tmyen va tim hiéu ciu tric di
truyén ctia quan thé cua co 1ong vuc sir dung dau
phan tr isozyme va RAPD da dugc thuc hi¢n trong
nhiéu ndm qua (Asins ez al., 1999; Lopez-Martinez
et al., 1999). Trong nhitng nim gin diy, RAPD
duoc st dung nhu mot ki thudt hiéu qua trong viée
danh gia tinh da dang di truyén cta c6 1dng vuc &
Hoa Ky (Rutledge et al., 2000), Han Qudc (Kim et
al., 2000) va Tho Nhi Ky (Altop and Menan, 2011).
Tai Viét Nam, Le et al. (2017) da xac nhan dugc 9
trong tong s6 13 quan thé ¢o 16ng vuc khang thude
va su da dang kiéu gene cua cac quan thé ¢ khu vuc
Dong bang song Ciru Long.

Quinclorac da dugc gidi thiéu va sur dung tir lau
& Viét Nam dé trir ¢6 16ng vuc & cac ving canh tac
laa. Tuy nhién, van chua c6 nhidu cong bd cia cac
cong trinh nghién ciru vé c6 1ong vuc ciing nhu tinh
khang cua ching db6i véi hoat chat quinclorac. Vi
thong tin di truyén cua cic quan thé co 16ng vuc
khang quinclorac tai Viét Nam con han ché, nén viéc
ap dung ky thuat RAPD cho phep xac dinh dugc
ngudn gdc va sy thay dbi di truyén gitra quan thé co
khang va quan thé min cam & khu vuc canh tac lua.
Ngh1en ctru ndy nham danh gia tinh man cam cua co
long vuc dbi v6i quinclorac, xac dinh sy da dang di
truyen clia quan thé khang va sy man cam cua ching
dbi véi quinclorac dé hiéu rd hon vé cau tric quan
thé, nguon gbc c¢6 thé hinh thanh hay ton tai tinh
khang. Qua do6, cung cap nhiing dir liéu va thong tin
can thiét cho viéc nghién ctru tinh khang thubc va
phong trir ¢ 16ng vue dat hiéu qua cao hon.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu

Muoi 1dm méu co danh s6 tr EC1 dén EC15
thugc 3 tinh An Giang (mau EC1 dén ECS), Kién
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Giang (mau EC6 dén EC10) va Vinh Long (EC11
dén EC15). Mau thi nghiém duoc Iya chon dia vao
su thé hién tinh khang hodc man cam rd rang khi
khao sat v6i 4 loai thude trir ¢o tir ngudn suu tap 90
mau ¢o 16ng vyuc trong nam 2017 cua Phong thi
nghiém Sinh héa, Vién Nghién ctru va Phat trién
Cong nghé Sinh hoc, Truong Pai hoc Cén Tho.

Lua giéng IR50404 duoc dung dé so sanh hinh
thai ciing nhu di truyén Vo1 co léng vuc, dugc cung
cip tir Cong ty san xuat giébng Binh Purc tai thanh
phd Long Xuyén, tinh An Giang.

Thube trir c6 Facet 25 SC véi hoat chat
quinclorac dugc s dung trong thi nghiém la san
pham cua cong ty BASF (brc).

2.2 Phwong phap nghién ciru

2.2.1 Danh gia dac tinh hinh thadi

Hat c6 16ng vuc duoc xir Iy phd mién trang trudc
khi sir dung cho cac thi nghiém. Hat giéng dugc
ngdm trong nude sach 24 gio, tiép theo ngdm vao
nuge am khoang 50°C trong 15 phut. Sau do, hat
gidng dugc i cho ndy mam, cdc hat gidng nay mam
dugc tuyén chon dong nhit va sir dung cho thi
nghiém.

Co 16ng vuc duoc danh gia cac chi tiéu hinh thai
cua than: kléu than, mau sic gbc than; 14: mau sdc
bia 14, mau sic gan chinh cua 14, 1ong to ¢ cb 14;
chidu dai bong; hat gdm mau sic, kiéu rau hat; va
chiéu cao than dya trén nghién ctru ciia Tabacchi et
al. (2006) va Altop and Mennan (2011).

2.2.2 Random Amplified Polymorphism DNA
(RAPD)

a. Ly trich DNA

DNA duogc trich tr 14 theo quy trinh CTAB
(Doyle and Doyle, 1987) nhu sau: Mau 14 duge
nghién bang chay va cbi véi dung dich dém
(extraction buffer, 0,1 M tris-HCI pH 8; 0,5 M
ethylenediamine- tetraacetic acid (EDTA) pH 8;
0,2% B-mercapto ethanol). Sau d6, mau dugc
chuyén sang ng eppendorf 2,2 mL cing véi 50 nL
sodium dodecyl sulfate (SDS) 10%, duoc tron déu
va i § 65°C trong 30 phit. Tiép tuc, mau dwoc ly
tam 10 phut véi toc do 13.000 vong/phat. Sau khi
chuyén 800 pL dung dich phia trén qua ong
eppendorf moi, thém 800 pL isopropanol, dao ong
nhe nhang va u & -20°C trong 2 gid. Mau dugc tiép
tuc ly tim 10 phut véi tbe d6 13.000 vong/pht, loai
b6 phan dung dich thu phan két tia. Thém 400 pL
dung dich tris-ethylenediamine tetraacetic acid
(TE), dung dich dém pH 8 va tron déu. Tiép tuc thém
400 pL dung dich dém cetyl trimethyl ammonium
bromide (CTAB) va t ¢ 65°C trong 15 phat. Thém
800 uL hon hop chloroform: isoamyl alcohol véi ti
1¢ 24:1 va tron déu trude khi dem ly tim 13.000
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vong/phut trong 5 phut. Chuyen 600 pL dung dich
& trén sang ong nghiém mai rdi thém 1,2 mL cdn
96% va i1 & nhiét do phong trong 15 phiit. Mau dugc
tiép tuc ly tim 13.000 vong/phut trong 10 phut dé
thu phan két taa. Rira DNA bang 500 pL con 70%
va ly tdm 13.000 vong/phut trong 10 phit. DNA
dugc 1am kho va trir trong 100 uL TE. Nong do va
d6 tinh sach DNA dugc xéac dinh bang may do quang
phé & budc song 260 va 280 nm.

b. Ky thugt PCR

Phan tng PCR thyc hién véi thé tich 25 pL bao
gdém: Dung dich PCR ¢6 ndng d6 1X, 2 mM MgCl,,
0,2 mM dNTPs (cac deoxynucleotide don), 0,2 uM
mdi RAPD, 1,5 U taq DNA polymerase, 50 ng DNA
khuén mau va nudc. Phan img PCR dugc thuc hién
qua 45 chu ky gia nhiét: giai doan khoi dau & 94°C
trong 5 phut; 45 chu ky gém bién tinh 15 gidy &
94°C, bat mdi 15 gidy ¢ 38°C, kéo dai 1 phut & 72°C;
giai doan két thiic 72°C trong 7 phut (Williams ez
al., 1993). Chin doan modi duge st dung dua theo
cac tac gia Rutledge et al., 2000, Mamatha ef al.,
2017; Le et al., 2017 nhu sau:

— OPAO02: 5°-TGC CGA GCT G- 3’

— OPEOL: 5’-CCC AAG GTCC- 3’

— OPHO02: 5°-TCG GAC GTG A- 3’

— OPNO06: 5°-GAG ACG CACA-3%

— OPNO07: 5°-CAG CCC AGA G- 3’

— OPN16: 5’-AAG CGA CCT G- 3’

— OPJ06: 5°-TCG TTC CGC A- 3’

— OPK20: 5°-GTG TCG CGA G- 3’

— DASO08: 5’ -AAC GTC TGC C- 3’

San phdm PCR duogc dién di véi gel agarose
1,5% trong dung dich dém tris-borate (TBE) bang
mdy dién di Power Pac 300 (Bio-Rad). Thang chuan
DNA 100 bp dugc sir dung d€ udc luong kich thude
bajmg cua san pham. Két qua dién di duoc ghi nhan
bang may doc gql (Bio-‘Rad UV 2000) va hinh anh
duoc phéan tich bang phan mém Quantity One 4.6.

2.2.3 Ddnh gid sy man cam véi thuoc o

Khéo sat sy man cam véi thude co dugc thyc
hién theo phuong phap cua Xu et al. (2013). O giai
doan 2 - 3 14, cay con dugc xur ly bang thudc trr ¢o
Facet 25 SC (quinclorac) ¢ liu lugng tuong duong
voi 0; 187,5; 250; 312,5 va 375 g hpat chat
quinclorac (a.i.) h~a'1. Thi nghiém dugc bo tri theo
khoi hoan tofm pgﬁu nhién véi 4 1an 1ap lai va c6 10
cay trong moi lan lap lai.

O 14 ngay sau khi phun (NSKP), d9 hiru hiéu
(DHH) duoc xac dinh bang cach dém sb cay sdng

va chét trong nghiém thirc va tinh theo cong thirc
Henderson-Tilton (1955):
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Ta X Cb

" Ca X Th x 100

DHH (%) = [1

Trong do:
~ Ca: S6 cly & chau déi chimg vao 14 NSKP; Cb:
So céy ¢ chéu doi chimg vao thoi diém truge khi xu
ly; Ta: S6 cay ¢ trong chdu c6 xu 1y thude vao 14
NSKP; Tb: S6 céy ¢ chau c6 xu ly thude, trude khi
xu ly thuoc.

DPéanh gia sy man cam cua co 16ng vuc dua trén
md ta cua Moss et al. (2007), trong d6 DHH (%) ¢
liéu khuyén cdo cua mau man cam (S) 1a 81-100%;
cac mau khang tirng cap d6 lan lugt R: 72-80%; RR:
36-71% va RRR: 0-35%.

_EDso, lidu lugng (g a.i/ha) thudc co thé khéqg
ché duoc SQ% co dugc tin}} dL_ra‘ trén phan tich hoi
quy phi tuyén tinh bang phan mém GrapPad Prism
7.04 (Motulsky, 1999) véi phuong trinh:
a+X®x(b—a)

Xe+ Elgy % e

Trong dé: Y: P hitu hiéu (DHH); X: Liéu lwong
quinclorac (g a.i/ha); EDso: Liéu lugng thude khéng
ché duoc 50% co (g a.i/ha); a: Gidi han dudi; b: Gidi
han trén; e: P9 doc cta duong hoi quy
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Ty 18 RI (resistant index) tai EDs duoc tinh bang
cach chia gia tri EDsj ctia quan thé khang voi gia tri
EDso cua nhom nhay cam.

2.3 Phén tich dir li¢u

e S6 lidu dugc thu thap va xur 1y bang phan
mém Excel, IBM SPSS Statistics 20 va GrapPad
Prism 7.04.

— Bang dién di dugc ma hoa nhi phan (0 va 1)
bang phin mém PyElph 1.4 (Pavel and Vasile,
2012). So d6 phan nhom (dendrogram) dwoc xdy
dung boi phuong phap phén tich twong ddng DICE
va SAHN- UPGMA (Unweighted Pair Group
Method with Arithmetic Average) (Sokal, 1958),
phan mém NTSYSpc v.2.1.

3 KET QUA VA THAO LUAN

3.1 Suwmin cim véi quinclorac

O lidu khuyén cao, quinclorac chi dat dugc hi¢u
qua khdng ché co 16ng vuc trung binh 58,5 + 7,3%
(Bang 1), cho thay rang hién nay d c6 xuat hién cac
quan thé co 10ng vuc khang thudc trir ¢o hoat chat
quinclorac & lidu thude xtr 1y thong thuong. Cu thé,
¢6 9 mau co 16ng vuc khang d6i v6i hoat chat
quinclorac, trong d6, 7 mau khang & mirc trung binh
va 2 miu khang manh & liéu luong khuyén céo (250
g a.i/ha).

Bing 1: Sw min ciam ciia 15 miu c6 10ng vure véi thude quinclorac

Do hiru hiéu (%) 6 licu

Méiu Khuydn cfio (250 g a.i. ha') Cip do R-S EDso (g a.i/ha)  Chi sé6 RI
ECI1 412°+£62 RR 266,24 + 30,8 2,0
EC2 78,87+ 7.3 S 150,70+ 9,1 1,1
EC3 81,65+ 6,4 S 171,4% + 4,8 1,3
EC4 16,12+ 4,7 RRR 416,57+ 73,1 3,1
EC5 16,6+ 6,1 RRR 320,0% + 32,3 2,4
EC6 72,6%+9.6 RR 180,4% + 1,8 1,3
EC7 79,97+ 8.5 S 164,3% + 5,7 1,2
EC8 54,4°+ 7.4 RR 284,84+ 49,0 2,1
EC9 33,66+ 6,4 RR 319,5% £ 41,0 2,4
EC10 89,6f+ 9,5 S 156,8% + 6,3 1,2
EC11 37,1'+ 8,0 RR 314,5% + 40,7 2,3
ECI2 34,6+ 6,8 RR 377,04+ 61,0 2,8
EC13 88,5+93 S 140,6° = 36,8 1,0
EC14 67,84 +5.4 RR 213,2% +£37.9 1,6
EC15 86,27+ 7.6 S 134,18+ 21,0 -
Trung binh 58,5+7,3 - 240,6 + 32,7 -
F * - * _
CV% 12,88 - 17,84 -

*: Cdc chit cdi theo sau gid tri trung binh trong cing mét cot giong nhau thi khéc biét khéng cé ¥ nghia thong ké & mirc

5% theo phép thir Duncan

A: Chi s6 RI: Gid tri EDso ciia cde mau chia cho gid tri EDso cuia mdu man cam EC15

Cdp dg R-S: Dua trén thang danh gid ciia Moss et al. (2007), trong d6 dg hitu hiéu (%) o liéu luong khuyén cdo ciia
mau man cam S la tir 81-100%, cac mau khang ting cap do lan luot R: 72-80%,; RR: 36-71% va RRR: 0-35%
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Dua vio gia tri EDso (lidu lugng khdng ché hiéu
qua 50% quan thé), mau c6 long vuc khang
quinclorac manh nhat 1a EC4 véi gia tri EDsy cao,
416,5 ga.i. ha!, chi s6 khang RI=3,1 (Bang 1). Bén
canh d6, cic mau khang thap hon nhu EC12 (377,0
g a.i/ha, RT =2,8), EC5 (320,0 g a.i/ha, RI = 2,4),
EC9 (319,5 g a.i/ha, RI = 2,4) va EC11 (314,5 g
a.i/ha, Rl = 2,3). Do d6, quinclorac & néng do
khuyén céo khong thé khdng ché dugc cac quan thé
khang nay, can c6 bién phap phong trir két hop dé
dat hi€u qua hon trong cong tac quan 1y co dai. Dya
trén gia tri EDso va chi sb khang RI, c6 thé két ludn
rang EC13 va EC15 1a mau nhay cam véi quinclorac
va miu EC4; EC5; EC8; EC9; EC11 va EC12 1a cac
mau c6 16ng vue khang quinclorac, voi thi ty khang
la EC4 > ECI12 > EC5 > EC9 > ECI11 > ECS.

Gia tri EDs trung binh cta c6 16ng vuc 1a 240,6
g a.i/ha, cao hon so véi két qua cta Xu et al. (2013)
la 36,75 g a./ha & Echinocloa crus-galli var.
zelayensis. Két qua nay cho thiy c6 16ng vuc tai Viét
Nam khang quinclorac manh hon do qua trinh st
dung thudc quinclorac lién tiép trong khoang thoi
gian dai. Mic khac, gia tri EDso nay thp so vai két
qua cta Lopez-Martinez et al. (1999) (tir 400 dén
900 g a.i. ha” 1) Ngoaira, Chen et al. (2016) ghi nhén
48% quan thé co long vuc nghién ctu tai Trung
Qudc 12 quan thé c6 khang véi nhidu cap do tir khang
cao (RI >10) cho dén cic quan thé khang rat cao (RI
1én dén 100).
3.2 Pa dang hinh thai ciia c6 16ng vue

Trong cac dic diém hinh thai khao sat & co 1ong
vuc (Bang 2), tat ca cac dic tinh déu biéu hién tinh
da hinh. Trong 15 miu c6 10ng vuc thiy dugc su
phat trién cua than chdi va 14 & 2 dang: thang dung
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va xoe, véi kiéu than dang xoe ph6 bién hon
(53,3%). Phan than goc ¢6 3 mau séc riéng biét bao
gdm mau do tim, hdng hodc xanh. Bia 14 va gan la
chmh cua co 16ng vuc ciing ¢6 sy da dang mau sac
gdm tring, xanh va tim. Trong do, gan la mau trang
dugc tim thay phd bién nhat trong cac miu quan sat
(66,6%) va gan 14 mau tim chi chiém ti 18 6,7%.
Kiéu hat va mau sic hat cung 1a 2 déc diém hinh thai
co ban c6 thé dé quan sat thay su khac biét trén dong
rudng. Véi 3 kiéu hat nhu khong co rau hat, hat cé
rau ngén hodc hat ¢6 rau dai. Pa sd cac mau déu co
hat mau xanh vdi ti 16 80%, va hat c6 rdu dai chiém
60% tong s6. Dya vao so db hinh nhanh (Hinh 2) c6
thé chia 15 miu c6 16ng vuc vao 3 nhém chinh voi
d6 tuong ddng tir 30 dén 89%:

Nhom 1 gdm ¢6 10 mau phén vao 2 nhém phu,
c6 chung dac diém gan 1a mau tring. Cu thé, nhom
1.1 gdmcod 5 mau ECI, EC2, EC6, EC13 va EC14.
Bén canh su giéng nhau vé mau sic cua gan 14 thi
cic mau trong nhom nay con c6 chung hinh thirc
phat trién ctia bui 1a thang dimg va phan gdc than c6
mau do tim. Pic biét trong nhom nay c6 2 mau EC1
va EC2 gidng nhau 7 dic diém hinh thai quan sat
dugc, c6 do tuong dong 16n nhat (89%). Vitridialy
cua hai mau c6 16ng vuc nay gan nhau, vi thé hai
mau nay co6 thé co cing ngudn goc hodc kiéu hinh
bi chi phdi bdi méi truong sdng twong tw. Mic khac,
nhém 1.2 ciing gdm 5 miu: EC3, EC4, EC11, EC12
va ECS, c6 dang bui xoe va than mau xanh.

Nhoém 2 gdm c6 4 mau EC7, EC8, EC9 va EC10
c6 gan 14 mau xanh, bia 14 va hat mau xanh. Do
tuong dong 16n nhét 1a 89% & mau EC7 va EC9
trong khi do tuong dong trong nhom thip nhét 1a
41% gitra EC7 va EC10.

Bang 2: Sw da dang vé cac dic diém hinh thai cia c6 16ng vure

Pic diém hinh thai Ty 18 (%)  Dic diém hinh thai Ty 18 (%)

2 Thang dimn 46,7 N Tim 20,0

1. Kiéu than Xoe & & 533 6. Mau sac hat Xanh 80,0

Do tim 26,7 Khoéng rau 20,0

2. Mau sic géc than Héng 40,0 7. Kiéu rau hat Rau ngén 20,0

Xanh 33,3 Réu dai 60,0

Tim 26,7 <130 cm 533

3. Mau sic bia la Xanh 333 8. Chiéu cao 131-170 cm 334

Tring 40,0 > 170 cm 13,3

) Tim 6,7 )

4. Mau sac gan 1a Xanh 26,7 A s Ngan hon 26 cm 26,7

Tring 666 gé“eu dai Tir 26-30 cm 40,0

5. Long to & cubn 14 Co 53,3 Dai hon 30 cm 33,3
Khéng 46,7
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Hinh 2: Méi quan h¢ giira 15 miu c6 1dng vue qua phén tich twong dong DICE va phuong phap
UPGMA duwa trén phan tich hinh thai

Nhom 3 chi ¢6 mau EC15 ¢6 kiéu hinh khac biét
s0 voi tat ca cac mau co 1dng vuc quan sat trong
nghién ctru nay. EC15 ¢6 hinh dang bui xoe, gbc
than mau hdng, bia 14 va gan 14 mau tim, hat mau
tim va khong c6 rau hat. EC15 ¢6 do tuong dong
thip nhat voi EC1 va trong dong v6i cac nhdm con
lai & 30%.

Két qua phan tich cho thdy hinh thai cua chi
Echinochloa khong chi da dang gitia cac loai ma con
da dang trong cung loai. Lopez-Martinez et al. (1999)
danh gia dugc gitra 7 quan thé co 16ng vuc ¢6 su tuong
ddng hinh thai 16n 85 - 97%. Do d6, c6 su khac biét
hinh thai 16n hon cua c6 10ng vuc & nghién ctru ndy.
Su khac biét vé vi trf dia 1y va diéu kién méi trudng,
thu phan chéo hodc ¢ thé c6 sur xudt hién ctia dot bién
trong kiéu gene 1a nhimg nguyén nhan co thé tao nén
sur bién d6i hinh thai ciia quan thé. Vi thé, cin dén phan
tich sinh hoc phén tir dé c6 thé danh gia dugc chinh xé4c
hon mbi quan hé gitra cac quan thé co 16ng vurc.
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3.3 Pa dang di truyén ciia ¢6 1ong vure

Trong cac doan mdi RAPD di duoc sir dung trén
15 mau 6 16ng vuc, ¢6 9 doan moi khuéch dai duoc
c4c bang da hinh va c6 tinh lap lai trén tit ca 15 mau
¢ 10ng vuc (Bang 3). Cac doan mdi khuéch dai
dugc 62 bang, v6i 36 bang da hinh chiém ty 18
51,2%. Hau hét cac mau co léng vue déu c6 do
tuong ddng di truyén cao tir 86-96%. Theo so dd ¢b
thé chia 15 mau c6 16ng vue vao 3 nhém chinh (Hinh
3).

Nhém 1: gdm c6 9 mau phan thanh 2 nhém phuy.
Nhom phu 1.1 gdm c6 4 mau EC1, EC2, EC9 va
EC13 twong ddng véi nhau trong khoang 90-96%.
Trong d6, mau EC1 c¢6 mdi quan hé gan giii nhét voi
EC2, twong ddng dén 96%. Diéu nay phu hop véi
két qua phan tich hinh thai khi 2 mau nay di truyén
cung nhau véi d6 trong dong 16n nhat. Nhém phu
1.2 ¢6 5 miu bao gém EC3, EC4, EC7, ECI10 va
EC12 tuwong ddng & mirc tir 92-95%.
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Nhom 2: nhém nay chi c6 mot mau duy nhat 1a
EC15. Mau nay luon cé quan hé xa véi cac mau con
lai trong ca phan tich hinh thai va di truyén. Tuong
ddng di truyén cao nhit vi mau EC12 14 90% va co
d6 tuong ddng thip nhit d6i véi mau EC5 1a 80%.
Khoang cach di truyén giita EC15 va EC5 c6 thé bi
anh huéng boi khoang cich dia 1y khi 2 miu nay
thugc nhimg vung xa nhau. Trai lai, EC15 va EC12
thugc ving dia ly gan nhau nén c6 do twong dong di
truyén cao.

Nhom 3: gdm c¢6 5 mau EC5, EC11, EC14, EC6
va ECS, v6i d6 twong dong trong khoang 91-94%.
Trong cing nhom, EC6 c6 quan hé di truyén gan
nhéit véi EC8 (94%) va xa nhat voi EC5 (91%). So
v6i ngoai nhom, EC8 ¢é quan hé xa nhét voi EC1,
khi 2 miu nay chi tuong dong di truyén & 85%.

Ruiz-Santaella ef al. (2006) cho thdy khao sat cac
quan thé c¢o 1ong vuc c6 quan hé di truyén gan voi
nhau v6i do twong dong 1én dén 100%. Trong mot
nghién curu khac, Altop and Mennan (2011) khao sat
dugc trong 34 quén thé co 16ng vuc khac nhau c6 do
twong dong di truyén trong khoang 75 — 98%. Cac
quan thé co 1ong vuc & nghién ctru cia Lopez-
Martinez et al. (1999) cho thiy c6 d¢ tuong dong
thap hon, chi & mirc 70%.

Mau ¢6 1ng vuc EC15 khac biét nhét trong 15
mau co quan sat, luén thugc mot nhém riéng l‘é trong
2 phuong phap phén tich hinh thai va di truyén. Poi

Tap 55, S6 chuyén dé: Cong nghé Sinh hoc (2019)(1): 151-159

v6i phéan tich hinh thai, EC15 thu¢c nhém 3 va c6
do tuong ddng hinh thai thap nhét (30%) voi cac
mau con lai. D&i v6i phan tich di truyén bing ky
thuat RAPD, EC15 thudc nhom 2, cling 1a mot nhom
riéng tach biét so voi cac mau con lai. Ky thuat
RAPD gitip nhan dién dugce chinh xac hon méi quan
hé di truyen ctia co 1ong vuc khi co su glong nhau
phirc tap vé hinh thai. Cu thé & miu co 1ong vuc
EC11 va EC12, vé6i do tuong dong hinh thai dén
78%. Hon nita, vi tri thu mau ciia 2 mau co nay kha
gan nhau, nhung phén tich di truyén cho thay 2 mau
nay hoan toan khac nhau, ching thugc 2 nhém riéng
biét v6i do twong ddng thap. Mau EC11 thude nhom
3, ¢6 quan hé gan véi EC14 trong khi EC12 c6 do
tuong dong di truyén cao voi EC10 thudc nhom 1.

Mau ¢6 16ng vuc EC5 thugc nhém 3 trong khi
cac mau con lai co chung khu vuc dia ly tinh An
Giang (EC1, EC2, EC3 va EC4) thugc nhom 1. Tuy
nhién, phan tich hinh thai cho thiy tit ca 5 mau
thudc khu vuc nay déu cé kiéu hinh twong tu thudc
nhém 1. Trudng hop nay, chon loc dia 1y va diéu
kién va moi trudng dudng nhur anh huong dén su da
dang di truyén cua co 10ng vuc. Cé sy khac biét di
truyén nhung duoc sinh trudng trong cung diéu kién
tuong tu sé dan dén su tuong dong ve kleu hinh.
Mic khac, mau EC6 d6 tuong dong di truyén 94%
voi EC8 nhung hinh thai cta chung lai khac biét
nhau, didu kién maéi truong c6 thé dong gop vao su
da dang cua c6 16ng vuc.

Bing 3: Su da hinh ciia 9 mdi RAPD ¢ 15 miu ¢é 1ong vue

STT Mbi Tong sb biing S6 bing da hinh Ty 1¢ da hinh (%)

1 OPA02 4 1 25,0

2 OPEO! 6 2 33,3

3 OPHO02 11 8 72,7

4  OPNO6 3 1 333

5  OPNO7 8 2 25,0

6 OPNI16 4 3 75,0

7 OPJO6 5 2 40,0

8 OPK20 14 12 85,7

9 DASO08 7 5 714
Tong 62 36 -
Trung binh 6,8 +3.,6 4,0+3,7 51,2+24,4

Su tuong dong di truyén trong quan thé cing
nhom va mic d6 khang thude quinclorac dugc phan
tich dé tim méi tuong quan c6 thé ton tai giita di
truyén va tinh khang thudc cia co 16ng vuc. Nhin
chung, su twong dong di truyén (phan tich RAPD)
va muc d6 khang thudc quinclorac chua thé hién
duoge mbi quan hé twong quan. Mau co 10ng vic
EC1 va EC2 c6 quan h¢ di truyén gén nhat (d6 tuong
ddng di truyén 96%), nhung sy man cam cia 1 ching
voi thudc quinclorac lai khac nhau. Cy thé, mau EC2
man cam véi quinclorac (EDso = 150,7 g a.i/ha)
trong khi gia tri EDso cua EC1 14 266,2 g a.i/ha. Méc

khac, EC4 va ECS c6 tinh khang v6i quinclorac &
lidu luong khuyén cdo, nhung chung lai thudc 2
nhém riéng biét. Gia trj EDsy cia EC4 va EC5 lan
luot 1a 416,5 g a.i/ha va 320 g a.i/ha, nhung EC4
thugc nhém 1 va ECS5 thudc nhéom 3, khoang cach di
truyén 1a 0,13. Dit liéu RAPD chi ra ring dot bién
¢6 thé dién ra doc 1ap khi 2 mau c6 16ng vuc khang
hién dién trong 2 nhom di truyén riéng biét, dai dién
cho 2 quén thé riéng biét. Hon nita, mau EC7 va EC9
tuong dong di truyén dén 90% cing v6i nhitng dic
diém hinh thai gibng nhau nhung ching cé tinh
khang thudc quinclorac khac nhau. Trong d6, gié tri
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EDs ciia EC7 va EC9 lan luot 12 164,3 va 319,5 g
a.i/ha. Ngoai ra, 2 mau co6 long vic man cam nhat
voi quinclorac 1a EC13 (EDso = 140,4 g a.i/ha) va
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EC15 (134,1 g a.i/ha) c6 sy khac biét vé phuong
dién hinh thai lan di truyén.

4{ EC1
EC2
—— EC9
EC13
EC3
EC4
EC7
ECI10
ECI12
ECI15

ECS5
EC11
EC14
EC6
EC8

[

IR50404

032 038 0,45 0,51 057

0,64

0,70 0,77 0,83 0,90 0,96

b tuong dong

Hinh 3: Méi quan hé giira 15 mau ¢é 1ong vue qua phén tich twong ddng DICE va phwong phap
UPGMA dua trén dau phan tic RAPD

4 KET LUAN

C6 16ng vyc & 3 tinh thude khu vuc da dang ca
phuong dién hinh thai 1an di truyén. Nghién ctru cho
thay rang cic miu co 1ong vuc c¢6 ngudn goc thu
mau cung mot tinh nhung co sy khac nhau ve kha
nang khang thudc co hoat chat quinclorac clng nhu
do di truyen Hon ntra, cdc nhém tuong dong di
truyén bao gdm ca cac quin thé co 1dng vuc nhay
cam va khang quinclorac manh. Tinh khang c6 thé
phat trlen doc lap trong mdi nhoém boi vi tinh khang
phat trién nhanh hon sy thay doi di truyén ciia quan
thé. K§ thuat RAPD gitip nhén dién dugc chinh xac
hon mdi quan hé di truyén cua co 16ng vuc trong
truong hop co su glong nhau phtrc tap vé hinh thai
do anh huong boi yéu t6 moi truong. Ngoai ra,
nghién ctru chi ra rang phén tich RAPD hiéu qua
trong d4nh gia sy da dang trong cac quan thé c6 1ong
vuc thu tr 3 tinh An Giang, Kién Giang va Vinh
Long. Két qua khoang cach di truyén tir phén tich
RAPD chua cung cip ddy du thong tin di truyen dé
¢6 thé phat hién dugc tinh khang trong céc quan thé
¢6 10ng vuc khao sat. Cac mau c6 khang manh d6i
voi quinclorac biéu hién sy khong tuong dong di
truyén voi két qua phan tich RAPD. Tinh khang c6
thé phat trién doc lap gan day, vi thé chung khong
¢6 di thoi gian dé mau khang & 2 nhém di truyén
khac nhau phat trién tir mot nén ting di truyén chung
trong pham vi rng. Nghién ctru xa hon nén dugc

thuc hién dé khao sat s6 luong cac quan thé dai dién
& khu vuc nay, s luong quan thé phat trién tinh
khang quinclorac. Bén canh, cac nghién ctu khac
bao gdm xéc dinh gene quy dinh tinh khang, phat
trién ky thuét phat hién nhanh tinh khang cua loai ¢6
16ng vuc can dugc tiép tuc nghién ciru.

LOI CAM TA

Cac tac gia xin chan thanh cdm on céc thanh vién
cua Phong thi nghiém Sinh hoa, B6 mén Cong Nghé
Sinh hoc Phan tr, Vién Nghién ctru va Phat trién
Cong nghé Sinh hoc cua Truong Pai hoc Can Tho
da tao diéu kién va hd trg dé thuc hién nghién ctu
nay.
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