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Tom tit:

Céy bo (Persea americana Mill.) dwgc du nhip va trong kha phd bién o ving Tdy Nguyén va Déng Nam B§. Muc tidu
ciia nghién ciru nay nhim d4nh gia mirc 49 da dang di truyén ciia 24 giong bo' dwa trén chi thj phan tir SSR. Tong sb

18 primer SSR di ghi nhin két qua c6 59 biing da hinh trong téng s6 62 biing khuéch dai véi kich thuée dao dong tir
70 dén 350 bp, trung binh 3,44 bing/primer. 3 primer cho két qua 5 biing da hinh 13 AVAG13,AVAG21 va LMAV.33,
Chi s6 PIC ciia cic primer dao dng tir 0,12 dén 0,9, trong d6 primer LMAV.06 va Primer LMAV.33 c6 tinh da hinh

cao nhit. Két qua phén tich ciing cho thiy h¢ sb twong ddng di truyén
Két qua phan nhém di truyén di chia cdc giéng bo thanh 6 nhém chinh

cia 24 gidng bo bién thien tir 0,12 dén 0,99.
v6i khoing cich di truyén trung binh 1a 0,39,

Tir khéa: bo, da dang di truyén, Persea americana Mill,, SSR.

Chi sé phin logi: 4.6

Md dau

Cay bo duogc du nhép va tréng kha phé bién & ving Tay
Nguyén va Dong Nam bd. Trong trai bo, ngoai nu’éc con
chira chét béo, protein, cac loai vitamin va cac chit quan
trong khac nhur folate, choline. C6 thé néi bo l1a Ioa,i trai cay
c6 nhiéu chit dinh dudng, phu hop véi moi Iira tudi. Ngoai
ra, mot sb giéng bo cb thé sir dung cho céc muc d,ich khac
nhu lam gbc ghép, gb thuong phim, lam chat dét [1, 2].
O Viét Nam, bo duge coi 1a mét trong nhing loai tréi cy
déc san cia vang Tdy Nguyén va dugc trong thir nghiém
& nhiéu viing, mién trén khip ca nudc. Viéc nghién ciru da
dang di truyén cuia cac gidng bo cung cap gift liéu & mirc do
phén tr, gidp cho viéc lai chon tao gidng tié:t kiém duoc thoi
gian, cong strc. Nghién cirg da dang di truyén ciing tao co s&
khoa hoc cho bao ton ngudn gen.

Trong nhitg nim gin déy, cac chi thi phén tr nhu
RAPD, ISSR, SSR, ADN Barcode duoc sir dung phé bién
trong danh gia di truyén va da dang di truyén. Nhitng chi
thi nay gilip cac nghién ctru di truyén chinh xéc hon, viéc
phén loai t6t hon va di sau vo quan hé di truyén gilra cac
gidng b, ciing cb thém két qua phan loai da cong bd. Mot
sb nghién ciru gan ddy da gop phan lam sdng 16 ngudn gbe
clia céc giong cdy lai khéc nhau va xac dinh dugc cac chi
thi chuyén biét cho timg giong. Su dénh gi4 vé cdu tric di
truyén cua céc ngudn s& gitp cho viée quan Iy ngudn di
truyén bo tét hon cho cac chuong trinh nhan gidng va bao
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ton vat liéu. Nhin chung,
tap trung danh gja da da
xac dinh méi quan hé dj
Viét Nam, nam 2016, L&
da dang di truyén va xac
s6 dong bo tai Lam Déng
dugc cho thdy, muc do d

cac nghién ciru hién nay chi yéu
ng d‘i truyén cia céc gidng bo va
truyén giira cac giéng do [3-9]. O
Ngoc Triéu va cs [10] da khao sat
Iép chi thi phan ti nhén dang mot
bang 10 chi thj ISSR., K&t qua thu
a dang di truyén thip coa 11 dong
bo duoc tao gidng va tuyén chon

6 dong bq tiém nang. Nhin chung, viéc sir dung cic chi thi
phﬁq tir dé danh gila'a da dang di truyén, xac dinh quan he di
tr.u’yén gilta céc gidng nhim muc dich bao tdn va chon .tao
giong méi & Viét Nam con kha mé&i me. o

Vat ligu va phugng phap nghién ey
Vit liéu nghién ciry
Tong s6 24 miu bo duoc luu giir taj vuon tip doan

gidng thude Vién Khoa hoc KY thudt Nong 1am nghigp Tay
Nguyén dugc sir dung nghién ciry (bang 1). .
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Abstract:

Persea americana Mill is cultivated popularly in the
Central Highlands and South Eastern regions of Vietnam.
The purpose of this study was to assess the genetic
" diversity of twenty-four avocado (Persea americana
Mill.) varieties based on molecular markers SSR. The
PCR analysis with 18 SSR markers showed 62 amplified
bands including 59 polymorphic bands, and other
properties such as 3.44 bands/primer and molecular
sizes ranging from 70 to 350 bp. Three primers namely
AVAGI13, AVAG21 and LMAV.33 gave five polymorphic
bands. The polymorphic information content (PIC)
ranged from 0.12 to 0.90, in which LMAV.06 and
LMAV.33 markers had the highest polymorphism. The
analysis result also exhibited the similarity coefficient of
twenty-four avocado varieties varied from 0.12 to 0.99.
The phylogenetic analysis divided the genotypes into six
main groups which have the mean similarity coefficient
of 0.39.

Keywords: avocado, genetic diversity, Persea americana
Mill., SSR.

Classification number: 4.6
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Khoa hoc Néng nghiép

Bang 1. Danh sich cic giong bo sit dung trong nghién ciiu [11].

T Gi{‘mg Nguén goe TT Giﬁng Nguén gbe TT Giﬁng Nguﬁn gt‘]:
1 TAl  PikLik 9 TA%  DikLik 17  Arhdith Nhipnji
2 TA}  DPikLik 10 TA40  DPikLik 18  Reed Nhip ndi
3 TAS  DPikLik 11 TA44  DikLik 19 Ettinger Nhipndi
4 TA6  DPikNong 12 TA47  PikL&k 20 Fuete  Nhipnii
5 TAI7  pikLik 13 TAS4  Gialai 21 Sharwill Nhipndi
6 TA2l  PikLik 14 865  Nmapmdi 22 GA Nhip i
7 TA26  BikLik 15 Booth7 Nhipnii 23 GB Nhip ngi
8 TA3l  DbikLik 16 Hass  Nhipngi 24 GC Nhip néi

Cac primer su dung trong nghién ctru dugc tham khao
tr cong bo cua Abraham va Takrama (2014) [5], Gross-
German va Viruel (2012) [7], Sharon va ¢s (1997) [8].

Phuwong phdp nghién ciru

Mau chéi non cta timg gidng bo duge thu riéng ré va
tach chiét ADN tong sb theo phuong phap CTAB cua J.J.
Doyle va J.L. Doyle (1990) [12]. Phan trng PCR duoc thyc
hién véi tong thé tich phan img 14 12 pl, gdm 6,25 pl Master
Mix 2X (Bioline), 0,5 ul primer 10 uM mdi loai, 0.5 pl
ADN (50 ng/ul), 4.75 pl nudce khu ion. Chu ky nhiét phan
g gém 94°C (5 phit), 35 chu ky [94°C (50 gidy). 52 hoic
58°C (30 gidy), 72°C (60 gidy)] va két thuc & 72°C (7 phut).
San pham PCR duoc kiém tra trén gel agarose 1.5%, di¢n
di 0 80 V, 400 mA trong 40 phut. Kich thudc cac doan ADN
khuéch dai trong gel duoe ude lvong bing cich so sanh véi
thang chuan ADN 100 bp.

Xay dung cdy ph’fm nhém di truyén: két qua duoc ghi
nhin dua vao sy xudt hién hay khong xuit hién cia bang
ADN. Sé liéu duge xur 1y va phan tich bang phin mém
NTSYSpe 2.1 dé tim mdi trong quan giita cac gidng nghién
ctru théng qua ma trin hé s6 twong dong di truyén (ma trin
khoang cach) dugc xdy dung trén cong thirc:

2xy

Sxy =
v g ol
Trong do: xy la so bing chung gitra hai mau; x 12 so bing
cua mau x; y la s6 bing cua mau y: Sxy la hé so tuong dong
gitra 2 mau. Tir Sxy tinh dugc khoang cach di truyén gitia x
va y theo cong thire: Dxy = | — Sxy.

Su da dang di truyén cua cac gidng con duge danh gia
o murc do da dang dua vao tan suét xuét hién band da hinh
¢ cac primer phan tr va duge thé hién bing chi s6 PIC va
dugce tinh bfmg cong thuec:

PIC =1-% P}

Trong do: P, la tan sudt xudt hién alen thr j cua locus
SSR thir i.
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Két qua va thao luan Chi s6 PIC ciia cac primer dao dong tir 0,12 dén 09.
] Trong mt quan thé, gid tri PIC cua primer bat ky cang l6n
Két qua phin tich SSR thi primer d6 cang da hinh. Theo d6, primer LMAV.06 va
Bang 2. K&t qua phan tich ciia 18 primer SSR. LMAV.33 ¢6 tinh da hinh cao nhét. Ngoai ra, gia tri PIC
trung binh cta 18 primer 13 0,53 cho théy c6 su da dang di
TT  Primer :‘;‘;:ggsé gg :?;’f ;fl'sn'f?‘i ) HC :g;';:g:;’“ truyén ngudn gen cil‘a céc gidng bo'nghién ciru.
T R ) % 035 7010 Quan h¢ di truyén giiva cic giong bo
2 AVAGDS 2 2 100 035 90-115 Khoéng céach di ;ruyén ctia 24 gidng bo trong nghién ciru
3 AVMIXM 3 3 160 067 150-200 dao dong tir 0,12 dén 0,99 (hinh 1). Gia tri nay cho thé_y’ co
4 AAGE 3 3 100 047 70100 sur khéc.: biét vé mit di truyén giira cf\c gi(‘)’ng l?o. 2’4 g.lf‘)ng
S ancw ", 0 046 10105 bo nghién ciru duge phéan thanh 6 nhém chinh & mirc gia tri
trung binh khodng cach di truyén 1a 0,39. Nhém I, gdm 2
6 AAGIO 3 3 100 o1z 7020 gidng (TA1 va TAS) v6i hé sé twong ddng 0,3. Nhém 11, 6
7 AVAGB s 5 100 062 80175 3 gidng (TA3, TA17, TA21) véi hé sé twong dong tir 0,13
8 AVAGU 5 4 80 063 150230 (gilra TA17 va TA21) dén 0,18 (giita TA3 va TA17). Nhém
9 AAGR 4 4 100 059 80130 11, gdm 4 gibng (TA6, TA26, TA31, TA36) véi hé s6 tiong
10 AVAGS 3 3 100 058 100-150 df‘)ng tir 0,13 (gilra TA26 va TA31) dén 0,87 (gitra TA6 va
N e e ) - 040 190250 ThA36)I. V3 gié:g g0m TA40, TA44 va TA47 dugc xép vao
nhom IV véi hé s6 tuong done tir 0,21 (gitra TA44 va TA47,;
2 LMAVeS 2 2 100 0% 180w TA40 v TA47) dén 0,23g (gifrg A40 va Sl“gA44). Nhém V gbm
13 LMAVOT 4 4 100 033 130230 3 gidng (TAS4, S6 5, Booth 7) véi hé sb tuong dong tir
14 LMAVIA 3 3 100 047 200260 0,17 (giira TA54 va Booth 7) dén 0,25 (giira S 5 vi Booth
15 LMAVIS 4 4 100 0.55  280-350 7). Cudi cung, nhém VI ¢4 9 gidng (GA, GB, GC, Fuerte,
6 LMAVIS 4 s 100 049 170215 Ardith, Reed, Ettinger, Hass, Sharvyill) vé&ihé sb twong déng
0 M 3 ; 0 04 190220 tr 0,12 (giira Ha§s v:21 Sh'a:rwiII;) dén 047 (gifr'a Ettinger va
8 v s « 090 s F}lerte)’. Tron‘g flo, cac giong lan lugt dugc xép chung vao
cac nhom nho 13 Reed va Ettinger, Hass va Sharwill, Fuerte
T!finslfinh 34 321 9 053 70350 va Ardith. Két qua nay phi hop véi cic nghién ctru trude
Tong sb 62 59 dé [13, 14],
Két qua nghién ciru cho thay, trong s6 20 primer SSR sir Ml
dung ¢6 2 primer khéng cho san pham khuéch dai (LMAV.04 —— ;:;
va LMAV.31). Con lai 18 primer cho san phém da hinh 2.5 il W
béng trén m3i primer (bang 2). Kich thuc céc bang dao e S—
dong tir 70 dén 350 bp. S8 bing durgc tao ra da s6 13 2 hodc 3 NMml W
bang & hau hét cac primer. Cac primer cé nhidy bang nhét (5 I
bang) la AVAGI3, AVAG21 va LMAV.33. Téng sb san phim —
khuéch dai 14 62 bing ADN, trong do c6 59 biing da hinh, Ll - -
dat 96% v4i trung binh 3,44 bang/primer. Trong khi 6, ciing S
véi 20 primer SSR trén, cac tac gia khac da thu duge san il f - xm
pham tir 5 bing (AVAGO6) dén 22 bang (AVAG21). Téng = o
s0 san phdm khuéch dai 1a 247 bang, trung binh ¢ 12 bing/ w
primer. Su khél'c biffit vé sc‘f 'Iuc:rng Cé.(i bang thu nhan d}rqc mmr '—':%m
trong nghién ctru ndy so véi cc nghién ciru khac cé thé do : _{ flass
nguon mau khic nhau,’sé lugng cac cay gibéng tham gia vao Vb “{gmm
nghién ciru con han ché. Két qua cling ghi nhan sy bién thién L:mm
v€ kich thurdc cua céc bang dao dong tir 70 dén 350 bp.Ocac & "0 ool A " ‘—.x.mm'
nghién ciu truge, su dao déng nay tir 71 dén 270 bp [5, 7]. (ot

Sur bién dong kich thuéc cac bang ciing phan anh phin nao  Hinh 1. S¢ d hinh cay vé

 kich ; méi quan h¢ di truyén cda 24 ion
su da dang di truyén cua cac giong bo. bo dya vao 18 primer SSR. ' o
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Nhin chung, cic gidng bo trong nuéc duge phén bb vao
cac nhom 1, 11, II1, 1V; cac giéng nhap néi thudc nhém VI;
nhém V gbm 1 gibng trong nuéc (TA54) va 2 gibng nhép
ndi (Booth 7 va 86 5). Gia tri trung binh khoang cach di
truyén cua 24 glong bo thap, cho thay cac giong bo c6 su
tuong dong I6n vé dic diém di truyen Tuy nhién, su bién
thién hé sO tuong dong glu'a cac giéng bo phan ndo noi ]en
sir da dang di truyén va mdi quan hé di truyén cua cac gidng
bo dugce nghién cilru

Su phan chia nay c6 sur tach biét hau hét cac giéng bo
trong nudc vai cac giéng bo nhap ndi. Tuy nhién, & nhém
V, TA54 1a giéng trong nuée lai duge ghép chung véi Booth
7 va S6 5. Diéu nay cho phép gia dinh ring, TA54 la gidng
bo dugc dua vao Viét Nam trudc ddy hodc lién quan dén
gidng bo ndo d6 dugc di thuc théng qua cic chuong trinh
nghién ciru vé bo tir som. Diéu dic biét Ia hai gidng TAS54
va Booth 7 dugc xép vao ciing nhau trong mét nhanh nho
hon cho thdy c¢6 sur gén giii vé cac dac diém di truyén coa

* chiing. V& kiéu hinh, ca Booth 7 va TA54 déu c6 dic tinh

thit qua la vang dam, déo, béo, khdng xo, thom, thim chi
d6 déo va béo ctia TAS54 con cao hon so vdi Booth 7. Ngoai
dc tinh thit qua, ca hai gidng nay con c6 mét sb dic diém
twong ddng khac nhur méau séic 14 non nau do, banh té xanh
dam, mép la TA54 phang, Booth 7 hoi gon séng, khéi luong
trai cling gin tuong duong nhau [11].

Trong nhom V, giéng S6 5 ¢6 mau séc 1a non nau do,
14 banh té xanh dam tuong tu nhu TAS54 va Booth 7. Tuy
nhién, thit qua cua né 1a mau vang kem, it béo, it sap, xo
- khac biét véi thit qua cua 2 gibng trén. Booth 7 dugc coi
14 két qua lai gitra nhém Guatemalan va West Indian, mang
mot sb dic diém cua ca nhom West Indian (qua khi chin cé
mau xanh vang) va nhdm Guatemalan (qua tron, thoi gian
tir ltic n hoa cho dén khi trudng thanh mugn, dao dong tir 8
dén 12 thang). Trong khi d6, TA54 c6 mau sic trai mau vang
ndu va thdi gian qué trudng thanh tir 5 dén 9 thang, S6 5 c6
mau sic trai mau xanh nau va thai gian qua truéng thanh tr
5 dén 9 thang [11]. Dy 1a nhimg dic diém ctia nhém West
Indian.

Céc gidng bo ban dia con lai dwoc chia thinh 4 nhém, sé
lrgng gidng trong mdi nhom dao dong tir 2 dén 4. Trong d6
nhém I gdm TA1 va TAS5 c6 thé la con lai gitra nhom West
Indian va Mexican. Nhom 11 gom 3 glong (TA3, TA17,
TA21), trong d6 TA17 va TA21 c6 mdt so dic diém cua
nhém Mexican nhu thoi gian truéng thanh qua tir 4 dén 8
thang, mép la gon song it, 1a non c6 mau xanh vang va la
trurang thanh c6 mau bién thién tir xanh dén xanh dam, thit
qua mau vang nhat, déo, béo, khong xo [11]. Tuy vy, mau
sic qua khi chin lai mang hoi huéng ctia nhém West Indian
(xanh vang & TA17 va vang ndu & TA21), hinh dang trai
thay dbi.
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Trong nhém I11, TA6 1a giéng mang nhiéu dic diém khac
biét nhit. Kiéu hinh mang déc tinh cia nhém West Indian
(mau séc 13 non, méau sic 14 banh té, mau qua chin) chiém
ty & nhiéu hon so nhém Mexican (thoi gian trudng thanh
qué). Trong nhém nay TA26 va TA31 c6 nhiéu diém tuong
déng v6i nhau véi cac dic tinh vé mau sic 13, mau sic qua
chin la nhitng d&c trung cia nhom West Indian, nhung théi
gian trudng thanh qua, dang qua lai thién vé nhém Mexican.
Ciing nam trong nhém 111, nhung TA36 c6 quan hé gan giii
véi 2 gibng TA26, TA31 hon so véi TA6 do mang dic diém
ctia nhom West Indian (mau sic 1a) va nhém Mexican (dang
qud, mau qua chin, thoi gian trudng thanh qua), trong d6
nhém Mexican chiém wu thé hon.

Trong nhém IV cho thiy TA40 va TA47 c6 nhiéu diém
twong ddng vé mau 14 non, 13 banh té, tan 14 co dang chop,
thoi gian phat trién cia qua va mau qua chin. C6 thé thiy,
2 giéng mang dac tinh cia nhém Mexican va Guatemalan.
Gidng TA44 c6 cac dic tinh vé& mau sic 14 gidng véi nhom
West Indian va thoi gian qua trudng thanh, dang qua tuong
tw nhém Mexican. Do vy, gidng nay la dang lai giita nhém
West Indian va Mexican.

Nhém VI bao gdém nhimng dong/gidng nhap ndi nhung
cling dugc chia thanh hai nhém nho 1a VIa va VIb. Trong
nhém Vla, cic giéng Reed, Ettinger, Hass va Sharwill duoc
phdn bb vé mét nhém nhé hon. Hass, Sharwill va Ettinger
la con lai gitra nhdém Guatemalan va Mexican, con Reed 1a
giéng Guatemalan thuan [14]. Sur phan chia nay phu hop véi
cac két qua nghién ctru trude do.

GA, GB, GC duogc tao ra nhd nhan gidng vo tinh tir cac
cay lai gitra P americana vé&i P. schiedeana c6 ngudn gbc
& Guatemala. D4y la nhimg gdc ghép c6 gi tri thuong mai”
& My vi ching cé tinh khang bénh théi ré [2]. Trén cay
phén nhém, GA va GB dugc xép vao nhém Vla cling véi
céc giébng Guatemalan thudn hodc lai giira Guatemalan va
Mexican. Trong khi dé, GC lai dugc xép vao nhom VIb
cling véi cac gidng lai gilra Guatemalan va Mexican. Trong
mot nghién ctru vé san lugng ciia gidng Hass dugc ghép trén
cac gibng GA, GB, GC, ngudi ta nhén thiy san lugng cua
bo Hass trén gbc ghép GA va GB cao hon so véi GC, cac
céy duogc ghép trén GC ciling nhd so v4i GA va GB. Trong
nghién ctru vé tinh khang min cua cac gbc ghép, GB cb
tinh khang man trung binh. Ngoai ra, ca 3 giéng déu c6 tinh
khang lanh ¢ murc trung binh, trong d6 GC khang manh hon
so v&i GA va GB. Cac dic tinh khang man va khang lanh
biéu hién & cdc dong nay déu la nhirng dic tinh caa nhém
Guatemalan. Nhin chung, cac dong/giéng bo nhédp ndi trong
nghién ciru cé nhiéu dac dnem twong dong vdi _nhau. Két
qué 14 ching duge nhom chu yéu vao nhom VI va mot phin
cua nhom V.
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Két luan

Str dung 18 primer SSR dé nghién ciru tinh da hinh cia
24 giéng bo da ghi nhén cé 59 bang da hinh, trung binh
c6 3,44 bang/primer. Chi s6 PIC trung binh cua cic primer
12 0,53 cho thy c6 su da dang di truyén cia céc gibng bo
nghién ciru. Trén cdy phan nhém di truyén, 24 gidng bo
dugc chia thanh 6 nhém véi gia trj trung binh khoang cach
di truyén 1 0,394. Nhém L, I1, I1 va IV bao gdm céc giéng
trong nudce, nhom VI chira hdu hét cac gidng nhap noi, riéng
nhdm V c6 sy pha trdn giira céc gidng trong nuéc va gibng
nhap néi. Két qua nghién ciru nay la théng tin hiru ich, cung
cép thém thong tin vé da dang di truyén céy bo tai Viét Nam,
gitp phat trién va chon tao gidng bo trién vong trong tuong
lai.
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