s Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Néng nghiép | Cong nghé sinh hoc trong ndng nghiép, thdy san DOI: 10.31276/VIST.2025.3708
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Tom téit:
Cay dau tay (Fragaria spp.) 1a mét loai ciy co gia tri kinh té, dinh dwdrng va y hoc cao. Qua dau tiy giau vitamin
C, chit chéng oxy hda va dwoc wa chudng trén thi treong trong nwérc 1an quéc té. Muc tiéu cia nghién ciru nay la
xac dinh da dang di truyén, mdi quan hé va hé sd twong dong clia cac giong diu tay sir dung chi thi phin tir RAPD.
13 mAu dau tiy dwoc thu thap tai Phong nuéi cdy mé GoodSeed, Pa Lat. DNA tir mau 14 dworc ly trich bing bé kit
DNeasy® Plant Pro (Qiagen - Ha Lan) va dworc str dung véi 10 méi RAPD (OPA16, OPA17, OPA20, OPG09, OPG11,
OPG14, OPG18, OPK01, OPK02, OPK03). Ciy phan loai dwoc xy duwng bing phan mém NTSYSpc 2.1 theo phwong
phap phin nhém ddi cac gia tri trung binh s6 hoc UPGMA. Két qua phian tich 10 moéi RAPD tao ra 138 bang, trong
d6 c6 113 bang da hinh (81,79%). M6i OPA20 cho ty 1é da hinh cao nhit (100%), OPKO03 thip nhat (64,23%). Hé s
khoang cach di truyén dao dong 0,11-0,47, véi gia tri trung binh 1a 0,29. Phan tich phan nhém biang UPGMA trén
phin mém NTSYSpc 2.1 chia cac giong thanh nim nhém riéng biét, phan 4nh mirc 46 da dang di truyén giira cac
gidng va la co’ sé quan trong cho cong tac bao ton va chon tao giong diu tiy trong twong lai.

Tir khéa: ciy dau tiy, da dang di truyén, Fragaria x ananassa, m6i RAPD.
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Abstract:

The strawberry plant (Fragaria spp.) is a crop of high economic, nutritional, and medicinal value. Strawberry
fruits are rich in vitamin C and antioxidants and are widely favoured in both local and international markets.
The objective of this research was to determine the genetic diversity, relationships, and similarity coefficients
among some strawberry cultivars using molecular markers of Random Amplified Polymorphic DNA (RAPD). 13
strawberry cultivar samples were collected from the GoodSeed tissue culture laboratory, Da Lat. DNA from leaf
samples was extracted by DNeasy® Plant Pro (Qiagen, the Netherlands) and amplified with 10 RAPD markers
(OPA16, OPA17, OPA20, OPG09, OPG11, OPG14, OPG18, OPK01, OPK02, OPK03). A dendrogram was constructed
using NTSYSpc 2.1 software based on the Unweighted Pair Group Method with Arithmetic Mean (UPGMA). The
results showed that 10 RAPD markers generated a total of 138 bands, of which 113 were polymorphic (81.79%).
Primer OPA20 showed the highest polymorphism rate (100%), while OPK03 showed the lowest (64.23%). Genetic
distance coefficients ranged from 0.11 to 0.47, with an average value of 0.29. Cluster analysis using UPGMA in
NTSYSpc 2.1 software classified the cultivars into five distinct groups, reflecting the level of genetic diversity
among them and providing a valuable basis for strawberry conservation and breeding programmes in the future.
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1. Dat van de

Cay dau tay thudc ho Hoa hong (Rosaceae), c6 khoang
3000 thanh vién. Theo bao cdo cta T6 chirc lwong thuc
va Nong nghiép lién hop qudc thé gidi (FAO) nam 2023,
san lwong dau tay dat hon 9,18 triéu tan. Chau A 1a khu
vue san xuit diu tiy 16n nhat (4,53 triéu tdn), theo sau
1a My (2,18 triéu tan), chau Au (1,76 triéu tan), chau Phi
(634,29 nghin tin) va chau Pai Duwong (60,31 nghin tin).
Cay dau tiy 1a mot loai ciy an qua c6 gia tri kinh té va
gia tri dinh dudng cao [1]. Két qua nghién ctru cling chi
ra trong 100 g qua dau tay c6 chira 33 kilocalories, giau
vitamin C, mangan va cung cip mdt s6 loai vitamin cling
khoang chit thiét yéu khac [2]. Cac gidng dau tiy khac
nhau vé kich thuwéc qua, mau sic, mui vi, hinh dang qua,
thoi vu chin, mirc d6 sinh san va kha ning chéng chiu
bénh [3].

Bach tuyét trdng 1a gidng dau tiy c6 ngudn gdc tir
Nam My, tirng gan nhu tuyét ching trén thé gi¢i. Nam
2010, loai dau nay dwgc ngwdi dan Ha Lan, Bi hoi sinh
thanh giéng dau thwong mai va dwoc nguwoi Nhat Ban
nhép giéng d€ trong va phat trién ching cho dén ngay
nay. Gidéng cé v ngoai mau trang, c6 vi ngot, mui thom
nhw dd@a. Nhat Sky (Skyberry) va Hana la hai giong dau
tiy cao cép tir tinh Tochigi, Nhat Ban. Skyberry c6 kich
thirc qua to, 6 mong nuwéc, mau sic twoi sang va cé vi
chua ngot dac trung [4]. New Zealand la mdt trong cac
giong dau tay cao cip tai Pa Lat va nguon goc tir chau My,
sau nay dwoec lai tao va dwoc trong rong rii tir nira cudi
thé ky XVIII. Giong New Zealand c¢6 mau do ruc rd, thit
gion ngot va dic biét téa ra hwong thom quyén ri [5].
Giong diu tay Phap, Mara des Bois 1a mdt giong diu tay,
dworc lai tao vao nhirng nam 80 cia thé ky XX b&i cadc nha
lai tao ngwoi Phap cda cong ty Andre, dwa trén (Gento x
Ostara) x (Red Gauntlet x Korona) [5]. Trai dau tay Phap
c6 kich thwéc trung binh dén 16n, thit day, qua mong
nwéec, cd vi ngot thanh, chua nhe, mui thom diu va hau vi
kéo dai [6]. Gibng Albion 1a giong dwoc lai tao tir giéng
“Diamante” véi gidng Cal 94.16-1. Giéng Albion cé kha
nang khang bénh Phytophthora cactorum; twong ty véi
giong “Aromas”, nhung qua to hon, chit lwgng cao hon,
dd cirng va hwong thom tét hon [7]. Gidng Monterey,
dworc lai tao tir giong Albion (ma s6 giéng 97.85-6), dworc
dwa vao thi treong nam 2002. Monterey la cay cho qua
quanh ndm, nang suit cao va kha ning khang bénh tét,
than cdy rong va thang, qua c6 hwong vi néi bat véi hau
vi ngot [8]. Tai Han Qudc, giobng didu Han Samgong va
Han King 1a hai dai dién tiéu biéu cho xu hwéng lai tao
nodi dia véi muc tiéu nang cao chit lwgng va san lugng.
DAu tdy Han Quéc c6 kich thwéce trai 16n, mau do twoi,
qua mong va rit ngot. Giong Nhat Lun, loai diu c6 chiéu
cao thdp, dé cham s6c va phi hop véi khong gian trong
nhé va mo hinh néng nghiép do thi. Trai to, mong nudrc,
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mau do twoi, vi ngot thanh xen 1an chua nhe, thom ngon
[9]. Giong Uc ciing dwoc lai tao rat da dang, véi cac giong
phé bién nhw Albion, Ruby Gem, Gamarosa va Festival,
vOn cé ngudn gbc tir My, Israel va Nhat Ban. Giong cé
mau dé twoi, vi ngot thanh mat, hwong thom nhe [10].
Sabrian ciing 1a mot giéng dau tiy c6 nguon gdc tir chau
M§, c6 qua to [11]. Ha Lan 1a mdt qudc gia ndi tiéng trong
viéc lai tao va phat trién cac giong dau tiy, dic biét la tir
thé ky 20. Giong HLHH c6 thé la mdt bién thé dwoc phat
trién tai Ha Lan, v&i dac diém ndi bat 1a kha ndng chiu
nhiét tét va hoa c6 mau héng dam, goi lién twdng dén
hoa hong (thudc cung ho Rosaceae véi dau tay) [12].

C6 nhiéu chwong trinh nhan giéng dwoc thuc hién,
nham tao ra cac giéng dau tdy madi cai thién hwong vi
hoac kéo dai thoi gian thu hoach va bdo quan [13]. Theo
truyén thong, viéc xac dinh cac giong diu tiy dwoc thuc
hién bang cach kiém tra sw khac biét vé dic diém hinh
thai hodc sinh Iy nhw cic théng sé vé 14, hoa, qua va thoi
gian ra hoa [11]. Tuy nhién, nhitng phwong phap do
khong pht hop véi diu tiy vi sw khac biét di truyén va
ki€u hinh giita cic giong la rit nho. Cac dic diém kiéu
hinh c6 han ché 1a chung bi d&nh hwdng béi cac yéu té
mdi trweong va cac giai doan phat trién cta thuc vat, dac
biét 1a cac nghién ctru mirc o da hinh vé ki€u hinh van
chwa dwoc danh gia day du [14]. Ngwoc lai, cic chi thi
phan t&r dwoc dwa trén tinh da hinh cta trinh tw DNA
thi khéng phu thudc vao diéu kién moi trweong va dwa
ra mirc do da hinh cao. Do d6, chi thi phan tir DNA dwoc
phét trién dé phan tich da dang di truyén, l4p ban do lién
két va xac dinh giong diu tiy [15]. Phan tich da dang
di truyén trong quan thé thong qua Random Amplified
Polymorphic DNA (RAPD) cho thiy, sy da dang cao cua
cac chi thi va tiém ning &ng dung ctia cic chi thi phin
tl trong cac nghién ciu quan thé. So sanh v&i phwong
phap phan tich allozyme, AFLP, SSR va RFLP, phwong
phip RAPD cung cip sé lwong moi nhiéu hon va dwogc
xem la phwong phap don gian, hiéu qua trong viéc phat
hién da dang di truyén [16]. Ky thuidt RAPD, mot phwong
phap nhanh va chi phi twong doi thip, dwgc str dung
rong rai dé phan tich sy bién déi di truyén cta vi khuin,
ndm va thuc vat [17], dwgc m6 td nhw mot ki thuat kha
manh dé danh gia sw da dang di truyén nham phat hién
diém twong dong gitra va bén trong loai ma khéng can
biét trwdc trinh tw DNA. Mic du kha nang tai tao thip
hon, phwong phap RAPD thwdong dwoc mong muén hon
do céc nghién ctru vé hiéu qua chi phi lién quan dén sd
lwgng mau nhé hon. Cong nghé RAPD da dwgc sir dung
dé nghién ctru sw da dang di truyén trong va gitra cac
quan thé, da dwoc ap dung cho nhiéu loai thwc vat quy
hiém hodc bi de doa nhw & ciy hué trang (Polianthes
tuberosa L.) [18], cay &t [19-21], ndm so [22], ciy dau
tay [23], ca tim [24] va cAy chudi [25].
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Pham vi bién d6i di truyén dwoc kiém soat boi hé
thong sinh san, tir d6 kiém soat sy thay déi thich nghi
[26]. Pa dang di truyén twong d6i gitra cac ca thé hoadc
quan thé co thé dwoc xac dinh bang cach sir dung cac chi
thi ki€u hinh va phén ti.

Dba Lat dwoc xem 13 dia diém ly twdng cho qua trinh
canh tac cac giéng dau tiy nhw Bach tuyét trang, HLHH,
Monterey, Uc, Phap, Nhat lun, Albion, Nhat Sky, Han
Samgong, Han King, New Zealand, Hana, Sabrian, nhuwng
c6 rat it nghién ctru vé s da dang di truyén cling nhw sy
twong dong cla cac giéng diu tiy trén dwoc thwce hién.
Muc tiéu trong nghién ctru nay la stt dung 10 chi thi phan
tit RAPD dé phéan tich da dang di truyén cia 13 gidng dau
tay thwong mai dwoc trong phd bién tai ba Lat. Két qua
nghién ctru c6 thé dwoc str dung cho cac nghién ctru tiép
theo nhw bdo ton da dang di truyén, cdc chwong trinh
nhan gidng va nghién ctru di truyén hoic bd gen cla cac
giong dau tay.

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

Mudi ba mau dau tay dwoc cung cdp tir phong nudi
cdy md GoodSeed (Thanh MAu, Langbiang, Pa Lat). Cay
con dwoc thuin tai trang trai giéng (Nguyén T& Luec,
phwong Lam Vién, Pa Lat) va dwoc trinh bay & bang 1,
hinh 1. M4u 14 diu tay thu tai trang trai giéng dwoc bd
vao tui zip, bdo quan lanh va dwoc chuyén vé phong thi
nghiém thudc Vién Cong nghé Sinh hoc, Trudng Pai hoc
Tra Vinh dé tién hanh ly trich DNA. Thoi gian thu mau la
thang 5/2025.

Bang 1. Danh sach cac giéng dau dworc thu thap tai Da Lat.
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Hinh 1. Béc diém qua, 1a va hoa cua 13 giéng dau tay dwoc diing
trong nghién ctru.

2.2. Phwong phdp nghién ciru

Tdch chiét DNA va phdn trng RAPD: 0,1 g mau 14 duoc
tach chiét theo quy trinh ciia DNeasy® Plant Pro Kit
(Qiagen - Ha Lan). MAu DNA sau khi tach chiét duoc tién
hanh kiém tra néng d6 bang may Nanodrop (Thermo
Scientific) va dién di trén gel 1% agarose.

Téng thé tich cia mot phan ng PCR - RAPD 1a 10 pl
bao gom: 5 pl Phanta flash master mix 1X, 2 ul DNA khuén
(100 ng/pul), 1 ul méi RAPD (100 pmol) va 2 ul nwéc siéu
sach khtt ion. Trinh tw mdi dwoc trinh bay & bang 2. Moi
moi dwoc 1dp lai 2 IAn. Phan ng PCR dwoc thwe hién
trén may PCR (Mastercycler® X50s, Eppendorf) véi cac
thong so6 chu trinh nhiét nhw sau: Chwong trinh gia nhiét
cho phan (rng PCR khéi dAu bang giai doan bién tinh
DNA & nhiét d6 94°C trong 5 pht, theo sau la 45 chu ky
gia nhiét v&i cac giai doan: bién tinh DNA & 94°C trong
15 giay, gdn moi & 32-34°C (tuy loai mdi) trong 60 gidy,
tong hop DNA & 72°C trong 15 gidy va két thic phan rng

STT  Ténmiu Mdhéamiu  Ngudngdc PCR béng giai doan 6n dinh san phdm & 72°C trong 5
1 Bach tuyét trang BTT Nam My phut va lwu triv & 4°C.
2 Nhit Sky NS Nhat Ban Bang 2. Cac primer str dung cho k¥ thuat RAPD dung dé danh gia
13 giébng dau tay.
3 Ha Lan hoa hong HLHH Ha Lan
R A . Trinh tw primer Tm Tai liéu tham
4 New Zealand NEW Chau My STT Tén primer (5-3) C) Kkhao
5 Hana HN Nhat Ban 1 OPA16 AGCCAGCGAA 32 [27]
6 Phap p Phap 2 OPA17 GACCGCTTGT 32 [27]
7 Han Samgong HS Han Quéc 3 OPA20 GTTGCGATCC 32 [27]
8 Oc U DAau My x dau Chile 4 OPG09 CTGACGTCAC 32 [23]
: D 5 OPG11 TGCCCGTCGT 34 [27]
9 Albion ALB California, My
6 OPG14 GGATGAGACC 32 [27]
10 Han King HK Han Qudc
7 OPG18 GGCTCATGTG 32 [27]
11 Monterey O California, My 8 OPKO1 TGC CGA GCT G 34 [23]
12 Nhatlun NL Nhat Ban 9 OPKO02 GTG AGG CGT C 34 [23]
13 Sabrian SAB Chau My 10 OPKO3 CCCTACCGAC 34 [23]
LR Nore i 3"
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Phdn tich va xi Iy s6 liéu: Dt liéu thu dwoc tir phan
rng PCR v&i chi thi RAPD trén gel sé dwoc chuyén doi
thanh m&t ma tran nhi phan trong Excel. CAch ma héa dir
liéu sé nhw sau: S6 1 dai dién cho sw hién dién ctia bang
DNA, trong khi s6 0 cho thiy khong c6 bang DNA.

Dit liéu nay sau d6 sé dwoc dung dé xiy dung cay
phén loai di truyén cho cac giong dau tiy dwa vao phan
mém NTSYSpc 2.1 theo phwong phap phin nhém doi
cac gia tri trung binh s6 hoc UPGMA (Unweighted Pair
Group Method with Arithmetic Mean). Biéu d6 cay phan
loai di truyén sé dwoc tao ra thong qua phwong phap
SAHN (Sequential Agglomerative Hierarchical Non -
overlapping) trong phan mém NTSYSpc 2.1.

Thwc hién tinh toan chi s6 da hinh PIC (Polymorphic
Information Content) cia mdi bang RAPD dwoc tinh theo
coéng thirc: PIC (i)=1 - Z Pij? [28]. Chi s& sai khac giira cac
cip moi Rp (resolving power) dworc tinh theo cong thirc:
Rp=X I, trong do, I, 1a gia tri dai dién cho thong tin cia
doan, 1,=1-(2x|0,5-p[), p 1a ty 1€ céc mau xuat hién bing
vach [29].

3. Két qua va ban luan
3.1. Két qua tdch chiét DNA téng s6

Trong nghién ctru nay, tong sé6 DNA dwoc ly trich tir
mau l4 clia 13 gidng dau tiy déu dat chat lwong tét, dap
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rng du diéu kién cho cac thi nghiém danh gia da dang di
truyén dwa vao chi thi RAPD (hinh 2).

M BIT NS HLHH NEW HN P HS U ALB HK MON NL SAB

Hinh 2. Két qua dién di DNA téng s6. M la thang chuan (1 kb).
3.2. Pa dang di truyén dwa trén chi thi RAPD

Két qua nghién cttu cho thiy, tit cad 10 méi RAPD
dwoc dung dé danh gia da dang di truyén cua 13 gidng
dau tay déu tao ra san phdm khuéch dai. Tuy nhién, cé sy
khéc biét ro vé sé lwong biang dwoc khuéch dai, ty 1é da
hinh & cdc m6i khac nhau (hinh 3).

Két qua bang 3 cho thay, tat ca cAc m6i déu tao ra san
phadm khuéch dai véi sé lwong bang dao dong tir 11 dén
16, ty 1€ bang da hinh tir 64,23 dén 100%, phan anh mic
dd da dang di truyén giitra 13 giéng dau tiy dwgc khao
sat. Trong d6, m6i OPA20 thé hién hiéu suit vuot troi
voi 100% bang da hinh, kich thuéc tir 300 dén 2500
bp, trong khi m6i OPKO03 c6 ty 1é thidp nhit (64,23%)
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Hinh 3. Két qua dién di v&i 10 chi thi RAPD. M la thang chuan (1kb). Céc bang da hinh ré nét (300-2600 bp) dwoc dung dé phan tich RAPD.

M(ii t&n chi ra cac bang da hinh ctia moi.
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va 5 bing dong hinh tai kich thwéc 220, 350, 550, 850
va 1500 bp. Trong nghién cttu cia R.G.F. Morales va cs
(2011) [27], chi ghi nhdn mdt bang da hinh trong chin
bang (twong dwong 12,5%), nghién ctru hién tai cho
thdy kha nang vuwot troi ciia moi OPA20 trong viéc phat
hién sy da hinh di truyén cta cac giéng dau tiy. Két qua
ciing chi ra, m6i OPK03 cho két qua t6t hon so véi nghién
ctru ctia H.A.M. Khalil va cs (2019) [30], trong dé chi phat
hién 1 bang da hinh trong 4 bang twong dwong 25%.
Viéc gia tang s6 lwong va ty 1é bang da hinh cho thay suw
toi wu trong diéu kién phan &ng va do da dang ctia cac
giong khdo sat.

M6t s6 moi nhw OPA16, OPG09, OPG14 va OPKO02 cb
ty 1é da hinh cao (trén 85%), cung véi chi sé PIC (0,35,
0,33, 0,38 va 0,45) va Rp (13,38, 12,31, 15,23 va 10,15)
dat mic twong do6i cho thiy d6 phan giai t6t va mic do
da hinh cao ctia cic moi trong danh gia sw da dang di
truyén. M6i OPA16 tao ra 12 bang, trong d6 ¢6 11 bang da
hinh, chiém ty 1 91,67% va mot bang dong hinh tai vi tri
500 bp. Kich thwéc cac bing dao déng 300-2000 bp. Két
qua twong tw dwoc tim thiy trong nghién cru cta G.R.
Aristya va cs (2019) [23] & gidng diu tAy va mot s6 gidng
mam x06i. Piéu nay cho thiy, méi OPA16 c6 tinh 6n dinh
va d6 nhay cao trong viéc phat hién da hinh & gidng dau
tay. M6i OPG09 nghién ctru trén ciy nghé tiy cho téng s6
bangla 10, véi s6 bang da hinh 1a 7, chiém ty 1& 70%. Chi
s6 PIC 12 0,27 va chi s0 sai khac Rp 1a 4,41. Trong nghién
ctru ctia M.A. Mir va cs (2021) [31] cho thiy, m6i OPG09
cho két qua da hinh kha cao cac chi sé Rp va PIC déu dat
& muc trén trung binh. M6i OPG14 khuéch dai dwoc 16
bang, trong d6 c6 13 bang da hinh, chiém ty 1é 81,25%
va 3 bang d6éng hinh tai cac vi tri 300, 450 va 650 bp. So
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sanh véi nghién ctru cia H.M. Kwon va cs (2020) [32],
chi phat hién 6 bang da hinh trong 8 bang, twong dwong
75% va chi s6 PIC 1a 0,38. Két qua hién tai khéng chi ghi
nhén s6 lwong bang cao gp dbéi ma con dat cung chi s6
PIC, khang dinh tinh phan biét di truyén manh hon cta
moi OPG14. M6i OPKO02 tao ra téng cdng 15 bing, trong
dé c6 13 bang da hinh, chiém ty 1& 86,67% va 2 bang
dong hinh tai kich thwéc 1800 va 2100 bp. Tai vi tri 320
bp, bing xuit hién & tit ca cac giong khao sat, ngoai trir
giong U, cho thiy kha ning phan biét t6t giira cac giong.
Trong nghién ctru cia M.S.H. Bir va cs (2018) [33], moi
OPKO02 tao ra 10 bang, trong d6 c6 9 bing da hinh, chiém
ty 18 90% khi phén tich 18 bién thé soma cia ciy dau
tay. Mic du so lwgng bang dwgc phat hién trong nghién
ctu hién tai nhiéu hon (15 so vé&i 10), ty 1é da hinh nhin
chung twong dwong. Diéu nay cho thdy méi OPK02 c6 do
tin cdy va kha nang tng dung cao trong viéc phan tich da
dang di truyén & nhiéu loai cdy khac nhau.

Ngoai ra, cic moéi nhw OPG18 va OPKO01, du c6 so
lrong bang ddng hinh cao hon, van phat hién dwoc sw
phén biét rd gitra cic giong, phan anh sw khac biét vé vat
chit di truyén, cé thé do diéu kién canh tac hoic lai tao.
So sdnh vé&i mot sé nghién ctru trwde cho thiy, hau hét
cac moi trong nghién ctru hién tai cho hiéu suit cao hon,
khdng dinh tinh 6n dinh va kha ning ¢ng dung thuc tién
cua chung [23, 27, 28, 32].

Phan tich hé sd PIC cia 10 mo6i RAPD cho thay, moi
OPKO02 c6 chi sé PIC cao nhit (0,45), chirng t6 OPK02
dwoc str dung phé bién trong nghién ctru da dang di
truyén. Hé sé PIC cua cac mo6i OPA20 (0,40), OPG14
(0,38), OPA17 (0,36), OPA16 (0,35), OPG18 (0,33),
OPG09 (0,33) va OPK03 (0,32) cho thiy ching c6 kha

Bang 3. Hé s6 khoang cach di truyén chia 13 giéng dau tay dwa trén 10 moéi RAPD.

Mau BTT NS HLHH NEW HN P HS 0] ALB HK MON NL SAB Trung binh

BTT 0,00

NS 0,27 0,00

HLHH 0,40 0,39 0,00

NEW 0,34 0,29 0,47 0,00

HN 0,29 0,24 0,35 0,24 0,00

P 0,38 0,33 0,40 0,30 0,34 0,00

HS 0,38 0,30 0,34 0,28 0,26 0,24 0,00

U 0,31 0,30 0,41 0,36 0,32 0,35 0,24 0,00

ALB 0,41 0,33 0,37 0,35 0,31 0,29 0,18 0,25 0,00

HK 0,41 0,23 0,44 0,36 0,27 0,34 0,24 0,19 0,22 0,00

MON 0,41 0,31 0,40 0,34 0,29 0,27 0,17 0,27 0,11 0,24 0,00

NL 0,44 0,29 0,41 0,37 0,31 0,39 0,26 0,26 0,24 0,21 0,22 0,00

SAB 0,41 0,43 0,40 0,41 0,33 0,37 0,24 0,30 0,22 0,29 0,28 0,24 0,00

Trung binh 0,37 0,31 040 0,33 0,30 0,32 0,22 0,25 0,20 0,25 0,25 0,24 0,29
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nang phan biét da dang di truyén kha t6t. Cic mdi nhw
OPG11 (0,28) va OPKO1 (0,24) c6 chi s& PIC thép, didu
nay cho thiy ching c¢6 kha nang phan biét kém hon va ¢
thé it hiéu qua trong viéc phat hién sw da dang di truyén
trong cac mau (bang 3).

Chi sé sai khac gitta cac cip moi (Rp) cho thiy sw
twong quan giira ki€u gen v&i chi thi phan tir DNA, chi s6
Rp cang cao chirng té chi thi d6 hiéu qua trong viéc phan
nhém kiéu gen. Chi s6 Rp trung binh cia 10 mo6i RAPD
1a 11,12. M6i OPKO1, c6 chi sé Rp thdp nhat1a 6,15. Moi
OPA20 va OPG14 c6 chi s6 Rp cao nhit 1a 15,23. Hai moi
OPA14 va OPA20 c6 chis6 Rp cao nhatla 15,23, cho thiy
hai mo6i nay c6 kha nang phan biét rit manh mé gitra
cac mau va c6 thé tao ra nhiéu bang dic trung. Cac moi
OPKO02, OPG09, OPA16, OPG18 c6 chi sé Rp lan lwot 1a
10,15, 12,31, 13,38, 13,85, ciing kha cao, cho thiy kha
nang phan biét tét. Cic m6i nhw OPKO1 (6,15), OPG11
(7,08), OPA17 (8,31), OPK03 (9,54) c6 chi s6 Rp thip
hon, cho thdy kha nang phin giai cia ching la yéu, va
cac két qua thu dugc co thé it ro rang hon.

3.3. Phdn nhom di truyén ctia cdc giong dau tdy

Khodang cach di truyén cang nhé thi hai mau cang twong
dong, it khac biét vé mat di truyén va dirng gn nhau trong
ciy phat sinh loai. K&t qua cho thiy, hé s6 khoang cach di
truyén clia 13 giéng dau tdy nam trong khoang 0,11-0,47
vGi gia tri trung binh la 0,29. Hai giong dau tiy 1a ALB
va MON c6 méi quan hé di truyén gin nhau nhéit, véi hé
s6 khoang cach di truyén 1a 0,11. Trong khi do, gitta cac
giong nhw HLHH va NEW c6 mdi quan hé di truyén kha xa
nhau v&i hé s6 khoang cach di truyén 1a 0,47.

Tinh hitu hiéu cia cdc modi RAPD trong viéc giai quyét
caclién két di truyén da dwoc xac nhan béi cdy phan nhém
di truyén (hinh 4), cho thiy sw bién doi di truyén gitra cac
giéng dau tdy v&i 2 cum chinh va 5 nhom riéng biét.
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So' d6 phan nhém di truyén cta 13 giong dau tiy
dwoc phan thanh 5 nhém chinh, cic nhém 1 giong bao
gdbm nhém I chi c6 sy hién dién ciia mot giéng 1a giéng
BTT, nhém III ¢6 sw hién dién cta giéng Phap va nhom
V ¢6 su hién dién cta giong HLHH. Giéng BTT c6 nguén
gdc tir Nam My, trai mau trang, trong khi do, giong HLHH
c6 hoa mau héng. Piéu nay chirng t6 giéng nay cé sw
khéc biét di truyén so véi cac gidng con lai va dwoc chia
riéng 1é thanh mot nhém. Két qua nghién ciru phu hop
v&i nghién ctru cia T.T.Y. Nhu va cs (2025) [34], két qua
danh gia da dang di truyén clia sau giéng dau tay bang
moi rbcL marker chi ra giong HLHH dwoc tach ra thanh
nhém riéng thong qua phwong phap phan tich maximum
parsimony.

Nhém II ¢6 hé s& khodng cach di truyén nam trong
khoang 0,23-0,27, twong rng v&i hé s6 twong déng di
truyén la 0,73-0,77. Nhom II dwoc chia thanh hai nhém
phuy, nhém phu I1.1 ¢6 2 giéng NS va HN, nhém phu 1.2
c6 giong NEW. Trong d6, Nhat Sky hay Skyberry va Hana
la hai giong diu tay c6 chung nguon goc tir Nhat Ban
(bang 1). Trong khi dé, gibng NEW lai c6 nguén goc ti
chiu My nén chung tach biét véi giong HN va HS.

Nhém IV bao gobm 7 giéng, c6 hé sé khoang cach di
truyén la 0,11-0,27 twong &ng v&i hé so twong dong di
truyén la 0,73-0,89, dwoc chia thanh ba nhém bén trong.
Nhém phu IV.1 bao gom cac giéng HS, ALB va MON. Hai
giong 1a Albion va Monterey dwoc phat trién tai Pai hoc
California, c6 hé s6 khodng cach 1a 0,11, diéu nay c6 thé
chirng minh hai giéng ALB va MON c6 thé cung chung
bd me v&i nhau. Mac du cac giong dau tiy duoc lai tao
tlr cdc chwong trinh nhan gidng khac nhau, viéc trao
déi ngudn gen ciing c6 thé xdy ra trong cac giéng [35].
Cac giong trong nhém IV.2 ¢6 ngudn goc tir nhiéu quéc
gia khac nhau nhw Uc, Han Qudc va Nhat Ban. Cac giong
dwoc phan loai nhém phu IV.2 bao gobm U, HK va NL,

dwgc phan loai theo chit lwong trai (trai
ngot) [9] cho thiy c6 m6i quan hé gan v&i
nhau. Nhém phu IV.3 phan thanh nhém
nhd, chi ton tai giéng SAB. Giéng SAB mac
du c6 cung ngudn géc véi NEW, nhung cé
vé chung dwoc lai tao tir cac kiéu gen khéac
nhau.

Viéc da dang héa ngudn giong tir nhiéu
qudc gia gbp phan nang cao chit lwong san
phdm dAu tiy va vi thé, kha niang chia sé
ngubn gene gitra chung 1a rat cao, gép phin

v I i 1 v

Hinh 4. Cay phan nhém di truyén 13 giéng dau tay dwa vao 10 méi RAPD.
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tao nén moi quan hé di truyén giira ching.
Mit khac, c6 nhirng gidng c6 ngudn géc
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khac nhwng lai c6 quan hé di truyén gan véi nhau, ¢6 thé
do diéu kién sinh trwrdng khic nghiét dan dén sw bién déi
trong bo gene. Ngoai ra, viéc trong & cac trang trai tai Pa
Lat c6 thé x4y ra hién twong 1an giéng hoic chia sé ngudn
vat liéu nhan giéng, din dén 1an tap trong bd gene clia cac
gidng, tao nén sw twong dong di truyén giira chung.

3.4. Phdn tich thanh phdan chinh

D& phan 4nh t6t m6i quan hé di truyén cua 13 giéng
diu tiy dwa trén ma tran twong dong di truyén, phan tich
thanh phan chinh (PCoA) dwoc tién hanh. Trong md hinh
PCoA, hai thanh phan chinh déng gép 27,28 va 18,17%
(tébng 45,44%) (hinh 5). CAc mau dwoc chia thanh 3
nhém chinh. Nhém thr nhit (NL, HK, U, MON, SAB, ALB,
HS) tip trung vé phia 4m cta truc PCoAl, thé hién sy
twong dong di truyén cao, c6 thé dai dién cho nhém ban
dia hodc cung ngudn goc tién héa. Nhém thir hai gom P
va HLHH nam & vi tri trung gian, c6 kha ning 1a két qua
clia qua trinh lai tao hoac giao thoa gitra hai nhém con
lai. Nhém th& ba (NEW, HN, NS, BTT) phin bé vé phia
dwong cia truc PCoA1, thé hién sw sai khac di truyén 16m
hon, trong d6 BTT va NS 1a hai mau tach biét ro rét, co
thé mang dic diém gen dic thu hodc ngudn goc ngoai lai.
Téng thé, két qua phan anh sy da dang di truyén twong
d6i cao gitta cAc mAu, dong thoi chirng minh hiéu qua
cla qua trinh loc marker trong viéc cai thién chit lwong
dit liéu. Sy phan bd cidc nhém di truyén nay c6 y nghia
quan trong trong chon giéng, bao ton ngudn gen va danh
gia quan hé di truyén, dic biét khi lwa chon cAc mau khac
biét di truyén dé€ lai tao nham ting tinh da dang trong
quan thé. K&t qua twong tw cling dwoc ghi nhan trong
nghién ctru cda M. Paul va cs (2018) [36] va O. Prakash
va cs (2019) [37], da st dung chi thi phan t&r d€ dwa ra
suw khac biét di truyén trong s6 cac giéng ca chua dwa vao
két qua phéan tich ctia PCoA.

Improved PCoA (Jaccard) after Marker Filtering
PC1=27.28%; PC2 = 18.17%; Total = 45.44%
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Hinh 5. Phan tich thanh phan chinh (PCoA analysis) cta chi thi
RAPD cho thay sw da dang phan ti giira 13 kiéu gen dau tay.
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4. Két luan

Nghién ctru str dung 10 m6i RAPD dé danh gia tinh da
hinh di truyén ctia 13 giéng diu tiy, ghi nhin tong cong
113 bang da hinh, véi trung binh 11,3 bang trén mdi moi.
Gia tri PIC trung binh dat 0,34, phan 4nh mirc do da dang
di truyén nhit dinh giira cac giong dwgc khao sat. Chi s6
sai khac Rp trung binh dat 11,2 thé hién hiéu qua cao
trong viéc phan nhém kiéu gen cia cidc méi. Cdy phin
nhém di truyén chia 13 giong dau tiy thanh ndm nhém,
véi khoang cach di truyén trung binh 1a 0,29. Trong dé,
cac nhém I, 111 va V, mdi nhém chi gém mot gidng, do sw
khéc biét vé ngudn géc. Nhém IV bao gom phan 16n cac
giong, cho thay sy twong dong di truyén va phan anh méi
quan hé lai tao gitta ching. K&t qua nay gép phan lam ro
thém vé tinh da dang di truyén cuia cac giong diu tay tai
Viét Nam, la co s& quan trong cho viéc bdo tén va chon
tao gidng ma&i trong twong lai.

LO1 CAM ON

Nghién ctru dwoc tai tro bédi Triweong Pai hoc Tra Vinh
théng qua Hop dong s6 34/2025/HD.HDKH&DT-DHTV.
Cac tac gia xin tran trong cam on.
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