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ABSTRACT

Mango (Mangifera indica L.) is a perennial fruit tree and belongs
to the Anacardiaceae family. In the Ba Den Mountain area of Tay
Ninh province, the ancient mango trees are intercropped with other
plants in an area of about 530 ha. The objective of this study was
to evaluate the genetic diversity of mango trees collected from
the Ba Den mountain in Tay Ninh province based on Simple
Sequence Repeats (SSR) markers for the conservation of genetic
resources. A total of 9 SSR markers were used to evaluate the
genetic diversity of 30 mango cultivars. The results displayed a
total of 21 amplified fragments, averaging 2.33 fragments per
primer. Of these, 20 out of 21 fragments were polymorphism,
resulting in a polymorphic percentage of 94.4%. Molecular sizes
ranged from 200 bp to 330 bp. Cluster analysis revealed high
genetic diversity among the 30 mango samples, with genetic
polymorphism levels ranging from 0 to 0.43 and an average
genetic polymorphic distance of 0.29. The dendrogram was
divided into 3 main groups, in which group I consisted of 18
mango samples, group II included 7 samples and group III
comprised 5 samples. The results achieved could be useful
information in assessing genetic diversity for genetic
conservation and developing mango varieties in the future.
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1. D4t Vin Dé

Min

TOM TAT

Cay xoai (Mangifera indica L.) 1a loai cay an qua lau ndm
thuoc ho Anacardiaceae. Tai khu vuc nui Ba Pen tinh Tay
Ninh, cdy xoai ¢6 thu dugc trong xen canh véi cac loai cay
trong khac, dién tich khoang 530 ha. Muc tiéu ctia nghién
cuu nay la danh gia su da dang di truyén, méi quan hé di
truyén ctia cdc mau giong xoai dugc thu thép tai khu vuc
nudi Ba Pen thudc tinh Tay Ninh dua trén chi thi hinh sinh
hoc phan ti SSR (Simple Sequence Repeats), nham phuc
vu cho cdng tic bao ton ngudn gene. Téng s 9 chi thi SSR
dugc st dung trong phan tich sy da dang di truyén trén 30
mau giong xoai. Két qua thé hién tdng s6 doan khuéch dai
thu dugc la 21, trung binh 2,33 doan/primer, s6 doan da
hinh 20/21, ti 1é da hinh cta primer la 94,4%, kich thudc
cac doan khuéch dai dao dong tti 200 bp - 330 bp. Két qua
cay phan nhom di truyén cho thdy c6 su da dang di truyén
gitia 30 mau gidng xoai thu thip véi muc do da hinh di
truyén dao dong tii 0 dén 0,43 véi trung binh khoang cach
da hinh di truyén la 0,29. Cay phdn nhém chia thanh 3
nhém chinh, trong dé6 nhém I 1a nhém 16n nhat véi 18
mau giéng, nhém II gdbm 7 mau giong va nhém III ¢6 5
mau gidng. Két qua nay la ngudn thdéng tin hiu ich trong
cong tac danh gia da dang di truyén phuc vu cong tac bao
ton nguon gene va phat trién giéng xoai trong tuong lai.

theo thong ké ctia FAO (FAO, 2023). Cay xoai
dugc trong & cac vung sinh thai khac nhau tu

Cay xoai (Mangifera indica) la loai cay an qua
nhiét déi, c6 dac diém thich nghi rong, nén dugc
trong nhiéu tai cdc viing nhiét déi, can nhiét déi
va 6 hon 100 qudc gia. Tai Viét Nam, xoai 1a mot
trong nhiing loai trdi cay dugc trong lau doi va
da dang trén nhiéu vung sinh thdi vé6i dién tich
trong 106.595 ha, san lugng 1.224.576 tdn/nam,

Béc vao Nam, nhiéu nhit la cac tinh Dong bing
song Ctiu Long va cac tinh mién Déng Nam Bo.
Tai khu vuc nai Ba Pen ctia tinh Tay Ninh, cay
x0ai thuc sinh ¢6 thu dugc trong xen canh véi
cac loai cay trong khac trén nén dat nui, dién tich
khoang 530 ha. Céy xoai thuc sinh dugc trong
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tt hat c6 nhiéu giong khac nhau, hién tai tudi
nhiing cay xoai nay dao dong tii 30 dén 70 nam.
Tuy nhién, viéc nhan dang phéan biét cac giong,
cting nhu xac dinh giong chi dua trén tén thudng
goi ctia ngudi dan. Do véy, trong cong tac phat
trién nhan giong va danh gid ngudn gene gip
nhiéu vin dé nham lan. Chinh vi thé, viéc xéac
dinh tinh khac cta cac giong xoai, danh gia su
sinh trudng, phan tich sy da dang di truyén, da
dang nguon gene phuc vu cho cong tac bao ton
ngudn gene, phat trién giong 1a nhu cdu hét stic
can thiét hién nay va trong tuong lai. Su da dang
di truyén & trong ndi chung va céy xoai ndi riéng
c6 thé dugc xac dinh thong qua nhiéu phuong
phap khac nhau, bao gom dac diém hinh thai
va nong hoc, phan tich isozyme, cing nhu phan
tich bang chi thi DNA (Koornneef, 1990; Reiter
& ctv., 1993; Pham & ctv., 2020).

Cac chi thi DNA thuong dugc su dung dé
nghién ctu xdc dinh méi quan hé di truyén
clia cac ca thé trong cung mot loai hodc gitia
cac loai la co s& cho viéc phéan loai dudi loai,
phat hién loai méi va mo6i quan hé tién hoda
gitia loai. Trong s6 cac chi thi DNA duing dé
danh gia da dang di truyén, chi thi Simple
Sequence Repeats (SSR) la mot trong nhiing
cong cu hiéu qua trong danh gia da dang
nguon gene (Powell & ctv., 1996). Chi thi nay
c6 nhiing vu diém vugt troi nhu biéu hién s6
lugng 16n su da hinh, la marker dong trdi nén
c6 thé phan biét dugc di hgp ti, cho d¢ tin cay
va chinh xdc cao. Vi vy ma chi thi nay dugc su
dung rong rai trén nhiéu doéi tugng céy trong
khac nhau (Chiang & ctv., 2012; Pham & ctv,
2020). Muc tiéu cua nghién ctiu nay la buéc
dau danh gia da dang di truyén nguon gene cac
mau gidng xoai thuc sinh ¢8 thu dugc thu thap
tai khu vyc nti Ba Pen tinh Tay Ninh phuc vu
cho cong tac bao ton nguodn gene va phat trién
giong trong tuong lai.

2. Vat Liéu va Phuong Phap Nghién Ciiu

Toéng s6 30 mau gidng xoai dugc thu thap
ti cdc vuon xoai thuc sinh ¢6 thu dang cho
trai thu¢c khu vuc nti Ba Pen - tinh Tay Ninh.
Mau 14 cta tling mau giong xoai dugc thu thap
va danh s6 thi tu tu 1 dén 30, ciing nhu ma
héa dé ly trich DNA phuc vu cho cong tac
danh gia da dang di truyén bang chi thi phan
tti SSR (Bang 1).

2.1. Ly trich DNA, phan ing PCR-SSR va dién
di két qua

Mau 14 ciia 30 mau gidng duoc ly trich DNA
bang quy trinh CTAB (Cetyltrimethylammonium
bromide) cai tién (Aboul-Maaty & ctv., 2019),
duoc thuc hién tai Vién nghién ctru Cong nghé
Sinh hoc va Moi truong - Truong DPai hoc
Néng Lam TP.HCM. Téng sb 13 cdp primer
SSR dugc tham khao tir nghién curu cta tac gia
Ravishankar & ctv. (2011) (Bang 2). Phan ting
PCR-SSR dugc thuc hién trong thé tich 12,5 pL
bao gdbm 1X MasterMix (Bioline, Anh), 0,2 uM
moi primer, 1 pL. DNA mau (khoang 50 - 100
ng/ul), va nudc khir ion vira du 12,5 yL. Phan
ung PCR - SSR dugc thyc hién trén may PCR
(Applied Biosystems 2720) véi chu trinh nhiét
nhu sau: 1 chu ky ¢ 94°C trong 5 phut; 30 chu
ky: 94°C trong 30 gidy, 56°C trong 30 giay, 72°C
trong 1 phut; 1 chu ky ¢ 72°C trong 1 phut va
sau cung gitt san phdm PCR-SSR trong 4°C. San
pham PCR dugc dién di trén agarose 1,5%. Sau
khi dién di, agarose gel dugc chup hinh trén may
chup gel c6 den UV. Banh gia udc lugng san
pham khuéch dai trong gel dién di band thang
chuan 100 bp Bioline.

2.2. Ma héa va phan tich s6 liéu

Két qua dién di trén gel dugc ma hoa theo hé
s6 nhi phan (Nei, 1978). Trong d6 1 1a dai dién
cho sy hién dién ctia doan DNA duogc khuéceh dai,
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0 1a dai di¢én cho su khoéng co6 su xuét hién cua
doan khuéch dai DNA. Céc sb liéu ma hoa duoc
xtr 1y va phan tich bang phan mém NTSYSpc 2.1
(Numerial Taxonomy System). So d6 hinh cay

duoc thiét 1ap dua trén phuong phap phan nhom
UPGMA theo twong ddng di truyén (Jaccards/
Dice), st dung phan mém NTSYSpc 2.1.

Hinh 1. Tong s6 30 mau giong xoai thuc sinh ¢d thu tai khu vic nai Ba Pen tinh Tay Ninh.
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Bang 1. Danh sach cdc mau giong xoai dugc thu thép ti khu vic nai Ba Pen tinh Tay Ninh

Tén giong
(do ngudi dan
goi)

Vi tri GPS

Dia chi thu thap

STT Maso
mau
giong
1 X1
2 X2
3 X3
4 X4
5 X5
6 X6
7 X7
8 X8
9 X9
10 X10
11 X11
12 X12
13 X13
14 X14
15 X15
16 X16
17 X17
18 X18
19 X19
20 X20
21 X21
22 X22
23 X23
24 X24
25 X25
26 X26
27 X27
28 X28
29 X29
30 X30

Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen
Xoai nui Ba Pen

Xoai nui Ba Pen

11.396947, 106.152354
11.39703, 106.15122
11.396130, 106.149967
11.385465, 106.148730
11.385360, 106.148159
11.39718, 106.15165
11.397314, 106.151544
11.385994, 106.148847
11.385256, 106.149025
11.384866, 106.147943
11.386430, 106.147268
11.384900, 106.147688
11.396659, 106.151708
11.396900, 106.151458
11.385376, 106.146834
11.381952, 106.188079
11.37990, 106.18877
11.378959, 106.187698
11.385198, 106.147273
11.396906, 106.152038
11.385933, 106.147618
11.385649, 106.147391
11.379319, 106.188266
11.379714, 106.188492
11.379838, 106.188454
11.38148, 106.18862
11.39712, 106.15117
11.38643, 106.14707
11.379479, 106.187846
11.380187, 106.188062

Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh ph6 Tay Ninh
Xa Thanh Tén, thanh ph6 Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh ph6 Tay Ninh
Xa Thanh Tén, thanh ph6 Tay Ninh
Xa Thanh Tén, thanh ph6 Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh ph6 T4y Ninh
Xa Su6i D4, huyén Duong Minh Chéau
Xa Su6i D4, huyén Duong Minh Chéau
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh ph6 Tay Ninh
Xa Thanh Tén, thanh ph6 Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Thanh Tén, thanh pho Tay Ninh
Xa Su6i P4, huyén Duong Minh Chéu
Xa Su6i P4, huyén Duong Minh Chéau
Xa Suoi D4, huyén Duong Minh Chéau
Xa Suoi D4, huyén Duong Minh Chéau
Xa Thanh Tén, thanh ph6 Tay Ninh
Xa Thanh Tén, thanh ph6 Tay Ninh
Xa Su6i P4, huyén Duong Minh Chau
Xa Sudi D4, huyén Duong Minh Chéau
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Bang 2. Danh sach Simple Sequence Repeats primer dugc st dung trong nghién ctu'

STT Tén primer

Trinh ty primer

Kich thuéc (bp)

(GeneBank

Acc. No)
1 EF592181
2 EF592183
3 EF592188
4 EF592189
5 EF592191
6 EF592194
7 EF592197
8 EF592201
9 EF592202
10 EF592204
11 EF592211
12 EF592214
13 EF592216

F: GGATGCACAACAACAAGCAC
R: TCAGCAAGCAATCCCTTCTT

F: GTCGATGCCTGGAATGAAGT
R: AAGCATCGAACAGCTCCAAT

F: TGCTCTCTACTGCCCCGTAT
R: GTCACACCAATCGGGAATCT

F: GTTGTGACCGAGGCCTTAAA
R: CTTTGACATCGCTGATCTGG

F: CAGTGAAACCACCAGGTCAA
R: TGGCCAGCTGATACCTTCTT

F: CCGAAACAACTCTTCCTCCA
R: TGCTCTCTGGCCTCTTCTTC

F: GCTTGCTTCCAACTGAGACC
R: GCAAAATGCTCGGAGAAGAC

F: TTTGGCTGGGTGATTTTAGC
R: TTAATTGCAGGACTGGAGCA

F: TGGCCGAACTAGCAAACTCT
R: CCCCATTTCGAGAAAATTCC

F: GCTCAACGAACCCAACTGAT

R:TCCAGCATTCAATGAAGAAGTT

F: TTCTGTTAGTGGCGGTGTTG
R: CACCTCCTCCTCCTCCTCTT

F: CTGAGTTTGGCAAGGGAGAG
R: TTGATCCTTCACCACCATCA

F: TCTATAAGTGCCCCCTCACG
R: ACTGCCACCGTGGAAAGTAG

237 - 261

227 -235

252 - 267

273 -291

203 -213

329 - 347

236 - 268

231 -239

132 - 154

237 - 260

211 -230

222 -244

214 - 247

'Ravishankar & ctv. (2011).
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3. Két Qua va Thao Luéin
3.1. Két qua phan tich da hinh bang chi thi SSR

Khao sat sang loc primer dé dung trong
nghién ctiu trén 2 mau giéng xoai ngau nhién la
X2, X7, tng s6 13 chi thi SSR dugc khao sat thu
dugc két qua c6 9 chi thi SSR cho ty 1é da hinh
cao, ¢ su xudt hién doan khuéch dai DNA sang
10, ¢6 tinh 6n dinh cao dugc st dung trong danh
gia da hinh cac mau giéng xoai (Bang 3). Két qua
cho thdy téng s6 doan khuéch dai ctia 9 chi thi

SSR trén 30 mau giéng xoai 1a 21 doan, trung
binh 2,33 doan/primer. Kich thudc cac doan
DNA khuéch dai thu dugc dao dong tii 200 bp
- 330 bp (Bang 3). Trong do6 tat ca 9 chi thi SSR
cho déu cho cac doan da hinh, trung binh doan
da hinh 2,22 doan/primer, til¢ phan tram primer
da hinh 94,4%. Cac chi thi EF592191, EF592194
va EF592189 (Hinh 2), cho s§ doan da hinh cao
nhit 3 doan da hinh/primer, v6i ti 1é da hinh
100% (Bang 3) va thap nhat la primer EF592181
(1 phan doan da hinh).

Bang 3. Bang két qua khuéch dai ctia 9 chi thi Simple Sequence Repeats

STT Tén primer  Tong s6 doan S6doanda  Tylé (%) da Kich thu6c doan
khuyéch dai hinh hinh khuénh dai (bp)
1 EF592181 2 1 50 210 - 250
2 EF592183 2 100 240 - 280
3 EF592188 2 2 100 260 - 320
4 EF592189 3 3 100 210 - 330
5 EF592191 3 3 100 200 - 300
6 EF592194 3 3 100 250 - 310
7 EF592202 2 2 100 260 - 280
8 EF592204 2 2 100 275 -310
9 EF592211 2 2 100 270 - 320
Tong cong 21 20
Trung binh 2,33 2,22 94,4
Bién dong 200 - 330
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Hinh 2. Két qua dién di san phd&m PCR-Simple Sequence Repeats v6i primer EF592189 trén
30 mau giéng xoai.

Chi thi SSR la m¢t trong nhiing chi thi hiéu
qua trong nhan dang su khac nhau ctia cac giong
xo0ai va danh gid sy da dang di truyén (Duval &
ctv., 2005; Ravishankar & ctv., 2011; Chiang &
ctv.,, 2012). Két qua nay tuong ty nhu nghién
ctiu trudce day khi st dung chi thi SSR trén cac
déi tugng cay trong khac nhu cay me cua tac
gid Zhang & ctv. (2010) dat tuong ting 2,3 doan
khuéch dai/primer. Tuong tu, nghién ctiu da
dang di truyén trén cay bo bang chi thi SSR cta
tac gia Pham & ctv. (2019) da bao cdo s6 doan

khuéch dai dugc tao ra da s6 1a 2 dén 3 doan
khuéch dai/primer, kich thuéc cac doan khuéch
dai dao dong tii 70 dén 350 bp. Tuy vay, két qua
nay lai thdp hon nghién ctiu ctia Schnell & ctv.
(2006), Tsai & ctv. (2013) va Yamanaka & ctv.
(2019), vé6i s6 doan khuéch dai dat tuong tng
3,37, 3,00 va 3,65 band/primer, s6 doan khuéch
dai ctia cac chi thi SSR bién dong tii 2 - 11 band/
primer. Su khéac biét vé s6 doan va kich thudc
cac phan doan khuéch dai DNA trén gel dién di
chinh la co s& phén tich sy khac biét vé€ moi quan
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hé di truyén cta cac cd thé trong quan thé cay
x04ai ciing nhu cidc mau gidng xoai dugc thu thap
ti khu viic nai Ba Den tinh Tay Ninh.

3.2. Két qua phan tich phan nhom di truyén
clia cic mau gidng xoai

Dua trén sy xudt hién hay khong xuat hién
cac doan DNA cua cac mau giong trén tiing
primer khi dién di san phdm PCR-SSR c6 thé
xac dinh dugc mtic d¢ da dang di truyén cua cac
giong xoai & muc do chi thi phan ti DNA. Cac
s6 liéu ma héa dugc xt ly thong ké va phan tich
bang phdn mém NTSYSpc 2.1 d€ phan nhom da
hinh di truyén. Két qua phan nhém dua trén 9
chi thi phéan tt SSR c6 khoang cach di truyén dao
dong tii 0 dén 0,43 va khoang cach trung binh di
truyén 1a 0,29. Cay phan nhom véi gia tri khoang
cach trung binh di truyén 0,29 thi cac mau giéng
dugc chia thanh 3 nhém chinh, trong d6 nhém I
la nhém 16n nhét bao gém 18 mau gidng xoai, ké
dén 1a nhom II v6i 7 mau giong, va nhom IIT 1a
nhom nho nhét véi 5 mau giéng (Hinh 3). biéu
nay cho thdy c6 su da dang di truyén gitia cic mau

gidng xoai trong nghién ctiu. Nhém I ¢6 khoang
cach da hinh di truyén khoang tti 0 dén 0,28 gom
18 mau giéng xoai, trong d6 bao gom hai nhém
phu. Nhom phu Ia bao gébm 8 mau gidng X1, X2,
X3, X5, X20, X21, X22, X23 c6 khodng cich di
truyén tii 0 dén khoang 0,24, trong d6 X20 ding
mot nhanh riéng biét, ¢ su khac biét di truyén
0 v6i cac mau giong khac cung nhom Ia. Nhém
Ib gom 10 mau giéng: X4, X13, X14, X11, X12,
X15, X16, X17, X18, X19; nhém nay cé khoang
cach di truyén tti 0 dén khoang 0,15, trong d6 cac
nhom mau giéng c6 mic tuong dong di truyén
kha cao, bao gobm nhom mau giéng (X15, X16,
X17, X18, X19); nhom (X4, X13, X14) va nhom
(X11, X12) rat gan nhau vé mdt di truyén, co
muc tuong dong cao 1én dén 100%, c6 kha ning
cac nguodn gene nay cé cung ngudn géc (Hinh
1). Nhém IT gobm 7 mau giong: X24, X30, X26,
X27, X28, X25, X29 c6 khoang cach di truyén
dao dong trong khoang 0 - 0,18. Nhom III gom 5
mau giong X6, X10, X8, X7, X9 c6 khoang cach
di truyén tu 0 dén khoang 0,14.

Ia

Ib

II

Xi8

1

T T T T
03g 034 0% 04

T T T T 1
o 014 ol 005 000

% 03
Genetic distance coefficient

Hinh 3. C4y phan nhom da hinh di truyén ctia 30 mau giong xoai dya trén chi thi phan ti
Simple Sequence Repeats.
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Tong s6 30 mau giong xoai dugc danh gia su
da dang di truyén dua trén 9 chi thi SSR. Cac
mau giong c6 su bién thién di truyén dao dong
tu 0,00 dén 0,43, két qua phan nhém dya vao
khodng cach di truyén gitia cdc mau giéng cho
thdy 30 mau gidng xoai cé tinh da hinh cao, day
la thong tin quan trong cung cdp nguén vat liéu
di truyén cho cong tac bao ton nguon gene ciing
nhu nghién ctiu va tuyén chon, phat trién giéng
giong xoai c6 nang suit va chat lugng trong
tuong lai.

4. Két Luan

St dung 9 primer SSR trong nghién ctiu su
da hinh di truyén ctia 30 mau giong xoai dugc
thu thap tu khu vuc nui Ba Pen tinh Tay Ninh
da ghi nhan c6 20/21 doan khuéch dai da hinh,
ti 1é da hinh cta primer 94,4%, trung binh c6
2,33 doan/primer, c6 kich thudc khuéch dai dao
dong tti 200 bp dén 330 bp. Cay phan nhéom da
hinh di truyén chia 30 mau gidng xoai thanh
3 nhém véi gid tri trung binh khoang cach di
truyén la 0,29. Nhom I 1a nhom 16n nhét bao
gbém 18 mau giéng, nhém II gom 7 mau giong,
va nhém III la nhém nho nhit bao gom 5 mau
giong xoai. Két qua nghién ctiu nay la thong tin
hiiu ich, cung cdp thém thong tin vé da dang di
truyén cay xoai khu viyc ndi Ba Den tinh Tay
Ninh tai Viét Nam, gitup dinh huéng bao tén
nguodn gene, phat trién va chon tao giong xoai
trién vong trong tuong lai.

Loi Cam Doan

Két qua trong bai bao la do nhém téc gia thuc
hién, khong c6 bat ky méu thuén nao gitia cac tac
gia va két qua nay chua tling cong bd trén trén
cac tap chi khoa hoc khac.

L&i Cam On

Nhoém téc gia goi 16i cam on chén thanh dén
tat ca quy dong nghiép & dia phuong noi da thu
thap mau va quy dong nghiép tai Truong Pai hoc
Nong Lam Thanh ph6 H6 Chi Minh da tan tinh
gitip d6 va ho trg trong sudt qua trinh thuc hién
nghién ctiu nay.
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