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TOM TAT 
Chi th! phan ru SSR da duvc su di.mg de nghien c\iu s~1· khac bi~l di truyen v6i 30 giong xoru khac nhau. 
Trong s6 66 moi SSR, 31 moi dU'9'C sao chep v6i tong s6 la 1.178 Mng trong <16 c6 130 alen. S6 lt.rqng trung 
binh cac manh gen <:lu"Q·c khuech d"1i bfu1g marker SSR (kich tlm&c 130 bp den 400 bp). Primer SSR c1ugc sii 
d1,mg trong nghien ctiu, san pMm san xuat PCR cho tY le bien d(lng tir 90% t6i 100%, M s6 PIC bien d<)ng tu 
0,17 den 0,85. Ket qua thu dU'9'C chi s6 da d?ng Shannon I (5.312), su da d?ng di truyen/locus- H (= 0,351) 
va hi~u qua allele/locus -Ap,r (10,9 1-11,35. Ket qua nghien CUu nay lam CO' s& di truyen M nghien cuu tren 
cac gi6ng xoai khac nhau tq.i DBSCL. Bang <Mn di dut.Yc phan tich b~ng phua.ng phap UPMGA chia thanh 4 
nh6m chinh c6 m6i lien quan di truyen, trong d6 d~c biet cht1 y den chuong trinh nhan gi6ng hieu qua v6i 
muc tieu cfu tien gi6ng. D\!CI vao s6 l~g va cln so ghi diem cua cac do?U DNA, tY le da hlnh va cac thong 
s6 hi~u qua khac sau khi tong hqp l?i thi dt.rOng nhu MiIIHR_i929, MiKVR_m056, LangXoai F4-R4 va Lang 
Xoai F2-R2 la nhO'ng marker c6 hi~u qua va c6 the dU'qc su <l"1ng de sang 19c pban t:lr trong ngu6n gene cay 
xoai cho da hinh va nhi~u alen. Nhung phat hi~n cua nghien ct'.ru nay t?O di~u kien cai thien quan ly bao t6n 
cua nguon gen va giup cho cac nghi~n Clru chQn giOng trong tuang lai. 

Tu kh6a: Phan tfch d,1 hinh, chi thf SSR, giong xom: m6i (p1ime1), thong s0' di truyen. 

1. NKioAu 
Xoai (Mangifera indica L.), thanh vi en cua ho 

Anacardiaceae, tren CCY Sa CclC nghien Cltu Ve te bao 
h<;>c m<)t s6 loai Mangifera (M indica, M caloneura, 
111. sylvetica, M foetida, Af. caesia, NJ. odorata va M 
zeylanica), so luqng nhi~m sk the c<J ban .cua xoai 
da dugc tim thay la 2n = 40 va n = 20 (Roy & 
Visweswariya, 1951; Mukherjee, 1957). Mukherjee 
(1950) da bao cao xoai la m<)t allopolyploid. Sv lai t?o 
thuong xuyen dUQ'c quan sat trufy a xoai (Mukherjee, 
1953). Day la m<)t trong nhfmg lo~ trru cay dll'Q'C 
trong pho bien nhat va s&m nhat clta vung nhi<;!t d6i. 
va c~n nhiet d&i, va dUQ'C trong a hon 100 quoc gia 
(rvlasroor va ctv, 2016). Xoai duqc xep h<;mg Ia loq.i 
trai cay nhH~t d6i duqc tr6ng nhieu thu hai va la cay 
an qua l&n tht'.r sau tren the gi&i (UNCTAD, 2016) va 
loq.i qua nay c6 tiem nang cao theo cac kich Mn bien 
doi khi h?u (Ivlunir va ctv, 2015). Do d6, trcl.i xoai 
du0ng nhu la m¢t trong nhfmg ngu6n thl,l'c pham 
quan trong doi v6i dan so the gi6i ngay cang tang 
(UNCTAD, 2016). Xoru la mot trong nhung lo~i trru 
cay nhi¢t d6i quan trc.mg cua Vi~t Nam. De cru thi¢n 
giong trong xoai co rat nhi~u uu the khac nhau 
nhung cung c6 mc)t so hq.n che c6 lien quan nhu: d¢ 

1 Vi~ Nghien cfru Nong nghi~p C0ng ngh~ cao DBSCL 

tu6i cua cay rat dru, di hqp tu, v6 tinh cao, mc)t h<.:tt 
tren m6i qua, thoai hoa hq.t giong, da hinh, hqp tti 
khong tuong thich tv dc)ng s6m 11:mg va yeu cau di~n 
tich 16'0. Mi;it khac, ph~n vi da d~ng r()ng rai va d~ 
dang nhan giong lai la nhflng lqi the cho cac nha lai 
tQ.o. Co rat it nghien Cltu t;to ra cac giong lai tren 
xofu, cht1 yeu chi chu tr9ng ve m~t lhtrong mq.i. SI! 
phat hien cua xoai chu yeu dva tren vi~c ll!a ch<;>n 
cac dong vo tinh/cay giong c6 ca h¢i cho qua chat 
luqng cao. Yeu du cua me)t giong xoai tot bao g6m: 
thap cay, thOi gian thu hoq.ch ngAn, ra hoa nhieu va 
thu0ng xuyen, qua hap dan, kich c(J tot va chat ltrqng 
ngon, khong co roi lo~n sinh ly, khang sau b¢nh va 
cai thi¢n thoi hq.n Slr dl,111g nh<'>' VO xoai day, de v~n 
chuyen vv. 

Chi thi phan tu d(k l~p v6i. moi truang da ducyc 
Slr d~mg thanh cong lren nhieu loai tlwc v~t de sang 
loc ki~u gene trong th&i gian ngAn. Trong so d:6, ky 
thu~t SSR (simple sequence repeat) dan gian, de 
thl!C hi¢n, hieu qua, it ton kem, on dJnh va dang tin 
c~y cho viec xac dinh ngu6n gene va m<)t phlin co 
san cua be) gene. H011 nfra, ky thu?t SSR la m<)t cong 
c1,1 m~nh me de danh gia da d<;1ng di truyen cung nhu 
moi quan h¢ gifra cac loai/ngu6n gene/loai lai bao 
gom nhflng lo~i khac. V6i. 33 chi lhi (ISSR) da d~ing 
ngu6n gen cua 70 gi6ng xoai da duo·c phan nh6m de 
giup cho chon giong xocii (Sagar S va ctv, 2014). Chi 
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th! phan tU SSR da duqc SU' chµ1g cho cac d~c tinh di 
truyen cua cac lo<,ii cay khac nhau bao gom ngu6n 
gen cua cay :xoai dieu quan trc;mg la thi~t k~ cac 
giong chi~n luc;rc M cfil thi~n di truyen (Lang, 2009). 
Do d6 SU dt,mg phuong phap phan tu nhanh ch6ng va 
dang tin c~y d~ xac cttnh cac lolli c6 lien quan cMt 
che cua cay xoru se la m¢t ti~n b() quan tr9ng trong 
nghien clu.L Trong bai vi~t nay nghien Clru phat tri~n 
chi thi SSR dtra vao M thong danh gia di truyen 
nguon gene cay xoai thong qua vi~c sir d\mg cac s6 
li~u hi~u qua khac ph1:1c \1\1 cong tac nghien clrL1 ch<;>n 
l<;>c giong xoai chat h.rQng tot cho D BSCL. 

2. V~T u£u VA PHUONG PHAP 

V~t li~u dtrQ'c su d1:1ng bao g6m 30 mAu giong 
xoai duqc SU'U ~p t<,li DBSCL v6·i tuoi xoru tu 7-10 
tu6i. 

Danh gia cac thong so theo d~c di~m d!nh Linh 
va 9 so llIQ'Ilg theo mo ta cua xoai theo (IPGRI, 2006). 
Chieu cao cay, chieu dill la, chieu n')ng la du'Q'C do 
bAng thu&c do tren 20 la cho moi cay v&i ba Ian l~p 
l~i. 

Kh6i lu'()'Ilg trai (g): nam trai moi cay cua 30 
giong duqc ch<;>n ngau nhien d~ danh gia khoi luqng 
trai cay. TrAf tirng cay duqc can Mng can dien ru 
(Mettler 51 thu6ng la hai chfr so th~p phan). Khoi 
luQ'Ilg trung binh cua nfilrl lo<,li trai cay d~i di~n cho 
kh6i ltrQ'Ilg trai cay Cua Sl,I' da d~g trong thf nghi~m. 

Ham luvng chat d n hoa tan duqc do bc1ng khuc 
x;;i. ke ky thu~t so (Atago, PR-32, Nh~t Ban) va th~ 

hi¢n % cua d¢ Brix. 

Cac ket qua thu du9·c thu nghi~m tinh toan 
thong ke. Y nghia Cua Sl,f khac bi~t quan sat thay 
trong so cac gia lri b~ng thi'.r nghi~m cua Duncan. 
xac suat 5% duqc xem la c6 y nghia. 

Danh gia kieu gen theo phlf011g phap cua Lang 
(2002). 

Tach chilt DNA 

Phan tir DNA ph1:1c Vl:1 cho yeu du phan tich 
PCR dU'Q'c chufu bi theo qui trinh ly trich DNA 
(Lang, 2002). 31 c~p moi (primer) dU'Q'C SU d1,U1g de 
danh gia (Bang 1). 

Kythu~t:PCR 

Khu~ch d<,ii PCR duqc tlwc hi¢n trong 10 mM 
Tris-HCL (pH 8), 50 mM KCl, 1,5 mM MgC12.1 d011 
vi cua Vi~n Lua DBSCL Taq, 4 nmol dNTP, 10 pmol 
chi fut phan ru va 50 ng genomic DNA Chu kY PCR: 
t.ach mc;tch don & 94°C trong 5 phut, theo sau la 35 
chu kY 94°C trong 60 giay, 36°C trong 60 giay va 72°C 
trong 120 giay. Qua trinh keo dai giay sau dmg la 
72°C trong 5 phut. Cho them vao 13 µI dung dich 
d~m (98% fonnamide, 10 mm EDTA, 0,025% 
bromophenol blue, 0,025% xylene cyanol) sau khi 
PCR. Da hinh trong san phfun PCR duqc phat hi¢n 
nha thu6c nhw)m ethidium bromide sau khi di~n di 
tren 5% agarose gel. 

5an phfim phan U!1g PCR v6i cbl t11i phan f:lr SSR 

De phat hi~n Sl,I' da hinh v&i 31 chi thi phan tu· da 
du9·c su dt:ing trong phan ung PCR treo DNA 
genome thu dugc tlr cac mau la cua 30 gi6ng xoai. 
San ph£m khuech d<;ti t~o ra t1r nhung chi thi phan tlr 
nay du9·c quan sat tren gel agarose 1,5%. K~t qua 
quan sat cho thay 31 chi thi phan tti cho san pham 
khu~ch d~ tren 100% so mau, c6 15 chi thi phan tti 
khong the hi¢n khuech d<,ii bat cu band hinh nao. So 
luQ'Ilg do~n DNA ~o ra trong m(>t phan il'ng duqc ghi 
nh~n tren bang 1. Dl,l'a vao Sl,I' khac bi~t gifra cac allen 
the hi¢n qua cac bang lren gel ta co the xac dinh 
c1U'Q'C Sl,l' khac nhau giCra CaC gi6ng Ve m~t di truyen. 
Sau khi phan t'.mg PCR hoan tat, b6 sung 2,5 µl dung 
dich nhu¢m 6X (MBl Ferment Inc., Maryland, USA) 
vao trong san phiim PCR va ch;;iy di¢n di gel agarose 
1,5% (m/v) v&i dung dich d~m TAE lX, sau d6 
nhu(>m gel bang ethidium bromide va ghi nh~n ket 
qua Mng h¢ thong (Syngene, Cambridge, UK). 

Bang 1. Cac SSR da_nh d~11 sfr dwig_trong d~ tat 
TI T~n chi th! phan tu Kieu I~p l;;ii Kich thu6'c S6 PIC Di Ngu6ngoc 

phan t'Lr al en hqp 
tU 

1 Mil<VR_a394: (fG)7 222-273 2 0,35 3,4 Kundapw·a 
F:AAACITTAATGGATTITATCGTGTAAT v (2015) 
R:AAATACCCCACCCATTITGC 

2 MiKVR,_b283 F: (fTC)4 190-210 3 0,18 5,8 Kundapura 
TCTTITACGAGGATITITCTlTIT v (2015) 
R:CGAATAAGGGTCAATCCGAA 
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MiKVR_d864 (ATC)4 250-300 4 0,45 0 Kundapura 
F: AAATrGGTG ITITIACCTIGGG v (2015) 
R:TGGAATTIGTfCCI'CCITCC 
MiKVR_ao28 (fA) 170-230 5 0,32 10, Kundapura 
F: MAACTATATGCACCAATITTGAA 2 v (2015) 
R:ATfATGAGTfC'ITATITfGGATGGA 
MiMRD_\744 (AAA1)4 260-290 2 0,41 0,1 Kundapura 
F:AAATCCCGTACCITCATCCC v (2015) 
R:TGCCAGAACTGCTCTCITCA( 
MiMRD_l896 (TfAA)4 200-280 5 0,32 21, Kundapura 
F: AATGCGGAGTATTCCAGGTG 4 v (2015) 
R: CCTTCTCI'CGTITGATfGCAT 
MiKVR_a152 (ATrAT)4 220-250 3 0,21 0 Kundapura 
F: TCGCATIGTATACI'CATAAATTG1T v (2015) 
R: CTAAAAGGGCTGTGCTCCAG 
MiKVR_a965 0,32 5,8 Kundapura 
F: GAAACCCCTAAGAGGGAAAA v (2015) 
R ACGCAACTITGGTTTI'GGAA 
KVR_u587 F: TTCTCCTGCITITCACCCTC (ITIC)4 200-280 4 0,33 4,2 Kundapura 
R AGGGGTGCAATTGTCATITT v (2015) 
MiMRD_b369 (GC1'G)4 200-270 3 0,41 7,1 Kundapura 
F:CCAGGTfA1'ACCAGCCAAGC 0 v (2015) 
R: TAAGGTTGCCAAAC1'GGACC 
MiMRD_o228 (TGCA)4 240-290 4 0,35 0 Kundapura 
F: AAACCAITGTGGATGTGGGT v (2015) 
R: TCCCAGTCTGGAAAAAGAAAAA 
MiMRD_z359 (fCI'CC)4 200-400 7 0,76 0 Kundapura 
F:AGGACACGTGGAAGGATCAC v (2015 
R: AAGTITGCATCTCTGCGAGC ( 
MiBNG_e978 (ITfA1) 4 200-240 4 0.47 3,7 Kundapura 
F:TCATGCACCAAAATGTACGC v (2015 
R:CAA.CCTCGGAACGTTTGATI 
MiMRD_r451 (CC)4 250-380 5 0.15 11, Kundapura 
F: TGGTGTAAATfGGTGGTCCC 2 v (2015 
R:GAGCGTCCTCATCACTGGAT 
MiKVRJ615 (ATCCAC)4 180-250 5 0.55 15, Kundapura 
F:CCTGATGTfGGAAATGTfCG 1 v (2015 
R:TCCCTfCTCAAMGCATCfCA 
(ATCCAC)4 
MiKVR_t130 (GAMAA)4 230-270 5 0,41 0 Kundapura 
F:CACATGGGTGCATCTrAGGT v (2015 
R GGTGGCTAGTGGGGTATGAA 
MiKVl{_w661 (AAGAM)4 200-250 3 0,51 24, Kundapw·a 
F:AGACATACGCCCATGTGTGA 8 v (2015 
R:GGTCITGTGCCATCITCCAC 
MillHR._i929 (GAAGGA)4 130-400 13 0,74 3,4 Kundapura v 
F:AGGTGAATfGGTGGAACGAG (2015 
R: TCCTCGAAAACCAAGAGGAA 
MiKVR_m056 (AT)ll 240-300 4 0,72 22, Kundapura 
F: GTGTfCAGAKfACCGGCCAT 7 v (2015 
R:ACCCCfGCATGATITfGACT 
MiKVRJ689 (GT)l5 190-350 6 0,56 0 Kundapura 
F: TGG'ITCACKl'GAGAATAACAATGA v (2015 
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R TCCATITC'GAAGGCTTAACACA 
21 Y.liMRD_m660 (CA)lO 220-290 5 0,74 0 Kundapura 

F:CCAGCCTfGCCAATAAGAAC v (2015 
R: AGGGACCTCAGCGAGAGAGT 

22 MRD_z414 (TGA)5 170-220 2 0,85 1,7 Kundapura 
F: AAAATGGAGCCCACAMGTG v (2015 
R:GTITCGGA11TCTCATCGGA 

23 MiMRD_z658 (ATAA)4 170-200 4 0,74 1,5 Kundapura 
F: TGGATTCCCCTTGAGAGATG v (2015 
R:TCGGTGATfCTGTGAAGGAA 

24 MiKVR_q975 (TTA1)4 200-240 3 0,32 25, Kundapura 
F: TGGGTTGAGGGAATITGTIT 4 v (2015 
R: CTITGAGATGATATGATGTGGTCA 

25 MiMRD_m126 (AAATI)4 190-210 2 0,73 7,8 Kundapura 
F: TGCTCAGCAACTGAAAAGTCrc v (2015 
R: TGCAGTGTI'AGGTmTGCG 

26 MiIIHR_I595 (AAAAT)4 200-240 2 0,64 0 Kundapura 
F:GAAGCAGCCATGAAGCCTAC v (2015 
R: CCCAACTCAACGnTGTTCA 

27 MiMRD_m126 (AAACGA)4 190-200 4 0,25 22, Kundapura 
F:TGCTCAGCAACTGAAAAGTCTC 1 v (2015 
R: TGCAGTGTTAGGTITITGCG 

28 LangXoaiFlRl (l'g)4 . 250-300 3 0,75 15, Nguyen Thi 
F:Tgcaattttgattcccgltc 
R:tctgtgtgt,R"tgtgtro;gtgtg 

29 LangXoaiF2R2 (Aat)3 
F:Ctggttcacccccttttctt 
R:tcccaaaacaccag-ctcaat 

30 LangXoaiF3-R3 (att)4 
F:Tcattcactcatcggaacca 
R:tccgtgagtcagagcatttg 

31 LangXoaiF4-R4 (at) 10 
F:Tgatgcg-attcgaaaacttg 
R:atggcacgtccgttglgtat 
Tongh9p 

Phan tich thong ke 

Bang SSR se duqc hien thi dva vao khoi luqng 
phan ru va tinh b~ dOTI vi kilo base (kb) di,ra vao 
thang do nhu m()t marker. Dfr li~u OU'Q'C xu ly bAng 
phan mem MS Excel de tinh cac bang da hinh ctia 
tung primer rieng, trung binh da hinh va Ly le da 
hinh. Phan tich thong tin tiem nang ctia cac chi th! 
phan tu va s~r da ~~mg di truyen trong cac kieu gene 
duqc danh gia bao g6m so alen tren locus mong 
muon -Aep theo Weir BS ct al, 1996, chi so da d~ng 
Shannon- (Martynov SP va ctv, 2003) da d~g di 
truyen/chi s6 da d~ng- Hep, chi so marker (MI) va 
n<)i dung thong tin da hinh- PIC dtIQ'C tinh toan cho 
Lung primer tren cay trong dt,ra vao tan so alen tr~n 
locus cua m6i cay. 

4 Lang va ctv, 
2009 

200-250 5 0,57 21, Nguyen Thi 
0 Lang va ctv, 

2009 
190-230 4 0,47 4,5 Nguyen Thi 

Lang va ctv, 
2009 

200-250 9 0,62 0 Nguyen Thi 
Lang va ctv, 
2009 

130 0,44 7,4 
90 

Phan tich Cluster 

Cac bang SSR se duqc ma h6a theo h~ n~ phan 
0 va 1. Tren gel dien di theo hang ngang, mau nao c6 
bang thi ghi la l, mfflu nao khong c6 bang thi ghi la 0. 
Dl!a vao ket qua bang, ma tr~ the hi~n tuOTig quan 
di truyen cho ta'.t ca cac c?p tl.r Euclidean Distance va 
duqc su dt,mg de xay du.ng gian do cay pha M theo 
phuong phap phan nh6m Unweighted Pair Group 
Method with Arithmetic Mean (UPGMA). Duli¢u se 
duqc phan tich being phan mem phan tich so lieu 
bang each SU dl,lllg NTSYS-PC phien ban 2,1 (Rohlf, 
2000). Cac dfr li¢u tl.r SSR marker se dtr(YC xu ly v&i 
nhau. 

3. KET QUA NGHIEN cOU 
3.1. Thu th~p xoai ~ flBSCL 
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Dl!a vao v( lri va thong tin thu th?p cic giong danh gia hlnh thai va chi thi phan ill DNA. 
xoai OU'Q'C SU dt,mg va nguon goc duqc thu th?p d~ 

ang sac cac ong 'JnOilj? XOat SU B. 2 Danh ' h ' d ' I , ,, • d hi unj!'.trongng encuu 
So thti Ten Nguongoc 

tt,r 
1 Hoa L9cl Viet Nam 
2 Hoa L¢c2 Viet Nam 
3 Hoa L¢c3 Vi~t Nam 

4 HoaL¢c4 Vi~tNam 

5 Hoa L¢c5 Vi~tNam 

6 CatChul Vi~tNam 

7 CatChu2 Vi~tNam 

8 Cat Chu3 Vi¢tNam 
9 Cat Chu4 Vi¢tNam 
10 Cat Chu5 Vi~tNam 

11 f>ru Loan Dai Loan 
12 f)fu Loan2 Dai Loan 
13 Dai Loan3 Dai Loan 
14 Dai Loan4 Dai Loan 
15 Dai Loans Dru Loan 
16 Xoru TUQ11g Viet Nam 
17 Thanh Ca Vi~tNam 

18 XoaiMG Viet Nam 
19 Xoai Voi Vi~tNam 

20 XoaiHon Vi~tNam 

21 Xoai Ucl uc 
22 Xoai Uc2 De 
23 Xoai Thai Lan xanh Thai Lan 
24 Xoai Thai Lan Du nh?p Thai Ian 
25 Xoai keo xanh Campuchia 
26 Xoai keo xanh2 Campuchia 
27 An Bo An Do 
28 Philipine Philippine 
29 NhaTrang TP. CamRanh 
30 Keo B Nui Campuchia 

3.2. Ket qua phan tich m(>t s6 ki~u hlnh cua cac 
dong/ giong xoru nghien dru 

D~c tinh hinh lhai la bu&c dau tien dn dtrqc 
tlu,rc hi~n trtr6'C khi cac nghien cuu phan Ur sau s.ic 
ban. Vi~c ap dt,mg cac clau hieu hinh thai h<;>c la dan 
gian ci1a cac phuang phap tieu chufui va l~p l~. Cac 
miu c6 sai khac trong hinh thili, sinh ly va cac d<)c 
di~m nong hoc. Cac ket qua 8 tinh tr~g d~ vao 
hinh thai cac giong xoai bien d(>ng co y nghia tren 
bang 3. Nang suat giGa cac gi6ng ctlng cho thay bien 
d(>ng ro gifra cat Hoa L¢c va Cat Chu. Giong co nang 
suat cao la XoAf Tu<;>ng do trru to. Xoru co nang suat 

V! tri thu th?p Ghi chu 
ma so 

Chq Lach, Ben Tre 1 
Can Tho: Nong tru0ng Song H?u 2 
Chey M&i, An Giang 3 
Binh Tan (Vinh Long) 4 

Long Bjnh, Tien Giang 5 
Chq Lach, Ben Tre 6 
Can Tho: N ong trn6ng Song H~u 7 
Chq M&i, An Giang 8 
Binh Tan (Vrnh Long) 9 
Long Dinh, Tien Giang 10 
DongThap 11 
Cai Rang, Can TI1a 12 

13 
Phu Tan, An Giang 14 
Binh Tan (Vinh Long) 15 
Binh Tan Vrnh Long 16 
Tjnh Bien, An Giang 17 
6 Mon (Can Tha) 18 
BenTre 19 
Ben Tre 20 
6 Mon (Can Tho) 21 
Chq Mai (An Gian.o:) 22 
6 Mon (Can 'Tha) 23 
Cai MO'll (Ben Tre) 24 
Tien Giang 25 
An Giang 26 
Du nh~p tu An DO 27 
Du nh~p tu Philippine 28 
Cam Ranh 29 
Phu Tan (An Giang) 30 
thap nhat la Xoru keo xanh. Bay la CO' s& ban dau de 
ch<;>n l<;>c va nhan gi6ng cay an trai trong thOi gian t6i. 

Ket qua phan tich da hinh san pham PCR-SSR 
cua cac clong/giong xoru nghien cUu da phat hi~n 
m(>t lo~t cac da d<tng trong trong xoai {y ca'.p d<) phan 
tu trong s6 cac mau thii nghi~m, b~ng each SU d1,mg 
cacmoi SSR. 

Mot mtl'c de) da hinh cao duqc quan sat, v6i 
trung binh cla hinh cua chi th! phan tu. Dung 31 chi 
th~ phan tu SSR d~ t~o Sl,l' khuech d~ cho 30 cay xoai 
trong c16. Ghi nM:n ket qua tat ca san ph~m cua SSH. 
d~u cho st,r da hinh tren 30 giong xoai (P= -93-100%). 
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Boi v&i primer Lang Xoai F4-R4 S\l' khuech d~ giong xoai Cat Hoa L(>c tr6ng t;li Long Dinh, Tien 
DNA cho san phfun d~t 100% va 9 allele v&i kich Giang (Hinh lA). Cat Chu 4 va 5 khac v6i xoai Cat 
thu&c phan tlr tu 140, 180, 190, 200, 210, 220, 230, 250 Chu 1, 2, va 3. Bieu nay ghi nh~ nh6m xoai cat nay 
bp, 300 va 350 bp. Trong chi tht nay c6 S\f khac bi~t c6 S\f phan ly do thl). phfu cheo. Trong nh6m xoai 
gifra 4 gi6ng xofil cat Hoa L(>c tr6ng cac noi khac v&i Bai Loan ciing ghi nh?n c6 Sil tach bi~t khac nhau. 

Bang 3. Ket qua danh gia cic tinh tr~g hinh thru ctia 30 m~u xoru thu tai DBSCL 
Cay Cao cay Goe cay Tan cay Dru la R('>ngla Khoi Im;mg Nang f)('> 

(m) (m) (m) (cm) (cm) trai (gram) su~t 0 Brix 
(kg/cay) 

HoalQcl 7,00 nop 1,00 iik 4,00 i 32,00 b 0,400 450 b 300 p 13,2h 
Hoa1Qc2 8,90 ab 0,700 3,40 jk 25,00 r 0,50 g-j 400 e 345 kl 13,8h 
Hoa1Qc3 8,90 ab 0,700 5,00 ef 26,00 p 0,56cde 320 i-1 356j 14,5g 
HoaLQc4 5,40 st 1,20f 5,00 ef 27,00 0 0,57 bed 321 ijk 356j 17,1 d 
Hoa LQc5 8,50 cd 1,20f 5,20 e 28,001 0,60 b 312 k-n 356j 16,5 e 
CatChul 9,00 a 0,90m 5,20 e 28,90 h 0,50 g-j 211 r 374i 16,8 e 
CatChu2 7,80 ghi 0,92lm 5,30 de 28,60 h-k 0,68a 324 hi 458f 12,731 a 
CatChu3 7,00 nop 0,98 ikl 5,30 de 32,00 b 0,59 be 231 q 500e 17,5 d 
CatChu4 6,80 pq 0,97 jkl 4,20 hi 32,10 b 0,60b 312 k-n 523 c 16,6 e 
Cat Chu5 8,20 def 0,95klm 4i 34,20 a 0,50 g-j 452 b 542 b 16,8 e 
Bai Loan 7,60 g-k 0,97 jkl 4,10 i 28,90 h 0,54 def 451 b 421 g 12,41 
Bai Loan2 9,00 a 1,10 g 4,20 hi 29,60 efg 0,52 fgh 421 c 411 h 14,lg 

Bai Loan3 7,30 j-n 1,20f 4,60g 29,50 efg 0,56cde 421 c 423g 12,51 
Dai Loan4 7,60 g-k l ,30e 4,50 gh 27,00 0 0,52 fgh 412 d 415gh 15,6f 
Dai Loan5 6,60q 1,40 d 4,50 gh 27,40 n 0,51 f-i 412 d 523 c 14,4g 
Xoai Tm;mg 7,90 fgh l,60b 4,10 i 25,60 q . 0,53 efg 590 a 624a 11,41 
Thanh Ca 8 ef g 1,20f 3,00 I 27,80 lm 0,52 fgh 530 a 521 c 20,7b 
Xoai Mu 8 efg 1,10 g 4,00i 29,60 efg 0,51 f-i 320 i-1 415gh 12,41 
Xoai Voi 8,50 cd 1,02 hij 4,20 hi 28,90 h 0,60b 300 p 251 q 11,51 
Xoai Hon 8,30cde 1,03 hij 4,00 i 24,80 r 0,45 lmn 310 mno 210t 13,9h 
Xoai Ucl 8.40 cd 1,05 ghi 4,20 hi 29,50 efg 0,42 no 301 p 241 r 11,41 
Xoai Uc2 6,90 opq 1,07 gh 4,20 hi 25,80 pq 0,65 a 305 nop 253 a 12.41 
Xoai Thai Lan xanh 7,40 i-m 0,90m 3,001 28,70 hij 0,52 fgh 304 nop 200u 18,6 c 
Xoai Thai Lan 8,60 be 0,99 ijk 3,00 I 27,80 lm 0,51 f-i 342g 145v 17,5 d 
Xoai k.eo xanh 7,50 i-1 0,95klm 3,20 jkl 25,60 q 0,52 fgh 341 g 124w 21,1 a 
Xoai keo xanh2 4,60 u 0,92 lm 3,50 j 29,80 ccle 0,54 def 342g 120w 20,4 b 
AnD<) 8,50cd 0,80n 3,10 kl 28,50 ijk 0,52fgh 324 hi 236rs 13,2h 
Philipine 7,60 g-k 0,98jk1 4,00 i 28,80 hi 0,57 bed 331 h 356j 17,4d 
NhaTrang 7,50 i-J 0,79n 6,00 a 29,50 efg 0,54 def 324 hi 562a 12,91 
Keo B Nlii 7,40 i-m 1,20 f 5,20 e 27,80 Im 0,45 lmn 324 hi 510 d 18,5 c 

Ghi chii: a, b; c ... laphfin thtfng ke coy nghia theo phan tich Ducan 

Doi v&i primer MiIIHR_i929: sv: khuech d~ DNA bien d<)ng khac nhau tir cac vt tri kich thtr&c phan tfr 
cho san pham dq.t 93,3%. San pham khuech d~ 13 khac nhau 180,190, 200 va 210 bp (Hinh 1 B). 

allele v&i kich thu&c phan ti'.r tu 130, 150, 160, 180, Tuong t1.! cac chi thi phan ti'.r SSR cho san ph~m 
190, 200, 210, 220, 230, 300, 350, 360, 400 hp. Khi ghi da hlnh bien d<)ng tu 2-13 alen va dva vao cac filn s6 
nh?.n cho thay cac xoai cat Hoa LQc da bi d(>t bien do al en nay cac giong phan bi¢t khac nhau. 
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A B 

Hinh 1. A San phfun PCR ctia Lang Xoru F4-R4 tren 30 gi6ng xoru khac nhau duqc tach tren gel 
polyacrylamide nhu()m v6i nitrat b~c; B. San pham PCR ctia MiIIHR_i929 tren 30 gi6ng xoru khac nhau dtrQ'c 

ta.ch tren gel polyacrylamide nhu()m v6i nitrat b~c 

4. PHAN NHOM DI TRUYEN KIEu GEN nh6m B c6 th~ duqc xern la gfong trung gian gifra 
nh6m A va nh6m C. Dieu nay c6 nghia la n~u nhu 
dem cac giong & nh6m Ava C lai ~o v&i nh6f11 B thi 
c6 th~ ~o ra nhieu ca th~ co nhieu d?c tinh mong 
mu6n b&i khoang each di truyen cang xa thi kha 
nang cho uu th~ lai cang cao (Bui Chi Bt'.ru va ctv, 
2003). 

~;; 

Hinh 2. Gian d6 pha h~ m6i ttrong quan di truyen 
gifra 30 gi6ng xoru dt,ra vao chi s6 tuong d6ng Jaccard 
bfuig each sfr dl}llg marker SSR (UPGMA). (A. B, C 
va D cho th~y c6 4 nh6m chinh, khi xet h~ s6 tuong 

d6ng 0,47-1) 

K~t qua phan nh6m di truyen dt,ra tren ki~u gen 
cho thay: (y khoang each di truyen khoang 0,70 cac 
giong duqc chia thanh 4 nh6m rat r6 r~t: Nh6m A, B, 
CvaD. 

Nhu v?y, v6i 31 chi thi phan tlr 30 giong duqc 
phan thanh 4 nh6m chinh trong d6 mt1c d<) ttrOTig 
quan giua cac giong dao d()ng tu 0,47 - 1,0 cho thay 
cac giong c6 St,t' da d;;tng ve m?t di truyen cao. C6 
muc d() ttrO'llg d6ng gifi'a cac giong la thap nhat 0,60% 
va m()t s6 giong trong nh6m A c6 muc d9 tuO'ng 
d6ng cao nhat gin 100%. Sl:l' khac bi~t ve di truyen 
gifra cac gi6ng trong nh6m A cao hO'n & cac giong 
trong nh6m C, h~ s6 tucmg d6ng gifl'a nh6m A va 
nh6m B so v6i nh6m C la 0,49 va cac gi6ng trong 

Phan nh6m di truyen dtJa vao kha nang ket hOP 
v&i cac m6i, er khoang tuong d6ng 0,47 Mn 1 cac 
giong dtrqc chia thanh 4 nh6m chinh A, B, C va B: 

Nh6m A c6 muc tuong ct6ng nim trong khoang 
0,00-0,75, bao gom 17 giong: 1: Hoa L(>c, 2: Hoa LQc 
Song H~tU; 3: Hoa LQc Chq M&i; 5 Hoa LQc Tien 
Giang; 4: Hoa U)c Vrnh Long; ve ·m~t di truyen, cac 
giong trong nh6m nay tl!'O'ng doi gi6ng nhau ve di 
iruyen. Trong nhorn A chia ra 4 nh6m pht,L 

Nh6m Al: c6 muc tuong dong n~m trong 
khoang 0,00-0,75, bao gom 9 giong: 1: Hoa LQc, 2: 
Hoa LQc Song H~u; 3: Hoa LQc Chq M&i; 5 Hoa LQc 
Tien Giang; 4: Hoa LQc Vinh Long. Ve m~t di truyen, 
cac giong trong nh6m nay tucmg d6i gi6ng nhau ve 
di truyen. Day la nh6m gi6ng xoai cat Hoa LQc. Cac 
gi6ng trong nh6m nay c6 cac alen th~ hi~n lien ket 
v6'i m6i MiIIHR_l595; MiMRD _z359; Lang xoai F4-R4 
th~ hi~n san phfun khuech ct?i (y kich thu&c 130-400 
bp. 

Nh6m A2: Bao g6m 5 gi6ng xoAf Dai Loan. 

Nh6m A3: Chi c6 1 giong xoai Tuqng thu 4ti 
VInh Long tren chi thi MiIIHR_i929. 

Nh6m A4: bao g6m xoai Philippine, xoai Thai 
xanh va xoAf Nha Trang. 

Nh6m B duqc chia thanh hai nh6m Bl va B2 (J 

h~ so tuO'ng d6ng 0,80. 

Nh6m Bl c6 4 gi6ng Thanh Ca, Uc 1 (C~n ThO') 
va Uc 2 (thu tc.ri An Giang), An Do, doi v6i 
MiMRD_z658) th~ hi~n san phfun khuech dq.i 6· kich 
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thu6'c 170-200 bp), MRD_z414 (the hi~n san ph~m 
khuech d?i & kkh tlm6c 170- 220 bp). 

Nhom B-2 bao g6m cac giong: g6m 1 giong xoai 
Thai Lan the hi~n san pham khuech d?i & kich tlm&c 
Mil1HR_i929: San pham khuech ct~ 13 allele v&i kich 
thu&c phan tu tu 130. 400 bp. Vt hi phan bi~t duqc 
alen cua B2 nam vt tri 130 bp. 

Nh6m C: Chia ra hai nh6m: 

Nh6m Cl: C6 4 gi6ng Cat Chu. Nhom nay h~u 
het eta hinh tren chi tht MiIIHR_i929 (v&i 13 alen v&i 
kich thu&c phan tlr ru 130, 150, 160, 180,190, 200, 210, 
220, 230, 300, 350, 360, 400 bp). Tuy nhien v6i nh6m 
xoAf Cat Chu nam vt tri alen v6i kich thu&c phan ti'.r la 
220, 230, 300, 350, 360, 400bp; MiMRD _z359 v&i chi 
thi phan tU 200-400 bp theo thu ti,r. 

Nhom C2: C6 1 giong Keo xanh the hi~n tren 
phan ti'.r MilIHR_i929, voi alen tu 130 - 220 bp. 

Nhom D: C6 hai gi6ng: Xoai Voi va xoai mu. 
Nh6m nay h3u het da hinh tren chi th! 
MiMRD _m660 v6i chi thi phan tU RM 250- 290 bp va. 
LangXoai2 F3-R3 v6i kich thu&c phan tfr 190-230 bp. 

5. lHAO LU~N 

Vi~c xac cttnh thay c16i chi dt,ra tren kieu hinh 
d~c diem Ia khong chinh xac do anh hu0ng cua moi 
tnr6ng va s6 gi&i h?n cua cac ct~c diem cua cac 
giong. flieu nay phu hgp v&i Hameedunnisa va ctv, 
2014. Cac kieu ·gen duqc sir dl,lng trong nghien cilu 
nay cho thay muc dQ cao cua di hQ'P tu quan sat khac 
nhau, ill 0,07 den 0,56. B?c bi~t phan bi~t ctuqc di 
hgp tfr tren xoai cat Hoa L¢c tren 5 vung khac nhau. 
Trong s6 31 chi th! phan tu SSR, v6i 30 giong xom 
(Hinh 3) hien th! CaC V?Ch bang clla cac cay m(>t 
each a6ng nhat. Cac chi tht phan ttr SSR c6 t6ng so 
130 alen th~ hi~n tinh eta hinh. Trung binh so do<:tn 
DNA duQ'c khuech d?i bang marker SSR trong 
nghien cuu nay la dao et¢ng tu 2 Mn 13 alen (kich 
thu&c ill 130-400 bp). V&i 31 chi thj c6 m<)t sv bien 
d6t cao cua cac doq.n DNA ctuqc t?o ra tu marker 
SSR co the la do St! khac bi~t trong vt tri gan tren 
toan be) cac alen cua cac gi6ng xoai khac nhau. Tinh 
hi~u qua CU.a cac chi thj phan Ur SU dt,mg trong SSR 
la xac djnh ctuqc so luQ'Ilg Mng each u&c ctoan dva 
vao S\1'. khac bi~L cua cac thong s6 di truy~n (Bang 
1). S6 luqng alen tren m6i locus dao dt)ng ill 2 t<:ti 3 
cua locus (MiKVR_a394, MiKVR_b283) den 7 t?i 1 
cua locus (MiMRD_z359), 9 alen (Lang Xoai F-R) va 
13 locus (MiIIHR_i929) v&i gia trj tnmg binh la 4,1 

alen (Bang 1). V&i 130 vj tri co the c1u9·c phan bi~t va 
phan lo~ thanh 30 kieu gen da. tim ra eta d(;lng di 
truyen phan tl.r dt!a vao chi so Shannon tren rung chi 
thj phan tu trung binh la 5,789 v&i gia tri dao d(mg tir 
10,91-11,35 cho thay da d?Dg di truy~n r<)ng. Khi so 
sanh cac gia trj PIC, eta dq.ng di truy~n (Hep) la d<:tng 
da dq.ng c6 the xac djnh cua b6n nh6m giong, (0,504 
va 0,337). Cac gia trj nay tuong W phan ti ch cua 
Sagar S. va ctv, 2007) bieu hi~n tinh hi~u qua cua 
thong tin loci SSR trong nghien cilu nay cung ghi 
nh?n Sl! da hinh cao tren chi thj phan tu nhu 
MiMRD_z359. Trong nghien cuu nay, Hep (chi s6 
da d?ng di truy~n) cho thay sv d6ng nhat dang cht't 
y tren tung chi thj phan tl.r va dao ct(lng ill 0,72% 
(MilIHR_i929). HO'n nua, Hep cho thay m6i lien h~ 
tich Cl!C Va CO y nghia (r = 0,997, p < 0,001) v&i anh 
hucmg alen/locus (10,91-11,35). Thong so cua chi thj 
phan tU eta duqc tinh toan de phat hi(!n cac d~c tinh 
cua rung ca the bang chi tht phan Ur rieng bi~t de 
xac djnh cac locus da hinh tren cac lo<,li giong xoai 
khac nhau. Bang hinh di~n di du9·c phan tich bfuig 
phuong phap UPGMA (Hinh 2) cho thay qua trinh 
phan nh6m kifo gene thanh 4 nh6m chinh. Co m<)t 
m6i lien h~ ch?t che giua cac ki~u gene da duqc ghi 
nMn. M6i tuong quan di truyen nhu the la rat co y 
nghia, n6 cung cap cho cac v~t li~u tot cho nghien 
cilu cho chuO'ng trinh lai giong xoai sau nay. Ben 
C?llh d6, Sl,l' hieu biet ve SV da d?ng Cua nguon gen 
cua cac giong d~ khai thac di hQp tfr bang phan tich 
eta clc;i.ng. Ngoai ra vi~c phat hi~n trong cac nguon 
gen cling c6 th~ ngan ch?n cac giong lai co sv trung 
l?p cac alen, tranh nham Ian trong di truyen ma co 
the duqc gay ra c~n giao khi lai. 

6. KET LUAN 
Phan tich kieu hinh cua 30 cay xoai dt,ra vao 

nang su~t va hinh thai da phan bi~t duvc cac gi6ng 
xoai khac nhau. Tuy nhien Sl! bien ct<)ng cua cac 
giong rat l&n. flieu nay con tuy thu(lc vao giong, moi 
trm:mg, tuoi cua cay trong. 

Phan tich tren chi th! phan tfr d1a SSR: trong 
t6ng so 66 primers tien hanh ngh ien cilu eta d?ng di 
truyen thi chi c6 31 chi thi phan tl.r cho san ph~m 
khuech d?i tren 30 giong xoru. Trung blnh so do?n 
DNA dll'Q'c khuech d?i bang marker SSR trong 
nghien ct'.ru nay la dao d¢ng ru 2 den 13 alen (kich 
thu&c phan ti'.r bien d()ng tu 130-400 bp). 

Thong qua cac du Mu chi thi pban tl.r SSR v6i 31 
chi thj phan tu c1uqc su d\mg, 30 giong du9·c phan 
thanh 4 nhom chinh. 
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Ban do phan nh6m dva phuong phap chi tht 
phan ttr cung duqc thiet l~p v&i bon nh6m khac nhau. 
Trong d6 dang chu y c6 bon chi thi MiIIHR_i929; 
MiKVR_m056, Lang Xoai F4-R4 va LangXoaiF2-R2. 
C6 th~ phan bi~t d¢ thuin cua cac gi6ng xoai khac 
nhau. 

Chi so da d~g d ia cay xoAf phan tich theo 
phmmg phap SSR cao (H = 0,315). Cac ket qua dugc 
trinh bay & day la nhu11g bu&c d~.u tien hu&ng t6i m¢t 
hi&u bi~t tot hon v~ cac giong cay xoii tc;ti BBSCL va 
CO th~ ph\[C V\l ChO dtC nghien CUu lai t<;LO lo<;Li cay 
nay t:rong tuo·ng lai. 

LOI CAM ON 

Tac gM ch8.J1 tfuinb cam 011 56' Khoa h9c va 
Cong ngh~ C/ln ThO' da cap kinh phi dl thlJ'C hi~n d& 
tili nay. 
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GENETIC DIVERSITY STUDIES MANGO (Mangifera indica L.) BY SIMPLE SEQUENCE 
REPEAT MARKERS (SSR) 

Nguyen Thi Lang1, Nguyen Thi Khanh Tran1, 

Bui Chi Cong1, Bui Chi Hieu1, Bui Chi Buu1 

1 High Agricultural Technology Research Institute for Mekong delta 

Swnmary 

SSR markers researh for have been used to genetic distinctiveness among 30 mango varieties. Out of the 66 
primers for SSR 31 primers reproducte a total 1,178 bands of which 130 alen were polymorphic. The 
average munber of fragment amplified by SSR marker across the mango have been 130·400 bp. SSR 
markers across that from 90-100% polymorphism. Illformation contents: PIC (0.17 to 0.85), genetice 
diversity H (= 0.351) and allele/locus - AEP (10.91-11.35 Shannon I (5,312). Band analysied by UPMGA 
(Unweighted pair group method v.:ith arithmetic Mean) showed four major clusters and close relatedress 
amond 30 varieties. This is maybe significant for designing breeding program towards. Some markers good 
for efficient breeding such as MiIIHR_i929; MiKVR_m056, Lang Xoai F4-R4 and LangXoaiF2-R2. The 
analysis of the population structure of the individuals also showed four subpopulations, which supported the 
generated dendrogram. The findings of this study facilitate improved conservation management of the 
germ plasm and help to find strategies for future breeding activities. 

Keywords:· Multi-image analysis, SSR markers, mango varieties, primer, genetic parameters. 
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